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Preface

The present volume of BRRI Annual Report is a summary of research works carried out by 19
research divisions and nine regional stations of the institute during July 2014 to June 2015. This
document consists of the significant portions ol the research covering eight programme areas.

The programme areas, such as crop-soil-water management, rice farming systems, pest
management, socio-economics and policy, technology transfer, [arm mechanization and regional
stations represent the broader conceptual frameworks of BRRI activities.

With a target to provide sustainable food security, BRRI scientists have been engaged in
developing different location specific, climate smart, stress tolerant, micro nutrient enriched rice
varieties and some premium quality ones that can compete in the international market.

They dedicated their time and energy to develop and disseminate resource-saving profitable
technologies along with some management tools such as urea super granule (USG) applicator, rice
transplanter, integrated crop management (ICM) practices, alternate wetting and drying (AWD)
techniques, rice based farming systems and popularization of BRRI machinery.

Furthermore, BRRI developed high yielding rice varieties along with relevant crop
management technologies were demonstrated in different agro-ecological zones ol the country.

Above all, the present reports include various research results out of activities that attempted
to minimize yield gap between research level and farmer's fields.

In addition, readers interested to look into more details on specific subject of this summarized
version may checkout 'Proceedings of BRRI Annual Research Review for 2014-15" which is
available in the website (www.brri.gov.bd).

We acknowledge all the efforts that helped bring out the publication and special thanks for
those who contributed with different capacities.

We expect that the reports will be useful for the scientists, extension agents, related policy
makers and other partners to be updated on rice research at BRRI.

W«p

{ Dt Jiban Krishna Biswas)
Director General
BRRI
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Weather information

Manual weather station (July 2014June 2015)

Weatheris aninstantaneoustateof atmospherelt
influencesgrowth anddevelopnentaswell aspest
and diseases We presen here the availabke
weathe parametes viz maximun and minimum
temperatue (°C), rainfal (mm), sunshire hours
(hours/day),solar radiation (Cal/cnt/day), relative
humidity (%) during the experimatal year (July

highest amount ofmonthly total rainfall was
recorded at June (633.9 mm), whereas in December
tota rainfall was nil at Gazipur At comilla
maximum amount of total rainfall was measured in
Augud (512.8 mm), wherea in November
December and January no rainfall was recorded. At
Rajshahi maximum amount of rainfall 194 mm was
recordel in August wherea Decembe and

2014 June 15) as recorded from BRRI headquartedanuary experienced no rain. (Fig. 2).

and two regional station&Rajshahi and Comilla by

Plart Physioloy Division. We haw also four
manuad weathe stations Among them weathe

Relative humidity (RH). The mean relative
humidity was the highes 90.38%6 in December
whereas the lowest RH 60.80% was observed in

data of BRRI RSs, Barisal and Habiganj are undeMarch at Gazipur. At Comilla RH % was more or

processiy and Bhanga and Rangpu are new
stations.

Temperature. During the reporting period
meanmonthly maximumtemperaturgangedfrom
24.8C (15 January to 33.23T (15 May) in
Gazipur. More or lesssimilar trend was observed
in othe stations The ranges of maximum
temperaturavas22.8°C(15 January)o 34.9°C(15

less stable and it was near about 90%. At Rajshabhi
maximum RH (83.8%) was recorded in August, but

RH was minimum (72.5%) at in MarcRig. 3).

Bright sunshine hours and solar radiation.

At Gazipur the longest period of bright sunshine

hours was recorded in March (8.06 h), whereas the
shortest was in December (3.74 h). At Rajshahi, the
longest period of bright sunshine was observed in

May) at Rajshahi and 24.2°C (14 December) tdMarch (7.3 h) and the shortest sunshine hours were

33.4C (15 May) at Comilla. Mean monthly
minimum temperatue rangel from 25.71C to

observedin January(4.3 h). Themonthly mean
daily sola radiatim was relatively lower in

12.60°C in Gazipur. More or less similar trendsv Decemberto January.The highestsolar radiation
observed in other stations. The ranges of minimum06.16cal/cnt/daywasrecordedn Gazipurduring

temperaturevas11.5°C(15 January)o 27.3°C(15
July) at Rajshal and 13.7°C (15 February to
26.4°C (15 July) at Comilla (Fig. 1).

Rainfall. During thereportingperiod monthly
total rainfallranges from 0 to 666.9 mm. The

Temparature (°C)

—4&— Comila max T —&— Rajshahi max T
A Gazipur max T —#— Gazipur min T

40.00 <=—-Rajshahi min T === Comilla min T
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Fig. 1. Monthly mean maximumand minimum temperaturéC
of Gazipur, Comilla and Rajshahi in 14 Jl§ June.

XVii

March. At Rajshah the sola radiaticon was
relatively lower during December to Januafhe
highes sola radiatim 396 cal/cnf/day was
recorded in Rajshahi during June. (Fig. 4).

Monthly total rainfall (mm)
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Fig. 2. Monthly total rainfall (mm) of Gazipur, Comilla and
Rajshahi in 14 Juhl5 June.
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Fig. 3. Monthly meanrelative humidity (RH) at 9.00 am in
Gazipur, Comilla and Rajshahi in 14 Jdl§ June.

Automatic weather station (July 2014-June 2015)
Temperature. The averag@ maximum temperatue
was the highes$ in March-May for mog of the
BRRI RSs while it was the highes$ in Rangpur
The highes maximum temperatue was recordel
at Barisd (36.07°Q followed by Comilla
(34.35°C) Bhanga (34.03°C) Gazipu (33.26°Q
and Rangpu (31.95°C) The mean maximum
temperatue was quite low during Decembe to
Januay in Rangpu compare to the othe stations
However, the mean minimum temperatue
prevailel as the lowed in Januay for all the
stations and it ranga from 11.39T in Rangpu
followed by Bhana (12.75°C) Gazipu
(13.71°C) Comilla (13.77°Q and (13.91°Q in
Barisal The mean minimum temperatue remainel
belon 20°C from Novembe to March for all the
statiors (Fig. 5).
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Fig. 5. Monthly mean maximum and minimum temperatures
(°C) of Gazipur and four RSs BRRI, 2015.
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Fig. 4. Monthly meansolarradiationsand meanbright sunshine
hour at Rajshahi and Gazipur in 14 Jafy June.

Relative humidity. The monthly mea
maximum and minimum relative humidity ranged
from 99.34 to 32.126 acros five stations The
monthly meanmaximumRH wasrecordedaround
100% from October to February in the Gazipur and
Comilla, while it ranged 989% from October to
January at Bhanga and Barisal. It was the lowest in
Rangpu 8596% during the following period
However monthly minimum humidity was the
lowest in February to March for all the stations and
it was rangal from 22.81:62.79% The lowed
relative humidity wasecorded 22.81% in Rangpur
followed by Bhanga (29.97%), Barisal (35.39%),
Gazipur (46.97%) and Comilla (58.87%) (Fig. 6).
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Fig. 6. Monthly mean maximum and minimum relative

humidity (%) of Gazipur and for RSs BRRI, 20145.



Rainfall. The highestmonthlytotal rainfall of Sola radiation and solar hours. The monthly
481.8 mm was recordel in Augug at Gazipu  mean sola radiation wasrelatively lower during the
followed by Comilla (476.00 mm), while it was in rainy seasa and also the months of Decembe to
July at Barisal (283.20 mm) and Bhanga (119.4@-ebruay as usud. The highes mean sola radiatio
mm) and in Mayat Rangpur (233.46nm). Dry  prevailel in May at Gazipur Rangpu and Comilla,
condition prevailedfrom Novemberto March for ~ while in Februay at Barisd and March at Bhanga
all the stations, when there were no figure showinghe mean maximum solar radiation varied from
few mm rainfalls which is water droplets either191.7% to 302.48 wat/m?per day during Februay to
mist or dew The maximum total rainfall was May in all the stations while it varied from 103.@8
recorded in Comilla (1336.30 mm) for 10 monthsto 206.18 wat/n? per day during re¢ of the montts
(exceot December and June) followed by Gazipurof the yea over all the locations The highes mean
(981.80mm) for 10 months(exceptMay andJune,  daily sola hours prevaila in July at Gazipur
2015) Barisd (934.40 mm) for eight months  Comilla and Bhanga while in May at Barisd and
Rangpur (515.64 mm) for 10 months and Bhangdure at Rangpur The lowes mean daily sola hours
(277.70 mm) for nine months. The lowest rainfallprevailel from Novembe to Februay for all the
was recorded from Rangpand Bhanga mainly stations It rangel from 8.20 to 10.54 hr/day (Fig.
due to less recording period compared to the othed). The sola hours was considerd when the sola

stations (Fig. 7). radiation exceedig thethreshotl limit 21 wat/n?.
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Fig. 7. Monthly total rainfall (mm) of Gazipurand four RSs, ~ Fig. 8. Monthly mean sola radiatin (wat/m?) and sola
BRRI, 201415. hours/day of Gazipur and four RSs, BRRI, 2a54
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Abbreviation and aconyms

AEZ = agroecological zone

ALART = advancd line adaptive research trial
ARIMA = autoregressive integrated moving average
As = arsenic

AT = active tillering

AWD = alternate wetting and drying

AYT = advanced yield trial

B. Aman = broadcasAman

BADC = BangladeslAgricultural Development Corporation
B. Aus = broadcasAus (upland rice)

Bak = bakanae

BARI = Bangladestigriculture Research Institute
BB = bacterial blight

B = Blast

BC = backcross

BCR = benefitcostratio

BI = blast

BLB = bacterial leaf blight

BLB = bacterial leaf blight

BINA = Bangladesh Institute of NucleAgriculture
BMDA = Barind Multi Purpose DevelopmeAuthority
BPH = brown planthopper

BR = Bangladesh rice

BS = breeder seed

BRRI = Bangladesh Rice Research Institute
BWDB = BangladesiWater Development Board
BShB = bacterial sheath blight

CAB = CommonwealttAgriculture Bureau

ck = check

cm = centimére

CDB = Carabid beetle

CMS = cytoplasmic male sterile

CVv = common variance, edficient of variation
DAE = Department oAgricultural Extension (Bangladesh)
DAP = drought aimal power

DAS = days after seeding

DAT = days after transplanting

DH = dead heart

DHB = darkheaded borer

DMRT = Duncar@s multiple range test

DNA = deoxyribonuclet acid

DTF = days to flowering
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DWSR = Direct wet seeded rice

DWR = deepwater rice

ET = evapotranspiration

FS = foundation seed

GABA = gamma amino buteriacid

GH = grasshopper

GM = gall midge

GMB = green mirid bug

GLH = green leafhopper

GoB = Government of Bangladesh

GRS = Genetic Resources and Seed

GSR = (green super rice

GON = Grain Quality and Nutrition

HA = HabiganjAman

HAT = hours after treatment

HB = Habiganj Boro

ht = height

IIRON = International Irrigated Rice Observational Nursery
INGER = International Network for Genetic Evaluation of Rice
INM = integrated nutrient management

IPM = integrated pest management

IPNS = integrated plat nutrition system

IRRI = International Rice Research Institute (Philippines)
IRSSTN = International Rice Soil Stre®lerance Nursery
IURON = International Upland Rice Observational Nursery
LCC = led colour chart

LBB = lady hird beetle

LHC = long-horned cricket

Lit/ha = litre per hectare

LR = leafroller

LSc = leaf scald

LSD = least significant dferen@

LV = local variety

MAS = marker assisted selection

ML = monogenic line

MLT = mulitlocation trial

MMT = million metric tons

MR = moderately resistant

MT = maximum tillering

MV rice = modern variety rice

meq = milli equivalent
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NGO
NIL
NIR
NSB

oc
OHLH
oT
oYT

PAcp
PI
POR
PVART
PVS
PVT
PYT

QTL

RCB design
RF
RH
RLF
RLR
RPT
RS
RTV
RWM
RWS
RYT

SAAO
SB
SCA
SD
SES
ShB
ShR
SPDP
SR
STB
STPD
SYT

T. Aman
T.Aus
TGW

non-government ganization

near isogenic line

net irrigation requiement

National Seed Board (Bangladesh)

oil cake

orange headed leafhopper
observational trial
observational yield trial

pherotypic acceptance

panicle initiation

premium quality rice

proposed variety adaptive research trial
participatory varietal selection

proposed varty trial

preliminary yield trial

quantitative trait loci

randomized complete block design
rainfall

rice hispa

rice leaf folder

rice leaf roller

rice production training
Regional Station

rice tungro virus

rice whorl maggot
relative water supply
regional yield trial

SubAssistantAgricultural Crficer

stem borer

Seed Certificatiogency (Bangladesh)
standard deviation

standard evaluation system

sheath blight

sheath rot

seed production and dissemination trial
solar radiation, stem rot

soil test based

staphylinid

secondary yield trial

transplantedman

transplantedus
1000-grain weight
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TLS = truthfully labelled seed
TSP = triple superphosphate
UsG = urea super granule
WBPH = white-backed planthopper
WS = wet season WSR

= wet-seeded rice WTR =
weed tolerant rice wt =
weight

YSB = yellow stem borer
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SUMMARY

For developirg improved rice varieties under
different ecosystemsseverd crosse were made

growth, shot growth duration (90-95 days),
tolerart to lodging drough and pre-harvest
sproutirg with mediun bold to medium slender
grains and goad eatirg quality. In total, 20 crosses

and a number of progenies and fixed lines werevere made using 18 parents 18 crosse were

selectedfrom F, to F, populations.A total of 487
crosses were made confirming 291 as tryeFFom
segregatig generatios 26,414 progenis were

confirmed as true hybrid; 495 progenis and 43
fixed lines were selecté from pedigre nurseries.
Thirteen entries were selectel from OT. Six

seleted and 833 fixed lines were isolated. Fiveadvancd lines were sdected from SYT. Three

hundredand four entriesfrom observationaltrial

lines viz BR68553B-12, BR68553B-13 and

and 352 advanced lines were selected from yielBR68483B-12 were selectel from RYT for

trials. A totd of 76 germplasms from different

furthe evaluation The proposé line, OM1490

screening nurseries were selected for using in theith averag@ growth duration of 99 days was

breeding progmrame.
Threepromisinggenotypesviz BR735711-2-
4-1-1 for exporting quality rice, IR82588-B-84-3
for droughttolerantrice and BR7522R-19-HR10
for high zinc rice during T. Aman, 201¥%b were
evaluatel by NSB teamn and haw been
recommendeé as variety BR7357%11-2-4-1-1
(BRRI dhan7(Q showel 4.85.0 t/ha grain yield

selectd and releasd as BRRI dhan65.

Transplanted Aus rice. The projed was
aimed at developing the genotypes having short
duration (105115 days) high yield potential,
acceptable grain quality and tolerant to lodging,
heat (high temperature) at reproductive phase and
pre-harves sprouting In total, 16 crosss were
mace using 21 parens and 264 F, seed were

with 10 days earlier than BRRI dhan37. IR82589obtained Seven crossse were confirmed as true
B-B-84-3 (BRRI dhan71) having 5.05 t/ha grainhybrid. A total of 262 progenies and 88 fixed lines

yield with 111 daysgrowth duration.BR75282R-

were selectel from pedigree nurseries Eleven

19-HR10 (BRRI dhan72) showed 0.9 t/ha highergenotypes from observational trial were stddoon

yield but maturel one wee late than BRRI
dhan39.Two genotypesiR78767#B-SATB1-28-3-
24 and IR7876%B-SATB1-28-3-26 were also

evaluated by National Seed Board and IR78B67

SATB1-28-3-24 releasd as sat tolerarnt variety
BRRI dhan73 for T. Aman season. It daterate 8
dS/mwater salinity in its wholelife cycle. In Boro
201415, BR767137-2-2-3-7 producel 1.2 t/ha
highe yield and 3-5 days earlie@ than BRRI
dhan64 This line was recommendé as BRRI
dhan74 by the National Technical Committee of
the NSB at its 81" meeting The selectd line

IR83142B-71-B-B performed in proposed variety

the basis of homogeneity in respect to plant height,
phenotypic acceptability at vegetative and maturity
stages. From PYT, two entries were selected for
further evaluatim basel on phenotypic
acceptability, grain yield and growth duration. One
ently was selectd from RYT-1 conducté over
seven locations, while three entries were selected
from RYT-Somaclone showing better performance
than check variety BRRI dhan48 in respect to grain
yield with similar growth duration. From Advanced
yield trial one promising line was selectedfrom
two genotypes.

Improvement of rice varieties for shallow

trial (PVT) and produced 0.7 t/ha higher grain yieldflooded environment. Main objectives were to

than BRRI dhan3 during Boro 201415 with
similar growth duration.

VARIETY DEVELOPMENT
Upland rice (Aus). Major thrug was given to

devel@ varieties in combinatia of multiple traits
viz quick seedligp emergene and vigorous
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develop improved genotypes with slow elongation
for shallow flooding condition (1.0 m flood depth).
Fourte@ crosss were made involving eight
parens and 674 F, seed were obtained Nine
crosseswere confirmedastrue hybrid. Totally 23
segregatig populatiors were bulked From
PYT#1, two genotyps were promotal to SYT
while from PYT#2, three genotypes were selected
and promotedto SYT. Totally 10.3 kg seedsof



local cultivars were increasedand geneticpurity  genotyps were selecte from SYTs In three
was maintained. participatory variety selection (PVS) trials, three
Rainfed lowland rice (RLR). Efforts were genotyps (IR98066102B, BRRI dhan28Saltol
made for the development of genotypes superior tand IR86385L17-1-1-B) as well as BRRdhan58
standard varieties dnadaptable to rainfed lowland and BRRI dhan61l were selected by the farmers
environment in T. Aman season. In the reportinghrough PVS, which showed consistency with the
year, 22 crosse were made 16 crosss were Yield performances. The genotype BR7R6-6
confirmed and 259 plantswere selectedfrom two  was released as salt tolerant variety BRRI dhan67
F, populations From pedigree nursey 776 for Boro season. IR7876B-SATB1-28-3-24 and
segregatig progenis and 108 fixed lines were IR78767%B-SATB1-28-3-26 were evaluated
isolated. From OT, 88 genotypes were selected, 30ables 1 and 2) by Nationd See Board and
genotyps were selectel from PYT, seven IR7876%B-SATB1-28-3-24 was releasd as salt
genotypes were selected from SYT, two advancetblerantvariety BRRI dhan73for T. Aman season.
lines were selected for retrial and four lines werdt can tolerate8 dS/m water salinity in its whole
selectd from RYT and one advancd line was life cycle (Figs 1, 2 and 3). Five entries from
sdected from ALART. INGER (IRSSTN and eight entries from Salt
Tidal submergence tolerant rice (T. Aman). Tolerant Breeding Nursery (STBN) were selected
The project was aimed to develop high vyieldingfor future evaluation.
varieties adaptable to tidal n@aline condition in Premium quality rice (PQR). Efforts were
the southen districts In total, 10 crosss were made to develop aromatic and pamomatic fine
made using 16 parents, 10 crosses were moafl  quality rice with national (Kalizira/Chinigurge)
as true hybrid. Totally 388 progenies were selectednd internationd (Basmati/Banglamat type)
from F, and F, generations. Forty-one genotypes  standards for domestic use and export. Experiments
along with 58 plants were selectel from 208  were conducted in T. Aman and Boro season. In T.
genotypes evaluated in observational trial. Thirteeman, a total of 22 crosses were made, 14 crosses
lines were selected from 36 genotypes fromo  wereconfirmedand407 plantswere selectedrom
PYTs.  Fourpromising lines were selectedfrom 7 F, populations None of the materiab was
RYT based on higher grain and acceptable growtbromotedto ALART from RYT. BR735711-2-4-
duration compared to the check varieties. 1-1 performel well in PVT having 4.85.0 t/ha
Saft tolerant rice. This programme grain yield with 14 days earlier growth duration
emphasized on the development of salt tolerant rickhan BRRI dhan37and National SeedBoard has
variety suitable for the §ine prone areas of coastal
districtsin Aus, Aman andBoro seasonsTwenty ~ Water salinity (dS/m)
six and 58 crossesvere madefor AmanandBoro 127 =@ Sada —i— Deblata Shymnagar

season respectively. A total of 19sFor Aman and = Tola =M= Asssun Batiaghata
. and 10 - Dumuria Sharankhda
25 F;s for Boro seasa were confirmed Kharulia Chanderper

selected.Twentyfive F, populationswere grown

and 358 progenis were selectel and bulked 87

crosswise, 1,292 progesiand 34 fixed lines were

selectel from pedigre nurseris (F-F) in T.  ©7 ._,r y /
Aman seasonBulk progenieswere selectedfrom

25 F, populations, 798 progenies and 63 fixed lines?* |
were selected from pedigree nurseriegRE of A\ ‘0—‘-\',’," — =
Boro season Ninetea advancd lines were 27 X . X
selected from observational trial (OT) and seven

entrieswere selectedfrom PYTs. Four (IR77674 0 8 Aug 1424 Aug s Sep 1491 sep 14 9. Oct 14 24 Oct 14
3B-8-2-2-14-2-AJY2, IR776743B-8-2-2-12-5-5-1, Fig. 1. Water salinity (EC dS/m) levels of different experimental
IR834843-B-7-1-1-1 ard BR8131-24-1) plots (PVT), T. Aman 20145,
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Table 1.Yield and agonomic performance of the poposed lines in the poposed variety trial (PVT), T. Aman 2014 15.

Genotype Plant ht Growth duration L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 Mean
(cm) (day)

IR78761B-SATB1-28-3-24 117 120 53 48 41 53 21 53 27 42 61 45 52 45

(BRRI dhan73)

BRRI dhan53 (ck) 109 123 46 43 36 47 18 45 24 37 54 37 45 39

L1=Satkhia sada, L2=Debhata L3=Shymnaga L4=Tala L5=Assasuni L6=Batiaghata L7=Dumuria L8=Sharankhola,
L9=Kolapara, L10=Co& Bazar sadar (1),11=Cox& Bazar sadar (2).

Table 2. Salt stress tolerance scae (SES and survivability (%) of proposel variety at EC of 12 dS/m at seedlirg
stage,T. Aman 201415.

Proposed line with std check Tolerance score (SES) Survivability (%)

IR78761B-SATB1-28-3-24 (proposed) 6 66

BRRI dhan53 (ck) 6 60

IRRI 154 (Sensitive ck) 8 32

Grain yield (g/plant) alread/ releasd BR735711-2-4-1-1 as BRRI
124 dhan70 for T. Aman season (Table 3).

10 [0dS/m M3 dS/m M6 dS/mL]9 dS/m W12 dS/m In Boro, 41 crosss were made 18 crosses

were confirmed and 2,08 plants were selected

SR M T i from 19 F, populations. From pedigreenursery

2,347 segregatig progenies and 40 fixed lines
were isolated Fifteen genotyps were selected
from OT, 10 genotypes werelseted from PYT,
none of the materials were selected from SYT and
three genotyps were selectel from RYT for

S 8§ B & 9 I OF % A .
4 @ 8 ¥ © 0§ < g promoting in ALART. None of the materials was
5 5 & & © g & 3T found suitable for promoting to PVT from ALART
E = x x except NERICA Mutant.
Line /Variety @ Deve!opment of riqe varietigs fo favourabl'e
Fig. 2. Yield (g/pot) of different rice gengies as affected by Boro environment. Main objective of the project
different salinity levels unde net hous conditon, Was to devel@ improved genotyps with high
BRRI, T. Aman 201415. yield potential (8.0 t/ha), earliness (X385 days)
% reduction of yield over control and acceptaté grain quality for favourable
100 W3 dS/m M6 dS/m[] 9 dS/m W12 dS/m irrigated ecosystenin BangladeshSixteencrosses
were made. Fourteencrosseswere confirmed as
801 true F. In total, 1736 superior individual plants
60 - were selecté from F, populatios basel on
_ phenotypc performane of ead cross From
401 pedigre nurseries 1,475 individua progenies
20 were selectel from 38 crosse of F- F,

populations Fou out of 72 genotyps were
selected from OT based on growth duration, yield

having 1.3 t/ha yield advantage over BRRI dhan28

60 4 Line /Variety was selected. From PYT-3, three genotypesviz

Fig. 3. Reductionof yield over control (%) amongthe tested BR86092-B-8-3-B1, BR767%k37-2-2-3-7-3-P3
genotypes at saline conditioError bar represents +SE.  and BR783159-1-1-4-3-1-7 having 0.5 t/ha yield

< © Y < ~ $

N Y <) Lo = o .
o0d 2 0= 23 s d @ and homogenelf in other morpheagronomic
20 © N ~ @ > 3 [ < .

x © x le R |8 x 3 traits. From  PYF1, onegenotypesBR92095-3
404 E & x lx o

= z

4 BRRIAnnual Report 20145



Table 3. Performance of the poposed variety forpremium quality rice, T. Aman 201415.

Designatdon Plant Growth  Grain Grain chau cteristic
ht duration  yield
(cm)*  (day)* (tha)* Headrice L-B Size and Elongation Protein Amylose
yield (%) ratio shape ratio (%) (%)
BR735711-2-4-1-1 125 130 4.77 61.9 4.4 ELS 15 9.5 21.7
(BRRI dhan70)**
BRRI dhan37(ck) 125 144 3.39 64.9 3.2 MS 1.2 10.3 23.8

*Mean of 10 locations(Rajshahi, Rangpur, Kushtia, Barisal, Feni, Comilla, Habiganj,Satkhira,MymensinghandGazipur).**This
proposed variety has already been released by NSB as@RRY0 on 12 July 2015.

advantag ove BRRI dhan3 were selected In
SYT-1, 2 and 3, atotd of nine genotyps viz
BR798812-5-1-1-1, BR798812-3-4-3-1, BR7988
14-1-4-4-2, BR 861110-3-2-2, BR 82473-2-2-2,
BR 86436-4-3, BR 8626:20-9-1-3, BR 8626:19-5-
1-2 and BR 8626.9-4-1-1 had 0.6.07 t/ha yield
advantag over chedk varieties BRRI dhan28,
BRRI dhan® and BRRI dhan55 In RYT,

BR798810-4-1 was the highest yielder across ten

locations followed by BR76830-3-3-4 and BRRI
dhan29SC328-16-10-8-HR1 (Con).

Cold tolerant rice. Main objective of the
projed was to devel@ high yielding rice varieties
tolerart to cold injury. Thirty-eight crosse were
made Thirty-three crosse were confirmed as true
F,- Intotd 1,757 individua plant were selected
from F, populatim bas&l on phenotypic
performance From Pedigre@ nursery 1098
superia individud plants and 27 fixed lines were
isolatel from 20 crosse of F,- F, populations.
Twelve genotyps were selectd from OT#1 and
OT# 2 basel on growth duration yield, and
homogeneif in otha morpheagronomc traits
and superioriy in one or more traits over the
chek variety In PYT and SYT, no genotyfe was
found superio than the ched varieties Thus none
was selecte for further evaluation in advanced
yield trial. Three genotyps were selecté base on
yield and growth duration from the International
Temperag Rice ObservationeNurser (IRTON).

Undea I|APP cold programme two near
isogenc lines of BRRI dhan29 IR9068820-1-1-1-
1-1 ard IR9068891-1-1-1-1 showel almog similar
yield to chedk variety BRRI dhan® at both Gazipur
and Rangpur Since thes two lines were found cold
tolerart a seedliig stage in previows studies they
were selecte as parens to use in hybridization
programme From CSl pedigre nurseries 223

progenis tolerart to cold at seedlig stage were
selecte consideriry leaf discoloration (LD) scores
unde artificial cold treatmem and agronomic
performane unde field condition from 68 plant
families In aPVS baly trial, BR781219-1-6-1-P2
and BR781219-1-6-1-P4 gawe comparatively
highe yield (0.36 t/ha to 0.63 t/ha) than the check
varieties with almog similar growth duration.

Three mappirg populations BR1xHbjBVI,
BR1xBR1B and BRRI dhan28xHbjBV were
phenotyed for cold tolerance.Forty-eight F, F,
progeniesvere selectedrom two extremetrials of
cold sensitiviy as mod susceptibé and most
tolerant progenies for genotyping to map QTL(S)
confering cold tolerance at seedling stage.

Low amylose rice.The poject was aimed at
developirg high yielding (8.0t/hg indica rice
variety with low amylos contert (18-22%) for
domestt use particulary for ethnic people In
pedigre nursery 75 individua progenies
comprising18 from F, and 57 from F, geneation
and 31 bulk lines were selected From
observational trial, three genotypes were selected
basedon growth duration,yield, andhomogeneity
in other morpheagronomic traits for preliminary
yield trial. In PYT, no genotype was foundperior
than the check varieties. Thus none was selected
for further evaluation in advanced yield trial.

Micronutrien t enriched rice (MER). The
main objective of the programme was to develop
high vyielding rice varieties with improved
nutritional quality interms of high zinc content in
polished grain. The experiments were conducted at
both T. Aman and Boro season. In T. Aman, 55
single and 14 back, top- and threeway crosses
were made.A total of 47 crosseswere confirmed
astrue F; comparingwith their respectiveparents.
Fourteen crosses were used to make-haof and
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threeway crosses From F, population 2,208 content Twelve genotyps from SYT were
progeniesvereselectedrom 27 crossesA totalof ~ selected for regional trial. Nine genotypes in terms
1,215 individua superio progenies comprising of yield advantage (0.4 to 0.8 t/ha) with growth
728 from F, and 478 from F, generatio were duration more or less similar to the check varieties
selectel following pedigree selectim method. wereselectedrom RYT. Two genotypesshowing
Eighty-nine fixed progeny rows were bulked from 0.4 t’haand 0.8 t/ha yield advantage with growth
F, and advance generations Also, 295 perior ~ duration more or less similar to the check varieties
individual plants were selected from raoniform  were selectd from RYT. In a proposé variety
entries of observation trialFrom OT, 3 uniform trial, BR767%37-2-2-3-7 and BR783311-1-1-2-1-
genotypes were selected considering initial yiel®B5 were testel and BR767137-2-2-3-7 was
advantag over the chedk varieties for further showing 1.2 thaigher yield with 35 days shorter
evaluation. Sixteen genotypes were selected fromrowth duration than BRRI dhan64 (Table 5) was
PYT having yield advantageof at least 0.5 ttha recommende as BRRI dhanZ by the National
over the check varieties. Nine genotypes from SYTechnica Committee of the NSB at its 81th
were selected for regional trial. Three genotypes irmeeting.

terms of yield advantag (0.4 to 0.8 t/ha with Insect resistant rice. The main thrust of the
growth duratimm more or less similar to check project was to develop varietiessistant to brown
variety were selected from RYT. The breedingplart hoppe (BPH), white backel plant hopper
lines, BR7528R-19-HR10 showing 0.4 t/ha yield (WBPH) and gall midge (GM). Eighteencrosses
advantage over BRI dhan39 and 128 days growthfor T. Aman and 45 crosses for Boro season were
duration in PVT was released as BRRI dhan72 fomade. Four and 12 crosses were confirmed in T.
T. Amanseasorby the NationalSeedBoard(Table ~ Aman and Boro season, 434 progenies in T. Aman
4). In Boro season, 68 single crosses and 13-backom F, populations,790 progenies(907 for BPH

and threeway crosses were made for developingagnd GM in T. Aman seasorand 609 for BPH and
breeding and prbreeding matgals. A total of 36 GM in Boro season)and 30 fixed lines for BPH
crosse were confirmed as true F. From F, and GM in T. Aman season were selected from
population, 1,766 individual plants were selectedpedigree nursery. Eighteen lines from OT, eight
from 34 crosses and bulk selection was performetines from PYT, six lines frm SYTs and four lines
from two crosses A totd of 3,18 individual from AYT were selecte showirg resistane to
progeniescomprising 155 from F,, 125 from F,, BPH in T. Aman season. Twenfiye lines from
1,050 from E, 763 from F, 1,054 from E, and 38 OT, eight lines from PYT, five lines from SYT and
from F, generatio were selected Ninetytwo five lines from AYT were selected in Boro season.
progery rows were bulked from advanced Disease resistant rice Efforts were madeot
generations Also, 29 individud plants were develop varieties resistant to bacterial blight (BB),
selected from nowniform entries of observation rice tungro virus (RTV) and blag diseases.
trial. From OT, 80 uniform genotyps were Twentyfour crosse for BB and 17 crosse for
selectel base on yield advantag over check blast in T. Aman and 20 crosses for BB and four
varieties for further evaluation. Thirteen genotypesrosse for blag were mace in Boro season.
were selectel from preliminay yield trial ~Twentyfive crosss for BB and one for blast

considering yield advantage of at least 0.5 t/ha ovefturing T. Aman and 20 crosses for BB and four
the ched varieties growth duratiom and zinc  crossedor blastin Boro wereconfirmedastrueF,.

Table 4. Performance of the proposed lines in the proposed variety trial, T. Aman 201b5.

Designation Growth duration  Yield MY HRY Chalk WGL WRB L/B Protein Amylose IR
(day) (ttha) (%) (%) (mm) (mm) ratio (%) (%)

BR75282R-19-HR10 128 5.7 727 595 Tr 6.9 25 2.7 8.9 260 35

BRRI dhan39 (ck) 121 4.8 73.0 60.0 Tr 5.9 2.0 3.0 8.5 265 3.7

Tr=TranslucenceMY=Milling yield, HRY=Headrice yield, WGL=Whole grainlength, WRB=Wholegrain breadth|R=Imbibitional
ratio.

6 BRRIAnnual Report 20145



Table 5. Performance of the proposed lines in the proposed variety trial, Boro 2016.

Designation Growth Yield MY HRY GL GB L/B Size and Protein Amylose Zinc ER IR
duration (day) (tha) (%) (%) (mm) (mm) ratio shape (%) (%) (ma/kg)

BR767137-2-2-3-7 147 71 700 676 61 25 24 MB 8.3 28 242 15 46

BRRI dhan64 (ck) 150 59 725 660 54 27 20 MB 7.2 26 240 14 43

MY=Milling yield, HRY=Head rice yield, GL=Grain length, GB=Grain breadth, IR=Imbibitional Ratio, ER=Elongation Ratio.

Four hundred ninetgeven resistant progenies forHQ, Gazipur. A total of 333 progeniéom F,-F,
BB were selecté in T. Aman seasa from F, and backcros generatios were selectél and
population. Ninetytwo superior progeniefom F,  preserved Fourte@ lines were selectel for
generationfor BB, 96 for blastand 11 for RTV  observational trial. In markessisted selection, six
from F, generationwere selectedin T. Aman. A BRRI dhan49Suld isogenc lines and 10
total of 201 progeniesfor BB and 162 for blast recombinan lines 15 BC,F, plans from BRRI
were selectél from F, generatio in T. Aman, dhan22*2/BRRI dhabl and 13 BCF, plants from
where as 119 superio progenis from F;F, BRRI dhan39*3/IR64subl were selected through
generatios were selectel for BB during Boro foregrourd and phenotypc selectim approach.
season. Fifteen fixed lines for BB, 12 for blast andcrom two P Y B 6conducté unde rainfed
six fixed lines for RTV were isolated during T. conditions, nine genotypes were selected based on
Aman season, while 47 fixed lines were isolategyield and growth duration Only one entry was
from F, generatio for BB during Boro season. selectal from two SYTs In PVS (Early) trial
From OT, 11 homogenos lines for BB in T. conducted under flooded and nibmoded/rainfed
Aman, while five entries for BB during Boro conditions, totally three genotypes were selected
seasa showal bettg vyield potentid and based on grain yield and growth duration. In PVS
agronomic performance over the check varieties. IfLate) trial conductel unde both controlled
SYT, BR88218-1 showal highe vyield coupled submergene and natual flooded conditions,
with growth duration similar to chedk variety, BR915819-9-6-9-9 and BR91598-5-49-1-2
BRRI dhan39 with.BR882110-2 also produced genotyps were selecte respectively base on
one t/ha highe yield than BRRI dhan® with - gr ain yield and submer gen
almog¢ similar growth duration during T. Aman He a d 6 SubZkvariaties, were tested over eight
season. Tweantriesfor BB were selectedfrom  locations There was no significart difference
SYT during Boro season.One genotypefor BB betweenSubZlvarieties and original mega varieties
were selected from AYT during T. Aman seasonin respect to grain yield, plant height and growth
Three lines such as BR79263, BR79867-4 and duration. Newly developed pyramideXa2l and
BR798629-4 were selectel for BB from AYT  SUBJ lines developed through backcross breeding
during Boro 201415. were evaluated and five genotypes were selected
Submergence and water stagnation tolerant from eight entries base&l on grain yield and
rice. The project was aimed of the development ophenotypt acceptability Adaptive trials were
high yielding rice varieties tolerant to submergenceonductel with BRRI dhan49Sull lines and
(flash flooding) and medium stagnab water BR91598-5-40-13-57 producel the highest
(MSW) stresses in collaboration with IRRI as flashaverage grain yield (4.9 t/ha) at four locations of
flooding and watea stagnatio are the major northen region unde nonflooded condition.
constraints in the rainfed lowland rice ecosystem itwWhile from adaptie trials with BRRI dhan33
Bangladesh. In total, 20 single crosses were madubl BRRI dhan44Subland BRRI dhan49Subl
using 14 parerts and 2,328 F, seed were at BRRI Gazipur, 11 genotypes were selected.
produced. Six crosses were selected and confirmed Drought tolerant rice. The project
as true Es. Pedigree generations were grown undeemphasize for developirg high vyielding rice
controlled submergene and medium stagnant varieties tolerant to drought séses in the rainfed
water condition of BRRI RS, Rangpurand BRRI ~ lowland rice ecosysten in Bangladesh.
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Experiments were conducted in T. Aman eason. |lproducedthe highestgrain yield 4.49 t/ha having
total, 15 crosse were made 23 crosse were 121 days growth duratin with early February
confirmed and 491 plants were selected from 16 Fseeding of the same validation trial. In PVT, the
populations From pedigree nursey 1,566 selected line IR8314B-71-B-B produced 0.7 t/ha
segregating progenies were selected. In OYT, 2&ore grain yield than BRRI dhan28 and growth
genotyps performel bette than the locd and duration was similar to the ched during Boro
internation& chedk varieties in respet to yield 201415.
under reproductive stage drought condition. From  Screening and testing of improved Aus rice
AYT, 11 genotypes were selected basedymid genotypes suitable for aerobic soil conditionin
with 100120 days growth duration. In PVS trial, large portion of rainfed Ausreas of Bangladesh,
three genotypes from 14 genotypes were identifiethinfall is erratic and dry spells may occur during
as promising in Rajshahi and in Rangpur IR82589seedlingstage(April to May) of Aus crop. Base
B-B-84-3 and IR83377B-B-93-3 were found line informatin indicates tha there is scope to
superior according tB inaeasadussau@as thtough adepting shatsdaraion9
B-84-3 and IR8337%B-B-93-3 both performed aerobt rice varieties unde wate savirg direct
well in PVT. IR82589B-B-84-3 having 5.05 t/ha seeding methods in Rajshahi and Sylhet regions.
grain yield with 111 days growth duration was Under such situation, this coordinated project has
approvedby the NSB to releaseas BRRI dhan71 been designéd to develg aerobt rice varieties
for T. Aman season (Table 6). having short duration (16005 days), high vyielding
Water saving and aerobic rice varieties for and aerobic soil adaptability. During theporting
low water environment. The objective of the period, three separate advanced yield trials were
project was to develop high yielding rice varietesc onduct ed wunder aerobic
suitabe for low wate environment Thirteen field in replicated yield trials to find out the best
crosses were made using 12 parents and 88 &erobic rice lines. Out of tested 19 lines, four top
seedswere produced.Totally 180 progeniesfrom  ranking varieties(IR9100688-1-3-1, IR8478840-
F, generationreceivedfrom IRRI were selected. 3-3-1-1, IR902281-3-3-3-2 and IR9224@10-2-2-
Again, 26 entries were selecté from four 1) in respet to yield (3.604.10 t/ha and
observational trials based on grain yield, growttcomparativey shorte growth duration (105109
duration and phenotypic acceptability. Validationdays) were selected. Further, out of tested 12 lines,
trials of Boro varieties were conducted under latdive top ranking varieties (BR71822B-1-HR4,
Boro condition (late February seeding) infamn BR71782B-19-10, BR68553B-12, BR68483B-
farm locations of greate Rangpu region The 12 and Bl dhafb) with respect to yield (3.58.50
grainyield of BRRI dhan48wasthehighesthaving  t/h& and shorte growth duration (97-101 days)
4.71 t/ha yield with 107 days growth duration were selected.
among nine BRRI and BINA varieties while BRRI Highe root lengh unde wate stres was
dhan58 produced the second highest grain yieldisel as criteria for selectirg aerobt rice lines.
4.62 t/ra with 115 days growth duration. On thelR90228-1-3-3-3-2 and IR9100688-1-3-1 are the
othe hand at BRRI Gazipur BRRI dhan58 beg aerobc rice genotyps with highe roat length

Table 6. Performance of the poposed variety underdrought prone aea,T. Aman, 201415.

Designation Plant Growth  Grain Grain chau cteristic
ht duration  vyield
(cm)*  (day)* (tha)* Headrice L-B Size and Elongation Protein Amylose

yield (%) ratio shape ratio (%) (%)
IR82589B-B-84-3 108 111 5.05 63.6 2.8 MB 15 7.0 24.0
(BRRI dhan71)**
BRRI dhan56 (ck) 110 106 4.40 59.5 2.8 MB 15 8.0 230

*Mean of 9 locations(Godagai Paba,Tanoreof RajshahiNacholeof ChapaiNawabganjRangpu, Lalmonirhat,Kushtia,Jessorend
Gazipur).**This proposed variety has already been released by NSB as BRRI dhan71 gn2@15ul
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(55-58 cm) than others During the 2nd year, a set In Boro season two fixed genotyps were
of diverse lines was usal for marke assisted selected based on phenotypic acceptability, yield,
selection having dee rooting ability. One of two  and homogeneity in other morplagranomic traits
markes RM302 amplified a specifc allele (112 and superiority in one or more traits over the check
bp) in all the aerobt rice genotypes which variety From PYT, 11 genotyps were selected
showal different patten in shot rooted rice based on yield and growth duration for secondary
genotypes Thus RM302 marke on chromosome vyield trial. In RYT, the genotypes HHZiBT4-
1 could be usal to differentiae betwea long and DT1-Y1 (6.4 t/ha) HHZ6-SAL3-Y1SUB2 (6.7
shott rooted genotypesiR9224040-2-2-1 was the t/ha) pioduced the highest average yield over 10
beg aerobt rice genotyps possesskdeepe root  locations than BRRI dhan60 and growth duration
system. was 46 days earlier than BRRI dhan29 (Table 7).
Green supe rice (GSR). The projed¢ was Therefore, the two genotypes were selected in Boro
aimed for developing of less input consuming buseasa for conductirg adaptive yield trials in
high yield potentid genotyps with toleraneto f ar mer sé fi el d.
different stresses. In T. Aman season, 26 genotypes International Network for Genetic
were selectel basel on yield, plant type grain  Evaluation of Rice (INGER). This programme
qguality, homogeneig in othe agroromic traits focused on sharing germplasm and breeding lines
from observational trial. From PYT (1 and 2), eightthrough internationalplatform for the acceleration
genotypes were selected. Considering drought nired geneticimprovementof rice varieties.A total of
genotyps were selectd from SYT#L and eight 62 germplasms were selectel from six INGER
genotypes were selected for salinity from SYT#2nurserysetsin T. Aman 2014 seasonln addition
Therefore, all entries will be evaluated for i@l 28 germplasms were selectd from four INGER
yield trial in next season. One promising genotyp@ursery set in Boro 20145 season for using in the
(HUA565) has bee approvel for retrid in the breedirg programne eithe as parens or for
proposed variety trial. directly using in the yield trials.

Table 7. Performance of genotypes imegional yield trial, Boro 201415.

Designation Plant  Growth Yield (t/ha) Grain
ht duration shape
(cm) (day) L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 Ave
HHZ15SAL13Y1 89.9 154 51 41 63 72 66 67 63 69 61 72 6.2 S
HHZ23-DT16-DT1-DT1 89.9 156 59 49 79 64 68 63 66 75 68 7.2 6.6 S
HHZ15DT4-DT1-Y1 85.4 153 57 46 80 69 65 67 64 63 64 69 6.4 S
HHZ11-DT7-SAL1-SAL1 84.0 150 41 45 86 65 64 60 59 64 62 68 62 MS
HHZ6-SAL3-Y1-SUB2 91.2 155 50 50 94 69 67 65 70 64 69 7.1 6.7 S
BRRI dhan29 96.1 159 59 41 76 76 64 69 61 67 76 66 65
BRRI dhan60 86.8 147 49 45 71 61 66 54 57 58 51 54 57

L1=Gazipu, L2=SonagazilL3=Rangpu, L4=Rajshahi,L5= Habiganj, L6=Bhangha,L7=Sathkhira,L8=Comilla, L9=Kushtia and
L10=Barisal.
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SUMMARY 20 putative transgenic plants were obtained from
BRRI dhan® and BRRI dhan28 respectively.

A total of 23 experiments were conducted undeHowever nore of the putatie transformants

four projectsduring the reportingperiod. In total — amplified by PCR withAeMDHAR genespecific

45 green plantlets were reg®ated from hybrid primers In another transgenic study, salt tolerant

anther of four crosses. For developing modern ricgenesGlyl and Glyll were introduced into BRRI

variety through anther culture 34 different crosseshan29 to make it salt toleranErom this study T

weremadeand4,911F, seedswvereharvestedrom  seeds were harvested for salinity screening.

thosecressesA total of 341 plantswere selected

and 16 homozygous lines were buk&om 246

pedigree lines during T. Aman/201©n the other DEVELOPMENT OF RICE VARIETY

hand, during Boro 20145 season, 87 homozygous THROUGH TISSUE CULTURE

lines were bulked from1® pedigres lines for

furthe evaluation Twentynine anthe culture  Anther culture

derived doubled haploid lines were evaluated iTwentyfour F, populatiors were grown in the net

two OTs with standard checks in T. Aman 2014house unde optimum management (Table 1). A

Among them 16 promising doubled haploid linestotd of 91,418 hybrid anthes from 24 crosse were

were selected for further evaluation as PYT. Fortyplated in KE amd M10 media for callus induction.

two advanced homozygous lines were evaluated iData were taken on numbe of anthe plated,

two OTs during Boro 201415 with standard numbe of calli produced numbe of green and

checls and 15 lines were selectel for further albino plart regeneratedA total of 808 calli were

evaluatim as PYT. Twentynine advanced obtaine from KE and M10 meda (Table 1). The

homozygoudines were evaluatedn four PYTsin  highe$ numbes of calli (167) were obtaina from

T. Aman 2014 and amorg them 20 lines were  hybrid anthes of BRRI dhan29/Kalizea cross

selectedior further evaluation.During Boro 2014 followed by 105 calli obtainagl from

15 season, 41 lines were evaluated in three PYTBR17/Kanaklad cross (Table 1). On the othe hand,

and 19 lines were selected for further evaluationthe highe$ numbe of green plart regenerate (26)

Five advanced doubled haplod lines were from hybrid anthe of BRRI dhan29/Kalizee cross

evaluatecat 10 BRRI regionalstationsduringBoro  (Fig. |) followed by 17 green plans regenerated

201415 and two lines were selected for ALART infrom BRRI dhan29/FL48 cross After hardening,

Boro 201516. One advanced Ridheat derived green plantles were transferre into the earthen

line (BR6158RWBC21-2-1-1) was also evaluated potsand kept until maturity.

at 10 BRRI regional stations during Boro 2613.

The line BR6158RWBC21-2-1-1 showel better

performance than those of checks and selected fBIELD PERFORMANCE OF TISSUE CULTURE

ALART in Boro 201516. Seventeen BB resistant DERIVED LINES

genes Xa4 and Xa2l) pyramided BRRI dhar®2

lines were evaluated as OT during Boro 2A%4 Hybridization

with standard check. Among them nine lines weredybridization was done to generatgsFor anther

selected depending on the phenotypic acceptabilityulture for developing doubled haploid. Thiftyur

and yield. Genotyping of mapping population ofcrosses were made for developing aromatic, fine

BRRI dhan28/Oryza rufipogon(Ac. no.105890) grain, high yield poteil, salinity tolerant, cold

was completel for QTL analysis From this tolerant, low Gl and short duration rice variety. In

mapping population two major QTL for yield and total 4,911 F, seed were harvestd from 34

yield contributing traits were identified BRRI  different crosses (Table 2).

dhan® and BRRI dhan3 were usal for

developing salttolerant transgenic rice with salt Progeny selection

tolerantgeneAeMDHAR. Fromthis study40 and  Progenyselectionwas carriedout to selectthe best
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Table 1. Callus induction and plantregeneration fom hybrid anther of 24 aosses.

Cross combination No. of anther plated No. of calli obtained No. of plant regenerate

BRRI dhan29/FL478 5013 60 17 green plants

MR219/BR16 7162 55 one green plant

BR16*/Kanaklata 6247 29

BR16/BRRI dhan28 3524 34

BRRI dhan28/BR16 3147 71

Kanaklata/BR16 802 09

BR16/Kanaklata 5967 105

MR219/Kanaklata 2043 22

BRRI dhan28/Kanaklata 369 18

BRRI dhan29/Kanaklata 9206 05

BRRI dhan28/FL478 5402 10 Six Albino plants

BRRI dhan29/BRRI dhan61 2086 9 FourAlbino plants

BRRI dhan61/FL478 5660 2

BRRI dhan50Tepiboro (Acc. no. 930) 3805 74 one green plant
57Albino plants

BRRI dhan29/Kalizeera 6335 167 26 green plants
78Albino plants

BRRI dhan49/Kalizea 3438 37 12 Albino

BRRI dhan28Tepiboro (Acc. no. 930) 3136 18 FourAlbino

BRRI dhan29/Bashful 731 2

BRRI dhan29Tepiboro (Acc. no. 930) 2475 15 21Albino

BRRI dhan55Tepiboro (Acc. no. 930) 344 2

BRRI dhan50 /Bashful 3019 29 32Albino

Chinigura/ BRRI dhan28 1353 2

NERICA7/BRRI dhan55 5380 22 EightAlbino

NERICA7/BRRI dhan48 4774 11 one Albino

Total 91418 808 45 green plants

Fig. 1. Anther culture derived doubled haploid plants from BRRI dhan29/Kalizeera crss.

progenies with high yld having desired traits. A materials. Among them 16 doubled hapfoithes
tota of 341 plants were selectel and 16  were selectel dependig on the duration and
homozygous lines were bulked from 246 pedigreeomparable yield with checks (Tables 3 and 4).
lines during T. Aman 2014 In addition 87 Forty-two advancd homozygos lines were
homozygous lines were bulked from169 pedigre@valuatedn two OTswith standarcthecksin Boro

lines during Boro/14L5 for further evaluatian 201415. Among them 15 lines were selected
depending on the growttiuration and comparable
Observational trial yield with checks (Tables 5 and 6).

During T. Aman 2014, a total of 29 anther culture

derived doubled haploids lines were evaluated ifPreliminary yield trial

two OTs with standad checls to select Preliminary yield trial was carried out for initial
agronomically desirable and high yield potentialevaluatiom of agronomicaly desirabé and high
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Table 2. List of acosses foranther culture. Table 4. Agronomic characteristics of anther culture derived

doubled lines in T. Aman 2014, (O-2).

Cross No. of seeds
BRRI dhan29/Kanaklata 260 Designation Plant ht Growth duration Yield
BR16/Kanaklata 116 (cm) (day) (Uha)
BRRI dhan28/Kanaklata 108 BR8009AC15 115 127 4.65*
MR219/Kanaklata 198 BRB00SAC16 116 126 4.51*
BRRI dhan28/BR16 143 BR8009AC20 111 127 4.63*
MR219/BR16 190 BR8009-AC21 123 127 4.49*
BRRI dhan29/BR16 123 BR8009AC23 112 127 4.51*
BR16/ BRRI dhan29 64 BR8009AC24 121 126 4.49*
BR16/MR219 62 BR8009AC25 124 126 4.50*
MR219/BR16 190 BR8009AC26 120 127 4.57*
MR219/BR16% 22 BRRI dhan49 (ck) 105 133 4.65
BR16*/BRRI dhan28 108 Thirteenentrieswere evaliiatedand e nht entrieswere selecter
MR219/BR162 78 s_Selected.
MR219/BR16% 135
BRRI dhan28#Kanaklata 10 Table 5. Agonomic characteristics of advaced lines in
MRzlggs R16 94 Boro 201415, (OT-1).
gsstighar?sgl/(SBRRl dhan 61 13% Designation Plant ht Growth duration Yield
BRRI dhan 28/FI478 166 (cm) (day) (tha)
BRRI dhan 61/FL478 620 BR977%26-4-3 104 152 8.37*
BRRI dhan 28/ BRRI dhan 61 314 BR9777%26-4-1 103 152 8.63*
BRRI dhan 28/IR46322-2-5-1-3 48 BRO77741-6-1 107 155 8.02*
BRRI dhan 29/IR4630 22-5-1-3 156 BRO77#72-12-2 105 150 8.09%
BRRI dhan29repiboro (Acc. no. 930) 421 BRO77%79-3-4 98 143 7.07*
BRRI dhan28%Tepiboro( Acc. no. 930) 24 BRO77779-3-5 100 153 8.02*
BRRI dhan50%Tepiboro( Acc. no. 930) 49 BR9777106-7-4 109 151 8.16*
BRRI dhan28Tepiboro (Acc. no. 930) 383 BR9777120-8-3 99 152 7.94*
BRRI dhan50/Bashful 28 BRRI dhan47 (ck) 95 147 6.83
BRRI dhan29/Kalizeera 65 BRRI dhan29 (ck) 112 157 7.93
BRRI dhan4%Kalizeera 123 Eighteenentrieswereevaluatedand eight entrieswereselected.
MR219NERICA7 112 s—gelected.
BRRI dhan28NERICA7 129
BRRI dhan48NERICA7 144 Table 6. Agronomic characteristics of advancedlinesin Boro
BR8072AC5\NERICA7 100 201415 (OT-3).
Total 4911 Designation Plant ht Growth duration Yield
) - . (cm) (day) (tha)
Table 3. Agonomic chaacteristics of anther culture derived
doubled haploid lines in T. Aman 2014 (OT-1). BR9786BC2-80-1-1 103 156 7.33*
- - - - BR9786BC2-119-1-2 110 158 7.62*
Designation Plant ht Growth duration Yield BR9786BC2-65-1-1 108 158 7.76%
(cm) (day) (tha)  Bro78eBC212212 111 156 8.05*
BR8018AC3-2-2-1 112 118 4.36* BR9786BC2-142-1-2 112 162 7.57*
BR8018AC6-2-2-2 110 118 4.90* BR9786BC2-146-2-2 112 161 7.75*
BR8018AC12-4-1-5 107 117 5.38* BR9786BC2-161-1-2 107 158 8.13*
BR8018AC14-4-3-6 129 123 5.88* BR9786BC2-163-1-2 96 162 6.63*
BR8019AC2-1-2-13 116 119 4.54* BRRI dhan29 (ck) 103 158 6.87
BR8019AC3-1-3-14 112 119 5.38* Twenty-four entries were evaluatel and seven entries were
BRBULYACLSL-2-L( 1U3 1L/ 4.50% selected. *=Selecte
BR8019AC161-3-20 124 120 4.79*
BRRI dhan49 (ck) 105 131 445 8 9 ard 10). During Boro 14-15, forty-one

Sixteenentrieswere evaluatedand eight entrieswere sdected. materials were evaluated with standard checks in
"=Selected. three PYTs and 19 lines were selected for further
yield potentid advancd rice lines During T. evaluation (Tables 11, 12 and 13; Figs. 2 and 3).
Aman 14, twentynine lines were evaluated with

standard checks in four PYTs and among them 2Regional yield trial

lineswereselectedor furtherevaluation(Tables7,  Five anthe culture derived doubled haploids
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Table 7. Agronomic characteristics of anther culture derived
lines inT. Aman 2014 (PYT-1).

Table 10. Agronomic characteristics of anther culture
derived lines inT. Aman 2014 (PYT-4).

Designation Plant ht Growth duration  Yield Designation Plant ht Growth duration Yield
(cm) (day) (t/ha) (cm) (day) (t/ha)
BR8018AC2-2-2-1 128 122 5.12* BR8009AC2-1-1-2 115 136 4.55*
BR8019AC4-1-1-3 107 126 5.55* BR8009AC4-1-1-3 116 138 4.36*
BR8019AC5-1-2-1 117 124 5.35* BR8009AC7-1-2-2 122 136 4.40*
BR8019AC8-1-2-2 105 123 5.25* BR8009ACS8-1-2-4 119 136 4.26
BR8019AC9-3-3-1 106 123 5.31* BR8009AC9-1-3-1 120 138 4.40*
BR8032AC3-4-1-3 101 121 4.65* BR8009AC11-1-5-2 121 136 4.26
BR8032AC4-1-2-2 109 124 4.78 BR11(ck) 116 136 4.26
BRRI dhan54 (ck) 118 133 5.15 CcVv 0.61 0.5 0.72
CcVv 2.06 0.45 1.79 LSD, o5 1.34 1.21 0.06
LSDq 5 4.03 0.97 0.16
*=Selected. Table 11. Agronomic characteristics of wide crossed

Table 8. Agronomic characteristics of anther culture derived
lines inT. Aman 2014 (PYT-2).

Designation Plant ht Growth duration Yield

(cm) (day) (t/ha)
BR8036AC6-2-2-1 123 123 4.20*
BR8011-AC2-3-3-3 135 136 4.51*
BR8011-AC3-4-1-2 131 113 4.17*
BR8011-AC3-4-1-4 134 113 4.29*
BR8036AC3-2-2-3 121 125 3.58
BR8036AC2-1-2-1 126 128 3.23
BRRI dhan54(ck) 123 134 4.42
cVv 2.65 0.45 3.19
*=Selected.

Table 9. Agronomic characteristics of advancedlines in T.
Aman 2014 (PYT-3).

Designation Plant ht Growth duration Yield
BR9786BC2-124-1-2 114 120 4.34*%
BR9786BC2-119-1-1 119 124 4.30*
BR9786BC2-98-1-2 117 116 3.79
BR9786BC2-132-1-3 119 127 4.31*
BR9786BC2-1354-1 112 124 3.84
BR9786BC2-117-2-2 112 127 4.09
BR9786BC2-2-1-1 107 129 4.75*
BR9786BC2-139-2-3 115 122 4.68*
BR9786BC2-98-1-1 113 117 3.34
BR9786BC2-124-1-5 120 120 4.37*
BRRI dhan49 (ck) 105 137 4.25
LSDy o5 5.37 0.63 0.96

advanced materials wervaluated at 10 regional

stations during Boro 20145 as RYT 1. All the
materiak gawe comparabé yield and similar

growth duration in comparison with the standarcPR9786BC2491-2
check BRRI dhan28 (Table 14 and 15). Howevergrgre6a02.127.2-3

two lines wereselected for ALART. OneRice
Wheat derived tissue cultured advancedmaterial

materials in Boro 201415, (PYT-1).

Designation Plant ht Growth Yield 1000
(cm) duration (t/ha) grain
(day) wt (g)
BR978%BC2-63-2-2 87 143 6.4918.11*
BR978%BC2-63-2-4 82 143 6.58 18.24*
BR978%#BC2-102-1-4 87 150 6.89 19.76
BR978%#BC2-119-1-6 116 147 6.57 20.91*
BR978%#BC2-127-1-5 90 149 6.96 18.64
BR978%#BC2-173-1-3 90 145 6.87 19.44*
BR9787BC2-203-1-3 92 152 7.10 19.58
BR9787BC2-3-6-2 97 151 6.10 19.46
BR978%BC2-8-7-1 97 153 6.59 17.14
BR978%BC2-35-4-2 98 151 6.59 20.17
BR978%BC2-41-3-2 97 154 6.72 19.16
BR978%BC2-41-8-2 95 151 6.24 19.75
BR978%BC2-43-6-1 86 146 6.07 17.52*
BR978%BC2-44-7-1 96 153 6.45 17.71
BR978%BC2-48-4-1 98 155 6.90 20.21
BR978%BC2-53-4-1 100 156 6.95 20.31
BRRI dhan28 (ck) 97 145 6.45 21.53
BRRI dhan58 (ck) 97 156 725 2151
Ccv 0.97 0.40 3.56 0.28
LSD (0.05) 1.5 0.99 0.39 0.89

Table 12. Agronomic characteristics of wide crossed

materials in Boro 201415) (PYT-2).

Desianation Plant ht  Growth  Yield 1000
(cm)  duration (tha) arain
(day) wt (9)
BR9786BC2-122-1-3 108 158 8.45 24.58*
BR9786BC2-2-1-1 97 163 7.12 21.62
BR9786BC2-15-2-2 103 159 7.98 21.93*
BR9786BC2-15-2-3 102 163 7.83 22.22*
BR9786BC2-16-1-1 106 162 7.32 22.50
BR9786BC2-16-1-2 106 165 7.49 22.81
105 159 8.48 22.41*
BR9786BC2-115-2-1 98 165 7.41 22.78
106 163 6.59 23.16
BR9786BC2-59-1-2 105 157 8.02 24.40*
BR9786BC2-124-1-1 106 158 8.08 24.84*
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Table 12. Continued.

Designation Plant ht Growth Yield 1000
(cm) duration (t/ha) gran
(day) wt (g)
BR9786BC2-135-4-1 103 162 6.72 21.18
BR9786BC2-135-4-3 104 162 6.24 20.99
BR9786BC2-139-3-2 101 162 6.07 22.73
BR9786BC2-142-1-1 108 161 8.26 23.50*
BRRI dhan58 (ck) 99 154 7.02 21.46
BRRI dhan29 (ck) 99 165 7.50 20.42
Ccv 2.03 - 2.74 0.78
LSD 0.84 0.34 0.28

Table 13. Agronomic characteristics of wide crossed
materials in Boro 201415, (PYT-3).

Designation Plantht Growth Yield 1000
(cm)  duration (t/ha) grain
(day) wt (g)
BR9785BC2-9-2-3 113 141 6.56 28.17
BR9785BC2-6-2-2 102 138 6.91  23.53*
BR9785BC2-19-3-1 100 141 6.95 21.36*
BR9785BC2-20-1-3 99 142 6.48  23.10*
BR9785BC2-27-1-1 123 147 7.1423.89*
BR9785BC2-19-3-5 100 144 6.48 21.16*
BR9785BC2-62-2-2 99 142 6.70 21.38*
BR9785BC2-110-1-3 99 146 7.15 23.01
BRRI dhan28 (ck) 98 141 6.33 21.58
BRRI dhan58 (ck) 99 154 7.01 21.96
CcVv 3.93 055 4.12
LSD 6.96 133 0.74
Fig. 2. Selecte lines from PYT-1 ( BRRI dhan3 x O.

rufipogon cross).

f : 3
)

Fig. 3. Selecel materid from PYT-3 (BRI dhan3 x O.
rufipogon cross).
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was evaluatedat 10 regional stationsduring Boro
201415 as RYT 2. The line BR(BE)6158RWBC?2
1-z-1-1 snowedpetter performancethan those of
the standard checks (Tables 16 anéFig. 4).

APPLICATION OF DNA MARKERS

Genre pyramiding for resistane to bacterial
blight

Seventer bacterid blight (BB) gere pyramid
BRRI dhan® rice lines having two BB resistant
gens (Xa4 and Xa2l) were evaluatel as OT
during Boro 201415 with standad checks.
Among them nine lines were selecte depending
on the phenotypt accepability and vyield
performane (Table 18 and Fig. 5). The® nine
lines were also confirmed by PCR with gene
specific primers (Fig. 6).

Identification of yield enhancement QTLs
Crossesvere madeto identify andintrogresshigh
yield QTLs for enharting grain yield of elite
Bangladeshiice varietieswhereBRRI dhan28was
usedasrecurrentparentand Oryzarufipogon(Acc.

no. 103404 and Acc. no. 105890) were used as
dona parents Genotypirg and phenotypiy of
mappirg populatiom of BRRI dhan280Dryza
rufipogon (Acc. no.104303)was completedusing

102 polymorphic markers From this mapping
population two major QTL for yield contributing
traits were identified (Fig. 7). Genotypirg of
anothe mappirg population (BRRI dhan28*30.
rufipoga (Acc. no. 105890 having population
size 238 has been completed with 108 polymorphic
marker (Fig. 8).

DEVELOPMENT OF TRANSGENIC RICE

Salt tolerant transgenic rice lines through
transformation

BRRI dhan® and BRRI dhan3 were usal for
developing salt tolerant transgenic rice with salt
tolerantgeneAeMDHAR. From this study40 and

20 putative transgenic plants were obtained from
BRRI dhan® and BRRI dhan3 respectively.
However none of the putatie transformants



Table 14.Agronomic characteristics of antherculture derived lines in Boo 201415 RYT-1).

Designation Gazipur Barisal Bhanga Satkhira Kushtia Rangpur Rajshahi HabiganjSonagazi Comilla Avg
Plant heigh (cm)
BR8072AC5-4-2-1-2-1* 85 85 87 84 93 76 83 84 77 85 84
BR8072AC7-4-1-2-2-4 84 81 87 80 90 77 83 84 74 83 82
BR8072AC8-1-1-3-1-1* 86 80 84 85 92 79 84 86 75 84 84
BR8072AC11-1-1-3-1-1 85 85 81 85 90 84 85 85 78 85 84
BR4909R1-R2 110 b * 105 113 106 108 108 87 110 106
BRRI dhan28(ck) 95 87 82 84 93 96 86 92 i 95 90

Growth duration (day)
BR8072AC5-4-2-1-2-1* 139 139 146 139 139 149 141 151 144 144 143

BR8072AC7-4-1-2-2-4 141 138 146 139 137 149 141 145 147 146 143
BR8072AC8-1-1-3-1-1* 141 138 144 139 138 149 141 146 140 143 142
BR8072AC11-1-1-3-1-1 141 138 145 139 138 149 141 145 144 143 142
BR4909R1-R2 149 ** ** 143 144 159 154 145 b 150 149
BRRI dhan28(ck) 141 137 145 140 141 143 142 142 143 143 142

Grain yield (t/ha)
BR8072AC5-4-2-1-2-1* 5.66 4.81 5.18 5.68 5.80 4.3 5.23 7.1 4.87 52 538
BR8072AC7-4-1-2-2-4 5.86 4.89 4.88 5.32 5.81 5.01 5.49 5.2 5.07 51 5.26
BR8072AC8-1-1-3-1-1* 6.48 4.28 5.55 5.46 6.57 5.12 5.63 5.7 5.01 4.8 5.46

BR8072AC11-1-1-3-1-1 5.90 476 5.33 5.34 5.95 5.54 5.14 5.3 4.93 52 534
BR4909R1-R2 5.99 ** i 5.96 5.96 5.54 6.36 5.2 ** 6.6 5.94
BRRI dhan28(ck) 6.83 414 529 5.79 5.69 5.3 5.94 6.7 5.27 42 551

*=Selected, **=Seedling shortage.

Table 15. Physicochemical pperties of antherculture derived lines in Boo 201415 RYT-1).

Variety/Line MO (%) Ap Ck L(mm) L/Bratio SS Aml (%) P (%) ER
BR8072AC5-4-2-1-2-1* 72 V.good Tr 6.5 3.2 LS 26.0 9.5 1.2
BR8072AC7-4-1-2-2-4 74 Good Wc10-20 6.5 3.1 LS 23.2 9.8 1.2
BR8072AC8-1-1-3-1-1* 74 Good Wb 1020 6.6 3.2 LS 25.0 9.2 1.2
BR8072AC11-1-1-3-1-1 73 Good Tr/Wb5 6.5 3.2 LS 27.0 8.6 1.4
BR80278-2-1-1(ck) 70 Good Opaquelr 6.0 3.0 LS 23.1 8.2 1.2
BRRI dhan28 (ck) 72 Good Wb10-20 6.0 3.8 LS 26.0 8.9 1.3
Niamat (ck) 72 Good Whb>20 7.7 3.8 LS 25.7 9.5 1.4

MO=Millin g outran Ap=Appearance Ck=Chalkiness L=Length L/B=Length/Breath SS=Shap and size LS=Long slende,
Aml=Amylose, P=Protein, ER=Elongation ration. *=Selected.

Table 16.Agronomic characteristics of ricewheat derivedmaterials in Boro 201415 RYT-2).

Designation Gazipur Barisal Bhanga Satkhira Kushtia Rangpur RajshahiHabiganj SonagaziComilla Avg

Growth duration (day)
BR(BE)615&RWBC2-1-2-1-1* 161 157 157 142 154 161 164 159 145 157 156

BRRI dhan58 (ck) 154 146 146 142 149 159 153 156 143 149 150

BRRI dhan2 9(ck) 164 154 154 155 154 167 165 161 158 161 159
Plant height (cm)

BR(BE)615&RWBC2-1-2-1-1* 111 108 103 104 116 i 109 98 100 125 108

BRRI dhan58 (ck) 98 88 87 91 103 i 91 93 91 119 96

BRRI dhan29 (ck) 99 85 106 92 103 i 97 98 92 123 99

Grain yield (t/ha)
BR(BE)615&RWBC2-1-2-1-1* 8.08 6.69 6.83 6.42 7.9 5.75 9.23 7.9 5.83 8.3 7.29
BRRI dhan58 (ck) 722 632 532 582 724 5.62 7.34 7.6 5.96 5.8 6.42
BRRI dhan29qck) 768 645 652 6.02 7.88 6.75 8.67 7.8 5.96 76 713

*=Selected, **=Seedling shortag
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Table 17. Physicochemical ioperties of ricewheat derived lines.

Variety/Line MO (%) Ck L(mm) L/Bratio SS Aml (%) P (%) ER
BR(BE)615&RWBC2-1-2-1-1 72 Tr/Opaque 6.5 3.1 LS 26.0 7.5 14
BRRI dhan28 (ck) 72 Tr/Wc5 6.5 3.1 LS 27.0 8.4 14
BRRI dhan29 (ck) 70 Tr/Wc9 6.5 3.1 LS 26.0 7.1 1.3

MO=Milling outran Ck=Chalkiness L=Length L/B=Length/Breath SS=Shap and size LS=Long slende, Aml=Amylose,
P=Protein, ER=Elongation ration.

BR8333-BC5-3-10 BR8333-BCS5-2-22

NN

A B c D
Fig. 5. BB Screenig 15 days after inoculation with BX09

£
3
g

¥ y "“" \
a B W

ol i ' isolate.
Fig. 4. Filed evaluationof BR (BE) 6158RWBEC2-1-2-1-1 in Legerd : A=Purbachj B=BB pyramidel Line, C=IRBB60,
Boro 201415 RYT-2). D=BRRI dhan29.

Table 18. Agonomic characteristics of BBresistant gene Xa4 and Xa2) pyramided rice lines in Bao 201415 (OT-2).

Designation Growth duration (day) Average leaf area damage (%) BB score Yield (t/ha)
BR8333-BC5-1-1 155 19.5 5 7.25*%
BR8333 BC5-1-12 149 15.8 5 7.22%
BR8333 BC5-1-16 150 11.3 3 7.20*
BR8333 BC5-1-20 150 8.5 3 7.01*
BR8333 BC5-2-1 149 11.0 3 7.52*%
BR8333 BC5-2-13 150 6.6 3 7.14*
BR8333 BC5-2-16 149 10.8 3 7.32%
BR8333 BC5-2-22 149 5.6 3 7.33*%
BR8333 BC5-3-10 147 10.2 3 7.28*
BRRI dhan29 (ck) 154 86.9 9 7.28
Purbachi (ck) - 95.3 9 -
IRBB60 (ck) - 3.85 1 -

Seventeen entries were evaluated and nine entries were selected. *=Selected.

S B e R W e e

-l

e e e

1, 2, 3, 4 and 5=Sample from each entry
Fig. 6. BB pyramided BRRI dhan29 lines confirmed by PCR with Xa21 gene specific primer.
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Fig. 7. Chromosomal locations of QTLs for fertility on chromosome 1 and 2 by Composite Interval Mapping (CIM).

Fig. 8. Genotypin@f BR28*3/0O. rufipogon(Acc. no. 105890) population with RM7102.
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SUMMARY

During Aus, T. Aman and Boro 201415, 268
rice germplasm were collected from different
districts of Bangladesh Forty germplasm
accessionin T. Aus, 49 in T. Aman and 47 in
Boro seasos were characterizd againg 53
morphceagronomg traits Rejuvenatio of 1,756
accession was performeal during the reporting
yea of which 572 accessiom and 14 new
collectiors were in T. Aus, 603 accessiorsin T.
Aman and 581 accession in Boro. Again, 566
accession in Aus, 603 in T. Aman and 581 in
Boro were conserve in shott term storage while
200 and 176 accession in Aus, 35 and 221
accession in T. Aman and 329 and 398
accessios in Boro were conserved in medium
and long term storage respectively during
201415. Apart from this, 60 new germplasms
were registerel as accessio (from accession
798 to 8044 in BRRI Genebank Genetic
diversity was pronouncd in 54 Biroin rice
germplasms and 31 BRRI develope Boro rice
varieties on the bass of 14 morpheagronomic
and vyield contributing charactes and the
varieties were groupel into six and five clusters
respectively Moreover 2,520 sample of rice
germplasn and BRRI developel rice varieties
were supplied to different users.

Nuclews stok of 66 BRRI developé and
recommende rice varieties were maintained In
total, 116.8 tons of breede seea of which
37.17 tons from 31 varieties in T. Aman and
79.8L tons from 14 varieties in Boro were
produced Besides 106.13 tons of breede seed
of which 31.08 tons from 24 varieties in T.
Aman, 71.34 tons from 14 varieties in Boro and
3.76 tons from 10 varieties in Aus were

RICE GERMPLASM CONSERVATION AND
MANAGEMENT

Germplasm collection and acquisition. Five
collection campaigis were mace during the
reportirg yea and 263 rice germpasirs of which
47 in Aus, 204 in T. Aman ard 17 in Boro were
collected from differert districts of Bangladesh.

Germplasm rejuvenation for storage Rice
germplasn was rejuvenatd to increag the seed
for sak storag in the GenebankThe accessions,
which possesse less than 80% germination and
storel before 201Q were usel in the experiment.
The experimen was carried out unde transplant
conditiors using single row of 54 m long per
accessio with a spacirg of 20 x 20 cm between
rows and plants respectivey. Fertilizers were
applied @ 60:20:4D kg NPK/hain T. Ausand T.
Aman and @ 80:20:4D kg NPK/ha in Boro
seasons.

A totd of 1,7% germplasms of which 572
accessios and 14 new collectiors in T. Aus, 603
accessioain T. Aman and 581 accessioain Boro
201415 were rejuvenatd in field for getting fresh
seal and on averag 500 g of seal were produced
per accession.

Characterization and documentation of
germplasm accessions Three experimens were
conducte to characterie rice germplas in Aus,
T. Aman and Boro using 53 morpheagronomic
traits The experimerg were conductd in BRRI
Gazipu using asingle row of 5.4 mlong for each
entry/accessio with a spacirg of 25 x 20 cm
betwea rows and plants respectively A totd of
136 accessios of which 40 in T. Aus, 49 in T.
Aman and 47 in Boro were usa for
characterization Fertilizers were applied @
60:20:4D kg NPK/hain T. Aus and T. Aman and

distributed amorg the 6 Reé 8eal Net wo r@80:20:D kg NPK/hain Boro.

partners The numbe of the netwolk partners
(GO, NGO and PS crosse to 700 on 2015.
Again, 1,604 kg seed of T. Aman, 3,047 kg of
Boro and 282 kg of Aus varieties were also
distributed as quality seal (QS) during the
reporting year. Breede and foundation seed
producirg plots and farms were also visited to
monitar the varietd purity and performane of
respectie seed.
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In Aus 2014 fifteen varieties had medium
(100120 dayg and 25 had long (>120 days)
growth duration (Table 1). Twelve germplasms
were found with shot (<90 cm) and 28 with
moderaé (90-125 cm) plant height Two
germplasrs were found with very long (>30 cm),
17 with long (26-30 cm), 19 with mediun (21-25
cm) and the reg (01) with shott (<20 cm) panicle
length Maximum (24) varieties possessg low
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Table 1. Some important features of characterized germplasm during T. Aus 2014, T Aman 2014 and Boro 2454

Growthduration Plantheight Paniclelength No. oftiller Effective tiller (no.) Grain LBratio 1000-grainwt Yield/hill
Range Entry Range Entry Range Entry Range Entriy Range Entry Range Entry Range Entry Range Entry
(day) (no.) (cm) (no.) (cm) (no.) (no.) (no.) (no.) (9) (no.) (@ (no.)
T. Aus 2014

<100 0 <90 12 <20 1 <10 29 <6 24 <15 0 <15 15 <5 11
100120 15 90-125 28 21-25 19 10-15 11 6-10 12 1520 11 16-19 16 510 21
>120 25 >125 0 26-30 17 >15 0 >10 3 2125 19 20-23 8 >10 8

>30 2 2630 8 24-27 0

>3.0 1 >27 0
Shortest  Acc. 50 Shortest Acc.7699 Shortest Acc. 4228 Lowest Acc. 7762 Lowest Acc. 18 Lowest Acc. 51 Lowest Acc. 7756  Lowest Acc. 4228
(107) (Panbira) (66) (Sada galon) (20) (Kaisa pajre (3.0) (Kapaning (1.00)  (Dharial) (1.54) (Paspai) (10.00) (Majoaishe), (3.02) (Kaisha pajra’
Acc. 30 dhan) 56 (Pusur),
(Hasikalmi) 51 (Paspai)
Longest  Acc. 7699 Longest Acc. 1936  Longest Acc. 7762 Highest Acc. 7247  Highest Acc. 7247 Highest Acc. 7697  Highest Acc. 7249  Highest Acc. 7772
(149) (Sada galon’ (115.4) (Kumari) (31.25) (Kapaning (15) (Tokday) (14) (Tokday) (3.06)  (Chhuri (22.00) (Mong (19.83) (Dang mesg
dhan) dhan) thong)
Mean 124.90 24.76 8.22 5.44 2.24 16.07 7.92
Std. Dev. 11.29 2.83 2.80 3.11 0.38 3.66 4.02
Ccv 9.04 11.41 34.03 57.25 17.13 22.78 50.75
LSD 3.50 0.88 0.87 0.96 0.12 1.13 1.24
T. Aman 2014

<120 1 <110 4 <20 1 <10 23 <6 6 <1.5 0 <15 9 <5 4
120130 11 110130 2 21-25 19 1015 23 6-10 29 1520 25 1619 11 5-10 20
>130 37 >130 43 26-30 28 >15 3 >10 14 2125 17 2023 18 >10 25

>30 1 2630 4 2427 8

>3.0 2 >27 3

Shortest  Chinairri Shortest Chinairri Shortest Chinairri Lowest Natpasha Lowest Natpasha Lowest Moynamoti Lowest Kalijira, Lowest Khoiya motor
(110) (77.2) (19.4) (6) (4) (1.639) (7.3) Chinairri (2.28) digha
Longest  Six Longest Kumra Longest Kalojira Highest Chapalaisl Highest Kuri Highest Nizersail Highest Kumra Highest Lal joyna
(159) varieties (170.2) gota (31.2) a7) (15) agrahani (3.621) (30.1) gota (31.25)
Mean 138 25.24 10.30 8.94 2.18 20.09 11.58
Std. Dev. 10.90 4.13 2.59 2.39 0.38 5.55 6.15
cv 7.89 16.36 25.20 26.70 17.82 27.68 53.12
LSD 3.05 1.15 0.72 0.67 0.10 1.55 1.72
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Table 1. (Continued).

Growthduration Plantheight Paniclelength No. oftiller Effective tiller (no.) GrainLB ratio 1000-grainwt. Yield/hill
Range Entry Range Entry Range Entry Range Entriy Range Entry Range Entry Range Entry Range Entry
(day) (no.) (cm) (no.) (cm) (no.) (no.) (no.) (no.) (9) (no.) (@ (no.)

Boro 201415
<135 0 <100 12 <20 4 <10 18 <6 6 <15 0 <15 2 <5 37
135150 17 100120 19 21-:25 35 1015 24 40 25 120 1 149 15 5-10 10
>150 30 >120 16 26-30 7 >15 5 >10 16 2:2.5 20 223 19 >10 0
>30 1 2.63.0 16 227 10
>3.0 10 >27 1

Shortest  Acc. 72 Shortest Acc. 1795  Shortest Acc. 1795 Lowest Acc. 9 Lowest Acc. 1795 Lowest Acc.2189 Lowest Acc.1794 Lowest Acc.2272
(147) (Tupa boro) (64.2) (Dud saita) (16.4) (Dud saita) (5) (Boro HY (4) (Dud saita) (1.72) (Kaliboro) (11.6) (Saita) (2.00) (zZhong

dhan) HUAQ9)
Longest  Acc. 3803 Longest Acc. 2238  Longest Acc. 5671 Highest Acc. 938 Highest Acc. 938 Highest Acc. 5671 Highest Acc. 1050 Highest Acc. 257
(173) BR108349 (140.4) (Boro734) (32.2) (Lal chikon) (28) (Boro deshi) (25) (Boro deshi) (4.66) (Lal chikon) (29.2) (Sonar geye) (6.29) (Kumri boro)

2-3-1

Mean 123.14 23.23 10.94 9.56 2.79 21.32 3.94
Std. Dev. 5.83 2.93 3.94 3.57 0.52 3.78 1.08
cv 4.74 12.62 35.94 37.34 18.68 17.73 27.58
LSD 0.94 0.47 0.63 0.57 0.08 0.61 0.17




numbe (<6) of effective tillers, whereas 12 varietieswasfoundvery low (<15 g), 11 low (16-
varieties possessed intermediatel(® and three 19 g), 18 medium (2@3), eight high (247 g) and
had many (>10) effective tillers. Considering grainthe rest (three) of the varieties/accessions very high
length breadth ratio, maximum varieties (19) werg>27 g). Four varieties possessed low (<5 g), 20
found with medium (2.422.5) type, 11 were bold moderatg5-10 g) and the rest (25) had higher (>10
(<1.5), eight were medium slender (B®) and g) yield/hill.
only one variety was slender (>3.0) type. For 2000  The shortest growth duration (110 days) was
grain weight (TGW), 15 varieties had very low  observed in China irri and the longest (159 days) in
(<15 g), 16 with low (16-19) and eight varieties six varieties. The shortest plant height (77.2 cm)
had medium(20-23 g). Eight varieties/accessionswas observed in China irri and the longest (170.2
had higher (>10 g) yield/hill which may be used incm) in Kumra gota. Kuri agrahani was found with
future breedirg programne if othe characters the highes numbe of effective tillers (16) and
satisfy the breeding objective. Natpasha with the lowest (4). The highest grain

The shortestgrowth duration (107 days)was  length breadth ratio (3.6) was observed in Nizersail
observedin Panbira(acc.50) andHasikalmi(acc. and the lowes (1.6) in Moynamoti TGW of
30) andthelongest(149 days)in Sadagalon(acc. Kalojira and Clna irri had the lowest (7.3 g) and
7699). Also the shortestplant height (71.66 cm)  the Kumra gota had the highes (30.1 g). The
was observed in Sada galon (acc. 7699) and theghest yield per hill (31.3 g) was observed in Lal
longes (1154 cm) in Kumai (acc 1936) The Joyma and the lowed (2.3 g) in Khoiya motor
highes numbe of effective tillers (14) was digha.
observe in Tokday (acc 7247 and the lowest In Boro 201415, 17 germplasrs had medium
(2.0) in Dharial (acc. 18). The highest grain length(135150 dayg and 30 had long (>150 days)
breadth ratio (3.06) was observed in Chhuri dhagrowth duration (Table 1). Twelve germplasms
(Acc. 7697)andthe lowest (1.54) in Paspai(Acc.  were found with shot (<100 cm), 19 moderate
51). Three varieties namely Majoaishe (Acc. 7756)(100-120 cm) and the red (16) with long (>120
Pusu (Acc. 56) and Paspa (Acc. 51) had the cm) plant height Fou germplasms were found
lowed (10 g) and the variety Mongthorg (Acc.  with shot (<20 cm), 35 mediun (21-25 cm),
7249) had the highest (22 g) TGW. The highessevan long (26-30 cm) and the reg (on€ with very
yield per hill (19.8 g) was observed in Dang mesdong (>30 cm) paniclke length Six varieties
(acc. 7772) and the lowest (3.0 g) in Kaisha pajrpossesstlow (<6), 25 intermedia¢ (6-10) ard 16
(acc. 4228). high (>10) numbe of effective tillers. Grains of

In T. Aman 2014 one accessio had short ten varieties were slende (>3.0) type, 16 medium
growth duration(<120days),11 hadmedium(120-  slende (2.6-3.0), 20 medium (2.1-2.5 and one
130 days) and 37 had long (>130 days) growtlwas bold type reveal@ from grain lengh breadth
duration (Table 1). Four germplasms were foundatio. Considerig TGW, two varieties had very
with short (<110 cm), two with moderate (3180 low (<15 g), 15 low (16-19 g), 19 medium (20-23
cm) and the rest (43) withohg (>130 cm) plant @), 10 high (24-27 g) and one had very high (>27
height. Twentyeight germplasms were found with g). Thirty-seven varieties pos®ssé low (<5 g/hill)
long (2630 cm), 19 with medium (225 cm), one and 10 varieties possesse moderae (5-10 g/hill)
had very long (>30 cm) and the rest (1) with shoryield.
(<20 cm) panicke length Twentynine varieties The shortest growth duration (147 days) was
possess# intermediaé (6-10), 14 varieties observed in Tupa Boro (Acc. 62) and the longest
possessed many (>10) and six varieties possessg3 days) in BR10839-2-3-1 (Acc. 3803). The
few (<6) number of effective tillers. Considering shortest plant height (64.2 cm)asvobserved in
grain length breadth ratio, 25 varieties were foundud saita(Acc. 1795) and the longest(140.4 cm)
with bold (<1.5) type, 17 with medium (225), in Badd Boro 734 (Acc. 2238) The highest
four with medium slender (2-8.0) and only two number of effective tillers (25) was observed in
varieies were slender(>3.0) type. TGW of nine  Boro deshi(Acc. 938) andthe lowest (4) in Dud
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saita (Acc. 179%). Accessionnumber1794 (Saita)  following season. On the other hand, the range of
hasthe lowest (11.6 g) andthe accessiomumber  germination percentage of the five test
1050 (Sonar geye) has the highest (29.2 g) TGWsamples/tester in the medium and long term
The highest yield per hill (6.29 g) was observed irstorags conducté in October 2014 and March
Kumri boro (Acc. 257) and the lowest (2.0 g) in2015 were 76-96% and 72-97% respectively,
ZhongHUA-no. 09 (Acc. 2272). The variety which indicae the viability condition of stored
having higher yield would be utilized in crossinggermplasm in medium and long term storages.
progr amme, i f ot her «c¢har Ricegermglass digtribigidniexchahge. Ab r e e
objectives. total of 2,529 samples of rice germplasm as well as
Germplasm processing registration and BRRI dewloped rice varieties in Aus, Aman and
storage.In total 1,756 germplasms were processedoro seasos were supplied to different users.
to conserve with respective accessinumber in Among the samples 1,79 germplasn samples
different storage of Genebank The germplasm were suppliel for researb purpo® and 770
were clean@ and dried with a seal moisture samples of BRRI varieties were supplied to
content of less than 9%. Departmen of Agricultura Extension (DAE)
Out of 1,756 germplasms, 566 accessions ipersonnk and university studens for research,
Aus, 603 in T. Aman and 581 in Boro 201415 demonstration as well as other purposes during the
were processed and stored in short tetorage. reporting year.
Similarly, 200and 176 accessionin Aus, 356 and
221 accessioa in T. Aman and 329 and 398
accessions in Boro were stored in medium and lon§EED PRODUCTION AND  VARIETY
term storages respectively. On the other hand, BUAAINTENANCE
germplasms were registered in accession book as
new accessicn of which eight in Aus (from  Variety maintenance Using panicle to row
accessio numbe 798 to 7992 and 52 in T. method 80 BRRI developéd and recommended

Aman (from accession number 7993 to 8044). rice vaieties including 14 local improved varieties
Viabilit y testing, periodic evaluation and  (LIV) were maintained (Table 2).
routine monitoring of stored germplasm One Nucleus seal production. A totd of 45

hundredaccessionsn Aus, 150in T. Amanand moder n varieties (MVds) 0

125 in Boro seasons were checked randomly foand 14 in Boro were grown as nucleus stock to

viability (germination %) test in short term storagemaintan genett purity and homogeneif of

during 201415. Five varieties namey Dharial moarphological characteristics of BRRI developed

(Acc. 649), Hashikalmi (3575), Purbachi (6207),rice varieties and to keep as the source of breeder

Nizersail (1229) and PatraB (52) were used as seed Thes nuclews seed would be useal for

testers in the edium and long term storages andproducticn of breede seal in the following

their viability were measured on six month intervalseasons.

usually in Octobe and March of eah yea to 6Panicle to rowbé met hod

predid the viability of germplasn in respective nucleus stockswhere intact panicles were sown

storages. Before storage of rice germplasm in thiasteal of threshe seeds Off-type plants were

Genebank viability of the seal was also identified and rogued out in each growth stage. At

monitored. maturity, panicles from true to type plants of all the
Among the randomy selectel 375 stored varieties were harvested and stored in controlled

germplasms 262 had viability betwe& 80-90%  temperature (20°C i 40% RH).

and 35 had viability above 90%. The germplasm  Breeder seed production and distribution.

accessios storal during 201415 in shot term GRS Fam Managemeh Divisions and eight

storag@ were also found with more than 90% regional stations of BRRI were engaged in breeder

germiration. Only 95 germplasms possessed lesseal (BS) productiov as pe nationd demand

than 80% germination,which will begrownin the  during 201415. The BS plots were visited to
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Table 2. List of BRRI developed and recommended rice varieties maintained as nucleus stock.

Type  Number Variety

T. Aman
MV 33 BR4, BR5, BR10, BR11, BR21, BR22, BR23, BR24, BR25, BRRI dhan27, BRRI dhan30, BRRI dhan31
BRRI dhan32, BRI dhan33, BRRI dhan34, BRRI dhan37, BRRI dhan38, BRRI dhan39, BRRI dhan40,
BRRI dhan41, BRRI dhan42, BRRI dhan43, BRRI dhan44, BRRI dhan46, BRRI dhan48, BRRI dhan49,
BRRI dhan51, BRRI dhan52, BRRI dhan53, BRRI dhan54, BRRI dhan56, BRRI dhan57, BRERdhan

LIV 8 Nizersall, Latisail, Rajasail, Kalijira, Kataribhog, BasratiPatnai23, Tilockkachari
Boro
MV 33 BR1, BR2, BR3, BR6, BR7, BR8, BR9, BR12, BR14, BR15, BR16, BR17, BR18, BR19, BR26, BRRI dt

BRRI dhan29, BRRI dhan35, BRRI dhan36, BRRI &, BRRI dhan47, BRRI dhan50, BRRI dhan55, BF
dhan58, BRRI dhan59, BRRI dhan60, BRRI dhan61, BRRI dhan63, BRRI dhan64, BRRI dhan65, BRF
dhan67, BRRI dhan68, BRRI dhan69

LIV 6 Hbj Boro I, Hbj Boro 1V, Hbj Boro VI, Hbj Boro VIII, Purbachi, IR8

monitor the varietal purity and performances. -Off Monitorin g seeal production plots/farms.
type plants were identified and rogued out in eaclBreede sea production plots of BRRI RSs
growth stage. After harvesting of each variety, thédRajshahi, Rangpur, Habiganj, Comilla and Satkhira
seeds were separately threshed, dried, cleaned aall foundation sea production farms of ACI
storedin controlledtemperaturg20°C with about  (Rangpur) BRAC (Rangpu and Sirajgan) and
40% RB at BRRI HQ, Gazipur. The harvested BADC (Madhupu) were visited to monita the
seeds then offered as Ivarietd puoty andyperfotmanceyof bréedegadd f r o r
for distribution. foundation seed. During the visit, no major insect

A totd of 116.®8 tons of breede seed of ped damag was noticed in the plots Varietal
which 37.17tonsfrom 31 varietiesin T. Amanand  purity (%) was observedas an averageof more
79.81 tons from 14 varieties in Boro were proeldi  than 99% in all the varietiesexceptBRRI dhan48
during 201415 (Table 3). On the othe hand, in Madhupur BADC farm duringAus. The crops
106.13 tons of breeder seed, of which 71.34 tonwere found almost free from weeds. In maximum
from 14 varieties in Boro and 3.76 tons from 10cases, isolation distance was properly maintained.
varieties in Aus and 31.03 tons from 24 varieties ifFoundation Seed (FS) producers were advised to
T. Aman wer e di str i butdsdard&hmne maers bdarder liaeR,iwheze isSlatiend
Netwo r k & partners ( Tabldistane whs not Smaintaimed Ovefa) .crop Be s i
1,604 kg seeds from 18 varieties of T. Aman, 3,04¢onditions and management was satisfactory. The
kg from seven varieties of Boro and 282 kg fromseal produces were also advisal for thorough
eight varieties of Aus were also distributad as rouging by themselves for one more time before
quality seed (QS) during 204kb. harvesting.

Table 3. Roduction of breederseed in 201415.

Variety Production (kg)
g s 3 2% @5 s ag af 25 af
we E8 &2 Eo @S EE TS & e T Total
ox = c = X < X < X o X o x c X o X o X
[Oa) s o o nT MmO mm n v [rala) 0 v
T. Aman
BR10 140 1120 1260
BR11 520 2040 2560
BR21 140 140
BR22 140 1000 1140
BR23 160 520 680
BR24 70 70
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Table 3. (Continued).

Variety Production (kg)
< s 23 2% @5 €z @y 28 25 af
we €2 2 &b @8 EE @S TE TL TEL Toml
x> T = X < X s X o X o x c X o X X
[CNa) Tya) o o m T m O o oM mn mm mwn
T. Amar
BR25 120 120
BRRI dhan27 100 340 440
BRRI dhan30 480 480
BRRI dhan31 100 100
BRRI dhan32 140 720 860
BRRI dhan33 220 2120 2340
BRRI dhan34 120 1520 440 2080
BRRI dhan37 120 120
BRRI dhan38 100 100
BRRI dhan39 140 140
BRRI dhan40 140 140
BRRI dhan41 140 400 540
BRRI dhan42 250 250
BRRI dhan43 150 150
BRRI dhan44 280 400 680
BRRI dhan48 170 600 720 130 1620
BRRI dhan49 360 2600 3680 3200 9840
BRRI dhan51 800 800
BRRI dhan52 720 1000 2440 1480 5640
BRRI dhan53 140 400 540
BRRI dhan54 240 240
BRRI dhan56 380 880 400 1660
BRRI dhan57 120 760 400 1280
BRRI dhan62 200 840 1040
Nizersall 120 120
Sub total 7020 3600 3480 6080 3040 5920 1560 2350 3600 37170
Boro
BR3 360 360
BR14 520 720 1240
BR16 440 960 1000 2400
BR26 200 200
BRRI dhan28 2400 3240 1440 3680 5720 5880 6120 1000 4280 4580 38340
BRRI dhan29 800 840 4120 840 10680 3680 1160 800 1720 24640
BRRI dhan36 720 720
BRRI dhan45 440 440
BRRI dhan47 240 1960 2200
BRRI dhan50 880 960 1840
BRRI dhan55 2040 2040
BRRI dhan58 680 1000 840 2400 4920
BRRI dhan59 250 250
BRRI dhan61 220 220
Sub total 10190 3240 3280 7800 7520 18360 9800 3880 7040 8700 79810
Grand total 116,980
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Table 4. Distribution of beederseed in Boo 201415.

Varietyand quantity (in kg)
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NGO 13 0 60 80 0 2100 880 0 0 10 80 0 230 20 10 3470
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Total 691 140 400 1580 160 37680 23580 130 110 840 1765 500 4200 110 150 71345
Table 5. Distribution of breederseed inAus 201415.
Variety and quantity (in kg)
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Table 6. Distribution of breederseed inT. Aman 201415.
Variety and quantity (in kg)
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Total 258 1200 2500 870 760 110 510 60 820 22501840
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160 140 540 280 9600 7804230 380 240 151010401040 803103C

EXPLORATORY AND GENETIC STUDIES Boron/3637, Biran/4104, Aikka Birion/589 Hati
Birion/5705, Kaika Biruin/7589) and the shortest
Assessmen of genetc diversity and genotype growth duration (118 days), the highest flag leaf
selection length (45.4 cm) and plant height (108 cm) were
Fifty-four Biroin and 31 BRRI developed Boro rice obtaina from cluste Il (Kalaboron/acc 1158,
were evaluated for morpkagronomic charaets. Biron/1972 Dharia Boron/3707) wherea the
On the other hand, 35 popular rice germplasms dfighest effective number of tillers hill (9) and
southen region were evaluatel for distributing filled grain numberpanicle! (143) were observed
their seed to the framers. in cluste VI (Bran Dhan/acc 5281, Khara
Biroin rice accessionsBasedon D2 analysis, Birion/5703 Lal Birion/5704 Sadx Birion/5706,
the genotypes were grouped into six clusters. Thi€alo Biruin/7532 Kala Biruin/7536 Mikal
highestcluster meansfor grain yield hill-1 (14 g)  Biruin/7556 Boaincla Biruin/7573) which also
along with panicle length (27.8 cm), grain lengthproducel highe inter clustervalues over other
(8.7 mm) and grain lengthreadthratio (3.0) were  clusters. Therefore, the genotypes of cluster IV, llI
obtainal in cluste IV (Boron dhan/acc 394, and VI can be used in hybridization programme to
Boruin/833, Dulaiboron/1193,Holud Boron/3265, produce higher yielding varieties/genotypes.
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Boro varieties. The varieties were grouped with maximum goad charactes in segregating
into five clusters on the basis of Mahalanobis' DZyenerations.
statistics. The highest cluster means for yield hill Popular rice germplasm of southern region.
(9.2 g) along with seedling height (25 cm), flag leafFor yield contributing character§adamota(acc.
width (1.4 cm), panicle length (26.9 cm) and 1000no. 1040,1576,7788and7923), Lalmota(acc.no.
gran weight (25.3 g) were obtained from cluster 1111583 1584 and 7889) JesseBalam (acc no.
(BR8, BR9, BR17, BR18, BR19) and the shortes464),Khejur Jhupi(acc. no. 40, 2551 and 2552),
growth duration (162) and the longest grain lengtiKhejur Chhori (acc. no. 4246) and Bashful (acc.
(9.1 mm) from cluster IV (BRRI dhan45, BRRI no. 466, 1300, 3996 and 4010) germplasm were
dhan47 BRRI dhan50 BRRI dhan5% BRRI selected for the next T. Aman 2016 season.
dhan60, BRRI dhan68, BRRIhan69), whereas the Yield performance of Monibandhobi The
highestflag leaf length (35 cm), effectivenumber Monibandhalb was evaluatel for vyield
of tillers hill-1 (12) and the lowest wiilled grain  performance and yield contributing characters were
number panicle (21) were obtained from cluster | also recorded Basal on the performane this
(BR2, BR7). Therefore,the genotypesof cluster variety was selected for preliminary yield trial.
lll, IV andl canbehybridizedfor gettinggenotype
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SUMMARY

A total of 207 breedindines were evaluatedfor
physicochemicl and cooking properties for
superig quality. Basal on the performane on
grain quality, we recommendfew breedinglines
for both Boro (BR 915712-2-37-13-17-32,
BR79884-5-3-4, BRRI dhan29SC32816-10-
8HR1, BR737235-3-3-HR9(com), BR73735-3-
3-HR5(com) NERICA mutant HHZ23-DT16-
DT1-DT1, BR9787BC2-63-2-2, BR9787BC2-63
2-4, BR9787BC2-102-1-4, BR9787BC2-16-3-1,
BR9787-BC 2-41-3-2, BR978%BC2-41-8-2,
BR9787BC2-48-4-1, BR9785BC2-20-1-3,
BR9785BC 2-19-3-5, BRC2665-1-1-1) and
Aman (BR88218-1, BR882110-2, IR738851-4-
3-2-1, IR7021310-CPA-4-2-2-2, BR821419-3-4-
1, BR821423-1-31, NERICA mutant, IR79156A,
IR79156A/BRRI20AF1, IR79156A/BasmatiRF1,
BR(BE)6158RWBC21-2-1-1, BR8072AC11-1-1-
3-11) for further advancement.
Physicochemidaand cooking properties of
fourteen recenty releasd BRRI varieties were
analyzel for updatirg database Among the
varietis BRRI dhan5% BRRI dhan57 BRRI

Our data reveal that in salinity condition apparent
amyloe contert (AAC) of grain reduced
significantly compared to normal condition. The
genotypes lowering in amylose dent might face
adaptation related problem at salinity prone zone.
So, we recommend that higher amylose content is
desirabe for developirg salinity tolerart plant
breeding material in future.

Sensoy properties of two rice variety/line
were evaluatel with the aim of consumer
preferene and relat sensoy attributes with
consume acceptability A twenty-nine member
panelis comprisirg male and femalk categoy took
pat in the assessménproces of samples Based
on sensoy evaluatio scoe the differene beween
BR767%37-2-2-3-7 and BRRI dhan@! are not
mucdh visible for the paneli$ althoud BR767%137-
2-2-3-7 line ga littl e goad score for appearance.

Rice bran oil produced from rice bran could be
suitabke for substitution of imported edible oil.
Rice bran oil is goad quality edible oil having
balanced fatty acid composition and valuable micro
components. Our data reveal that the highest oil
contentwas found in BR22 (28.7%) bran and on
the other hand the lowest was in BR23 (25.25%)

dhan60 and BRRI dhan63 had long slender anbran amorg eight testel varieties We analyzed
other had medium bold grain. All the varieties hadoran oil of BRRI dhan® at different storage

good eating qualities.

A totd of 24 BRRI releasd rice varieties were
usal for determinatio of conservd enegy,
elongatian ratio, volume expansbn ratio and protein
content on the basis of ngarboiled condition.
Resut showel tha variation of soakirg time (0.75h,
0.5h and 1.0h) had positiveffect on eney
consumptia ard volume expansia but hed no effect
found for elongatim ard proten conert of rice.

A tota of six rice varieties including one

condition but could nat find any significant
difference. Thereis a tremendousscopeto meet
half of the totd demaml of our edible oil by
replacing rice bran oil. For attaining this goa¢ w
will need a comprehensive collaborative approach
involving producers millers, exportes and
financial institutions.

In vivo experimentsof Glycemic Index (Gl)
for 72 BRRI releasd rice varieties we found
BR16, BRRI dhan46 and BRRI dhan69 as low Gl

salinity sensitive as IR154 and five salinity tolerantrice varieties A totad of 50 rice varieties are

sudr as IR584436B-10-3, BRRI dhan47 BRRI
dhan6l BINA dhar8 and BINA dhanD were

categorized as intermediate Gl and 19 rice varieties
arecategorizedashigh Gl. We will furtheranalyze

selected to evaluate the effect of salinity on grairb3 varieties including low Gl and intermediate Gl
quality. Plants were grown in preferred plastic potsfor both in vitro chemical and enzymatic tests like
filled with grounded soil. The soil was fertilized RDS (Rapidly Digestible Starch) SDS (Slowly

with Yoshida cultured solution The pots were

Digestible Starch), RS (ResistantStarch) and U-

placed inside a bucket serving as water bath. Sadimylase inhibitor assay respectively for validation.
stress (EC 9 dSri) was applied on 31 days after Then after only definite low Gl groupe rice

sowing. Salinity stresswas madeby adding NaCl
in the bucket and maintainedup to the maturity.
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Comparative analysis of antioxidant status fothadshorttype. Regading L/B ratio, approximately

dietary administratio of high, intermedia¢ and
low antioxidantenrichedHYV rice varietiessuch

32.4% sampleshad L/B ratio more than 3.0 and
67.6% samples had L/B ratio between-2.0. In

as BR5, BRRI dhan28 and BR16 respectively irterms of grain size and shape, 30.9% samples had

vivo rat model significantly carrelatesthe content

long and slendergrain. Regardingprotein content

of antioxidant properties of rice and antioxidant8.5% sample had more than 9.0% proten and

statts in rat blood serum We clinically
investigatel serun free Fe**, TIBC (Totd iron

78% samples had protein content betwe@%4/ In
case of apparent amylose content, we analyzed 288

binding capacity), ferritin, uric acid and albumin tosamples Among thee 55.3% samples had high

asses the antioxidan statts in blood serun of
experimenth rat We conclude that dietary

apparent amylose content (AAC >25%) and 30%
sampleshadintermediateAAC (AAC rangesfrom

administration of antioxidant enriched BR5 rice is20.0-5.0%). Regarding elongation ratio (ER), 9.7%

improving the antioxidan statws in rat blood

samples had elongation ratio more than 1.5 and

serum, which has a significant impact to improvemajority of samples (70.2%) had elongation ratio

body immunity.
We aimedto investigate on the use ate

betweenl.3to 1.5.In caseof imbibition ratio (IR)
15.1% sampls had more than IR ratio 4.0 and

flour (Oryza Sativa)as alternate flour over wheat 29.2% samles had IR ratio between 3.5 to 4.0 but

flour (Triticum Aestivun for the preparatio of

majority of samples (55.6%) had IR ratio less than

gluten free biscuits. We formulated biscuits fromIR ratio 3.5 Most of the sampls (79.6% had

flours of both BR16 and BRRI dhan% rice
varieties which contan 437 and 520 (calories
100g? serving) respectively.

Our researb reved tha BRRI dhan3l
generateslevatedlevel of bio-active component,
9-aminobutyrc acid (GABA) at pregerminated
brown rice condition amorg ten testa rice

varieties. In GQN Division, we have formulated BR79884-5-3-4, BRRI

three value addedrice productslike GABA rice
ball, GABA plain cake and GABA biscuits from
pre germinatedorown rice (PGBR) which contain
393 464 and 478 (calories 100 g! serving)
respectively.

GRAIN QUALITY CHARACTERISTICS FOR
VARIETY DEVELOPMENT

Determination of physicochemical and cooking
properties of rice grain

A total of 207 breedindines were evaluatedfor
physicochemich and cooking properties for

intermediate alkali spreading value (ASV) ranges
from 3.1 to 5.9 and 16% samples had high ASV
score ranges from 6.0 t00. In terms of cooking
time 85.3% samples had cooking time between 15
minutesto 20 minutes.Basedon the performance
on grain quality, we recommend few breeding lines
for both Boro (BR 915712-2-37-13-17-32,
dhan29SC32816-10-
8HR1, BR737235-3-3-HR9(com), BR737235-3-
3-HR5(com) NERICA mutant HHZ23-DT16-
DT1-DT1, BR9787%BC2-63-2-2, BR9787%BC2-63-

2-4, BR9787BC2-102-1-4, BR9787BC2-16-3-1,
BR978%-BC 2-41-3-2, BR9787#BC2-41-8-2,
BR9787#BC 2-48-4-1, BR9785BC2-20-1-
3,BR9785BC 2-19-3-5, BRC2665-1-1-1) and
Aman (BR88218-1, BR882110-2, IR738851-4-
3-2-1, IR7021310-CPA-4-2-2-2, BR821419-3-4-

1, BR821423-1-3-1, NERICA mutant, IR79156A,
IR791 56A/BRRI20RF1 IR79156A/BasmatiRF1,
BR(BE)6L 58RWBC21-2-1-1, BR8072AC11-1-
1-3-11) for further advancement.

superior quality. In case of milling outturn 53.6% Physicochemic& and cooking properties of

breedig samples had more than 70% milling
outtum. Approximatey 94.26 sampls had less
than 68% headrice yield. In caseof chalkiness,

60% samples had translucence appearance. In catiean54 BRRI dhan55 BRRI dhan56
of length of milled rice, 49.2% samples had longdhan57 BRRI dhan58

shape50.2%samplesradmediumandonly 0.48%

recently released BRRI varieties
Fourteen recently released BRRI varieties BRRI

dhan51 BRRI dhan52 BRRI dhan53 BRRI
BRRI

BRRI dhan59 BRRI

dhan6Q BRRI dhan6l BRRI dhan62 BRRI
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dhan63, BRRI dhan64were grown at BRRI farm BR11, BRL6, BR22, BRRI23, BRRI dhan28, BRRI
and analyzel for milling performance physical dhan29 BRRI dhan33 BRRI dhan34 BRRI
propertiesof rough rice (length, breadth),brown dhan39 BRRI dhan4Q BRRI dhan4l BRRI
rice (length, breadth, pericarp colour and proteinlhan47 BRRI dhan49 BRRI dhan50 BRRI
and milled rice (Chalkiness amyloe content, dhan51 BRRI dhan53 BRRI dhan54 BRRI
cooking time, elongatimn and imbibitions ratio) dhan55% BRRI dhan57 BRRI dhan6Q BRRI
following standard methods. Rough rice length islhan61, BRRI dhan62 wetsed for determination
important for milling performance. The lengtifi of conserve energy elongatiom ratio, volume
rough rice varied from 8.3 to 11.0 mm and breadtkexpansion ratio and protein content on the basis of
varied from 2.0 to 3.3 mm. Brown rice is the un-parboiled condition to determine the grain and
dehulled rough rice. The length of brown variednutritional quality of minimum cooking time for
from 5.8to 7.7 mm andbreadthvariedfrom 1.9to0  BRRI released rice varieties owinggave the fuel
2.9 mm. Most of the lines had either light or darkconsumption. Rough rice of these BRRI released
brown peicarp. Thousan grain weights varied rice varieties were milled and analyzed by using
from 18.4 to 29.0 gm. Milling yield of the varieties standard procedure of the GQN Division. Energy
varied from 68 to 73% BRRI dhan52 BRRI consumption of HYVs varied from 0.33 to 0.58
dhan62, BRRI dhan63 and BRRI dhan64 had highwWh at0 h, 0.23to 0.33kWh at 0.5h, 0.21to
milling yield (73%). Head rice recovey of the 0.30kWh at0.75hand finally 0.18to 0.28kWh at
cultivars ranged from 38 to 70%ough rice basis). 1h with the meanvalue of 0.45 kWh, 0.29 kWh,
BRRI dhan@! had the highes (70%) and BRRI  0.27 kWh and 0.25 kWh respectively Energy
dhan®% had the lowes (38%) heal rice yield. consumption of HYVs for 1h soaking cooked rice
Milled rice length of the varietiesvariedfrom 5.3  was highly significart but negativey correlated
to 7.0 mm. BRRI dhan53, BRRI dhan54, BRRIwith O h soakirg cooked rice wherea energy
dhan55 BRRI dhan57 BRRI dhan6Q BRRI  consumption of HYVs for 1h soaking cooked rice
dhan® and BRRI dhan® had long grain The was highly significart but positively correlated
othe had medium long grain Grain lengh and with 0.5 h and 0.75 h soakirg cookel rice.
breadh ratio determing grain size and shape. Consume energy of HYVs at 0 h was highly
BRRI dhan55, BRRI dhan57, BRRI dhan60 andsignificant and higher than consumed energy at 0.5
BRRI dhan® had long slende and otheg had h, 0.75 h and 1h. But consumed energy at 0.5, 0.75
medium bold grain. BRRI dhan57 had translucenand 1.0 h had no significant difference. Variation
gran and BRRI dhan3 had less than 10% of soakirg time (0.75 h, 0.5 h and 1.0h had
chalkiness.The othershad 10-20% or more than  positive effect on energy consumption. So, soaking
20% chalkines in the grain Amylose is an before cooking is very importart for energy
importart fraction of rice stard tha influences consumption. Eingation of HYVs varied from 1.0
eatig and cooking qualities of rice. Amylose tol.5at0h,1.33to1.7at0.5h, 1.39t01.8at0.75
content of the varieties variedom 19 to 26% and h and1.3to 2.0 at 1h with the meanvalueof 1.3,
protein content from 6.4 to 8.5%. ASV determinesl.6, 1.6 and 1.6 respectively. Elongation ratio of
the grain gelatinizatiom temperatue and it is HYVs for 1h soakirg cookel rice was highly
indicated that mog of the varieties had significart but negaively correlatel with 0 h
intermediaé gelatinization temperatue except soaking cooked rice whereas elongation ratio of
BRRI dhan® tha had high gelatinization HYVs for 1 h soakirg cookel rice was highly
temperature Elongation ratio of milled rice of  significantbut positively correlatedwith 0.5h and
tested varieties ranged 1.2 to 1.6 and their volum@.75 h soakirg cookel rice. Elongatio ratio of
expansion ratio varied from 2.4 to 3.5. HYVs at 0 h was highly significant driower than
elongation ratio a¢ 0.5 h, 0.75 h and 1h. But
Effect of soaking time on grain and nutritional  elongation ratio of HYVs at 0.5 0.75 and 1.0 h had
quality of cooked rice no significart difference So soakirg before
A total of 24 BRRI varietiessuchasBR5, BR10, cooking is very importart for elongation But
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variation of soakingtime 0.75h, 0.5h and1.0h  grain of salt tolerant rice vaties in Bangladesh.
had a little effect on elongation. Volume expansiorPlants were grown in preferred plastic pots filled
of HYVs variedfrom 3.5t0 3.75at0h,3.7to4.6at  with grounded soil. The soil was fertilized with
0.5h, 3.6 to 4.2 at 0.75 h and 3.4 to 4.0 at 1h witlvoshida cultured solution. The pots were placed
the mean value of 3.64 3.99 3.85 and 3.63 inside a basketserving as water bath. Salt stress
respectivelyVolume expansiorratio of HYVs for ~ (EC 9 dS'm) was applied on 31 day&er sowing.
1h soaking cooked rice was highly significant butSalinity stress was made by adding NaCl in the
negatively correlated with O h soaking cooked ricdbucké and maintainel up to the maturity The
where as volume expansion ratio of HYVs for 1 hPhysiology Division, BRRI took all necessary
soakirg cookal rice was highly significart but  parameters related to salinity and we had collected
positively correlated with 8.h and 0.75 h soaking grain samples from them to analyze few selective
cookedrice. Volume expansiorratio of HYVs at0  physcochemical parameters like amylose content,
h had highly significant and lower than volumelength of milled rice, L/B ratio and cooking time at
expansion ratio at 0.5 h and 0.75 h. Furthermoréyoth contrd and stres conditions Thes four
volume expansio ratio at 0.75 was highly parameters can evaluate the salinity effects on plant
significant and higher than volume expansiatio materiab especialy on grain samples All
at 1.0 h. Volume expansion ratio at 0.5 was highlyphysicochemich and cooking properties were
significant and higher than volume expansion rati@valuatel using method establishd in GQN
at 1.0 hr as well as volume expansion ratio at 0.Division. Since this experiment will be conducted
was slightly significart and highe than volume for both Aman and Boro season 2€1& a small
expansion ratio at 0.75 h. But volume expansiorscale net house based experiment was conducted as
ratio of HYVs at 0 h ard 1 h was statistically a preliminaly investigatiom at Plart Physiology
similar. Variation of soakingtime suchas 0.75h,  Division net house in BRRI to evaluate the salinity
0.5h and 1.0 h had positive effed on volume effects on grain. Our data revealed that apparent
expansion ratio. So, soaking before cooking is vergmylose content (AAC) of BRRI dhan47 reduced
important for volume expansion. Protein content ofnaximum of 7.7% and BINA dhan8 had the lowest
HYVs variedfrom 5.3 to 8.6% at O h, 5.0 to 8.4 % reduction of 4% among all tested varieties. BRRI
at 0.5h, 4.5 10 8.3 % at 0.75h and 4.4 to 8.3 % at 1#han61 had the lowest AAC of 21% among all
with themeanvalueof 6.66%, 6.49%, 6.35% and  testedvarieties. BINA dhan8and IR154 showed
6.22 % respectively.Protein contentof HYVs for ~ the maximum reduction of 7.1% and 11.4% in
1h soaking cooked rice was highly significant agmilled rice length (mm) and L/B ratio respectively.
well as positively correlatedwith 0 h, 0.5h and Both BRRI dhan47 and BRRI dhan61 showed the
0.75 h soakirg cookel rice. Proten contert of  reduction of cooking time. Iithis experiment, we
HYVs at 0 h was slightly significant and higher  found reduction in amyloe content milled rice
than protein content at 1h. But protein content ofength and L/B ratio as well as cooking times at
HYVs at 0 h, 0.5 h and 0.75 h had statisticallysakt stres (EC 9 dSml) condition compae to
similar. So, variation of soaking time before control Our resuls are correlatig with other
cooking had no effect on protein content of HYVsprevious reports like Rao, 2013 and Chen et d,
up to certan time 0.75 h but after tha protein  2012. This researchwill continuefor next Aman
content of HYVs may slightly reduce. and Boro seasons and we will collect grain samples
from different salinity affected areas to evaluate
Effect of salinity on grain quality and actud scenard of salinity stres on rice grain.
nutritional status of salt tolerant rice Since a significant reduction in amylose content
A total number of si rice varieties including one was sea in this salinity experiment genotypes
salinity sensitive IR154and five salinity tolerant  lowering in amylose content might face adaptation
ones sud as IR584436B-10-3, BRRI dhan47, relatel problems Sg we conclude tha higher
BRRI dhan6l, BINA dha8 and BINA dhanl0 amylose content is desirable for developing salinity
were selectedto evaluatethe effect of salinity on  tolerant plant breeding material in future.
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GRAIN QUALITY PARAMETERS FOR substancenot hardor tough. For BR767%+37-2-2-
CONSUMER PREFERENCE 3-7, 47% of the panelistsexpressedhard and 30%
expresseanediumsoft similarly for BRRI dhan64
Evaluation of high zinc rice through sensory 44.3% scored hard and 38% scored medium soft.
evaluation Taste is one of the senses, the receptors for which
Sensory evaluation is often described as scientifiare located in the mouth and activatel by
metha usel to evoke measurg analyg and compounds in solution. Taste is limited to sweet,
interpre those response perceivel through the salty, sour and bitter. 38% of the panelists scored
senss of sight smell touch tase and hearing. godd tase for both the BR767137-2-2-3-7 and
Sensory evaluation is vital in introducing new riceBRRI dhan@l variety/line Aroma describe the
varieties Data are neede abou product sensatio due to stimulation of the olfactory
preferences produd¢ optimization consumer receptors in the nasal cavity. The aroma should be
acceptanceetc. Since rice consumptioncontinues smelled and its6 characte and strengh were
to expandand markets become more competitiverecoded particulary any unusu& odors like
there is an increasing need for quantitative datehemica taints Assessa encouragéd to taste
regarding the effects of postharvest handling omooked samples as some compounds can only be
sensoy characteristis of cookel rice. A 29 detected by mouth. In case of both the lines aroma
membe paneli$ comprisip male and female was not found.
categoy todk part in the assesmen proces of
samples for the evaluation of high zinc rice througlDetermination of oil content and chemical
sensory evaluation. Rice samples were placed icomposition of rice bran oil extracted from
white plastic box, labeled and placed on table. different aged bran
Evaluation was based on appearance, tendernefice bran is a good source of bran oil. Rice bran oil
tase and aroma For evaluatirg appearane and is goad quality edible oil having balanced fatty
taste, score were used as excellent, very good, goadid composition and valuable micro components.
and fair. For evaluating tenderness, score was us&®ice bren is a vital sour@ of the vitamins,
soft, semisoff medium soft and hard For minerals, amino acids, essentiatty acids, dietary
evaluating aroma, score was used as none, milfiber and more than 100 antioxidant nutrients that
moderate and strong. Among the two zinc rich ricdnelps to fight against disease and promote good
variety/line BR767137-2-2-3-7 was useal as health Rice bran containel high amourt of
sampk and BRRI dhan@l was usal as check. beneficial antioxidants including tocopherols and
BR767137-2-2-3-7 and BRRI dhan64 were coarseoryzanols It is arich soure of vitamins and
varieties and were collected from Plant Breedingninerak sud as phosphorus potassium iron,
Division. Both the sampk were processd as copper and zinc. The protein found in rice bran is
parboiled condition in GQN Division lmratory. reported approximately from 15 %. We have
Cooked samples were kept in a closed containecpllectad BR22 BR23 BRRI dhan28 BRRI
allowed to cod to a comfortabk tasting dhan33, BRRI dhan4l, BRRI dhan47 and BRRI
temperatue and kept warm unles they are dhan® padd/ from Genettc Resoure and Seed
assessk immediately Appearane is the visible Division of BRRI to determire the nutritional
characteristicof the product. The assessonoted composition of HYV variety in parboiled rice bran
the appearancef dhe product and recorded any oil under different treatmentsand oil contentment
unusué features In BR767137-2-2-3-7 (line), in different rice varieties especiajy for BRRI
34.8%0 of the paneliss categorizd good dhan28. GQN Division of BRRI carried out the
appearanceand 50% of the panelistscategorized experiment on oil content in rice bran of different
fair in appearanceFar BRRI dhan@l (variety), rice varieties also if there was any variation of oil
31% of the panelistsexpressedgood appearance conteri on different storag conditions Sample
and 59% of the paneliss expressé fair in preparé in the GQN laboratoy using Satake
appearanceTendernes is the soft or delicate laboratoryscalerice huskerand polisher.Samples
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were kept at normal atmospheric temperature foof parboiledrice branwasrangedfrom 10to 10.61
storage. Solvent extraction method was followed t86. The bran of first polish (FP) showed the highest
extractoil from bran. First we collectedrice bran  (10.61%) and triple polish (TP) showed the lowest
oil extractig from different aged rice bran. amount (10%) of ash content. Fat content ranged
Analysis of chemical compositiofe.g. rancidity, from 24.60 to 27.81%, cbohydrate content 42.17
vitamin, minerals peroxice valug saponification to 43.2%andTotal energylowestin first polishas
number,iodine value and fatty acid composition) 456.54 calories10 gl and the highes in triple

as pea standad protocol The proximate polish (TP) as 482 calories106h.gFP, SP and TP
composition of all the fractions of BRRI dhan28represen first polish, secom polish and third
variety parboiled rice bran was carried out. polish of 80 mesh (NewwkjUSA) respectively.
Moisture contert was determinel by ovendry We usal soxhlg apparats and n-Hexare as
method as the loss in weight due to evaporatiosolvent to extract rice bran oil in GQN laboratory.
from sample at a temperature of (100+2)°C. Th&he sample bran was prepared in the Grain Quality
weight loss in each case represented the amount afid Nutrition Laboratory. The highestoil content
moisture present in the sample. The crude proteiim bran found in BR22 as 28.7% on theasthand,
contert was determinel following the micro the loweg 25.2%% found in BR23.We analyzed
Kjeldah methal (AOAC 2005) Crude fat bran oil of BRRI dhan3 at different storage
determinel by the Soxhle extractiomn technique conditiors but could na find any significant
followed by AOAC (2005). Fat content of the drieddifferene (P>0.0148) There is a tremendous
samples can be easiy extractel into organic scope to meet half of the total demand of our edible
solvent (nHexane) at 40 to 60°C and followed to oil by replachg rice bran oil. For attaining this goal
reflux for 6 h. fat content were expressd in we will neal a comprehensig collaborative
percentage. Ash content determined by combustingpproat involving producers millers, exporters
the samples in a muffle furnace at 600°C for 8 fand financial institutions.

accordirg to the metha of AOAC (2005).Acid

insoluble ash determined by adding 25 ml of dilute

HCI to the ash and Hed for 10 minutes and then NUTRITIONAL QUALITY ASSESSMENTOFRICE
filtered, incinerate,cool and weight accordingto

the method of AOAC (2005). The bulk of roughageln vivo experiment of glycemic index (Gl) for

in food is referred to as the fiber and is called crudB8RRI r eleased rice varieties (Long Evan rat)

fiber. Milled sample dried, defatted with ethanolin this study, glycemic response was studied using
acetonemixture and then the experimentcarried BRRI developed 72 HYV rice varieties. The study
out using the standad methal as describel in  was aimed at estimatig  the glycemic index
AOAC (2005). The carbohydrate content estimatedubjected to rice, in Long Evan experimental
by the differene methal and calculatel by rats using glucose as standardcontrol). A total
subtracting the sum of percentage of moisture, faf 219 rats were separated into 73 groups of three
protein and ash contents from 100% accwgdio rats one contrd groy and 72 experimental
AOAC (2005). The total energy value of the foodgroups Grouwp one was given 50g equivalent
formulation calculated according to the method oftandard glucose, group two to group seventy two
Mahgow (1999) Rice bran was chemically were given seventy two differerlYV varieties
analyzel for their proximae compositiors i.e. including four hybrid rice, in an amount of 50g
moisture, ash, crude protein, crude fat, crude fibeequivalent carbohydrate. Glucose response curves
crude cartohydrae and energy The moisture were measurd by standad AUC (Area under
content of different fraction of parboiled rice brancurve) methodconsidering0 (fasting), 30, 60 and
was rangedfrom 6.52t0 9.20 %. The lowestand 120 minutes post feed respectively. Blood glucose
the highest moisture contents in parboiled rice bralevel was determined using Ac&hek glucometer
were shown by the second polish (6.52%) and thend test strips.The aim of the experiment was to
silky polish (9.20%)respectively.The ashcontent  explorelow andintermediateGI (glycemicindex)
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rice varieties amorg BRRI releasd HYV and cartohydrate in a standard amount of glucose
hybrid rice in vivo using experiemtal Long Evan or white bread. The Gl is also a ranking (on a 100
rat model. Theanimals used for this experiment point scale) of how quickly 50 g of carbohydrates
were Long Evan rats obtained from department from foods elevates blood sugar levels. The higher
of Physiology of Bangladesh University of Health the number, the quicker the carbohydrate enters the
Science (BUHS), Mirpur, Dhaka and experimentblood stream.Glycemic index, glycemic load
took place at rat room facilities (controlled and glycemic responseeach helps to provide an
condition) in GQN Division, BRRI, GazipurThe understanding of how the foods we eat can impact
rats were divided into 73 groups of three ratblood glucose level, glycemic response seems to be
each. The rats weighed between 150 and 160 g. A& better reflection of how people really eat, because
totd of 72 HYV including 68 inbred and four in addition to carbohydrates, it also considers the
hybrid rice varieties such as from BR1 to BRRIfiber, protein and fat content found in a typical
dhan69 (squentially except no 13 as there is naneal The study was aimed at estimatirg the
BRRI rice named BR13) and from hybrid dhanl toglycemic index of rice using glucose as standard.
BRRI hybrid dhart were surveyel for glucose Among 72 rice varieties we found BR16, BRRI
respons in this experiment For the purpog of dhan46 and BRRI din69 as low Gl rice varieties
consistency, the samples were ground into flout.2% of tested 72 BRRI varieties). A total of 50
and madeinto viscouspasteusing flour andwater rice varieties are categorized as intermediate Gl
in a ratio of 1:3 respectively. Blood samples werg69.44% of the tested72 BRRI varieties)and 19
collectedfrom the tip of rats' tails at fastingand rice varieties are categorized as high Gl (26.38% of
also at 30, 60 and 120 minutes pod feed the tested 72 BRRI varies). Rat blood glucose
respectively. Blood glucose level was determinedevel were measured in mmotéLunit. We will
using AccuChek glucometer and testrips. They further analyze 53 varieties including both low Gl
were fed with rice for seven days to get themand intermediate Gl for both in vitro chemical and
accustomedto it, with a preliminary monitoring enzymatc tess like RDS (Rapidly Digestible

of the glycemiclevel. Theratswerefastedfor 15  Starch) SDS (Slowly Digestibe Starch) RS

18 hours after the seven day period and their (Resistah Starch) tes and -amyla® inhibitor.
fasting blood glucose was determined withocglse  Then after only few selected low GI grouped rice
meter as well as test strips. Blood glucose level ofarietieswill be subjectedfor in vivo humantrial

all groups were monitored with glucometer at timen association with BIRDEM and BUHS.

intervak of 30 minutes 60 minutes and 120

minutesafter diet withdrawal. The estimation of Estimation of antioxidant status of BRRI
glycemic response is an important parameter teleasal rice varieties using in vivo
take into consideratio in orde to better experimental rat model

understand the physiological effects of food&ree radicab haw been implicated in the
with high carbohydrate levels. Among cereals, progressia of numerows conditiors including
rice is one of the major source of carbohydratecancer diabetes cardiovascula disease ageing
Since rice is the staple food of Bangladeshi peopland neurological disorders. Human body has three
and we consume approximately6 g rice perday levels of defense against fresdical attack. Firstly,
per person on average, it is high time to focus ouPreventative antioxidants inhibit the formation of
scientific attention on rice in terms of different free radicak e.g metd binding proteirs like
aspect of healh relatel issues Usualy we Ceruloplasmin Metallothioning  Albumin,
consumemilled rice and the outer layersof bran  Transferrin Ferritin and Myoglobin. Secondly,
and gem are removeduringmiling, which  Scavengig antioxidans remow any reactive
significantly reduces the vitamin, mineral and fiberspecies once formed. e.g. Superoxide Dismutase
contert of rice. GI is the measue of the (SOD), Glutathione Peroxidase, Catalase and small
glycemic effect of carbohydrate in a particulamolecules sudh as Ascorbate Tocopherol,
food, compared to an equivalent amount of  Bilirubin, Uric Acid, Carotenoidsand Flavonoids.
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Finally Repar enzyme corre¢ the damaged dhan® at twice a day, the rats were allocated
biomoleculese.g. DNA repair enzymes.Rice has randomly to thee groups of five rats each, ensuring
the potential to promote human health, due to itthe groupswere balancedfor body weight. After
contert of phenolc compound tha are able to  one week of intervd for washou the effea of
inhibit the formation or reductim of the BRRI dhan29, commercial rat foods were served.
concentratios of reactive cell-damaginy free  Then after Group 1, Group 2 and Group 3 were fed
radicals therely reducirg the risk of coronary BR5, BRRI dhan®B and BR16 respectively.
heart disease and cancer (Victor et al, 2009 anfeeding of the experimental diets to rats lasted four
Wahle et al, 2010 and preventirg oxidative weeks at twice meal a daynhemolyzed serum or
damag@ of lipid and low-densiy lipoproteins heparinizel or EDTA plasna was neede for
(Vauzour et al, 2010). It isreported that BR5 rice clinical analysis. Thus, we anesthetized the rats by
contained the highest level ot&ab phenolic content using Diethyl ethe and collected blood from
(TPC), ferric reducing antioxidant power (FRAP)jugular vein. Then blood samples were centrifuged
and totd antioxidan capaciy (TAC), BRRI at 6000rpm for 15 minutesto get serum.Serum
dhan28 and BRRI dhan29 had intermediate levehas stored at 4°C in a refrigerator until analysis.
and BR16 had the lowest among 10 testedHYV  Serun albumin uric acid and free iron were
rice varieties (Alak et al., 2012) BRRI has measured at 623 nm, 550 nm, 546 nm wavelength
developed77 high yielding rice varieties (HYV)  respectiely. In quantification of serum TIBC and
but hawe naot yet testel any of itsd antioxidant transferrin, excess ferric iron (Fefas added to
effects on human or any other mammalian subjectst serun specime to saturaé the transferrin.
althoughrice is the staplefood in Bangladestand  Remaining ferric iron was absorbed on MgCO
in some Asian countries. In the present study, wBound iron in the supernatant is termed as TIBC,
have selected BRBR16, BRRI dhan28 and BRRI and assayd by iron detectim procedue of
dhan29amongthe HYV rice developedoy BRRI  ferrozine method Duncan$ multiple range test

to ted the effed of antioxidart properties in  (DMRT) was applied on iron, TIBC, transferrin,
mammalian host like rat. Our study resembled theric acid and albumin paramete for statistical
potentid impad of antioxidart properties in the analysis using SPSS, version 20.0. We fed our rats
studied rice varieties on the improvermert of BRRI dhan29 as a control for 14 daysa@ustom
mammalian immunity. The aim of the study was towith food habit (only cooked rice) and controlled
evaluae the dietaly administratiom of rice in  conditioned environment in a rat room of GQN
improving the antioxidant status in vivo by a ratlaboratory BRRI, Gazipur Then we usal eight
model of LongEvan rat. Twentthree adult male healthy rats to established normal range of different
Long-Evan rats aged about three months old (12linical parametes sud as albumin uric acid,
weeks) weighing 150 + 2g, were usel in this  TIBC and transferrin in rat serum in our laboratory.
study. Animals were housedindividually in cages Clinical data explains the normal range of albumin,
in aroom maintainedat 22-24°C with a controlled  uric acid, TIBC andtransferrinin Lang Evanrat by

12 hrs lightdark cycle, and had free access to ta2.59+ 0.18 g dL%, 2.32+0.29mg dL, 257.59+
water and cooked rice feed. Four rice BR5, BRRI16.3% pg dL? and 214.66+13.8 pg dL? (n=8)
dhan28 BRRI dhan29 BR16 sample were respectiely. After one week of intervd for
cleaned and millen a Sataketest mill (Satake washoutthe effect of BRRI dhan29,commercial
Corporation, Japan) for separating into bran andat food were served. Then after cooked BR5 rice
brown rice fraction. Brown rice wasthen polished  was fed for 28 days twice meal per day in group 1
10% as milled rice. Thee milled rice were rats (n=5). We found the lowest level of free iron
subjecte to feed individud rat group for four  content53.75 g dL but very elevatedlevel of
week®d time at twice med per day as per TIBC 311.23 pg dti, transferrin 259.36 ug db
requirement (0.89 g cooked rice per meal for eachric acid 3.23 mg dL* and albumin 3.36 g dL"lin

rat equivalentto 5.94 g kg? body weight of rat).  rat blood serum of group 1. On the other hand in
Following two week acclimatizatio with BRRI  group 3 where BR16 cooked rice were fed, we
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found the highestlevel of freeiron content103.74  highestfree iron contentof 103.74pgdL ! andthe

ug dL-tbut the lowest amount of TIBC 161.26 ug lowes levd of TIBC, transferrin uric acid and
dL?, transferrin 134.39 ug di, uric acid 2.40 mg albumin among three groups. So, we conclude that
dLtandalbumin3.01g dLin rat blood serum.In  dietary administration of BR5 rice might increase
group 2 rats revealed intermediate range of valugeta antioxidant staus in blood serum which

for free iron 88.79 pg di, TIBC 266.38 ug dtf,  ultimately improve body immunity.
transferrin221.99mg dL1, uric acid 2.86 mg dL

landalbumin3.06g dL1in rat blood serum.Total

iron binding capacity COVMMERGIALRIERBASEDPRODUGTS bl ood
capaciy to bind iron with transferrh and is

therefoe an indirect measurement of transferrin Rice basal biscuit and nutritiona | characteristics
Iron is capable of stimulating the production ofThe objectives of our study were to formulate
harmful free radicals. Plasma levels of transferrirdifferent gluten free flours for using in biscuits

are regulatel by the availability of iron and making and toevaluate these formulations (from
increase when plasma levels of iron are low. I'BRRI dhan46 and BR16 rice varieties) for quality
Bangladesh, BRRI din28 and BRRI dhan29 are biscuits In Bangladek rice biscut is still not
two mega high yielding rice varieties, which coversintroduced to the customers, even though rice is the
mog of the rice productio area during Boro main crop and abod 50 million ton paddy
season On the otha hand BR5 is a popular produce in 201112 Therefoe ther is a huge
aromatic rice with strong fragrance and BR16 is acope to introduce rice based food products. Rice
low glycemic rice (Howlader, 2009, Shbzi2015). flour, sugar, edible oil, egg, nut, vanilla, butter,
In 2012 Alak et al, in a comparatie study on  baking powder baking soda milk powder salt
antioxidan properties of ten high yielding rice were used Rice flour from BR16 and BRRI
varieties of Bangladesh, reported that TPC was théghan46 was prepared in the GQN Laboratory. Mix
highest in BR5 (25.30+0.52 mg GAE 109gand all ingrediens to form dough Manually knead
the lowed was in BR16 (10.78+0.D mg GAE  everything together. Rolled it out and cut out as
100gl) amongall the 10 testedvarieties(datanot  desired. Baked at 180°C forI® minutes. Leave it
shown). BRRI dhan28 and BRRI dhan29 had amo cool before decorating. Analyze nutrition value
intermediate score of 18.42+0.45 mg GAE 100g (e.g protein fat, totd calorie) Data on Protein
and 17.67+0.08mg GAE 100g! respectively(data value,total fat, and total calorie were calculated as
nat shown) Both antioxidar parametes like  per GQN, BRRI manual. We have formulated rice
FRAP and TAC of the® rice varieties were based biscuits by following ingredients like from
positively correlatedwith TPC (data not shown). two varieties of flour like BRRI dhan46 and BR16
We have selected these varieties in this experimenespectively. Both BRRI dhan46 and BR16 are low
Since there were three different groups having glycemic indexd Rice (Shozib, 2015), so we are
three treatments, so DMRT was applied on ironhopeful that these rice based biscuits might play a
TIBC, transferrin, uric acid and albuminrpaneter good role in diabetic dietary management. Total
for statistical analysisusing SPSS,version 20.0.  energy obtained from rice biscuits of two different
Our data revealedthat high antioxidantenriched varieties namely BRRI dhan46 and BR16 were 437
rice BR5 showedthe lowestfreeiron content53.75  calories 100 g1 serving and 520 calories100g?

ug dL-lamongotherrice varietiesBR16 andBRRI  serving respectively.

dhan28 Since plasna levels of transferrn are

regulated by the availability of iron and increaseldentification of 9-Aminobutyri c acid (GABA) in
when plasma levels of iron are low, we found theice and its health benefitsas a value added food
content of transferrin in Group 1 (rats) was a meaRregerminatel brown Rice (PGBR alias

of 259.36 ug dt. Mean values of TIBC, uric acid germinatedbrown rice (GBR) or sproutedbrown

and albumin were elevatel in Grow 1 rats, rice (SBR) enhance the bio-availability of
compareo Group 2 andGroup3. Group3 hadthe  nutriens by neutralizing phytic acid during
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germination process Brown rice (BR) can be experimental data. Analysis of variance (ANOVA)
soaked in water at 30°C for specified hours fofollowed by Duncan's multiple range test (DMRT)
germinatim to ge¢ PGBR So&ing for 3h and was applied on changing fold data of amino acid
sproutingfor 21 h hasbeenfound to be optimum  content parameters froABR to PGBR condition.
for getting the highest GABA content in PGBR, The level of significancewas set at p< 0.05. In
which is the main reason behind the popularity ofrotein analysis, it is clearly revealed that protein
PGBR During the proces of germination, contentincreased in PGBR compared to BR in all
nutrients in the brown rice change dramadiical testedvarietiesthatrangesfrom 13.73% to 46.86
The nutrients, which have increased significantly%. Ghungshe BRRI dhand and BR23 showed
include GABA, Lysine, vitamin E, dietary fiber, maximun increa® in proten conteri in PGBR
niacin, magnesium, vitamin Band vitamin B  stage compared to PBR. In amylose content assay,
BR contairs more nutritiond componerg than all testel varieties showel decreasig AAC in
ordinary white rice. PGBR has been reported t®GBR compared to PBR and PMR. In amino acid
exhibit many physiological effects, including anti analysis in ca® of quantification glutamic acid
hyperlipidemia anti-hypertension and the content, BR3 has the lowest content of 1.40+0.35
reduction in the risk of some chronic diseases, suaing 100'g at PGBR and all tested varieties has a
as cancer diabetes cardiovascula disease and decreasing trends from BR towards PGBR except
Alzheimers disease Therefore it is likely that BRRI dhan4l In GABA quantification BRRI
PGBR will becone a popula healh food in dhan3lhasthe highestcontentof 12.00+0.50mg
Bangladesh As the proten supply for ever 100lg at PGBRamongall varieties andit showed
increasing world population becomes limiting, thean increasingtrendsfrom BR towards PGBR for
need for accurate data on the amino acids of majail varieties In cas of histidide quantification,
foods, such as rice becomes more critical. In thi§hungshehasthe lowestcontentof 0.60+0.01mg
experimem we investigate the potertial of our 100'g andBRRI dhan31lhasthe highestcontentof
both Bangladeshi HYV and local rice varieties for2.34+0.@ mg 100g. All the varieties showel

the preparationof PGBR as well as quantification increasing trend from BR towards PGBR except
of some selective amino acids sud as GABA, Ghungslke and Kajalsail In quantification of
glutamic acid methionine lysine histidine and methionine, Ghungshehas the lowest content of
arginine in these tested rice varieties. This wtud0.9+0.2 mg 1001'g and BR22 has the highest
might widen the scopes of developing of new foodcontert of 2.43+0.5 mg 100'g amorg all
from rice and rice by-product basel on the varieties All varieties showel increasig trends
availabke contert of beneficid amino acids from BR towad PGBR excepg Kajalsail,
specially GABA. Grains of ten Bangladeshi riceMontesshor and BRRI dhan40. In case of Lysine
varieties including five traditionab such as quantification, BRRI dhan40 has the lowest content
Ghungshe Kajalsail, Monteshor Moulata, of 0.42+0.030 mg 108y and BRRI dhan41 has the
Sadamota and five BRRI HYVs like BR22, BR23, highest content of 3.40+0.11 mg @0among all
BRRI dhan31, BRRI dhan40, BRRI dhan4l werevarieties at PGBR Finally, in arginine
subjectd to determire the proten content, quantification BR22 has the lowed contert of
apparent amylose content (AAC) and amino aci®.09+0.01mg 100'g andSadamotéasthe highest
contet of GABA, glutamic acid methionine, content of 4.02+0.51 mg 189 among all varieties
lysing, histidine and arginine at both PBR and at PGBR condition. In analyzing of changing folds
PGBR conditions Amylose contens were of amino acid contert from BR to PGBR,
measured by Juliano, 1971. Estimation of proteishungsle has increasd the maximun folds of
were measurd by standad micro Kjeldahl 22.51 for GABA, Moulata has 14.11 folds for
procedure of AOAC 1995. The amino acid wagnethioning BRRI dhan3d has 3.40 folds for
estimatel by the methal of Moore and Stein histidine, BRRI dhan4lhas 3.51 folds for lysine
(1963 using amino acid analyzer The SPSS, and Sadamaa has 1.82 folds for arginine,
version20 wasappliedfor statisticalanalysisof the ~ comparedto other traditional HYV rice varieties.
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PGBR could be acceptable to consumers and fodtle highest content of methionine 2.43+0.15 mg
industry as a promising foodstuf tha contains 100'g among all vasgties, could be beneficial for
more nutritiond proteins amino acid and bio- rice consume who hawe tendenyg of lathyrism
functional components thandwnary rice products relateddisorders Histidine is utilized by our body

for malnourishd children and agel population to develg and maintan healtly tissues.
who hawe been suffering from different chronic  Antidiarrhed effecs of |-histidinesupplemented
diseases. PGBR and rice bread may be cited as twice-basel ord rehydratiom solution in the
promising rice based products that hold much morgeatmenn of adults with sevee cholela in
nutrition over milled rice and ordinary dwn rice. Bangladel (Golam 2005) Sinee BRRI dhan31
To improve food security in food shortage regionasthe highesthistidine contentof 2.34+0.06mg

can be attained by consumption of PGBR. PGBR.00Yg amorg all varieties it could be a good
can be a dietary food for health improvement. Thearbohydra¢ soure for histidinesupplemented
rease behird the populariy of PGBR among rice base@ ord rehydratiom solution for
healthconscios consumes and bio-techne Bangladesh In addition in this study we have
scientistsis the significantincreasein GABA and prepared some value added GABA rice byproducts
its extensive bidunctional properties to maintain a like GABA rice ball, GABA plain cake and GABA
good human health. PGBR has potential to becomascuit. We used BRRI dhan31 to produce PGBR
innovative rice by preservingall nutrientsin the and then grind to powder to get GABenriched
rice grain for human consumption in order to creatélour for preparing different cookies like cake and
the highest vale from rice. The PGBR technology biscuit In GQN Division, we hawe prepard a
can be transferre for empowermeh of rural healthyrice ball from PGBRwhich containaround
people by transformirg them into a successful 393 calories per 100 g serving. For protein we can
entrepreneurs starting with their own food (PGBRuse egg chicken beef mutton, fish insteal of
processing units and to contribute in the nationahrimp We can keep this produd at 4°C in
development of health and nitithal security and refrigerata for severd days GABA plain cake
improvement in the living standards in Bangladeshcontain around464 calories100g! servingand it

In our experiment, we concluded that Ghungsheyas prepare from PGBR flour. GABA biscuit
seems the most suitable rice varieties among thmntains around 478 calories 100 gerving and it
tested varieties as it possesses highest protein awds also preparel from PGBR flour. Detailed
BRRI dhan31hasthe highest GABA contentof  cooking protocols of the above rice-pgoducts are
12.00+0.® mg 100lg at PGBR stage These available in GQN Division, BRRI, Gazipur. Our
findings can be an important information to our researh findings reved tha BRRI dhan31
rice base agro food industries in Bangladesh. generateslevatedlevel of bio-active component,
Lathyrism is due to absolue methionine 9-aminobutyrc acid (GABA) at pregerminated
deficiency It is appareh that the low nutritive  brown rice condition and in conclusimm we are
value of lentil proten is due to methionine hopeful that GABA enriched rice could widen the
deficieny insteal of cystine deficieney and the scopes of developing new rice based value addition
better quality of rice protein is due to the higheraswell asnutritional food productsin Bangladesh
methioninecontent.In this case,BR22 which has  in near future.
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SUMMARY

During T. Aman seaso 2014 fifty-nine test
crosss and 56 (A x R) crosss were macke from
soure nursery A totd of 242 teg crosss (F,s)
were evaluaté for their pollen fertility statis of
which nine entries hawe been found heterott over
chedk varieties. Pollen parens of those
combinatiors were regardel as suspected
restores and selecte for fertility restoration
ability with othe CMS lines in the nex season.
Ninetea entries were found completey sterile
and theirr correspondig male parens were
regardel as suspectd maintaine lines. All the
backcros generatios were stabke in terms of
pollen sterility with othe desirabé agronomic
traits and advancd for nex generation One
hundrel eighteem CMS lines along with their
respectie maintaine lines were maintainel by
hand crossing A totd of 120 BB resistant
parenté lines were selectd from pedigres nursery
and advancd as F, generations.

One hundrel eight teq crosse and 130 (A x
R) crossse were mack using seven CMS lines
during Boro seasa 201415 Eighty-six
testcrosse (F,s) were evaluate for their pollen
fertility status Among them seven entries showed
complet sterility and immediatey backcrossed
with their correspondig male parens for
conversion On the othe hand three entries have
bean selectel for theirr high vyielding ability
compare with the chedk varieties One BCy
generatio was found stabk in pollen sterility and
othe desirabé agronome¢ characteristis and
designatd as new CMS lines in the background
of their comrespondiy male parents Other
generatios were advancd as BC, and BC,
generatios excep two entries due to fluctuation
in pollen sterility. Sixty-six CMS lines along with
their respectie maintaine lines were maintained
by hard crossing.

In T. Aman out of 142 ted hybrids under
observationhtrials three (3) hybrid combinations
were selecte basel on yield, duration and grain
type They gaw more than 1520% yield
advantag over chedk variety BR11 and BRRI
dhan® with two to three week shorte growth
duration Out of 123 teg¢ hybrids 10 hybrid
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combinatiors were selectel basel on yield,

duratiom and grain type and showa yield

advantag ranging from 16-31% ove BRRI

dhan3 and 8-22% ove BRRI dhan® in Boro

201415. Unde preliminaly yield trials three
hybrids out of nine gaw 14 to 20% vyield

advantag over BR11 and BRRI dhan49
respectivey during T. Aman 2014 and during
Boro seasoa 201415, Two combinations
IR75608A BRRI31IR and IR75608A/BAU521R
gaw 1.01 and 1.49 t/ha yield advantag over
respectivey BRRI dhan3 with similar growth

duration On the othe hand BRRI33A/BRRI31R,
IR79156A/BRRI2(R and BRRI33A/BAU5S21R
gaw 2.12 1.66 and 1.45 t/ha yield advantage
respectivey over BRRI dhan8 and
BRRI33A/BRRI3IR and IR79156A BRRI20R
gawe 1.54 and 1.12 t/ha yield advantage
respectivey over BRRI dhan29 Nationd hybrid

rice yield trials were conducte through SCA

during T. Aman 2014 and Boro 201415 which

included 16 and 50 hybrids Resuls were
compiled by SCA.

Sead yield of 70 kg/plat (1.5 t/ha), 75 kg/plot
(1.6 t/ha) and 18 kg/plat (1.1 t/ha) were obtained
from BRRI10A, BRRI11A line and IR58025A
respectivey in T. Aman season On the other
hand during Boro 201415 seasonsCMS seed
yield of 110 kg (2.20 t/ha), 130 kg (2.3 t/ha) and
90 kg (1.72 t/ha) was obtainal from BRRI10A/B,
BRRI11A/B and IR58025AB respectively A
totd of 115 kg (1.5 t/ha), 50 kg (1.45 t/ha) and 22
kg (1.2 t/ha hybrid seed were produce from
BRRI11A/BRRI15R BRRI10A/BRRI1L(R and
IR58025A/BRRI1M®R respectivey during T. Aman
2014 In Boro 201415 season F, seed of
releasd hybrids were obtainal 110 kg (2.2 t/ha)
from BRRI hybrid dhan2 130 kg (2.35 t/ha) from
BRRI hybrid dhar8 and 90 kg (1.72 t/ha from
BRRI hybrid dhan4.

In the lag reporting year, Hybrid Rice
Division (HRD) supplied 1,23 kg of parental
lines and F, seed amorg 36 farmers seven seed
companies scientiss and staffs of BRRI and
BADC. A totd of 30,19 kg F, sea was
produce during Boro seasa 201415 with the
technicd assistane from BRRI unde four seed
companis and regiond statiors of BRRI.



DEVELOPMENT OF PARENTAL MATERIALS  generatios during T. Aman 2014 and 169
progenies were selecte from the seven F,

Source nursery populations as fgeneration from Boro 20145.

A total of 59 test crosses and 56 (A x R) crosses

were made using eight CMS lines during T. AmarEvaluation of experimental hybrids

season2014. One hundredeight test crossesand ~ Out of 142 hybrids three hybrid combinations were

130 (A x R) crossesvere madeusingsevenCMS  selected based on yield, duration and grain type

lines during Boro season 2015. during T. Aman 2014 (Table 2). Around 15 to 20
% vyield advantage was observed of the selected
Test cross nursery hybrids over the inbred check variety.

During T. Aman 2014, out of 242 testcrossegs)F During Boro 201415, out of 123 hybrids 10
nine entries have been found heterotic over chegtlombinatiors were selectel basel on yield,
varieties and ningeen entries were found duratim and grain type (Table 3). Upon
completel sterile. Pollen parens heterotic commercid seel production feasbility of these
combinations were regarded as suspected restore@lectel hybrid combinatiors advanced lines
and pollen parens of completey sterile adaptive researb trials (ALART) will be
combinatiors were regardel as suspected conductel and basel on satisfactoy yield
maintainer lines. During Boro seas@01415, out advantage over check, hybrid combination will be
of 86 test crosses (), seven tested entries showedsubmitted to SCA trials.

complee sterility and immediatey backcrossed

with their correspondig male parens for  Preliminary yield trials of promising hybrids
conversion. On the other hand, three entries have T. Aman 2014, three hybrid combinations out of
been selecte for their high yielding ability nine (IR79156A/PL1, IR75608A/BRRI3R and

compared with the check variety. BRRI21A/BasmatiR) were selected based on yield
and growth duration and it was around 15 to 20 %
Back cross nursery and two to three weeks earlier than check varieties

In T. Aman 2014, all the backcross generationdable 4). In Boro 201415, two hybrid
were stabke in terms of pollen sterility and combinatiors IR75608A/BRRI3R and
advancd for next generation In Boro 201415, IR75608A/BAU521R gave 1.01 t/ha and 1.49 t/ha
testedBC, generationwas found stablein pollen Yyield advantage over BRRI dhan28 with similar
sterility and otha desirabé agronomic growth duration On the othe hand,
characteristics and designated as new CMS lines BRRI33A/BRRI31R [IR79156A/BRRI2R and
the backgroum of their correspondig male BRRI33A/BAU521Rgave?2.12 t/ha, 1.66t/haand
parents. Other generations were advanced as BC.45 t/ha yield advantage over BRRI dhan28 and
and BC, generatios excepi two entries due to BRRI33A/BRRI3IR and IR79156A/BRRI20R
fluctuation in pollen sterility (Talel 1). gave 1.54 t/ha and 1.12 t/ha yield advantage over

BRRI dhan29 (Table 5).
CMS maintenance and evaluation nursery
One hundred eighteen CMS lines were maintained
by hard crossirg for sea increag and genetic SEED PRODUCTION OF PARENTAL LINES
purity in T. Aman 2014 and in Boro 201415, AND HYBRIDS
sixty-six CMS lines were maintained through hand
crossing for seed incage and genetic purity. CMS line multiplication of r eleased hybrids

During T. Aman 2014, seedyield 70 kg/plot (1.5
Pedigree nursery for developmen of BB  t/ha),75kg/plot (1.6 t/ha)and18 kg/plot (1.1 t/ha)
resistant parental lines of hybrid rice were obtainel from BRRI10A, BRRI11A and
A totd of 120 BB resistam parentd lines were IR58025Arespectively(Table6). In Boro201415,
selectedrom pedigreenurseryandadvancedisF,  seedyield of 110kg (2.20t/ha), 130kg (2.35t/ha)
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Table 1. Performance of backooss entries during Boo seasons of 20145.

BC gen Designation Sterility status DFF D50%F DTM Grain type Base colour Remark
BC, BRRI53A/BR7873 Cs 108 111 137 Slender Base green Advanced as BCgeneration
5-(NILS)-51-HR6

BC, BRRIGOA/EL140 Cs 110 113 139 Slender Base green Advanced as B{generation
BC, BRRI28A/EL140 Cs 108 111 137 Slender Mixed Advanced as BCgeneration
BC, BRRIGOA/EL135 CS 97 100 126 Medium Base purple Advanced as BCgeneation
BC, IR77803A/EL135 CS 99 103 129 Medium bold Base purple Advanced as BCgeneration
BC, BRRIGOA/EL110 CS 109 112 138 Slender Base purple Advanced as BCgeneration
BC, D. ShanAEL109 S 104 107 133 Slender Base purple Discarded

BC, PMS8A/EL30 CS 101 105 131 Medium bold Base purple Advanced as BCgeneration
BC, BRRI7A/EL116 CS 114 117 142 Slender Base purple AdvancedasBC,genlittle awn
BC, BRRI7A/EL125 CS 115 118 143 Slender Base purple Advanced as Bggeneration
BC, BRRI7A/EL145 CS 111 114 140 Slender Mixed Advanced as B{generation
BC, BRRI28BA/EL256 CS 111 114 140 Slender Base purple Advanced as Bggeneration
BC, BRRI71A/EL70 CS 99 102 128 Medium slender Base purple Advanced as B{generation
BC, BRRI7A/EL211 CS 116 119 144 Medium slender Base purple Advanced as Bggeneration
BC, BRRI7A/EL211 CS 116 119 144 Medium slender Base purple Advanced as B{generation
BC, BRRI7A/EL210 CS 115 118 143 Medium slender Base green AdvancedasBC,gen little awn
BC, BRRI7A/EL207 CS 118 121 144 Medium slender Mixed Advanced as Bggeneration
BC, BRRI7A/EL196 CS 118 121 144  Medium slender Mixed Advanced as Bggeneration
BC, BRRI7A/EL50 CS 113 116 141 Medium slender Base purple Advanced as B{generation
BC, BRRI7A/EL184 S 118 122 147 Medium Mixed Discarded

BC, BRRI7A/EL195 CS 116 119 144 Medium slender Base purple Advanced as Bggeneration
BC, BRRIS6A/EL23 CS 102 105 131 Medium Base purple Advanced as Bggeneration
BC, BRRI32A/EL36 Cs 105 109 135 Medium slender Base purple Advanced as Bggeneration

D/S : P=2 Dec 2014; BF,=5Dec 2014; =8 Dec 2014; D/T. 8 Jan 2015. CS=completely sterile, S=sterile.

Table 2. List of experimental hybrids found heteotic over check variety in T. Aman 2014.

Entry Designation Plantht E/T DFF SF(%) Maturity Yield Grain Yield advantage (%) over
no. (cm) (day) (t/ha) type

Ck-1 Ck-2 Ck-3
1 IR79156A/PL-1 105.8 13 93 84.2 120 8.15 S 18.12 19.68 4.49
2 BRRI21A/BasmatiR 111.6 11 88 81.0 117 7.90 S 14.49 16.0 1.28
3 IR75608A/BAU521R 103.8 12 87 83.2 116 8.10 S 17.39 18.94 3.84
Ck-1 BR11 112 10 114 75.40 142 690 B - - -
Ck-2 BRRI dhan49 101 11 107 74.09 135 6.81 MS - - -
Ck-3 BRRI hybrid dhan4 109.5 10 91 81.50 120 7.80 S 13.04 14.54

D/S : 12 Jul 2014, D/T8 Aug 2014. S=SlendeM=Medium, B=Bdd, MS=Medium slende

Table 3. List of the hybrid combinations found heteotic from observational nursery during Bao 201415.

Cross combination Plant No. of Spikelet Panicle TGW Grain Grain DTM Yield advantage (%) over
ht effective fertility length (Q) yield type

(cm) tiller/hill (%) (cm) (t/ha) Ck-1 Ck-2 Ck-3
BRRI13A/PR812R 110 9.2 86.52 252 3256 9.0 M 140 16.88 8.43 -
BRRI28A/PR585R 97.4 9.6 83.60 18 3442 931 M 138 20.90 12.16 -
BRRI28A/PR812R 1034 8.6 93.18 222 3396 894 M 141  16.10 7.71 -
BRRI28A/PR874R 103 9.8 91.88 242 2878 9.0 M 141  16.88 8.43 -
BRRI28A/PR3@28R 102.2 12 9199 222 2946 10 M 140 29.87 20.48 5.2
BRRI33A/BRRI22R 103.8 11.8 92.61 20.6 30.18 10.12 MS 150 3142 21.92 6.52
BRRI33A/BRRI16R 102 11 88.12 228 3104 9.02 MS 146 17.14 8.6 -
BRRI33A/BRRI28R 1066 11 9337 238 2574 10 MS 147 2987 20.48 5.26
BRRI33A/BRRI29R 105 8.2 91.39 218 2424 924 M 145 20 11.32 -
BRRI33A/PR368R 103.4 8 83.65 214 2914 095 M 146  23.37 14.45 0
BRRI dhan28 (CKL) 110 12.6 7249 186 2096 7.7 S 141
BRRI dhan29 (Ck2) 1028 13 91.76 23 1846 83 MS 156
BRRI hybrid dhan3 (Ci8) 112.6 12 96.63 256 28.29 95 M 146
Average 104.8 105 89.0 223 282 9.2 - 1444
Lsd g 05 2.9 12 4.5 1.6 3.4 0.5 - 35
CV (%) 3.9 16.3 7.1 102 169 74 - 3.4

D/S: 5 Dec 2014, D/T: 10 Jan 2015. MS=Medium slende, M=Medium, S=Slende TGW=Thousandgrain wt, DTM=Days to
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Table 4. Resits of preliminary yield trials during T. Aman 2014.

Entry Designation Plantht E/T DFF SF (%) Maturity Yield Grain Yield advantage (%) over
no. (cm) (day) (t/ha) type

Ck-1 Ck-2 Ck-3
1 IR79156A/PL:-1 105.8 13 93 84.2 120 8.15 S 18.12 19.68 4.49
2 BRRI21A/BasmatiR 111.6 11 88 81.0 117 7.90 S 14.49 16.0 1.28
3 IR75608A/BRRI31R 103.8 12 87 83.2 116 8.10 S 17.39 18.94 3.84
Ck-1 BR11 112 10 114  75.40 142 6.90 B - - -
Ck-2 BRRI dhan49 101 11 107  74.09 135 6.81 MS - -
Ck-3 BRRI hybrid dhan4 109.5 10 91 81.50 120 7.80 S 13.04 14.54

D/S : 12 Jul 2014, D/T8 Aug 2014; Plot size=30 fn

Table 5. Results of preliminary yield trials in Boro 201415.

Combination Maturity ~ Plant ht ET/m? SF (%) Yield Yield advantage over check (¢

(day) (cm) (t/ha)

Ck-1 Ck-2 Ck-3

IR75608A/BRRI31R 144 100.7 276.1 86.52 8.38 1.01 - -
BRRI33A/BRRI31R 149 102.6 290.4 89.99 9.45 2.12 1.54 0.76
IR79156A/BasmatiR 148 110.8 316.8 94.22 8.44 1.07 0.53 -
BRRI33A/BasmatiR 147 107.4 283.8 92.2 6.64
BRRI21A/BasmatiR 141 106.9 297.0 92.14 7.98
IR75608A/BasmatiR 142 096.1 277.2 74.49 7.58
BRRI42A/BasmatiR 148 095.0 390.9 73.73 7.96
BRRI43A/BasmatiR 142 1014 297.0 95.59 7.10
IR79156A/BRRI20R 149 096.6 310.2 83.77 9.03 1.66 112 0.34
IR75608A/BAU521R 142 097.6 369.6 84.36 8.86 1.49 0.95 0.17
BRRI21A/BAU521R 145 099.7 325.6 83.42 8.16 0.79 0.25 -
BRRI33A/BAU521R 152 104.0 282.3 97.23 8.82 1.45 0.91 0.12
BRRIdhan28 (CKL) 142 105.6 280.5 86.63 7.37
BRRI dhan29 (CK2) 158 103.0 275.0 88.20 7.91
BRRI hybrid dhan3 (Ci8) 148 104.2 376.2 90.69 8.69
Average 146.7 102.1 309.9 87.5 8.2
Lsd g.05) 3.1 3.0 26.0 4.6 0.5
CV (%) 3.1 45 12.6 7.9 9.4

D/S: 5 Dec 2014; D/T: 11 Jan 2015; Plot size: 30ET/m?=No. of effective tillers per meteSF (%)=Spikelet fertility.

and 90 kg (1.72 t/ha) were obtainel from  Seed production of promising hybrids

BRRI10A/B, BRRI11A/B and IR58025A/B Seed yield were obtained 130 kg (2.6 t/ha), 130 kg

respectively (Table 7). (2.6 t/ha), 30 kg (1.5 t/ha respetively from
IR79156A/BasmatiR IR79156A/BRRI2(R and

F, hybrid seal production of BRRI hybrid  |R79156A/PL-1R respectivelyduring Boro 2014
dhan2, BRRI hybrid dhan3 and BRRI hybrid 15 (Table 10).

dhan4 during T. Aman 2014 and Bora201415.

During T. Aman 2014, seedyield wasobtained50  Dissemination of hybrid rice technology

kg (1450kg/ha)from BRRILOA/BRRI10R,115kg  In the reportirng year, HRD supplied 1,238 kg of

(1500kg/ha) from BRRI11A/BRRI1ISRand22 kg  parenthd lines and F, seed to seven seed

(1200 kg/ha) from IR58025A/BRRI10R (Table 8). companis along with BADC, farmers BRRI
In Boro 201415, seed yield was obtained 100staffs and different projecs (Table 11). A totd of

kg (2.5 t/ha), 12kg (2.65 t/ha) and 450 kg (1.7 30,19 kg F, seel was producel during Boro

t/ha) respectivey from BRRIL0OA/BRRI1OR, 201415 with the technic# assistane from BRRI

BRRI11A/BRRI1RR and IR58025A/BRRI10OR unde four seel companis and regiond statiors of

respectively (Table 9). BRRI (Table 12).
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Table 6. CMS multiplication of BRRI10A, BRRI11A and IR58025Alines during T. Aman 2014.

Combination Plant ht (cm) 50% flowering (day) PER (%) OCR (%) Yield (kg/plot) Yield (t/ha)
‘Aline  Bline ‘Aline  Bline Aline Aline

BRRI10A/B 82 86 71 70 72 32 70 15

BRRI11A/B 80 83 73 71 75 34 75 1.6

IR58025A/B 86 90 77 77 69 29 18 1.1

D/S: B;=4 Jul 2014,A/B,=7 Jul 2014,B,=10 Jul 2014,D/T : A/B=27 Jul 2014;D/S : B;=6 Jul 2014,A/B,=9 Jul 2014,B,=12 Jul
2014, D/T: A/B=29 Jul 2014, D/S : B=3 Jul 2014A/B,=6 Jul 2014, B=9 Jul 2014, D/T: A/B=28 Jul 2014.

Table 7. CMS multiplication of BRRI hybrid dhan2, BRRI hybrid dhan3 and BRRI hybrid dhan4 during Boro 201415.

Combination Plant ht (cm) 50% flowering (day) PER (%) OCR (%) F, seed

‘Aline  Bline  Aline  Bline A line Aline Yield (kg/plot) Yield (kg/ha)
BRRIL0A/B 82 83 121 122 86 45 110 2200
BRRI11A/B 84 85 124 125 85 47 130 2350
IR58025A/B 86 88 121 120 81 40 90 1720

Location Gazipu. D/S: B=29Nov 2014 A/B,=2 Dec 204, B=5Dec 2014, DT: A/B=31 Dec 2014, D/S: B=1 Dec 2014A/B =4
Dec 2014, B=7 Dec 204; DT: A/B=4 Jan 2015; D/S: B3 Dec 214,A/B,=6 Dec 2014, B=9 Dec 2014; DI A/B=5 Jan 2015.
PER=Panicle exertion rate, OCR= Out crossing rate.

Table 8. F seed poduction of BRRI hybrid dhan2, BRRI hybrid dhan3 and BRRI hybrid dhan4 in T. Aman 2014.

Combination Plant ht (cm) 50% flowering (day) PER (%) OCR (%) Yield (kg/plot) Yield (kg/ha)
Aline Rline Aline Rline Aline  Aline

BRRI hybrid dhan2 75 102 88 86 75 44 50 1450

(BRRIL0A/ BRRI10R)

BRRI hybrid dhan3 81 89 77 74 74 35 115 1500

(BRRI11A/ BRRI15R)

BRRI hybrid dhan4 76 109 129 132 76 39 22 1200

(IR58025A/ BRRI10R)

D/S: R=6 Ju 2013 A=9 Ju 2013 R,=12 Ju 2013 D/T : R/A=30 Ju 2013 D/S: R;=9 Ju 2013 A=13 Ju 2013 R,=17 Ju 2013,
D/T : R/IA= 3 Aug 2013;D/S: R;=6 Jul 2013, A=9July 2013,R,=12 Jul 2013,D/T : R/A=30 Jul 2013.PER=Paniclesxertionrate,
OCR= Out crossing rate.

Table 9. F seed poduction of BRRI hybrid dhan2, BRRI hybrid dhan3 and BRRI hybrid dhan4 during Boro 201415.

Combination Plant ht (cm) 50% flowering (day) PER (%) OCR (%) F, seed

Aline  Rline Aline Rline  Aline  Aline  Yield (kg/plot) Yield (kg/ha)
BRRI hybrid dhan2 81 88 119 121 85 48 100 2500
BRRI hybrid dhan3 83 90 121 122 87 49 120 2650
BRRI hybrid dhan4 85 89 120 121 87 41 450 1700

Location- BRRI, Gazipu. D/S: R;=27 Nov 2014,A=30 Nov 2014,R,=3 Dec 2014, D/T: A/R=30 Dec 2014, D/S: R,=3 Dec 2014,
A=7 Dec2014,R,=11 Dec2014;D/T: AIR=6-Jan2015;D/S: R,=1 Dec2014,A=4 Dec2014,R,=7 Dec2014;D/T: A/R=3 Jan2015.
PER=Panicle exertion rate, OCR=0ut crossing rate.

Table 10. Seed amount got&ém promising hybrid rice combinations in Bao 201415.

Designatbn Plant ht (cm) 50% flowering (day) PER (%) OCR (%) Plotarea Yield Seed yield
Aline Rline Aline R line (m?) (kg/plot) (t/ha)
IR79156A/BasmatiR  95.5 101.3 128 128 733 45.2 500 130 kg 2.6
IR79156A/ BRRI20OR 96.4 102.0 127 129 74.2 47.2 500 130 kg 2.6
IR79156A/PL-1R 98.4 106.5 126 129 68.0 46.0 200 30 kg 15

D/S:R,=7 Dec2014,R,=10 Dec2014,R,=13 Dec2014,D/T : R/A=17 Jan2015/20Jan2015;D/S: R,=7 Dec2014,A=10 Dec2014,
R,=13Dec 2014, DI: A/R=20 Jan 2015; D/S: R7 Dec 2014A=10 Dec 2014, R=13Dec 2014; DI A/R=20 Jan 2015.
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Table 11. Amount of parental line and hybrid seeds supplied to diffeent organizations.

Recipient No. F, (kg) Aline (kg) B line (kg) R line (kg)
BADC 1 0 20 - 8
Seed Companies 7 70 300 - 100
Farmers 36 250 30 - 10
BRRI Scientists + sfés 10 100 - - -
IAPP+ PGB+ CSISA 3 350 - - -
Total 57 770 350 0 118

Grand total

1238

Table 12. Seed duction activities of BRRI developed hybrids during Bao of 201415 both at private and public sectors.

Company Variety Location Area (Acre) Seed produced (k¢
Nayan seed, Shibganj, Bogra BHD2 Shibganj, Bogra 11.0 13000
Nayan seed, Shibganj, Bogra BHD3 Shibgarj, Bogra 10.7 11000
M/S A Hoque, Gaibandha BHD2 Gaibandha 1.25 1400
Hanif Seed Company ®jong, Rangpur BHD3 Pirgan;j 0.33 300
Hi- TechAgro (HITCO), Thakugaon BHD3 Thankugaon 0.66 500
Matiur Rahman Sadek (farmer) BHD3 Habiganj 0.66 800
SohelAhmed BHD3 Nilphamari 1.0 700
Barisal (Farmes field) IAPP BHD3 Gajalia, Barisal 0.66 650
Rangpur R/S GOB BHD3 Rangpur RS 0.40 120
Bhanga R/S GOB BHD3 Near by Bhanga RS 0.40 150
Barisal (Farme3 field) GOB BHD3 Gajalia, Barisal 0.33 350
BRRI HQ PGB project BHD3 BRRI HQ 0.25 250
BRRI HQ PGB project BHD2 BRRI HQ 0.38 260
BRRI HQ, GOB BHD2 BRRI HQ 0.25 100
BRRI HQ, GOB BHD3 BRRI HQ 0.25 120
BRRI HQ, GOB BHD4 BRRI HQ 0.75 450
Total 29.27 3015
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SUMMARY

Yield performancewas found significantly higher
of BRRI dhan48at Bargunasadarin Aus seasoras

spacing two seedling pe hill and weed
management by either pre emence herbicide or
pog emegene herbicice along with one hand
weedng producel highe vyield unde drought

well as BRRI dhan52 and BRRI dhan62 at Uzirpuiprone area durin@. Aman season.

and BRRI dhan49at Kolaparain T. Aman season
with BRRI recommended practices.
Among eight promising lines, BR7696-2-2-1-1
gave comparable grain yield withRBRI dhan49
and it matured -6 days earlier if. Aman season.
Among six promisirg lines in Boro season,
BR783311-1-1-3-4 and BR736910-5-2-3
producel significanty highe grain yield
irrespective of planting date and matured #ays
earli¢ than BRRI dhan8 and BRRI dhan63
respectivey.

The estimated optimum doses of nitrogen foiby herbicideand BRRI weeder

Nitrogen application (168 kg hal) in four
splits gawe the highe¢ grain yield (7.61 t hal)
followed by USG applicationplot (7.16t hal) in
mechanical transplantedrmdition in Boro season.
BRRI dhan6Q BRRI dhan® and BRRI dhan58
gaw 21, 16 and 10 percen highe grain yield
respectively wi t h USG
practice in Gopalganj district.

Yield improvemen of BRRI varieties were on
average 23% due to herbicide and BRRI weeder
used and 59% and 50% weeding cost were reduced
useaver hand

BRRI dhan49, BRRI dhan56, BRRI dhan57 andveeding.

BRRI dhan62 were 79, 66, 66 and 65 kg Nlha

respectivey. The optimum nitrogen doses for

BRRI dhan58, BRRI dhan59, BRRI dhan60 and®LANTING PRACTICES

BRRI dhan61were138,142,148and142kg N ha
1respectivey.

BRRI dhanY produce significantly higher
yield (4.16 t/ha than both NERICA-1 and
NERICA-10 with 150 kg hd urea.

NPK briquete producel 22-34% and 23%
highe grain yield ove farmers practice during

Aus and Boro season respectively in three and fouice varieties for

locatiors of Barisd region Howeve, USG
application gave 18-32% higher grain yield in T.
Aman seaso ove farmers practie in four
locations of Barisal region.

Along with a hard weedirg both post

Comparative yield performance of rice by
applying BRRI recommended practices during
Aus and T. Aman seasons in Barisategion
Field trials were conductedat Bargunain Aus 2014
and at Uzirpur of Barisd and Kolapara  of
Patuakhalin T. Aman 2014to find out the suitable
thee locations BRRI
recommende fertilizer doses of TSP, MOP,
gypsumand ZnSQ, were appliedduring final land
preparationexcepturea,which wastop dressedas
equal splits.

During Aus seasa at Barguna BRRI dhan48

emeagence herbicides Pretilachlor+ Pyrazosulfurarproduce the highes yield, which is statistically

ethyl @ 750 g/ha controlle@yperus difformisand
Bispyribac sodium @ 150 g hal controlled
Cyperws difformis and Scripuis maritimus more
than 80% in direct seedédis rice.

In Rangpu region both BRRI dhani and

identicd to BRRI dhan27 BINA dhan¥ and
BRRI dhan55 The lowed grain yield was found in
locd variety (Gotairri). The highes yield by BRRI
dhan4 might be becaus of the highe$ numbe of
grain panicle! and the loweg percentag of

BRRI dhan52 produced additional grain yield bysterility (Table 1). During T. Aman seasa in
transplanting of 4&layold seedling with 20 x 20 Uzirpur, BRRI dhanZ producel the highes grain
cm spacing and four seedlings per hill on 3rd weekield. Grain yield of BRRI dhan® and local

of July and applying 30 kg hal additionalN after
15 days of de submge.
In Rangpu region, BRRI dhan56 BRRI

variety Kaoathot was similar but growth duration
of locd variety was one mont longe than BRRI
dhan62 In Kolapara BRRI dhan® gaw the

dhan57 and BRRI dhan62 planted on 4th week diighes$ grain yield amorg the testal varieties

July by 25-dayold seedlig with 20 x 15 cm

52 BRRIAnnual Report 20145

(Table 2).



Table 1.Yield performance of modern rice varieties in Barguna Sada Baguna,Aus 2014.

Treatment Plant ht at harvest (cm)  Panicle/m Grain/panicle Sterility (%) Grain yield (t/ha)
BRRI dhan27 13067 358 88 15.33 3.65
BRRI dhan48 99.00 375 109 14.33 4.06
BRRI dhan55 96.67 358 83 15.20 3.06
BINA dhan14 95.67 333 77 15.40 3.48
Local variety (Gotairri) 112.67 359 62 18.10 2.77
CV (%) 0.40 1.80 6.90 6.30 0.80
LSD (.05 0.87 12.15 10.90 1.81 0.53

Table 2 Yield performance of modern rice varieties inT. Aman season at Barisafegion.

Uzirpur, Barisal Kolapara, Patuakhali
Treatment Growth duration Grain yield (t ha) Treatment Growth duration  Grain yield (t hal)
BRRI dhan41 149 4.40 BRRI dhan44 142 5.07
BRRI dhan52 147 5.09 BRRI dhan49 136 5.70
BRRI dhan62 103 3.28 BRRI dhan52 142 5.04
Local variety(Kaoathoti) 147 3.31 Local variety Tepu) 132 4.10
CV% 0.60 5.00 CV (%) 0.70 3.50
LSD (0.05) 1.72 0.41 LSD (.05 1.91 0.36

Effect of planting time on growth and yield of viz BR778110-2-3-2, BR736910-5-2-3, NERICA
advanced lines inT. Aman season Mutant, BR783311-1-1-3-4, BR783016-1-5-9-9,
Planting time is one of the key facs to release a BR736952-3-2-1- 1 including chek BRRI
variety and consideringthis, a trial wasconducted dhan28 BRRI dhan45 BRRI dhan50Q BRRI
at the BRRI, Gazipurin Aman 2014 to selectthe  dhan63and BRRI dhan64were plantedfrom 15
best promising lines. Eight promising lines vizJanuary to 15 March with 15 days interval. Forty
BR7697%154-4-2-1, BR7697154-4-2-1, BR7697 dayold seedling were transplantd with
154-4-2-2, BR769%16-2-2-1-1, BR736952-3-2- application of N-P-K-S as ureg TSP, MOP and
1-1, BR746812-1-1-1-1, BR747216-2-1-2-1, gypsumat 120-35-60-10 kg hal. The grain yield
BR76387-2-5-2 were evaluatel with check and field duration were gradualy decrease in
varieties BRRI dhan32, BRRI dhan37 and BRRIdelayedplantingcircumstancesBR783311-1-1-3-
dhan49.Entrieswere plantedfrom 14 Julyto 12 4 produca significantly highe grain yield
Septemberwith 15 days intervals. Thirtyday-old irrespectie of planting date and matureg43days
seedling was transplantedth 20 x 20 cm spacing. earlier than BRRI dhan28. BR7349-5-2-3 also
The treatmens were distributad in a split-plot  producel highe grain yield compare to BRRI
design, placing planting date in the main plots andhan63 and matured2days earlierTable 4).
entries in the suplots. Grain yield and growth
duration gradually decreased with the advancement
of planting dates irrespectiva entry. None of the FERTILIZER MANAGEMENT
promising line produced higher grain yield over the
che& varieties irrespectie of planting date. Determination of nitrogen requiremernt for
Howeve, only BR769716-2-2-1-1 showed newlyreleased Boo andT. Aman varieties
comparable grain yield with BRRI dhan49 and itNitrogenfertilizer is one of the major concernsfor
matured 26 days earlierTable 3). having potential grain yield and economicbenefit
by reducingthe useof urea. It increasesitrogen
Effect of planting time on gowth and yield of use efficiency (NUE) and also improves soil
advanced lines in Boo season environment Therefore two field experiments
Trials were conducted at the BRRI farm, Gazipumwere conducted at BRRI, Gazipu to determine
during Boro 201415 to find out the optimum  nitrogenrequiremenfor newly developedvarieties
plantingtime of potentialpromisinglines. Sixlines  in T. Aman (2013 and 2014) and Boro (201314,
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Table 3. Effect of planting time on yield and growth duration (in the parenthesis)of advancedlines/varietiesin Aman, 201415,
BRRI, Gazipur.

Advanced line/variety Transplanting date

14 Jul 29 Jul 13Aug 28Aug 12 Sep
BR769715-4-4-2-1 4.77(135) 3.97(131) 3.77 (127) 3.53(123) 1.2(118)
BR769715-4-4-2-2 4.30(137) 3.80(133) 3.30(128) 3.20(124) *NF
BR769716-2-2-1-1 5.20(134) 4.07(130) 3.50(126) 3.30(122) 1.30(18)
BR736952-3-2-1-1 3.90(136) 3.83(133) 3.57(128) 3.23(125) *NF
BRRI dhan 37(ck) 3.73(138) 3.07(135) 2.93(130) 2.73(126) *NF
BR746812-1-1-1-1 4.57(132) 4.30(128) 4.03(124) 3.60(120) 0.58(116)
BR747216-2-1-2-1 4.43(135) 3.93(131) 3.87(127) 3.67(123) *NF
BR76387-2-5-2 4.77(133) 4.0(129) 3.37(125) 3.10(120) *NF
BRRI dhan 32(ck) 4.87(129) 4.47(125) 4.20(121) 3.15(118) *NF
BRRI dhan 49(ck) 557(136) 5.50(132) 5.20(129) 4.0(125) 1.25(121)

Table 4. Effect of planting time on yield and growth duration (in the parenthesis)of advancedlines/varietiesin Boro 201415,
BRRI, Gazipur.

Advanced line/variety Transplanting date

15 Jan 30 Jan 14 Feb 1 Mar 15 Mar
BR778110-2-3-2 5.43(145) 5.40(142) 5.07(138) 4.17(134) 2.07(130)
BR736910-5-2-3 6.90(148) 6.67(144) 6.23(141) 4.13(137) *NF
NERICA Mutant 6.0(145) 5.40(141) 5.23(137) 4.0(135) 1.8(132)
BR783311-1-1-3-4 7.23(140) 6.65(137) 5.96(134) 4.23(131) 3.73(127)
BR783016-1-5-9-9 6.83(152) 6.40(148) 5.70(144) 3.33(141) 2.80(137)
BR736952-3-2-1-1 6.5(156) 5.90(152) 5.37(146) *NF “NF
BRRI dhan28 (ck) 7.06(143) 6.50(140) 5.83(137) 4.13(134) 3.67(129)
BRRI dhan45 (ck) 5.97(142) 5.67(139) 5.13136) 3.70(132) 2.63(128)
BRRI dhan50 (ck) 6.07(156) 5.73(153) 5.40(150) 4.20(146) 2.67(142)
BRRI dhan63 (ck) 7.02(150) 6.77(147) 5.93(145) 4.07(141) 3.37(137)
BRRI dhan64 (ck) 6.63(155) 6.27(151) 6.0(147) 3.57(143) 2.67(141)

201415) season BRRI dhan49 BRRI dhan56, Egn gives the nitrogen dose for the maximum
BRRI dhan57and BRRI dhan62weretestedin T.  yield. The estimatednitrogen dose for maximum
Aman and four varieties BRRI dhan58 BRRI yield N= -b/2c. The grain yield of T. Aman
dhan59 BRRI dhan® and BRRI dhan@ were varieties showed at fferent levels of N and USG
testal unde Boro seasonIn T. Aman, N were applicatim was estimaté throudh regression
applied @ 25, 50, 75 kg faas prilled urea, LCC equationfrom two yearspooleddata(Fig. 1A). The
based %2 kg N hal), USG (50 kg N hd) and relationship of grain yielcand applied nitrogen in
control (without N). In Boro, N weremanagedoy  different varieties were quadric The quadratic
80, 120,160,200 kg hat asprilled urea,USG (75 regressio equatim of BRRI dhan49 BRRI
kg N hal) and control. Thetreatmentswere laid  dhan56BRRI dhan57andBRRI dhan57were,y =
with split plot design, placing varieties in main plot-0.0003X + 0.046% + 2.8507 R2 = 0.992**, y =
and N managemenin the sub plot with three -0.0004X + 0.0515x+ 2.7003;R2 = 0.957**, y =
replications Two years pooled datn were 0.0003%¥ + 0.0438x+ 2.64; R2 = 0.982** andy =
considered to calculate the yield and optimum ND.0003X + 0.036% + 2.62Q R2 = 0.944*
rate. Theoptimum N dosesof eachvariety were respective). Nitrogen treatmem accountd for
determiné by regressia of grain yield with N about99, 95, 98 and 94% variation in grain yield
rates:Y = a + bN+ cN2. Where, Y is rice yield  of BRRI dhan49, BRRI dhan56, BRRI dhan57 and
(kg/ha) N is nitrogen dox (kg/ha) a means BRRI dhan® consequenyl The estimated
intercept(estimatedyield without N application),b  optimum dose of nitrogen for BRRI dhan49, BRRI
andc are codficients respectively(Salequeet al.,  dhan56,BRRI dhan57and BRRI dhan62were 78,
2004). DifferentiatingY with respectto N of the  73,64and61.5kg N hal respectivey.
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The variation of grain yield of Boro rice
varieties at differert levels of N with USG

than both of NERICA-1 and NERICA-10 with
150 kg ha' urea Although grains panicle! and

application was also estimated through regressiohO0Ggrain weight were na influencal by urea

equation using two years pooled data (Fig. 1B).

application in any testel entry, numbe of panicle

The relationship of grain yield and applied nitrogenproduction was significartly highe in BRRI

in different varieties was quadrithe quadratic
regressia equatim of BRRI dhan58 BRRI
dhan59BRRI dhan60andBRRI dhan6lwere,y =
-0.0002% + 0.0555x+ 3.20,R2 = 0.971**, y =
0.000% + 0.049% + 3.14, R2 = 0.953**, y =
-0.000% + 0.0521x+ 3.03,R2=0.977** andy =
0.0002%¥ + 0.052¥ + 3.0635 Rz = 0.967**
respectivey. Nitrogen treatmemn accountd for
about97, 95, 98 and 96% variation in grain yield

dhany with highe levd of urea application
(Table 5).

Validation of nutrient managementoptions for
increasirg yield at farmer's condition during
Aus, Aman and Ba o seasons in Barisalegion
The experimentwas conductedo findout the best
option of fertilizer requirementor growingrice in
Aus, AmanandBoro seasongit farmer'sfield. The

of BRRI dhan58, BRRI dhan59, BRRI dhan60 andreatmentswere; i) BRRI recommendedertilizer,

BRRI dhan61lrespective). The optimum nitrogen
dos for BRRI dhan58 BRRI dhan59 BRRI
dhan60and BRRI dhan61werel38, 124,130 and
125 kg N hé respective.

Response of Nerica rice to nitbgen fertilization

in Aman season

An experimen was conductel during T. Aman

2014 at BRRI, Gazipu with three rice varieties viz

NERICA-1, NERICA-10 and BRRI dhan¥ and
five urea dose viz 0, 50, 10Q 150 and 200 kg ha™.

TSP, MOP, gypsum and zinc was applied at 150

52.582.50 kg hal. The experimenthdesiqn was
RCBD and replicatel thricee BRRI dhan57
produce significantly highe vyield (4.16 t ha?)

Grain yield (t ha1)
5
y =-0.0003% + 0.0467x + 2.8507
R2=0.992**

4 BRRI dhan49
O BRRI dhan56
® BRRI dhan57
€ BRRI dhan62

y = 0.0004% + 0.0515x + 2.703
R2=0.957*

y =-0.0003% + 0.0438x + 2.6472

1 R2=0.982*

y =-0.0003% + 0.0369x + 2.6208
R2= 0.944*

A
T. Aman 201514

0

0 20 40 60 80
N rate (kg N hal)

if) USG application,iii) NPK briquetteapplication
andiv) Farmed practice. Theexperimentreawas
laid out in RCB design with three replicatiors.
BRRI recommendedertilizer doseof TSP, MOPR,
gypsumand ZnSQO, were appliedduring final land
preparationexcepturea. USG or NPK briquettes
were appliedafter 7 DAT andprilled ureawastop
dressedat threeequal splits. In Aus and T. Aman
2014 USG one piece (weight 1.8 g) and NPK
briquete one piee (weight 3.4 g) and in Boro
201415, USG one piece (weight 2.7 g) and NPK
briquete two pieces (weight 2.4 g each were
applied within four hills of rice plants as pe-
treatment.NPK briquettetreatmentproduced22-
34% highe grain yield during Aus seasa over

Grain yield (t hal)

8
y =-0.0002% + 0.0555x + 3.2006
R2=0.9713* ®
6
 BRRI dhans8
., ® BRRI dhan59
® BRRI dhan60
® BRRI dhan61
y =-0.0002% + 0.0495x + 3.1413
) R? = 0.9535%*
y = -0.0002% + 0.0521x + 3.0369 5
R2= 0.9776%
y =-0.0002% + 0.052x + 3.0635 Boro 201415
R2 = 0.9676
0
0 50 100 150 200

N rate (kg hal)

Fig. 1. Grain yield of modern T. Aman and Boro varieties as affected by N levels from prillednd&JSG.
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Table 5. Effect of ureafertilizer on the performance of rice were i) Postemeagene@ herbicice + 1 HW, ii)
it i Aamn PG BRI LOZ Postemegene herbicide- 2 HW, iii) Hand
Urea dose Panicle/md  Grains/ TGW  Grain yidd weeding at 15 and 30 DAS and compared with iv)

(kg/ha) Panicle __(q) (Uha) contrd (No weeding) The postemagence
Nerical i ;
0 121 s 26.90 117 herb|C|desPret|Ia(?hIcu + Pyrazc_)sulfuranethyl @
50 115 68 2793 132 750 g/hg and Bispyribec sodium @ 150 g/ha
100 146 65 25.47 2.13 appliedat 6 DAS in direct seedingmethod.The
150 135 73 28.90 2.67 treatmentsvere distributed following RCB design
200 132 s 28.63 2.66 with three replications BRRI recommended
Nerica10
0 131 o8 2413 137 Teruiizer Ao anu otng culura managemer
50 127 79 2513 167 practiceswverefollowed. Six differentweedspecies
100 143 77 22.83 2.35 were observedin unweeded(control) plot where
150 150 76 24.90 2.65 mogd dominatirg weed were gras and sedges
200 147 & 25.26 264 postemagence herbicide  Pretilachlor+
BRRI dhan57 Pyrazosulfura ethyl + 1HW controks Cyperus
0 176 129 18.73 2.1t difformis morethan 80% wher temeagen
50 167 133 1847 3.17 ormis morethan b whereaspostemegence
100 178 151 18.57 3.84 herbicice bispyribac sodiun + 1 HW control
150 202 144 17.83 4.16 Cyperusdifformis and Scripusmaritimus, 80.97%
200 203 141 18.33 4.06 0 i
CV(%) 2.52 17.68 6.42 217 and 81.23% rgspectlvg (Tgble 9). Sq post
LSD (0.05) 6.50 Ns Ns 0.093 emegen®@ herbicice application along with one

hand weeding effectively control weedsin direct
farmer's practicein three locations(Table 6). On  dry seeded condition and consequently gave higher
the other hand, USG treatment gave3P86 higher yield.

grain yield in T. Aman seasa ove farmer's

practice in four locationsTable 7). During Boro

season NPK briquete treatmen producel 23%  YIELD MAXIMIZ ATION

higher gram yield over farmer's practice in four

locations of Barisal regionTéble 8). Validation of nutrient and crop management
options
BRRI dhan51 and BRRI dhan52 Two
WEED MANAGEMENT experimens were conductel at three different

farmers fields separatgl at Pirgasa Rangpu,
Weed control methodson productivity of direct  Lalmonirhda sada and Sayedpu, Nilphamai to
dry seeded rice inAus season identify recommend appropriate nutrient
A studywasundertakerat the BRRI farm, Gazipur management and other crop management option for
to determine ffective weed contl methods in B. yield maximizatiom of submegene tolerant
Aus rice. BRRI dhan43were sown in line on 22  varieties BRRI dhan51 and BRRI dhan52.
April 2014 with 20 cm spacingrhe treatments The testel managemen options were:
T,=Managemen 1 + AEZ Fertiizer based
Table 6. Effect of nu_trient managgmentpptions_ on the yield recommendedlutrientmanagemenf 30 kg Nhal
of BRRI dhan48 during Aus 2014 in Barisalregion. additional  after 10 days desubmege,

Treatment Grain yield (t ha) T,=Managemeh 1 + AEZ Fertilizer based
Bakerganj _ Rajapur Amtoli  recommended nutrient management + 30 kg'Nh
BRRI recommended dose 4.53 475 466  additiond after 15-day desubmege,
USG treated plot 4.76 4.88 502 T.=Managemeh 2 + AEZ Fertilizer based
NPK briquette plot 4.95 5.01 5.53 ded trient t + 30 karNh
Farmer's practice 3.70 3.77 4.54 recqmmen ed nuirnent managemen q
CV (%) 3.50 1.00 0.90 additiond after 10 days desubmegence,
LSD (505) 0.31 0.91 081  T,=Managemeh 2 + AEZ Fertilizer based
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Table 7. Effect of nutrient management options on the yield of rice varieties durin§. Aman 2014 in Barisalregion.

Treatment Grain yield (t hat)

Babuganj Jhalokathi sadar Barguna sadar Amtoli

BRRI dhan5Z Moulata Sadamota BRRI dhan52

BRRI recom. dose 4.70 2.21 3.25 5.02
USG treated plot 4.94 2.50 3.42 5.42
Farmer's practice 3.73 1.86 291 4.56
CV (%) 3.30 3.20 2.80 1.80
LSD (505 0.33 0.16 0.23 0.21

Table 8. Effect of nutrient management options on the yield of revarieties in Bao 201415 in Barisal region.

Treatment Grain yield (t ha)

Location Banaripara Nolchiti Barguna Sadar Betagi
BRRI dhan29 BRRI dhan55 BRRI dhan55 BRRI dhan2¢

BRRI recom. dose 7.34 6.98 5.89 6.16

USG treated plot 7.05 7.08 6.14 6.21

NPK briquette 7.80 7.14 6.18 6.40

Farmer's practice 6.32 5.79 5.03 5.56

CV (%) 2.2 1.3 2.2 0.8

LSD (505 0.31 0.18 0.26 0.95

Table 9. Performane of the integrated weed combl option for increasing yield of rice inBoro at Barisalregion.

Treatment Grain yield (t/ha)

Location Banaripara Aguiljhara Betagi
BRRI dhan29 BRRI dhan28 BRRI dhan2¢

Pretilachlor+ Pyrazosulfuran ethyl +1HW 7.19 6.18 6.21

Post Bispyribac sodium +1HW 7.28 - -

Hand weeding 7.34 6.27 6.39

Farmeds practice 5.55 5.41 5.57

CV (%) 4.6 2.1 1.6

LSD (505 0.62 0.28 0.22

recommended nutrient management + 30 kgrNh experiment by BRRI dhan51 and BRRI dhan52 but
additiond after 15days desubmege and the lowest grain yield was obtained from treatment
T,=Farme managementWhere Managemen 1 T, at ead locations Basal on thes two
was 30dayold seedling with 20 x 25 cm spacing, experiment results from threefféirent locations it
two seedling pea hill and 1¢ wee of July may be concluded that for obtaining higher grain
transplanting and Management 2 wasdéyold yield from BRRI dhand and BRRI dhan® at
seedligp with 20 x 20 cm spacirg and four Rangpur region asubmegence ecosystem ifm.
seedling per hill and 3rd wee of July. The Aman season transplanting should be done on the
experimen was laid down in RCB design with  third week of July with 45-dayold seedlingand
three replicationsAll fertilizers were applied as four seedlings per hill, maintaining 20 x 20 cm
basd before transplantig exceg urea Other spacing Additiond 30 kg ha! N with
interculturd operatiors were done as and when recommended rate after 15 days of desubenee
necessat at the vegetative stage should be applied. (Note:
Grain yield of BRRI dhan51 and BRRhdn52 BRRI dhan® was totally damagd by 16 days
were significantly &ected by diferent treatments submegence at SayedpuNilphamari).
during T. Aman 2014 season(Figs. 2 and 3) at BRRI dhan56, BRRI dhan57 and BRRI
differert locations The highe$ grain yield was dhan62. Thesethree experimentswere conducted
observedat treatmentT, followed by T, both the  at three differert farmers field separatey at
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Grain yield (t ha'1)

6.00+
[ Nilphamari A Lalimonirhat  [] Rangpur

I 1 [

4.00+

3.00+4

2.00+

1.00+

0.00

T1=M1+ AEZF + 10 daysT,=M1 + AEZ F + 15 days T3=M2 + AEZ F + 10 days T,=M2 + AEZ F + 15 days Ts=Farmermanagement
Treatment

Fig. 2. Effect of differentnitrogenandcrop managemenoptionsfor yield maximizationof BRRI dhan51at threedifferentlocationsin

Rangpur region iff. Aman.

Grain yield (t ha'1)
7.00+
[ Lalmonirhat [ Rangpur
6.00+
5.004
4.00+
3.00+

2.00+

1.00+

0.00 L] L] L] L] L
T1=M1+ AEZ F + 10 days T>=M1 + AEZ F + 15 days T3=M2 + AEZ F + 10 days T4.=M2 + AEZ F + 15 days Ts=Farmermanagement

Treatment

Fig. 3. Effect of different nitrogen and crop managat options for yield maximization of BRRI dhan52 at three differentitmtsiin
Rangpur region in T. Aman.

Pirgasa Rangpu, Kaliganj Lalmonirha and herbicike + one hamd weeding T,=Crop
Sayedpu, Nilphamari to identify and recommend managemenl + postemegence herbicide + one
appropriate weed and crop management option férard weeding T,=Crop managemeni + pre
yield maximization of BRRI dhan56, BRRI dhan57 emegence herbicide + post emyence herbicide,
and BRRI dhan62under droughtcondition during  T,=Cropmanagemen? + pre emegenceherbicide
T. Aman season.The testedmanagemenbptions  + one hard weeding T.=Crop managemenr2 +
were T,=Crop managemenl + preemegence pog emegen@ herbicice + one hard weedng,
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T,=Cropmanagemen® + pre emegenceherbicide
+ pod emegene herbicike and T =Farme®
practice.Where Crop managemenl: 25-day old
seedlingwith 20 x 15 cm spacing,two seedlings
pe hill and 4th week of July transplantig and
Crop managemenr2: 35-day-old seedlingwith 20
x 20 cm spacing,two seedlingsper hill and 1st
week of AugusttransplantingThe experimentwas
laid down in RCB designwith threereplications.
All fertilizers were applied as basa before
transplanting except N.

Grain yield of BRRI dhan56 BRRI dhan57
and BRRI dhan® were significantly affected by
different treatmens at all locatiors (Figs 4-6) in
T. Aman 2013 The highed grain yield was
observel from treatmen T, T, and T, by all the
testel varieties which mean management
performel highe grain yield than managemeng
at all the locatiors by both the testal varieties.
Similarly, the testel weed contrd options have
no significant yield differene unde both the
managemensin all locations Baseal on the three
locations resuls it may be concludel that crop
management i.e. 25-day-old seedlirg with 20 x
15 cm spacing two seedling pe hill and 4th
week of July transplantig with any one of the
testal three wead managemein options ie pre
emegene herbicide + one hard weedirg or post

Grain yield (t ha1)
6 =

emegene herbicice + one hard weedirg or pre-
emegene herbicice + postemeagene herbicide
may be adoptel for highe vyield for BRRI
dhan56 BRRI dhan57 and BRRI dhan& under
drouglt prone ecosysten of Rangpu region in T.
Aman.

PROJECTACTIVITY

Livelihood improvemert through resouce
conservation of farmer by PGB IADP. Field
demonstratios were carried out with balanced
fertilizer applicatiom and weeal management
technologis to shav the effect of balanced
fertilization and cost féective weed management in
the farmers field of Pirojpu, Gopalgap and
Bagerhatdistrict during T. Aman 2014 and Boro
2015 under the project of IADP-PGB. During T.
Aman 2014 season, aimber of 17 demonstrations
were carried out regarding fertilizer management
(Table 10). BRRI recommendedate of urea, T®,
MoP, gypsum and zinc fertilizer were usa to
compae with farmer® practie (fertilizer
application). Different BRRI developedT. Aman
varieties were usal to populariz in different
locations. In every location, BRRI recommended
fertilizer managemen practie over yielded

[ Nilphamarj O Lalmonithat  [] Rangpur
) ‘|' ‘|' :[
44 I
3=
2 -
1=
O Ll L] L] Ll Ll Ll L
Ti=CM-1+Pre  T2=CM-1+Post T3=CM-1+Pre T4=CM-2+Pre Ts=CM-2+Post Te=CM-2+ Pre T,=Farmer's
EH + 1 HW EH + 1 HW EH + PostEH EH +1 HW EH + 1 HW EH + PostEH practice
Treatment

Fig. 4. Effect of different weed control optionsand crop managemenfor yield maximizationof BRRI dhan56at three different

locations in Rangpur region in T. Aman.
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Grain yield (t ha'1)
6™

[ Laimonirhat sadar [ Pirgasa  [] Sayedpur B Grain yield (t/ha)
5 -

A I [111

T1 T2 Ts Ts Ts Te Tz
Treatment
Fig. 6. Effect of different weed control optionsand crop managementor yield maximizationof BRRI dhan62at three different
locations in Rangpur region in T. Aman.

Grain yield (t ha'1)

5.00 = [ Nilphamari [ Lalmonirhat  [] Rangpur
450
0 711 11
350
3.00
250 =
2.00 =
1.50 =
1.00 =
0.50 =
0.00 T T T T T T J
T1=CM-1 + Pre T,=CM-1 + Pre T3=CM-1+Post T4,=CM-2+Pre Ts=CM-2+ Post Tg=CM-2+ Pre T,=Farmer's
EH+1HW EH + 1 HW EH + 1 HW EH + Post HW EH + 1 HW EH + Post EH practice
Treatment

Fig. 5. Effect of different weed control optionsand crop managemenfor yield maximizationof BRRI dhan57at three different
locations in Rangpur region in T. Aman.

compare to farmer$ practice On verage 15%  farmers practice. In every location, farmers used to
grain yield were increasd ove variey and practice hand weeding. Data shows thih{e 11)
locatiors with BRRI recommende fertilizer in all the locatiors herbicide+1W and BRRI
management. weeder+1HW producechoregrainyield compared
Eighteen wead managemendemonstrations to farme& practice For herbicice treatment,
were conducted at ffierent upazilas of Pirojpu  average yield improvement over fanmée practice
Gopalganjand Bagerhatdistricts during T. Aman  was 23% and for BRRI weeder+1HwWéatment
2014.In eachupazilathreetrials weresetup.Weed  average yield improvement over fanrée practice
mana@ment treatments were: Herbicide + \WH wsa21%. Table12 showsthatabout59% cod was
BRRI weeder+ 1HW, which were comparedwith reduceddue to herbicide use whereas,50% cost
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Table 10. Grain yield of modernT. Aman varieties in different upazilas of PRiojpur, Gopalganj and Bagerhat district
compared to farmers practice in T. Aman 2014.

Upazilla Village Variety BRRI RP FP % yield increast
Kashiani Majraghat BRRI dhan41 4.94 4.41 10.74
Gopalganj sadar  Kobra BRRI hybrid dhan4 4.83 4.5 6.89
Kobra BRRI dhan34 3.84 3.8 0.99
Gonapara BRRI dhan33 4.90 4.3 12.32
Manikda BRRI hybrid dhan4 5.38 5.1 5.22
Tungipara Kulsa BRRI hybrid dhan4 5.29 4.45 15.85
Nilpha BRRI dhan39 5.37 4.22 21.41
Mollarhat Voirabnagar BRRI hybrid dhan4 5.81 4.33 25.43
Garfa BRRI dhan62 4.63 3.44 25.66
Doibokandhi BRRI dhan49 5.28 4.56 13.62
Fakirhat Pagla BRRI dhan54 5.29 4.23 20.10
Betaga BRRI dhan62 4.74 4.00 15.69
Artaki BRRI dhan52 5.72 4.73 17.28
Mukshudpur Tangrakhala BRRI dhan39 5.12 4.24 17.20
Gopinathpur BRRI dhan54 5.49 4.83 12.03
Sarupkathi Krishnakathi BRRI dhan41 5.02 4.32 1391
Krishnakathi BRRI dhan41 4.88 4.2 13.94
Average yield improvement over FiPespective of varietiy 15

Table 11. Weed managemen technology validation in the farmer& field of Pirojpur, Gopalgaryj and Bagerha district
compaed t o fpmadticeed.&\dan 2014.

Location Variety Weed managemertteatment Yield (t/ha) % yield increase over F
Mollarhat, Bagerhat BRRI dhan49 Farmed practice (2HW) 4.32 -
Pyrazosulfuron ethyl+ 1THW 5.12 19
BRRI weeder+ 1HW 5.00 16
Nesarabad, Pirojpur BRRI dhan49 Farmed practice (2HW) 4.25 -
Pyrazosulfuron ethyl+ 1THW 5.32 25
BRRI weeder+ 1HW 5.12 20
Kashani, Gopalganj BRRI dhan33 Farmed practice (2HW) 4.49 -
Pretilachlor+ 1HW 5.44 21
BRRI weeder+ 1HW 5.10 14
Goplaganj sadaGopalganj BRRI dhan52 Farmed practice 4.20 -
Pyrazosulfuron ethyl+ 1THW 5.30 26
BRRI weeder+ 1HW 4.95 17
Tungipara, Gopalganj BRRI dhan52 Farmed practice 4.30 -
Pyrazosulfuron ethyl+ 1THW 5.25 22
BRRI weeder+ 1HW 511 19
Fakirhat, Bagerhat BRRI dhan49 Farmed practice 4.40 -
Pretilachlor+ 1HW 5.28 21
BRRI weeder+ 1HW 4.90 16
Average yield increase in herbicide treated plot over FP 23
Average yield increase in BRRI weeder+1Hi\&ated plot over FP 21

Table 12.Weed management costeduction by using BRRI developed technolog

Weed management Yield (t/ha) % yield increase Cost of weeding/ha % cost reduction over F
FP 4.49 13,500 -

Herbicide+ HW 5.44 21 5500 59

BRRI weeder + 1HW 5.10 14 6750 50

was reducedwhen used BRRI weeder+1HWfor ~ modern Boro rice in flierent upazilas of Pirojpu

weed management of rice. Gopalgan and Bagerha district. BRRI dhan28,
In Boro 201415, atotal of 45 field trialswere ~ BRRI dhan29, BRRI dhan50, BRRI dhan58, BRRI

conductel regardirg fertilizer managemenof  dhan6Q BRRI dhan6]l BRRI hybrid dhar? and
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BRRI hybrid dhan3 were demonstrated with BRRIby machire with 24-dayold seedling on 12

recommende balance fertilizer comparé with
f a r npeactise@Resultsshowthatin all locations,
all the varieties gawe 2-10% highe yield with
BRRI recommendedalancedfertilizer compared
tof ar mer s 60ver Iocatiorts BRREedhan58
grain yield comparel to
BRRI dhan®3 and BRRI dhan29 BRRI dhan58

producel the highes

Januay 2015 using a walking type six rows
transplante  Nitrogen application (168 kg/ha) in
four splits gave the highest grain yield (7.61 t/ha)
followed by USG application plot (7.16 t/ha) in
mechanical transplanted conditiorable 13).

Field validation of USG and BRRI
recommendedfertilizer management practice at

may be repleed with BRRI dhan29 in that area Gopalganj region (PGB IADP). The experiment

(Fig. 7).

Fertilizer management options of Boro rice
established by rice transplante. The experiment
was conductedunder AFACI projectto find out a
suitabke fertilizer managemenschedué for rice
that was transplantedby rice transplantelin Boro
farm, Gazipu. The urea
application treatmentswere T=N 140 kg/ha at 3
split, T,=N 168kg/haat 3 split, T,=N 140kg/haat
4 split, T,=N 168 kg/ha at 4 split, T, USG (N75
kg/hg and T, Contrd (No nitrogen). BRRI
recommendedasal fertilizer of B, K, S and Zn
were appliedon the basisof Agro ecologicalzone

201415 at BRR

was conducte at 22 and 20 farmer® field
respectivegy in T. Aman and Boro seasa at
Gopalgan areas unde PGB IADP projed to
validate and dissemina¢ a suitabk fertilizer
managemenfor rice. BRRI recanmende basal
fertilizer of P, K, S and Zn were applied on the
basisof Agro ecologicalZonein the plotsandurea
were applied as USG and BRRI management. In
USG applied plot of BRRI dhan®B and BRRI
dhan® an additiona 40 kg/ha N was applied
beforepanide initiation stagein someplots where
N deficiency symptoms were found. BRRI dhan29,
BRRI dhan58 and BRRI dhan60 were planted in

in the plots and urea were applied according tdifferert upazib of Gopalganj BRRI dhan60,
treatment. In USG applied plot additional 40 kg/haBRRI dhan29 and BRRI dhan58 gave higher grain
N was applied before panicle initiatiorage when vyield in USG applied plots and the increasing

N deficiency symptomswere shown on leaf. The

trends gawe 21, 16 and 10 percen highe grain

experiment was conducted in a RCB design anglields irrespective of location with almost same
replicatedthrice. BRRI dhan29were transplanted growth duration between the treatmeriialie 14).

Table 13. Grain yield and yield components of Nibgen management options in rice transplanteplot.

Treatment

Panicle no./rA

Grains /panicle

1000 grains weight (g)  Duration (day)  Grain yield (t/ha)

N 140 kg/ha @ 3 splits
N 168 kg/ha @ 3 splits
N 140 kg/ha @ 4 splits
N 168 kgha @ 4 splits
USsG

No urea

CV%

LSDy .05

302
304
307
317
314
274
5.2
27.83

104
111
109
114
109
100
9.2
17.43

22.56 154 6.50
22.59 153 6.63
22.65 153 6.87
22.94 155 7.61
22.61 154 7.16
22.34 151 5.71
15 0.4 6.3
0.60 1.14 0.75

Table 14.Yield increased due to USG application over a r meracticé in different upazilas of Gopalganj district.

Variety Location

Fertilizer management Grain yield (t/ha) Duration (day) Yield increase (%

BRRI dhan60  Kashiani, Tungipara

No. of farmer 8

BRRI dhan58  Tungipara, Kotalipara

No. of farmer 6

BRRI dhan29  Gopalganj sadaMuksudpur

No. of farmer 6

USG 7.89 154.29 21%
Far mmgacted 6.52 154.00 -
USG 8.69 161.00 10%
BRRI 8.42 160.00 7%
F ar mgacted 7.98 158.00 -
USsG 8.97 163.00 16%
BRRI 8.29 165.00 8%
F ar mgacted 7.71 162.00 -
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Grain yield (t ha™) % yield increase ove FP Grain yield (tha™) % yield increase ove FP
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Fig. 7. Grainyield of moderrBoro varietiesn differentupazilaf Pirojpur,GopalganpndBagerhatlistrict comparedo farmerspracticein Boro2015.
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SUMMARY Application of N as prilled urea (PU) and USG
by applicators gave similar grain yiehnd N use

In T. Aman season, premium quality rice (PQR)efficiency.

genotypes needed maintenance dose of NPK while In both Rangpur and Barisal regions, BRRI

rainfed lowlandrice (RLR) genotype BR746812-  recommended fertilizer dose and rice straw applied

1-1-1-1 require only 111 kg N hal N and with IPNS base chemica fertilizer maximized

BR76387-2-5-2 required no K fertilizer. In Boro rice yield. Application of rice strav with IPNS

season, PQR genotypes required much lower P abdsed chemical fertilizer can substidtll dose of

K than applied nutrients BR736952-3-2-1-1 K fertilizer in submergence and cold areas. Rice

required 190 kg N ha® but BR778%110-2-3-2  straw applied with IPNS based chemical fertilizer

neededl45 kg N hal. NericaMutantneededl43, (excep N) is agoad practie to maximize rice

40 and 32 kg hal of N, P and K respectively. vyield in tidal flood ecosystem (Barisal, Jhalkathi,

Micronutriert genotyp BR783311-1-1-3-4  Barguna and Patuakhali).

requiredmoreN (176 kg ha?) than BR7830616-1- The amounbf floodwater NH*-N was higher
5-9-9 (155 kg had). But both the mateais required in broadcast PU, while it was negligible in deep
higher P and lower K than applied rate. placementof either ureaor NPK briquettes.Deep

A combination of 50 kg K and 50 kg N+éor placemen of urea gawe significanty higher
T. Aman rice (BRRI dhan49)and 150 kg K ha!  biomass yield as well as total N uptake in both
and 100 kg N ha! for Boro rice (BRRI dhan29) AWD and CSW conditions. Nitrousxime and NO
cultivation seems to be suitable for desired graifluxes were highe in UDP comparé to PU

yield of rice. treatment under AWD condition.

In AWD condition, Boro rice yield could be Significart variatiors existed in microbial
increasd with the additiond (50% more than population at different soil depths. A decreasing
recommended dose) N and K application. trend of population was found with increasing soil

In Grey Terrace soils (AEZ 28), BRRI dhan58depth. Application of organ matter increased total
and BRRI dhan69 were able to produce 5508t nitrogen fixing and phosphat solubilizing
hal grain yield with 10% and 20% les of populations Missing of N and K significantly
recommended fertilizer dose. reduced microbial populations. Significantly high

Longterm omission of N, P, K an S adverselyamount of phosphatase phytase and urease enzyme
affectedrice yield though S and Zn omissionhad activities were found in organic matter amed
no negative effed on rice production in Grey treatments.

Terrae soil of BRRI farm, Gazipur Longterm The effect of NPC fertilizer on Boro rice yield
application IPNS based chemicaltiizer showed was promising. It helped in obtaining comparable
increasig trend of rice yield, while inorganic grain yield with DAP and saved about 30% N.
fertilizer alone showed yield plateau.

Intensive rice cropping without fertilizer
reduced grain yield of Boro rice to 0.50 thahe SOIL FERTILITY AND PLANT NUTRITION
trend in grain yield with NPKS fertilization over 33
years showel a positive incremert compare to  Site specific nutrient management for advanced
bae yea (1981) Soil productiviy can be lines
recuperatd to its origind stat by addition of In site specific nutriet managemen (SSNM)
completefertilizer dose. The STB fertilizer dose technique, N, P and K fertilizer recommendations
and INM could be good options for higher grainare calculated based on i) nutrient requirement for
yield of rice in double or triple rice cropping selected grain yield goal, ii) indigenous nutrient
pattern. suppl capaciy and iii) recovey of applied

Vermicompostat 0.5 Mg hat with full doses nutriens by the plants. However nutrient
of chemical fertilizers could be used for sustainingequirements vary depending on genotypes, season
rice productivity and paddy soil health. and growing conditions So, it is necessar to
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determire the requiremen of thes primary In Boro 201415, the PQR lines out yielded
nutrients before releasing a new variety. BRRI dhan® with complee NPK fertilization.

Field trials were conductel at BRRI farm, BR736910-5-2-3 produced the highest grain yield
Gazipur during T. Aman 2014 and Boro 2018 (5.79t ha?') followed by BR736952-3-2-1-1 (5.59
seasons In T. Aman, four PQR genotypes t hal). All the testel POR genotyps were
(BR769715-4-4-2-1, BR769715-4-4-2-2, responsive to N omission. The mégde of yield
BR769716-2-2-1-1 and BR736%2-3-2-1-1) were reduction due to nutrient omission was higher with
evaluatel with BRRI dhan37 three RLR N (2.413.16 t hal) followed by P (0.3@.61 t hal)
genotypegBR7468-12-1-1-1-1, BR747216-2-1-2- and K (0.310.71 t had). Nutrients requirement of
1 and BR76387-2-5-2) were evaluatel against the tested genotypes are given in Table 2.

BRRI dhan32 and BRRI dhan49. In Boro season, Nerica Mutant gave similar yield with BRRI
threePQRgenotypegBR778%110-2-3-2, BR7369  dhan28 but required four days more to mature than
10-5-2-3 and BR736%2-3-2-1-1) were compared the chedk variety Grain yield decreased
with BRRI dhan® and BRRI dhan63 two significanty in all the testel genotyps with
micronutrient genotypes (BR783Bl-1-1-3-4 and omissiom of N and P nutrients Nutrients
BR783016-1-5-9-9) were compare with BRRI  requirement are given in Table 3.

dhan® and BRRI dhan64 Nerica Mutant was Micronutrient enriched genotypes gave dani
compared with BRRI dhan28 and BRRI dhan45yield with ched varieties unde complete
Fourfertilizer treatmentsiz T,=NPK (AEZ-basis), fertilization. Grain yield decreasé significantly
T,=N omission(-N), T,=P omission(-P)andT,=K  with omissim of N and P fertilizer nutrients.
omission(-K) wereimposedin themainplotsand  Potassim omissio slightly decrease the grain
rice genotyps in the subplos with three vyield of all genotyps exceg BRRI dhan28.
replications. Sulphur was applied as blanket doséNutrients requirementfor satisfactorygrain yield
NPKS @ 160-25-65-10 kg ha? in Boro and 120-  are given in Table 4.

15-60-8 kg hatin T. Aman were used.

In T. Aman 2014 all PQR genotyps and Nitrogen and potassium rates for modern rice
checkvariety producedabout2 t hal grainyields The objectivesof presentstudy were to find out
with addel NPK fertilizers However PQR suitableratio of N andK for MV rice cultivation
genotypes were 10 days earlier than BRRI dhan3and to study N and K dynamic in soil plant
Omission of N, P and K from complete treatmentsystens.

had no effect on grain yield of tested gempety The experimens were conductel at BRRI
indicating that a maintenance dose of fertilizer idarm, Gazipur (AEZ 28) during 2015 seasons.
enough for these entries. Potassium was used at 0, 50, 100, 150 and 200 kg

All RLR genotypes out yielded BRRI dha32 hal) in the main plot and N at 0, 50, 75 and 100 kg
with complee NPK fertilizer application. halin T. Amanand0, 100,120and140kg halin
However BR76387-2-5-2 genotye produced Boro season irthe subplots and compared with
significantly highe grain yield (7.04 t/had than BRRI dhan49in T. Aman and BRRI dhan29in
BRRI dhan49 (6.66 t/ha). Grain yield decreasedoro season Phosphora and S was applied as
significantlydueto N omission.BR746812-1-1-1-  blanket dose.

1 was not responsie to P and K omission. Grain and straw yields. In T. Aman 2014,
BR747216-2-1-2-1 and BR763&-2-5-2 were also effect of K, N andtheir interactionon grain yield
responsie to P omission while all the rice of BRRI dhan29wassignificant(Table5). At K,
genotyps excep BRRI dhan4® were not N ratessignificantly increasedgrain yield. At N,
responsive to K omission. The magnitude of yieldK rate was also responsik¢ for increasd grain
reduction due to nutrient omission was higher in Nyield. The highes$ grain yield of BRRI dhan49
(0.2-2.25 t/ha) than P (0.79) and K (01.22 t/ha). (5.64t hal) wasrecordedvhen 150kg K ha' and
The amourn of fertilizers requiremen of tested 75 kg N ha! were usal but it was statistically
genotypes are given in Table 1. identical with 50 kg K and50 kg N combination.
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Table 1. Requirement of N, P and K fertilizers for satisfactory grain yield of RLR genotypes, T. Aman 2014, BRRI, Gazipur.

Genotype Nutrient requirement @ hat) Grain yield (t hat)
N P K

BR746812-1-1-1-1 111 - - 5.68

BR747216-2-1-2-1 123 22 34 6.61

BR76387-2-5-2 135 27 - 7.04

BRRI dhan32 12 6 - 5.01

BRRI dhan49 77 22 49 6.66

Applied nutrient 120 15 60

Table 2. Requirement of N, P and K fetilizer for satisfactory grain yield of PQR genotypes, Boro 20145, BRRI, Gazipur.

Genotype Nutrient requirement (kg ha Grain yield (t ha)
N P K

BR778110-2-3-2 145 9 28 5.37

BR736910-5-2-3 160 7 14 5.79

BR736952-3-2-1-1 190 9 27 5.59

BRRI dhan50 148 5 12 5.00

BRRI dhan63 169 5 22 5.40

Applied nutrient 160 25 65

Table 3. Requirement of N, P and K fertilizer for satisfactory grain yield of short duration ALART materials, Boro 201415,
BRRI farm, Gazipur.

Genotype Nutrient requirementkg hat) Grain yield (t hal)
N P K

Nerica mutant 143 40 32 4.56

BRRI dhan28 164 35 31 4.37

BRRI dhan45 140 46 28 4.42

Applied nutrient 160 25 65

Table 4. Requirement of N, P and K fertilizer for micronutrient genotypes, Boro 20145, BRRI, Gazipur.

Genotype Nutrient requirement (kg ha Grain yield (t ha)
N P K

BR783311-1-1-3-4 176 54 24 5.06

BR783016-1-5-9-9 155 50 13 4.92

BRRI dhan28 187 52 51 5.08

BRRI dhan64 180 50 30 4.94

Applied nutrient 160 25 65

Table 5. Effect ofN and K rates on grain and straw yields of BRRI dhan49, T. Aman 2014, BRRI, Gazipur.

K dose (kg ha) N dose (kg hd)
0 50 75 100

Grain Straw Grain Straw Grain Straw Grain Straw
0 3.39 491 3.65 5.60 3.70 5.78 4.39 5.66
50 4,72 5.32 5.25 5.74 4.94 5.56 4.94 6.39
100 4.62 4,92 5.34 6.01 4.94 6.79 4.96 6.74
150 4.85 5.04 5.24 6.62 5.64 6.19 5.58 7.49
200 4.82 5.52 5.33 6.47 5.22 6.25 4.94 7.05
N mean 4.48 491 4.96 5.60 4.89 5.78 4.96 5.66
LSDy g5 for grain yield, K=0.38, N=0.20, KxN=0.46

for straw yield, K=0.58, N=0.46, KxN=NS
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Sg this combinatim may be suitabe for BRRI  Treatment combinations were; ¥ control (native
dhan49 rice cultivation to get optimum yield. Strawnutrients),T, = standarddoseof NPKS @ 138-18-
yield was significantly affected by K and N  64-11 kg ha!, T, = 25% more NK + stadard dose
applicatiors but the interactim effed was of PS,T, = 50% moreNK + standarddoseof PS
insignificant. and T; = 75% more NK + standad dos PS.

Uptake of N and K. In T. Aman seasontotal  Experiment was laid out in a spfitot design with
N uptake was not much influenced by K rates in ahree replications Fertilizer managemen was
specifc N ratg but its uptale was significantly  placed in the main plots and rice genotypes in the
influenced because of synergistic effect of K and Nsubplots Forty-five-dayold seedling were
rates The highes N uptale (83 kg hal) was transplanted at 20x 20-cm spacing. Irrigation was
recaded with 150 kg K and 75 kg N combination. applied following AWD method. All plots were
Potassium N and their interaction significantly  surrounde by 30 cm soil levee to avoid
affected the total K uptake. The lowest K uptakecontamination between plots.
was observed in Kx N, (96 kg ha!) and Ky x N, Grain yield at native nutrient conditions varied
(90 kg ha?) treatmentcombinationsThehighestK from 2.09 to 3.66 t h& being the highest in BRRI
uptake (176 kg ha') was obtainedin combination dhan29 (Table 7). Significant grain yield increase
of 100 kg N ha! and 150 kg K ha'. In Boro was observe in all rice genotyps due to
season K, N and their interaction significantly application of recommended dose. IR83BI36-
affectel gain and strav yields of BRRI dhan29 B-B producedthe highestgrain yield in T, (75%
(Table 6). The highest grain yield (6.57 tlhavas more NK) and it wasdentical with T, (50% more
recordedin 150 kg K and 100 N combinationsln  NK). IR83142B-71-B-B gaw the highes grain
K deficiert condition increasig N levels yield in T, treatment which was significantly
significanty reduce grain yield. Strav yields higher than other treatments. However, none of the
increased with increasing N levels af éondition testel lines out yielded ched varieties Similar
and the highest straw yield was recorded in 100 kgend was observed in straw yield.
K and 120 kg N combination.

Fertilizer package for low input rice variety

Nitrogen and K dose for rice under AWD (BRRI dhan69)
situations Most of the MVs express their yield potential only
The objective of presen study was to find out under high fertilizer management conditions; but
optimum N and K doseswith standardP and S  farmersinvariably apply lower levels of fertilizers
rates for AWD situations (320% water saving). to reduce cost of production. Furthapplication of

In Boro 201415, IR83140B-36-B-B and highea levels of nutrients especiay N, usually
IR83142B-71-B-B lines dong with BRRI dhan28 invites pests and disease problems that will entail
and BRRI dhan29 were tested under five fertilizelmdditiond cost Unde sud circumstancesthe
managemen options a¢ BRRI farm, Gazipur. varietiesthat provide fairly good grain yield with

Table 6. Effect of N and K on granh and straw yields of BRRI dhan29, Boro 2014L5, BRRI, Gazipur.

K dose (kg hd) N dose (kg hd)
0 100 120 140

Grain Straw Grain Straw Grain Straw Grain Straw
0 3.23 2.83 2.77 4.38 2.59 4.27 2.29 4.30
50 3.32 3.38 5.76 5.13 5.95 5.75 5.47 5.97
100 3.49 3.12 6.10 5.80 6.34 6.23 5.80 6.68
150 3.48 3.06 6.57 5.51 6.47 5.81 6.27 6.09
200 3.88 3.15 6.57 6.43 6.33 7.06 5.84 6.40
N mean 3.48 3.11 5.55 5.45 5.53 5.82 5.14 5.87
LSD, o5 for grain yield, K=0.27, N=0.24, KxN=0.55

for straw yield, K=0.58, N=0.46, KxN=NS
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Table 7. Grain yield (t hal) of rice genotypesas influenced by fertilizer managementoptions under AWD conditions, Boro

201415, BRRI, Gazipur.

Fertilizer dose (kg hg)

Genotype

IR83140B-36-B-B  IR83142B-71-B-B BRRI dhan28 BRRI dhan29 Treat. Mear
T, = Control 212 2.09 2.13 3.66 2.50
T,=*Std. NPKS 5.25 5.19 5.29 6.24 5.50
T3=25% more NK + Std. PS 5.39 5.13 5.20 6.22 5.49
T,=50% moreNK + Std. PS 5.53 5.73 5.49 6.29 5.76
T5=75% more NK + Std. PS 5.64 5.48 5.63 6.06 5.70
Variety mean 4.79 4.72 4.75 5.70
CV (%) 6.6
LSDy o5 Treat.=0.28 Variety=0.25 Treat.xVariety=NS

*Std. = Standard dose for Boro season.

moderate levels of fertidier application will be of
much economg importance Sud varieties also
would exploit and use both soil and fertilizer
nutrients efficiently. A low input Boro rice variety
(BRRI dhan69 has been releasd recenty by
BRRI for which fertilizer package dewgment is
needed.

A field experimemn was conductée in Boro
201415 a BRRI farm, Gazipu with seven
fertilizer treatmentsT, = recommended dose (RD),
T,= 10% lessof RD, T, = 20%lessof RD, T, =
30% lessof RD, T; = 40% lessof RD, T, = 50%
less ¢ RD and T, = control (without fertilizer). The
recommendedertilizer dosewas N-P-K-S-Zn @
13818-64-11-1.5 kg hal, respectively All
fertilizers excepturea were applied at basal; but
urea was applied in equd three splits BRRI
dhan® was testel with BRRI dhan58.
Experimenth desiqn was split-plot with three

Table 8. Effect of reduced fertilizer doses on grain yield of
low-input rice variety (BRRI dhan69), Boro 201415, BRRI,
Gazipur.

Grain yield (t ha)
BRRI dhan58 BRRI dhan69

Treatment

T, = Recommended dose (RD) 5.60 5.08
T,=10% less of RD 5.46 5.14
T3=20% less of RD 5.12 5.09
T,=30% less of RD 5.04 4.72
Ts=40% less of RD 4.20 4.44
Te=50% less of R 4.04 3.85
T, = control (without fertilizer) 1.72 1.70

CV (%) 7.8
LSD, gsfor treatment 0.40
LSD, (sfor variety NS
LSD, sfor treatment x variety NS

highest with 10% less than RD. Yield potential of
BRRI dhan58 and BRRI dhan69 could be achieved
at 10% and 20% &s fertilizer dose respectively
compared to RD.

replications, where fertilizer treatments were in the

main plots and varieties were in the subplots.
Tiller and panicle productiors varied

significantly becaus of fertilizer levels and

variety. At contrd conditions tiller and panicle

MANAGEMENT OF NUTRITIONAL DISORDERS
IN RICE

production of both the varieties were almost sameong-term effect of organic and inorganic

and the lowest numberof tiller m2 (182 in BRRI

nutrients on yield low land rice

dhan58 and 183 in BRRI dhan69) and panicles mLongterm missing element trial reflects a mirror

(168 in BRRI dhan® and BRRI dhan69 were
recorded Reduction in pancle numbe was
insignificart up to 30% less of RD. Fertilizer
treatmens significantly affected grain yield of
BRRI dhan® and BRRI dhan® (Table 8), but

image of rice respons behavio unde deficit
conditiors and it provides the opportuniy of
reverse response study. It can also be considered as
an effective medium for crop growth response
study for finding out nutriert useefficient

varietal differences and interaction effect on grairgenotypes So a long term experimen was

yield was insignificant The recommended
fertilizer dose(T,) producedhe highestgrain yield
in BRRI dhan58;whereasBRRI dhan69gavethe
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Gazipur in 1985 Boro season having 12 treatments
assignedin a RCB designwith four replications



(Table 9). Since Boro 2000, each plot was dividedreatments Grain yield was recordel at 14%

into two to include a rever® treatmemn and
additiond varieties BRRI dhan® and BRRI

dhan31 to evaluate the reverse trends of missing

elementsin Boro, NPKSZnwas used@ 12025
35-20-5 kg hat, butin T. Amanit was 100-25-35
20-5 kg hal. After 47" crop, treatmens were
modified with omission of Zn becaus of its
sufficiencyin the soil. The STB doseof NPKSwas
13810-80-5 kg ha! and 100-10-80-5 kg ha! for
Boro and T. Aman respectivey after 47 crop

according to Fertilizer Guid2005 (BARC, 2005).

Higher levd of availabe S in contrd plot
compare to initial soil may be due to recent

moisture contert and strawv yield as oven dry
basis.

In T. Aman 2014 Zn omissia plot produced
the highes grain yield (4.9 t ha?), which was
statisticaly identicd with complee fertilizer
treatmen (4.80 t hatl). Omissim of N, P, K and S
significantly decrease rice yield to 2.96 3.65,
3.56 and 3.9 t ha' respectivey (Table 10).
Among organt materiat treatel plots CD treated
plot had the highes grain yield (4.02 t ha?l)
followed by OC (3.84 t hal) and PM (3.75 t hal).
The K rates in complete fertilizers significantly
influenced rice yield of BRRI dhan49 The

industrial urbanization effect and thus S dose wakighes rice yield (4.80 t hal) was obtainal with
reduced. Urea N was applied in three equal splits 80 kg K ha! and the lowed (3.79 t hal) with 40
final land preparation, at active tillering and a7 5 kg K ha® but there was no significart difference

days before Pl. The red of the fertilizers were
applied at final land preparation.

In Boro 200910, organt materiak were used
as third modificatian in Tg, Tg, Ty, T,y and T,
treatmentsQil cake (OC, 2 t hal), sav dug (SD,
3 t/ha) cow dung (CD, 3 t hal), mixed manure
(CD:PM:SD:0OC=1:1:1:0.p and poultry manure

(PM, 2thal) in T, Tg, Ts, T;; and Tgtreatments.

Only N @ 138 kg ha' was applied as top dress
with organt amendd treatments However, both
missing and reverg& managemen plots were
mergeal for making 12 treatmentsIn T. Aman

201%x12, Tgyand T,, treatmens were change to
accommoda 60 and 40 kg K hal respectively.
NPKSZn @ 100-7-80-3-5 kg ha'! was usel in T.
Aman 2013 and it was 1387-80-3-5 kg ha? in
Boro 20132014 CD (3 t hal), PM (2 t hal) and
mustad OC (2 t ha') were usal in T, Tgand T,

betwe@ 40 kg and 60 kg K ha?. In Boro 201415,
grain yield decrease due to omissia of nutrient
s. Complet fertilizer treatmen gawe 6.68 t hal
grain yield, which significantly decrasel to 2.1,
2.62 3.90 and 3.%5 t ha® due to omissim of all
nutrients N, P and K, respectivey (Table 10).
Application of poultry manue @ 2 thal with
IPNS base chemica fertilizer producel the
higheg¢ grain yield (6.92 t hal) and it was
statistically similar with complet fertilizer
treatment Application of CD and OC with IPNS
basel chemicéa fertilizer producel statistically
similar but slightly lower grain yield than
complet fertilizer treatment K at 60 kg hat
produca similar grain yield with complete
fertilizer treatmem but K at 40 kg hat
significantly reducel grain yield. Strav yield in
complee fertilizer treatmen was the highest

Table 9. Treatment details of longterm missing element experiment, BRRI, Gazipur, 1982015.

Original treat. 1985 Reverse treat. 2000

Treat. 200910

Treat. 201115

NPKSZn All missing NPKSZn NPKSZn@138/1067-80-3-5 kg hat
NPSZn ¢K) NSZn (+K) NPSZn ¢K) NPSZn ¢K)

NKSZn (-P) NKSZn (+P) NKSZn (-P) NKSZn (-P)

PKSZn(-N) PKSZn (+N) PKSZn ¢N) PKSZn ¢N)

NSZn (PK) NSZn (+PK) Cow dung @ 3.0t h&a Cow dung (3 t hd) + IPNS fert.
NPKS (Zn) NPKS (+Zn) NPKS (Zn) NPKS (Zn)

NPKZn (-S) NPKZn (+S) NPKZn (-S) NPKZn (-S)

NPK (-SZn) NPK ( +SZn) PM @ 2t had PM (2 t hal) + IPNS fert.

NP (-KSZn) NP ( +KSZn) Saw dust @ 3t hha NPKSZn @ 138/10d-60-3-5 kg ha'
NK (- PSZn) NK (+PSZn) Oilcake @ 2.0t h&a Oil cake (2 t hd) + IPNS fert.

N (-PKSZn) N (+PKSZn) Mixed Manure NPKSZn @ 138/10d-40-3-5 kg hat
All missing + NPKSZh Control Control
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Table 10. Effect of long-term missing elementon grain and straw yields (t ha?), T. Aman 2014 and Boro 201415, BRRI,

Gazipur.
Treatment BRRI dhan49T. Aman 2014 BRRI dhan29, Boro 2012015
Grain Straw Grain Straw
NPKSZn@138/1067-80-3-5 kg hal 4.80 6.89 6.68 5.62
NPSZn (K) 3.56 6.05 3.95 3.54
NKSZn (-P) 3.65 6.47 3.90 4.64
PKSZn (N) 296 4.90 2.62 2.45
CD (3 t/ha) + IPNS 4,02 7.13 6.57 4.17
NPKS (zn) 4.90 6.79 6.33 4.76
NPKZn (-S) 3.96 7.14 6.46 4.94
PM (2 t/ha) + IPNS 3.75 7.08 6.92 5.22
NPKSZn @ 138/100-60-3-5 kg hat 3.93 6.71 6.29 4.62
OC (2 t/ha) + IPNS 3.84 7.66 6.09 491
NPKSZn @ 138/100-40-3-5 kg hat 3.79 6.65 5.67 451
Control 2.67 4.53 2.1 1.81
LSDyo.5) 0.45 0.65 0.63 0.62
CV (%) 8.2 7.0 8.29 10.16
*NPKSZn@ 1007-80-3-5 kg hal for T. Aman and 13&-80-3-5 kg ha! for Boro.
(5.62 t hal) followed by PM + IPNS based Grain yield (ha/year)
chemica fertilizer (5.22 t hat). Omissia of N, P, 12 o
. Annual rice yield

K, S and Zn decrease straw yield by 3.17, 0.98,
2.08 0.68 and 0.86 t hal, respectively 10

Yield trend. Rice yield trendsover the years 8
were increasingwhen nutrientswere addedfrom
organicandinorganicsourcesput it was stagnant 6 @ NPKS  y=0.317x-627.48
under inorganic fertilizer alone (Figs. 1 and 2). . B CD+IPNS y=0.743x-1485.70
int ted nutrient for double and PM+IPNS y=0.318x-630.20
ntegrated nutrient managementfor double an 2 % OCHPNS y=0.716x 1432
triple rice cropping
The experimentwas initiated in Boro 200809 at 0
BRRI farm Gazipurin a clay loam soil. In Boro- 2009 2010 2011 3(012 2013 2014 2015

ear

Fallow-T. Aman pattern,BRRI dhan29and BRRI

Grain yield (t/ha)

8 -
@ NPKS y = 0.236x- 470.6
7 R2=0.977
6 -
5 -
4 7 p—
B CcD+IPNS Y=0.569x-1141.1
31 | R2=0.948
PM+IPNS Y = 0.408x-816.36
< R2 = 0.894
1 X OC+IPN¢ Y=0.566x-1135.7
R2=0.908
O T T T T T 1
2009 2010 2011 2012 2013 2014 2015
Year

Fig. 1. Trend of Boro rice yield under organic amdrganic
fertilizer managemenpractices ina Boro Fallow-T.
Aman cropping pattern, BRRI, 202D15.
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Fig. 2. Trend of annual rice yield underorganic and inorganic

fertilizer managemenpractices in a Boro Fdlow-T.
Aman-cropping pattern, BRRI, 2012014.

dhan® were used In Boro-T. AusT. Aman
pattern BRRI dhan29 BRRI dhan8 and BR22

T =control, T=STB dose NPKS @ 16&25-60-20
kg hat for Boro, 70-12-48-10 kg ha? for T. Aus
and 84-15-54-14 kg hat for T. Aman), T,=STB
(50%)+ MM (CD @2tha +ash@ 1tha oven
dried), T,=FP (NPKS @ 80-10-20-10 kg ha? for
Boro, 70-10-15-0 kg hat for T. Ausand70-10-15
0 kg hat for T. Aman). The experimentwas laid
out inRCB design with three replications.

Table 11 presens the grain yield of both

double and triple rice cropping pattern. In Boro

201314 unde triple croppirg pattern STB
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Table 11. Annual grain production (t ha'l) of double and triple cropping pattern under continuous wetland condition, BRRI
farm, Gazipur, 2014.

Treatment Double cropping

Boro 201314 BRRI dhan29) Fallow T. Aman 2014 (BRRI dhan49, Total
T, = Control 2.18 - 3.44 5.62
T,=STB 5.78 - 5.11 10.89
T3;=50% STB+MM 5.40 - 5.20 10.60
T,=FP 4.17 - 4.10 8.27
LSDy g5 0.60 - 0.63
CV (%) 6.8 - 7.0

Triple cropping
Boro 201314 (BRRIdhan29) T. Aus 2014 (BRRI dhan43) T. Aman 2014 (BR 22) Total

T,= Control 1.89 1.84 2.45 6.18
T,=STB 5.59 2.89 3.29 11.77
T4=50% STB+MM 5.29 3.00 3.37 11.66
T,=FP 4.27 2.60 2.84 9.71
LSDp g5 0.22 0.16 0.48
CV (%) 12 3.0 8.0

fertilizer doseproduced significantly higher yield SOIL AND ENVIRONMENTAL PROBLEMS
than50% STB + MM treatmentand FP. However,
50% STB + MM treatmen gawe significantly  Greenhouse gas emission from rice field
highe yield than FP unde doubk and triple  Soil is considered to be one of the mimsportant
croppingpattern.Thehighestgrainyield (3.00tha  sources and sinks of greenhous gases So,
1) of BRRI dhan43wasfoundin 50% STB + MM experiments were conducted to study the effects of
treatment, which was statistically similar with STB broadcast urea (BU), urea deep placement (UDP)
dose (2.89 t h3. In T. Aman 2014, under double and NPK briquete on flood wate NH,*-N
cropping pattern, both STB dose and 50% STB tlynamics biomass grain yield and total NPK
MM produced significantly higher grain and strawuptake by rice and JO and NO emission under
yields than FP. However, the highest value afigr ADW and continuows standirg wate (CSW)
yield (5.28 t hd) was found with 50% STB + MM. conditions.
Unde triple cropping pattern the highes grain Two field experiments were set up at BRRI
yield (3.37 t hd) was found with 50% STB + MM, farm, Gazipur. Experimental field soil was clay
which was statisticalyy similar with STB dose. loam in texture. Initial soil pH was 6.22, 1.75%
However, cumulative yield of triple cropping was organicC, 0.17%total N, 16 ppm availeble P and
always hgher than double rice cropping pattern0.25 cmol kg?! exchangeabld. Table 13 shows
irrespective of treatments. the treatments Rice varieties usal were BRRI

In Boro 201415, unde doublke and triple  dhan46, BRRI dhan28 and BRRI dhan48 for T.
cropping pattern, STB dose and 50% STB + MMAman, Boro and T. Aus season respectively. Water
produced significantly higher grain yield than FP.samples from all plots were collected for JNHN
However, the highestgrain yield (5.13and5.22t  determinatia in acid washed plastic bottles in the
ha!) was found with STB dose in both croppingmorning after N fertilizer application for 7 days.
patterns but it was statistically similar with 50% First wate samplig was done before and
STB + MM. Grain yield of triple cropping was immediatey after applicatioo of UDP, NPK
increasd over double cropping excep control  briquettesand PU. Nitric oxide was measuredvith
treatment (Table 12). It may be concluded that STR Teledyre APl T200 Chemiluminesence
(100%) dose of feiltzer and integrated nutrient Analyzer and NO was measured with a Teledyne
management (INM) are good options for obtainingAPI T320U Gas Filter Correlation Analyzer and
higher rice yields in double or triple rice croppingcalibration was done by a Teledyre APl T700
pattern. Dynamic Dilution Calibrator.
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Table 12. Yield scenario of Boro rice under different treatments of double and triple cropping pattern at BRRI farm,
Gazipur, 201415.

Treatment Yield (t hat)
Double cropping Double cropping Triple cropping Triple cropping
201314 (11" crop) 201415 (13" crop) 201314 (16" crop) 201415 (19" crop)

T, control 2.18 1.69 1.89 1.53
T, STB 5.78 5.13 5.59 5.22
T3 STB(50%) + MM 5.40 4.96 5.29 5.07
T, Farmer practice 4.17 3.98 4.27 4.04
LSDq 5 0.60 0.86 0.56 0.71
CV (%) 6.8 10.96 6.6 8.93

Table 13. Treatment description for T. Aus, T. Aman 2014 and Bo 2015.

Treatmenno. Description* N rate (kg hd)

Aus Aman Boro
T, Check 0 0 0
T, Urea Briq 52 52 78
T3 Urea Briqg 78 78 104
T, Prilled Urea 104 78 156
Ts Urea Briq 104 104 156
Te NPK Briq 51 51 81
T, Prilled Urea 78 52 104
Tg NPK Brig 78 78 102

*Urea briquette considered as UDP.

Ammonium-N in flood water. Deep UDP at 78 kg N hal gaw significantly higher
placement of both UDP and NPK briq resulted ingrain yield than PU treatment at similar rate under
the lowed flood wate NH,*-N comparé to AWD conditions Grain yield did not vary
broadcastiy of PU. Flood wate NH,*-N significanty becaus of N rates undeg CSW
concentratia increasd with increasig N rates conditions;althoughUDP resultedin 33% sawe of
from PU but it was not observed with increased NN use. Total N uptake was significantly influenced
rates either from UDP and NPK brig. In PU, floodby UDP-N,; under CSW conditions, but not under
water NH,*-N was higher during initial 2 to 3 days AWD conditions. In Boro 2015, UDP at 104 kg N
after fertilization and then decreased steadily. hal producedsignificantly higher grain yield than

Grain yield and N uptake. Application of N PU at similar N rate In T. Aus 2014 totd N
irrespectie of soure and metha of placement uptake was not influencel by AWD, but
produce significanty highe grain and straw significantly influenced by same N rates between
yields over N control in AWD condition (Table  PU and UDP under CSW conditions (Table 15).
14).In T. Aus 2014, therewasno significantyield PU, UDP and NPK brig @ 52 kg N #aroduced
advantag amorg treatmentsIn T. Aman 2014, similar resultin T. Aman 2014. UDP at 78 kg N

Table 14. Grain yield of rice as influenced by N rates, sources and water management in different seasons, BRRI, Gazipur.

Treatment* T. Aus, 2014 BRRI dhan48) T. Aman, 2014 BRRI dhan46) Boro, 2015BRRI dhan28)
AWD Csw AWD CSW AWD CsSw
T, 3.72b 3.82b 3.13c 3.54b 1.54c 1.84c
T, 4.39a 4.49a  3.59ab 4.12a 4.64a 4.97ak
T, 457a 4.64a  3.42bc 3.95a 5.12a 5.40a
T, 4.40a 4.24a 3.78a 4.08a 4.60a 4.49b
Ts 4.32a 4.47a  3.66ab 3.95a 4.52a 5.06ak
T 4.57a 4.38a  3.54ab 4.04a 3.58b 4.82ak
T, 4.36a 451la 3.50ab 4.12a 3.68b 4.32b
T 4.59a 43la 3.74ab 4.20a 4.57a 5.02ak
CV (%) 5.18 5.32 5.1 5.5 9.11 9.51
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Table 15. Effect of N sources, rates and water management on total N uptake (kghaBRRI, Gazipur.

Treatment* T. Aus, 2014 BRRI dhan48) T. Aman, 2014 BRRI dhan46) Boro, 2015 BRRI dhan28)
AWD Csw AWD CSwW AWD Csw
T, 41c 45¢ 36b 39f 20.08d 22.89c
T, 60b 65b 48bc 58cde 61.69b 65.49b
T, 80a 86a 58a 65abc 74.30a 80.24
T, 68ab 67b 52ab 53e 61.73b 59.19b
Ts 78a 85a 60a 7la 82.26a 89.76a
T 62b 58b 48bc 61bcd 52.84b 63.87b
T, 79a 67b 44c 53de 41.63c 56.45b
Tg 83a 56bc 50bc 68ab 59.99b 65.83b
CV (%) 12.82 10.11 8.71 8.18 9.44 8.78

ha? significantly influencedN uptakethan PU at  seasa (Fig. 4). In monsoon frequen rainfall
similar rate under CSW (Table 15)n Boro 2015, disrupted AWD conditions, but in Boro season it
total N uptake was also significantly influenced bywas fully maintained This might has acted
deep placement of urea both at 104 and 156 kg févouraby for higher NO and NO emission from
ha'! compare to PU unde both the conditions UDP treated plots.
(Table 15).

Emissions of NO and NO.In Aus 2014, NO
and NO emissions under AWD option were higheiSOIL MICROBIOLOGY
with UDP, but it waslower underCSW conditions
(Fig. 3). Emissions of O and NO from Urea Briq Influence of fertilizer management on microbes
were higher (Figs. 3 and 4) might be because aind soil health
higher substrate availability during drying period.Biologicd indicatois of soi healh offer certain
However measuremestunde AWD conditions advantage over physicochemick methods.
were nonreplicatel exceg in Boro 2015. Among the various biologicd indicatoss tha have
Therefore more measuremest are neede to beea proposed to monita soil health sol enzyme
confirm theseresults. Nitric oxide emissionwas activities have gred potentid to provide aunique
the least under CSW conditions. In Aus and Bordntegrative biologicd assessmenof soils and the
seasons, MD emissions werdigher when UDP possibility of assessig the healh of soi biota.
was used under AWD conditions. However, bothThe specific objedives of this study were to
N,O and NO emissionswere higher during Boro ~ determire microbid populatim and enzyme

Cumulative N20O-N emissions (g hd) Cumulative NO-N emissions (g h&)
200 6
180 Control Control
5
160 . Urea Briq . Urea Brig
140 4
120 M ru W ru
100 3
80
60 2
40 1
20
0 01
AWD CSwW AWD CSW
Fig. 3. Total nitrous and nitric oxide emissionsduring T. Aus 2014 as influencedby N sourcesand water managementBRRI,

Gazipur.
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Fig. 4. Total nitras and nitric oxide emissions during Boro 2015 as influenced by N sources and water management, BRRI, Gazip

activity in soil as an indicata of N and Pnutrient -K treatmens indicating that native soil P was
availability, which is related to sol healh and enough for their survival.
crop productivity in long term nutrient Microbial population was high up to 20 cm
managemenstudy. depth in most of the treatments and then declined
The study wasonducted at BRRI, Gazipur gradually. The lowest populationwas recordedat
201415 to find out the effect of long term nutrient 45-60 cm soil depth The levels of higher
management on soil microbial population and soipopulation up to 20 cm depth may be due to root
enzyne activity. Soil sample (0-60 cm) were activity. In the complete fertilizer treatment, total
collected after T. Aman 2014 harve$ from bacterial population was high up to 15 cm depth.
complete fertilizer;N, -P, -K, cow dung (CD) and Howeve in K missing treatmem, slightly lower
PM treated plots and compared with control. Totapopulation was found at the same soil depth. This
microbid population nitrogen fixing, phosphate may be due to competition of bacteriaand plant
solubilizing phosphatasephyta® and urease root for limited soil K. In the missing N treatment,
enzyme activities were determined. higherpopulationwasfoundonly in thetop soil (O-
Microaerophilic bacteria. There were 5 cm). Top soil contained highemaunt of organic
significart variatiors in tota microaerophilic matter,which may have supportedits growth. At
bacterida populatiors becaus of fertilizer 45 to 60 cm soil depth, no bacteria were found.
management at variable soil depths. The highest Free-living N, fixing bacteria. Among
population was found in CD (9.2 x8Qfu gl dry treatments significantly highe freeliving N,
soil) and PM (6.7 x 10Cfu g dry soil) amended fixing bacterial population was recorded in PM and
plots and the lowest in missing of N (9.3 x*Tfu  CD amaded plots than others (Table 16). Organic
gl dry sail), K (3.5 x 1 Cfu g! dry soil) and matte provides carba sources which induces
contrd (2.7 x 10P Cfu g? dry soil) treatments. metabolic activity of these bacteria. In N missing
Occurrences of higher population in PM and CDwreatment, population was high up to 30 cm soil
treatel plots might be aresultat effed of soil  depth and none at 4® cm. Substantial amount of
carbonand other available nutrients that favoredpopulation was also noticed in control treatment.
their growth. Populatio was significantly low in ~ On the othe hand N, fixing populatim was
-N, -K and control treatment where these nutrientsignificantly low in complete fertilizer treatment
were not addel for lagt 45 years This result and the lowest N at 15 to 30 cm depth. From this
reflected the neel of majar nutriens for their finding it was clear that long term N fertilization
growth and survival. However microbial  significantly reduce N, fixing bacterial population
population in -P treatmet was highe than -N and  in paddy soil. Long term absenceof K fertilizer
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Table 16. Effect of long term nutrient managementon free-living nitrogen fixing population (Cfu/g soil) at variable soil depth,

BRRI, Gazipur.
Treatment Soil depth (cm)

0-5 5-10 10-15 1520 20-30 3045 4560
Complete 1.4x10e 2.0x106d 1.2x106d 2.3x10f 1.8x10g 5.5x10e 3.7x10d
-K 2.6x10Gd 2.9x1CGc 1.1x1CGd 1.7x10e 4.9x10f 4.2x10e 1.7x1Ce
-P 3.4x10c 5.5x1Cb 2.5x1Cb 4.0x10b 1.0x1CGd 4.0x10b 1.0x1Cb
-N 2.8x10cd 2.6x10cd 2.1x10bc 2.0x10c 2.0x10c 3.4x10d 0.0
CD 5.8x10b 4.8x10a 2.2x10a 2.4x1Cc 3.1x1Cb 2.1x1Cc 9.2x10b
PM 8.1x10a 4.8x10a 2.1x10a 2.9x10a 2.4x10a 2.7x10a 1.9x1Ca
Control 1.7x1Ce 1.8x10Gd 1.8x10°c 1.4x10Gd 7.2x10% 4.3x10d 8.6x1CGc

also reducedN, fixing populationafter 510 cm  similar (1004 pg NH,-N g? soi 2 hr?) to CD
soil depth, which also indicates that limitation ofamended plot at-80 cm depth. However urease
soil K influence N fixing population. activity was higher up to-@5 cm depth. Urease

Phosphae solubilizing bacteria. Phosphate activity was comparatively lower in missing of N
solubilizing bacterial (PSBpopulation was lower and K and control treatments (Table 18).
than N, fixing bactera and significantly high Soil organc P mineralizatioo depend on
populatimmn was found in PM and CD amended enzymatt activity of the phosphat solubilizing
plots The lowed populatim was found in N  microbes. Among them, phosphatase and phytase
missing treatment analfter 15 cm depththerewas are the major onesfor solubilizing organic P. In
no PSB population (Table 17). Missing of P and Kthis study phosphataes activity was determined.
element also affected PSB population and after 20here were significant variations in phosphatase
cm soil depth their growth was absent. Howeverenzymeamong treatmentsand soil depth (Table
PB population was found till 60 cm dept in  19). Irrespective of treatments, the highest amount
contrd treatment This finding proved that of acid phosphatas was found in CD and PM
imbalanced fertilization hampered PSB populatioramende soils However, enzyme production
in paddy soil. In comiete fertilizer treatment, PSB decreased with increasing soil depth. In general,
population gradualy decreasa from top soil to enzyme productim was high in all of the
deeper layers and it was lower than CD and PNreatments up tooot zone. The lowest amount of
treatments In general] a numbe of PSB phosphatase enzyme was produced in missing of N
populationswere maintainedaroundroot zonein  and K.
all of the treatmentswhich may be the effect of
rice root exudates.

Urease and Phosphatag activity. In the EVALUATION OF NEW FERTILIZER
present study the highest urease activity (102.2 ug
NH,-N g soil 2 hr') wasfoundin PM amended Performance of NP compound fertilizer
plot at 0-5 cm soil depth, which was statistically A new fertilizer, NP compourd (NPC) was

Table 17. Effect of long term nutrient managementon phosphatesolubilizing bacteria population (Cfu/g soil) at variable soil
depth, BRRI, Gazipur.

Treatment Soil depth (cm)
0-5 5-10 1015 1520 20-30 3045 4560

Complete 3.8x10a 1.2x10e 7.0x16e 1.0x1C0e 4.0x10d 3.9x106d 0.0
-K 6.9x1Cc 1.1x10% 1.3x1Cc 2.8x1CGd 2.7x1Cc 0.0 0.0
-P 4.9x10a 6.2x10a 5.2x10a 4.0x10a 0.0 0.0 0.0
-N 1.7x1Gd 2.7x10f 1.1x10g 0.0 0.0 0.0 0.0
CD 5.1x1Ca 2.5x10¢ 2.3x10b 1.3x10c 8.8x1Cb 1.1x1Cc 1.1x1Cb
PM 4.9x10a 4.3x10b 8.5x1CGd 2.7x10b 3.3x10a 2.1x10a 1.9x1CGa
Control 1.5x10b 1.5x10d 5.1x10f 3.1x1CGd 3.0x1Cc 2.3x1Gb 1.2x1C0c
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Table 18. Effect of long term nutrient managementon ureaseactivity (Lg NH,-N g1 soil 2 hr-1) at variable soil depth, BRRI,
Gazipur.

Treatment Soil depth (cm)

0-5 5-10 1015 1520 20-30 3045 4560
Complete 59.6 68.6 52.7 32.0 25.8 21.2 20.3
-K 41.7 21.3 21.2 275 27.4 24.5 15.2
-P 61.5 84.3 443 311 44.6 20.8 15.5
-N 374 40.2 36.1 34.6 39.1 28.7 20.3
CD 85.1 100.4 62.8 36.9 36.2 327 27.1
PM 102.2 80.7 41.8 46.7 28.1 28.0 19.9
Control 42.6 52.3 35.2 26.4 24.4 15.3 11.9

Table 19. Effect of long term nutrient managementon phosphataseproduction (ug/g-soil’hr) at variable soil depth, BRRI,
Gazipur.

Treatment Soil depth (cm)

0-5 5-10 1015 1520 20-30 3045 4560
Complete 104.59 97.81 31.07 6.74 5.97 0.00 0.00
-K 49.31 76.27 80.80 34.08 4.60 0.00 0.00
-P 96.68 99.03 7271 68.91 0.00 0.00 0.00
-N 21.99 8.15 2.42 0.00 0.00 0.00 0.00
CD 112.23 103.52 97.32 82.25 43.62 25.56 20.96
PM 122.24 129.45 71.88 84.75 76.97 75.68 7.56
Control 81.27 72.58 57.11 38.99 30.74 25.56 2.72

evaluatel at variable rates and compare the Sonagakz farm was slightly alkaline in reaction
performance with di-ammoniun phosphate with medium P level. Treatmens werg T,=P
(DAP). Field experimentsvere conductedn Boro  control, T,=S control (P as DAP), EDAP (100%
201415 at two Ieations one at BRRI HQ farm, N), T,=NPC (100% N), T=DAP (30% less N of
Gazipur and another at BRRI RS farm, Sonagazir,), T=NPC (30% less N of T,). Urea was
Feni. In Gazipur, soil was clay loam in texture andapplied in three equa splits at basal at active
deficiert in soi availabke P (<2 mg kg?). Soil tillering stage and at 7 DBPI.

containedl.15%0C, 0.14%total N, 0.16 cmol kg The effect of NPC fertilizer on Borace vyield
lexchangeabl&, 17 mgkg! availableSand4 mg  was promising. It helped in obtaining comparable
kg! availabke Zn (DTPA extracted) Chemical grain yield with DAP and saved about 30% N. It
composition of NPC is: 20.90% total N, 10.20%may be considerd as a new fertilizer in
total P,O, and16.20%SQ,. Thesoil of BRRIRS,  Bangladesh.
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SUMMARY

Irrigation in AWD-15 cm below ground level
was the beg watea application metha for Boro
rice production and wate savirg was arourd 8%
for BRRI dhan8 and 15% for BRRI dhan29
along with the highe wate productivity at
Gazipur There was no conflict in USG
application in AWD methal of irrigation. Based
on indicators of evaluation for canogy cove and
biomas and the requireal irrigation amouns by
AquaCrg model the AWD-15 irrigation regime
appeas to be the beg watersavirng option for
rice production during the dry seaso in
Bangladesh.

WATER USE EFFICIENCY IMPROVEMENT IN
IRRIGATED AGRICULTURE

Validation of AquaCrop modd and effed of
USG in rice production

The field experiment was conded at BRRI farm,
Gazipur during dry seasa of 201415 to
determine the crop yield under different fertilizer
and water management options and validating the
yield and water requirement with AquaCrop model.
BRRI dhan28 and BRRI dhan29 were used as test
variety. The water and nitrogen treatments were:

Water
I,=Continuous standing water

The survey data in four upazilas of Rajshahi =Irrigation when wate leve reache 15 cm
district indicate that Boro coverage is decreasing below soil surface and
day by day due to depletion of groundwater level =Irrigation when wate level reache 20 cm

below suction limit of STW. The number of deep

set (when pump is set below the ground surface)
and very deepsd STWs is increasiig with an
increase of nomice crop coverage.

below soil surface

Nitrogen
Ny=No nitrogen

The early establishment of T. Aman throughN,=Prilled urea applied @220 kg ttand

supplementairrigation effectively mitigated the
termind drough occurrel at reproductie and
ripening phases during T. Aman 2014. IBahort

N,=USGapplied @2.70 gm between four hills
The experimentwas laid out in a split-split-
plot design with three replications The water

and long duration T. Aman varieties suffered lessreatments were in maingiland variety in sub plot

drough and showel goad yield performane as
they were transplantd before 24 July. So,

and fertilizer management in sshbplot. Forty
two-day-old seedlingswere transplantedwith 20

transplanting before 24 July would be of low riskem x 20 cm spacing.Transplantingvasdoneon 5
drought period and after that it would be high riskJanuary in 2015 and harvested in late April for

period.

BRRI dhan® and first week of May for BRRI

There were no considerable yield differenceslhan29 Measuré quantities of irrigation water
when parch water table (PWT) went up to 25 cnwere supplied from a deep tubewell. Field water

belowgroundsurface.The highestyield wasfound
5.65 t/ha for PWT at 15 cm and the lowest 5.63
t/ha for PWT at 25 cm.

Among the 10

locations the

study

depths for different water regimes were monitored
by installing a partly perforatedPVC pipe of 25
and 30 cm length and 10 cm diameter.

Input to the AquaCr@ modd consiss of

groundwaterlevel of Gazipur, Comilla, Habiganj climatic parameters, crop, soil, field and irrigation
and Kushtia were found below the suction limit. Sananagement data. The weather data included daily

no STW is functioning there. Groundwatercould
be withdrawn by using force moad pump like
DTW.

Low irrigation wate dept (3 cm) with
alternaé wetting and drying (AWD) irrigation
methal showel the beg performane of solar
pump in terms of irrigation coverage
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values of maximun and minimum air
temperaturesreferene crop evapetranspiration
(ETo), rainfal and meax annu& carba dioxide
concentration(CO,). For crop data,canopycover
and biomas were measurd in evely 15 days
interval. Dry biomassof the above ground plant
was also obtained by weighing the total biomass of
the samplescollectedfor LAI determinationafter


mailto:@220
mailto:@2.70

keeping them in the oven for 48 hours at 65°C. Irhighes were 5.37 in AWD-15 and 10.8 t hal
this study, soil layers were considered upto 0.5 nynde CSW wate regime with USG fertilizer
which consists of siltglay textured soil. In CSW, respectivey (Table 2). WP rangel betwea 2.48
wate was ponding on the soil surface 3.13 kg ha® mm? (NO), 5.30:5.43 kg ha' mnr?!
continuously whereas in AWD, ponding water (Prilled ured and 4.695.77 kg hal mm! (USG)
was allowed to deplete to a certain level in the twaespectivey (Table 2). It appeas tha from the
treatments. three irrigation regimes and fertilizer
The model was validated against above grounthanagementthe AWD-15 wate regime provided
biomass and grain yield from the field experimenthe bed option for wate productivity, i.e.
during the 201415 growth season of transplantedproviding high yield relative to the wate use.
Boro rice for BRRI dhan28 only. Subseatly, the While this option resultal in the highest yields it
predicted output values were statistically comparedseal significanty lesse wate than the CSW
with the observed biomass and yield data obtainegption. The AWD-20 irrigation regime caused
from the experimental plot. The difference betweersome appareh stres to the crop, reducirg both
model predicted and observed data was minimizebiomas and yield production noticeably The WP
using a trial and erra approab in which one of the AWD-20 option seens to be in par with that
specific input variable was chosen as the referenc# the AWD-15 option, but there is an increased
variable at a time and adjustig only those risk of crop stres with the AWD-20 option, which
parameterghat influenced the referencevariable should be carefully considerd when irrigation
the most. Statistical evaluation of the simulationvate is not very scarce and maximizing yield is
resuls was mace for calibratim phases The of moreinteres$ than maximizing wate efficiency
goodness offit between simulated and observedi both in ternms of water amourt or its cost On the
values was corroboratd by using various othe hand during Boro season without N
prediction error statistics. Model performance wadertilizer yield shoul be reducel drastically s N
evaluatel in terms of predictim erra (P,), fertilizer is necessar for optimum yield
coefficientof determination(R?), root meansquare  production.
error (RMSE), the oarmalized root mean square Table 3 presents comparisons of observed and
errar (NRSME), the NashSutcliffe model modelled grain yield and @nass. Biomass and
efficiency coefficient yielEéesimats wete skightly lova othe toliserved n d e
agreementd) (Raeset al, 2012). values, yielding 2.74 to 11.46% overestimation for
Tables 1 and 2 show the field experimental yield and 2.71 to 4.11% overestimation of biomass,
resuls of applied irrigation water, rainfall, grain  depending on the irrigation regime and fertilizer
yield, abowe grourd biomass wate productivity doses. The differences in biomassyisld in the
(WP) and harves$ index unde different water observations and the simulations indicate that the
regimes during the growing seasa for model final HI value that the model used differed slightly
validation (201415) basel on three replicates. from the observationsbut the differene in Hl
The lowed grain yield and biomas was observed remained at 1%.
to be 2.50 and 4.9 t ha! unde the AWD-20 The AguaCrop model was validated to predict
wate regime in NO fertilizer and the highe$ was  biomass and crop grairiejd under three irrigation
4.9 and 9.8 t ha! unde AWD-15 wate regime  water regimes.Basedon indicators of evaluation
with USG fertilizer for BRRI dhan3 respectively  for biomassand the required irrigation amounts,
(Table 1). Wate productivity rangel between the AWD-15 irrigation regime appearsto be the
3.223.50 kg hal mm? (NO), 5.756.18 kg hal  best wateisaving option for rice production during
mn? (Prilled ureg and 6.096.47 kg hal mm?® the dry seasa in Bangladesh Regardless the
(USQ) respectivey (Table 1). Whereasfor BRRI  obtained seaseand metrics in terms of simulated
dhan29 the loweg grain yield and biomas was biomas and crop yield are suggestig high
observel to be 2.69 and 5.46 t ha! unde the potential for the AquaCrop model to be reliably
AWD-20 wate regime in NO fertilizer and the usedin irrigation scheduling,yield prediction or
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Table 1. Irrigation water depth, grain yield, above ground biomass, water productivity (WP) and harvest index for BRRI
dhan28 under different water treatments at BRRI, Gazipur, Boro 201415.

Treatment Irrigation water Rainfall Grain yield WP Biomass HI (%)

applied (mm) (mm) (t hat) (kg hat mnt1) (that)

NO fertilizer
CsSw 520 264 2.526 3.22 5.082 0.49
AWD-15 486 264 2.622 3.50 5.220 0.50
AWD-20 462 264 2.496 3.44 4.962 0.50
Prilled urea (140 kg N/ha)

CsSw 520 264 4.609 5.75 8.954 0.50
AWD-15 486 264 4.635 6.18 9.171 0.51
AWD-20 462 264 4.242 5.84 8.580 0.49
uUsG
CsSw 520 264 4.778 6.09 9.733 0.49
AWD-15 486 264 4.895 6.53 9.890 0.49
AWD-20 462 264 4.695 6.47 9.590 0.49
LSD (5%) 0.16 0.22

CSW=Continuoustandingwater. AWD -15=Irrigationappliedwhenwaterlevel at 15 cm below groundsurface AWD-20=Irrigation
applied when water level at 20 cm below ground surface.

Table 2. Irrigation water depth, grain yield, above ground biomass, water productivity (WP) and harvest index for BRRI
dhan29 under different water treatments at BRRI, Gazipur, Boro 201415.

Treatment Irrigation water Rainfall Grain yield WP Biomass HI (%)

applied (mm) (mm) (t hat) (kg hat mnt?) (that)

NO fertilizer
CSW 789 326 2.768 2.48 5.5682 0.49
AWD-15 606 326 2.798 2.88 5.596 0.50
AWD-20 567 326 2.688 3.13 5.462 0.49
Prilled urea (140 kg N/ha)

CSW 789 326 5.010 5.30 10.437 0.48
AWD-15 606 326 4.948 5.30 10.098 0.49
AWD-20 567 326 4.850 5.43 9.898 0.49
uUsG
CsSW 789 326 5.230 4.69 10.896 0.48
AWD-15 606 326 5.374 5.77 10.748 0.50
AWD-20 567 326 4.833 541 9.863 0.49
LDS (5%) 0.12 0.13

CSW=Continuoustandingwater, AWD-15=Irrigationappliedwhenwaterlevel at 15 cm below groundsurface AWD-20=lIrrigation
applied when water level at 20 cm below ground surface.

Table 3.Validation results of biomass and grain yield under different water regimes for BRRI dhan28 at BRRI, Gazipur, Boro

20142015.

Treatment Yield (t hat) Pe Biomass (t hd) Pe
Obs. Sim. (£%) Obs. Sim. (%)

CSW x NO 2.526 2.621 3.76 5.082 5.245 3.21

AWD-15 x PU 4.635 4.762 2.74 9.171 9.548 4.11

AWD-20 x USG 4.695 5.233 11.46 9.590 10.450 2.71

CSW=Continuoustandingwater. AWD -15=Irrigationappliedwhenwaterlevel at 15 cm below groundsurface AWD-20=Irrigation
applied when water level at 20 cm below ground surface.

potentid in climate related scenard studies in  Development of soil moisture declination model
BangladeshBasedon the validation performance for alternate wetting and drying (AWD)

of the modd the probabilistc yield will be irrigation for rice cultivation

estimated under AWD method for similar climatic The experiment was set up BRRI farm, Gazipur,
condition. in Boro seasa 201415 to study the soil water
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dynamics for development of irrigation scheduling  The experimental soifype is siltyclay loam.
model. The experiment contains six treatments angoil samples were collected from different layers
each ofthemwasreplicatedthrice. The treatments  having 5 cm depth.In T, and T, sampleswere

were collected from 015 cm depths when water level in
T,=Continuous standing water (CSW) the PVC pipe reacheddifferent levels. In T and
T,~CSW with polythere protection arourd the T, sampleswere collected from 0-30 cm depths
field and levee when the wate levd in the PVC pipe reaches
T,=Irrigation when wate leve 15 cm below  different levels belov the grourd surface Soil
ground level (GL) moisture content was determined by gravimetric
T,=T, with polytheneprotectionaroundthe field method. Graphsvere plotted for different layers
and levee with the soil moisture content and water levelada

T.=Irrigation whenwater level 30 cm below GL A relationship is also developed between parched
T¢=Ts with polytheneprotectionaroundthe field  water level below ground surface and soil moisture
and levee content in different layers.

RCB design was followed. BRRI dhan28 was  Figure 1 shows the soil moisture content at
the testal variety Seedig was done on 20"  different layers for different perched water levels
November 2014. Fortfive-dayold seedlings were below the ground surface ify. It shows that even
transplantd on 4 Januay 2015. Individud plot near saturation, the soil moisture content decreases
size was 5 m x 4 m and each plot was separat&dth soil depths. At the water level of 6.0 cm the
from others with 1 m buffer area. A spacing of 20soil moisturecontentin the 15t 2nd, 3d 4t 5th and
cn x 20 cm was maintained Recommended 6" layers are 40.0, 33.5, 34.5, 30.0, 28.0 and 29.6
fertilizer management and cultural practices wer@ercen respectivey. It also shows that soil
followed. To prote¢ seepag losse polythene moisture content in thestL2nd, 34, 40 50 and &
sheets were placed around the plots and levees tdyersreachesto 22.5, 23.1, 23.4, 23.5, 23.6 and
treatmentT,, T,andT,. Irrigationswereappliedby  23.8 percentrespectivelywhen the parchedwater
measuring with a flow meter. level reached at 30 cm below the ground surface.

Soil sample were collected from different Figure 2 shows differ@énconditions that plant
depths to determire the moistue contert under experienced during water depletion. When parched
different water level conditions. Ithe continuous water level remains within 15 cm below ground
standirg wate plots a closal bottam cylinder surface the soil moisture content in the effective
(steé drum) was placel to determire the daily  rootzore (0-30 cm) is greate than the field
. . . Soil moisture (%)
in the drum to measure the daily water level in the_
drum. Partially perforated PVC pipe were installed ——6cm —@—10cm —A—15cm
in each plots to measure the daigter level. PVC —%—20cm —%—25cm —€—30cm
pipe of 25 c¢cm height and 15 cm perforation were]
installedbelow soil surfacein treatmentT, T,, T,
and T,. PVC pipe having 40 cm height and 30 cm351
perforation were below soil surfae installed in
treatment T and T, Water levels in thelots were 34
measurd daily. Daily temperature relative
humidity, sunshine hours, wind speed and rainfall25_
data were collectal from Plant Physiology — o —06—0—0—9
Division, BRRI. Daily referene crop

i 1 1 20 T T T
evapotranspiratioET,) wascalculatedusingETo 05 | 510 @ 1045 @ 1520

T
2025 2530

Calculator Seepag qnd percolation rate was Soil layer (cm)
assessed from the daily water level fluctuation datgig. 1. soil moisturecontentin different soil layers(0-30 cm)
of polythene protected and unprotected glot for different parched water levels in the field.
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20 cm, MC<FC
MC>FC

¥ 25 cm, MC<FC

MC<FC

Fig. 2. Soil moisture condition in the effective rootzone of rice for different parched water levels in the field.

capacity and no stress is observed. When parchdatal amount of irrigation applied in,, T,, T,, T,
water level fils at 20 cm below ground surface the T, and T, duringthe growth seasorwere 700,584,
soil moisture content in the upper partl® cm) of 539,482,405 and 356 mm respectivelyA total of
the effective rootzone is less than the field capacitp0 mm rainfall was recordel during the field
and slight stress is observed. When parched watgrowth span.Table 4 also showsthat irrespective
level falls at 30 cm below ground surface the soibf treatments polythene protected plots save more
moisture content in the effective rootzone is lesswater than th nonprotected plots. This result also
than the field capaciy and moderaé stres is indicates polythene protection could be an effective
observed. measure for saving irrigation water in rice field.
Different wate regimes maintaine in the Table 5 shows the yield of BRRI dhan28 under
treatments during the growth duration. The fielddifferent irrigation treatments. Yield data showed
growth durationwas100days.In treatmenfl, and tha amorg the treatments highed yield was
T, continuousstanding water was maintainedfor ~ obtainel from continuows standirg wate plots
90 daysand below saturateccondition for 10 days  (T,=5636 kg/ha, T,=5563 kg/ha) followed by 15
(before harvest). Plots were remained in standingm (T,=4951 kg/ha, T,=4894 kg/ha) and 30 cm
water condition for 61, 62, 46 and49 daysin T,, (T;=48% kg/ha T,=467 kg/hg AWD plots.
T, TgandTgrespectively. Yield were mud lower in T, and T, plots
Table 4 shows the numbe and amourt of  comparedo T, andT, plotsfor uncontrolledwater
irrigation applied under different treatments. Forstressoccurredduring the reproductivephasedue
land preparation (LP) 210 mm irrigation water wago few days disorder of irrigation pump (DTW).
applied in the field. The number of irrigation waslrrespectie of treatments highe vyield was
the highestin T, (17) and the lowestin T, (10).  obtainedfrom non-protectedplots comparedo the
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Table 4. Number of irrigation, irrigation water applied and total water usedfor BRRI dhan28 under different treatments,
Boro 2014, BRRI farm, Gazipur.

Treatment No. of irrigation Water applied Irrigation during Rainfall Total water Total water Irrigation water
applied for LP (mm)  growing (mm) (mm)  used (mm) requirement (mm) saved ovel, (%)

T, 17 210 700 90 1000 631.1 -

T, 14 210 584 90 874 631.1 16.6

T, 13 210 539 90 839 631.1 23.0

T, 12 210 482 90 782 631.1 31.1

T, 11 210 405 90 705 631.1 42.1

Tg 10 210 356 90 656 631.1 49.1

Table 5. Yield, yield loss and water productivity of BRRI dhan28 under different treatments, Boro 2015, BRRI farm, Gazipur.

Treatment No. of irrigation Total water used Grain yield Yield loss oveiT, Water productivity
applied (mm) (kg/ha) (%) (kg/hamm)
T, 12 1000 5636 - 5.636
T, 10 874 5564 1.28 6.366
T, 9 839 4951 12.15 5.901
T, 8 726 4894 13.16 6.741
Ts 7 675 4896 13.13 7.253
Ts 6 646 4676 17.03 7.238

ploythene protected plots. This may be due to thEaridpur) of Pabra distrid and four upazials
obstruction of the border plants to extractrimmts (Mohanpur Bagmara Durgapu and Puthig of
from adjacent areas. Table 5 also shows the relativeajshaf district (Fig. 3). A prestructured
yield loss comparé to the continuows standing questionnaire was used for the survey. Information
water treatment (J. Water productivity was the was collected from ten STWs in each upazila.
highestfor treatmentT, (7.25 kg/hamm) and the The groundwate levd in Chatmador,
lowestfor T, (5.63kg/hamm). Yield losswasthe Bhangura and Faridpur upazilas of Pabna district
highestin T, (17%) and the lowestin T, (1.3%). decline to 9.18.0.68 m below the ground surface
Therefore considerig vyield loss water during April-June. Whereas, the groundwater level
productivity and water savingT, and T, arefound in Mohanpuy Bagmara Durgapu and Puthia
better than the others for irrigated rice cultivation. upazilas of Rajshshi district declines to 6 4068

The study will be continued to determine soilm below the ground surfa@ during April-June.
moisture cheacteristics curve at different layers. Due to the water level declination STW operation
Further analysis will be done to complete the workhampers significantly and Boro coverage decreased
Soil moisture characteristis curve at different day by day. In someplacesSTWs were converted
layers will be developé to evaluae the field to DSSTW (Deepse shallov tubewel) and
capacity, permanent wilting point and available soiVDSSTW (Very deepsé shdlow tubewell) It
water contentd develop a model for soil moisture reducel the dischar@ significantly As a result
dynamics. Prediction of irrigation schedule will beirrigation cog was increasd and it was less
possible after development of the model. reliable Therefore farmers convertel Boro rice

area to Rabi crops (wheat, maize, grasspea, onion,

Delineation of areas having water shortage garlic etc.) area to combat the water sage. On
during Boro rice cultivation in north-west average 2,139 ha and 608 ha Boro area has been
Bangladesh decreased in the upazilas of Pabna and Rajshahi
The study was conducted in i@ and Rajshahi district respectively.
districts of Bangladesh to locate STW areas facing Average ground water level during dry period
wate scarciyy during Boro seasa and finding remairs within 6.4010.68 m in Pabra and
possible remedies in crop production. Rajshahi district. Therefore, the pump Gf\8 has

Survegy was conductel at five upazilas to be set 1.B.5 m and 1.%5.0 m below ground
(Atgharia Chatmohoy Bhangura Ishward and surfae to withdraw the groundwate for crop
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(DISTRICT)

a. Upazila of Pabna district

c. DSSTWat Pabna district

RAJSHAHI

Rt
BAGMARA

b. Upazila ofRajshahi district

g

' ANy

d. DSSTWat Rajshahi district

Fig. 3. Study location (a and b) and SPleced at dferent depth below the soil surface at (c) Pabna an@djhahi.

irrigation in Pabnaand Rajshahidistrict (Fig. 3)
respectively.

USE OF WATER RESOURCE IN RAINFED
ENVIRONMENT

Terminal drought mitigation
transplanting dates in T. Aman 2014
The experimen was conductel in Kushtia to
determire the effed of drough for different
transplantig dates in T. Aman rice. A long
duration variety (BR11) and a shot duration

adopting

17 July (T,), transplantig at 24 July (T,),
transplantig at 31 July (T,), transplantig at 7
August (Ty) and transplanting at 14 AugustT
Thirty-day-old rice seedling were
transplantd with 20 cm x 20 cm spacing.
Individual plot size was 8 m x 6 m with 60 cm
buffer zones.A USWB classA evaporationpan
and a rain gauge were installed nea the
experimenth field to determire evaporatio and
rainfall amounts during thece growing season. A
slopping gaug was also placeal in the field for
seepage and percolation measurement. Data were
recorded at 09:00h daily to determine seepage and

variety (BRRI dhan33) were tested during T. Amarpercolation rainfall and evaporatio from the

season There were six treatmens with three

experimental field. The historicaainfall data were

replications in the experiment and theaiments collected from the Departmehn of Agricultural

weretransplantingat 10 July (T,), transplantingat
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in soil) was calculatel using drought model  Drought amount (mm)
(developed by Dr Towfiqul Islam). 60 —¢=— Avg. vegetative == Avg. reporductive
Table 6 shows the dught amount at different
growth stage of rice for different dates of
transplanting. BRRI dhan33 suffered comparatively*0 =—d— Avg. ripening == Avg. seasonal
less drought than BR11 due to its shorter growthg
duration. From the drought pattern of the previous
yea in cae of BRRI dhan3 drough in
reproductie and ripening phasse increasd with 10
delay transplantig (Fig. 4). In 2014 drought

amourt were almog sane during reproductive Ju 10 u17 Ju24 Ju 3l
phase when they transplanted up to 24 July and for Transplanting date

the period 24-31 July drough amour slightly  Fig. 4. Averagedroughtpattern(2009-13) for BRRI dhan33at
increased, aftethe period it increased rapidly. In Kushtia.

ripening phasesdrought gradually increased(Fig.  prought amount (mm)
5) for transplantig after 17 July. When short gg
duration variety transplanted before 24 July it cargo
escape terminal drought. 70
For long duration variety, drough amount 60
increased with delay transplanting. Fig. 6 presentso
averageterminal drought over transplantingdates 40
in the previous years (20€8) and Fig. 7 presents 30
drought in 2014 at Kushtia. Drought in vegetative20
phase shows decreasing trends over transplantii§ ;/l
dates (Fig. 6), reproductie and ripening phases O_Ju.lo W17 Juza 3l AuT  Auia
have rising trends after transplantingon 24 July Transplanting date
and ripening phag has almog similar trend In Fig. 5. Drought pattern in 2014 for BRRI dhan33 at Kushtia.
2014, vegetative phase shows decreasing trend on
delay transplanting But in reproductie and (5.46 t/ha) when it was transplanted on July 17 and
ripening phasesevere drought occurred in case ofthe lowest yield was found 4.07 t/ha in case of
transplanting after 24 July. transplanting on 14 August. For BR11, the highest
Table 7 shows the yield and yield contributingyield was found for July 17 transplantig (5.76
character BRRI dhan3 the yielded the highest t/ha)andthe lowestyield was observedn caseof

=—¢=— \/egetative == Reporductive
—&— Ripening == Seasonal

o

Table 6. Drought amount at different growth stages of rice, T. Aman 2014, Kushtia.

Treatment Vegetative phase (mm) Reproductive phase (mm) Ripening phase (mm) Total (mm)
BRRI dhan33
10 July (T) 7.1 0 18.8 25.9
17 July (T) 7.1 0 26.8 33.9
24 July (Ty) 7.1 7.6 35.1 49.9
31 July (Ty) 7.1 7.6 44.1 58.8
07 August (Ts) 0 11.8 44.9 56.7
14 August () 0 40.8 40.9 81.7
BR11
10 July (T) 7.1 40.8 39.9 87.8
17 July (T) 7.1 42.8 49.9 99.8
24 July (Ty) 10.3 39.6 54.9 104.8
31 July (Tp) 147 40.1 58.0 112.8
07 August (T) 7.6 59.1 57.0 123.7
14 August () 7.6 64.1 58.0 129.7
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Drought amount (mm) Drought amount (mm)
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Transplanting date Transplanting date

Fig. 6. Average drought pattern (2008) for BR11 at Kushtia. Fig. 7. Drought pattern in 2014 for BR11 at Kushtia.

Table 7. Yield and yield components for different transplanting dates, T. Aman 2014, Kushtia.

Treatment Transplanting Plant ht Panicle /M Filled grain/ 1000grain Yield
date (cm) panicle wt (gm) (t/ha)
BRRI dhan33
T, 10 July 114.67 261 139 25.36 5.26
T, 17 July 115.67 285 127.33 25.42 5.46
T, 24 July 111.67 248.3 130.33 23.39 5.23
T, 31 July 101.67 224 135.33 24.47 4.67
Ts 7 Aug 102.63 262.3 121 23.02 4.35
T 14 Aug 102.67 3016 102.67 24.02 4.07
LSDq 5 4.73 17.48 18.01 1.2 0.39
CV (%) 24 3.6 7.9 2.7 4.4
BR11
T, 10 July 120.2 265.33 107.2 24.55 5.70
T, 17 July 116.0 333.3 106.3 24.47 5.76
T, 24 July 109.7 275.0 102.2 24.13 5.46
T, 31 July 107.3 304.3 1435 24.79 5.21
Ts 7 Aug 108.4 302.3 140.4 23.53 4.75
T 14 Aug 104.3 296.7 127.4 23.85 4.44
LSDg 5 5.97 347 17.7 0.91 0.37
CV (%) 3 6.4 8 21 3.6

14 August (4.44 t/ha). Yield decreased for bothduration But both the shot and long duration

short and long duration variety after transplanting varieties faced fewer droughts when they were

on 24 Jly. transphntal before 24 July. So, transplanting
Droughtis an unpredictablephenomenorand  before 24 July would be low risk period, 24-31

it reappears after-50 years. Short duration variety July would be medium risk period and after that it

faced fewer droughs due to its shorte growth  would be high risk period of drought.
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SUMMARY field capaciy having good rooting ability. To
improve the spikelet fertility of BRRI dhan28 and
Plart Physioloyy Division mainy works on BRRI dhan® at flowering stagg a MABC
different aspects of abiotic stress tolerance such @gogramne is on-going to introgres spikelet
salinity, submergence, drought, heat and cold etdertility QTL (qSF4.) from heat tolerant genotype
The division also covers othe aspecs of rice  N22 At third backcrossig 40 and 109 BC,F,
physiology sudh as growth behaviour photo  seeds were produced for BRRI dhan28/N22///BRRI
sensitivity photosynthesis climate chang and dhan®3 and BRRI dhan29/N22///BRR dhan29
crop weathe information About 189 rice respectively. About 147 rice genotgpéom BRRI
genotypes from different sources, i.e. IRSSTN, OTGenebank germplasms and INGER materials were
advancedoreedinglines, antherculturedlinesand  screened for cold tolerance and 14 genotypes were
200 germplasms from BRRI Gere Bark were selectél as tolerant Advancel rice genotypes
screenedor seedlingstagesalinity tolerance.Out  IR7749631-2-1-3-1 and IR6226&12-6-2 showed
of them 60 lines an@5 germplasms were selectedcold tolerane at seedlilg stage and two other
as tolerant to moderatey tolerant Among the advanced leding lines BR78129-1-6-1-P4 and
testel advancd breedirg lines for reproductive BR78131-3-1 had higher recovery after cold spell.
stage salinity tolerance four advanced lines wer&he polythere coveral seedbd techniqe has
selectel of which IR78761B-SATB1-28-3-24 is  visible benefis in raising seedlig a low
now releag as sak tolerart variety. Three temperature condition. A study has been initiated
germplasms and one advanced breeding line wefes yea for the developmen of field-based
characterizd for salinity toleran@ of whole seedling raising techniqe for Boro seasonos
growth period and identified Lambra, Bazail dhanextreme low temperature condition. Based on two
and Kechrail as tolerant genotype. In comparativgears results it should be recommended to use rice
study with four salt tolerant varieties for salinity husk amendment in addition to polythene cover for
tolerance of whole growth period BRRI dhan47,raising bette and healtty seedlig only when
BINA dhanl0 and BINA dhan8 demonstrated temperatue remairs extremey low during Boro
similar levd of toleran® reaction All high-  season.
yielding sak tolerant varieties were testal for
salinity tolerance at germination, pa@snhergence
and seedling stage. Salinlgvel 25, 10 and 8 dS/m SALINITY TOLERANCE
could be the critical levd for discriminating
tolerant to sensitive varieties for germination, postidentification of new sources of salinity tolerant
germinatioln and seedlirg stage respectively. donor from Bangladeshi rice germplasms
Germination stage was relatively tolerart than Some200 BRRI GeneBank accessiongAcc. No.
postgermination and early seedlingogth stage. 208 to 458) were characterizé through IRRI
About 108 rice genotypes were characterized fostandard method described by Gregaeioal., 1997
submergence toleranddentifying Kalaba, Kerani  for seedling stage. Among the tested germplasms,
dhan, Thakor and IR7709-2R-B-10 as tolerant none found tolerant while only 25 germplasms
and nonelongatig type genotype with 100% showedaveragevisual score(SES)5.0 to 5.5 that
survivd and bette recovery Performane of s classified as moderately tolerant. However, other
NERICA, ALART and anther cultured lines were genotype showel visud scoe 6 to 9 tha is
studie for drough stres at reproductie stage, susceptibd to highly susceptible The selected
where NERICA Mutant, two ALART and one accessions are 244 (Kashia Binni (2)), 254 (Ausha
anthe cultured line found bette unde drought Boro), 275 (Naria Buchi), 282 (Gojol Goria), 305
stress Of which, one advance breedily lines (Kala Jira), 306 (Joluya),319 (Bhog), 320 (Depa),
IR82589B-B-84-3 is released as drouglolerant 339 (Lal Mughi), 367 (Jolo Koia), 368 (Sapahar),
variety. Among the testal lines for low water 382(Mal Sira(2)), 385(BhatRaj), 386 (Mugi (s)),
condition IR83142B-71-B-B performedbetterat 393 (SindurKowta), 394 (Boron Dhan),400 (Indar
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Sail (2)), 408 (Muta Ganiji), 409 (Loha Dang), 419tolerance at seedlinstage under 12 dS/m salinity

(Sona Sail (4)), 432 (Bada dhan), 433 (B)chB4
(Rowal Doh), 435 (Mohini Sail).

Screenirg for salinity tolerance of some
advanced breeding materials and existing salt
tolerant varieties

To identify salttolerantgenotypest seedlingstage
15 genotyps along with tolerart and sensitive
check IRB4436B-10-3 and IRRI154 respectively
werescreenedinderl2 dS/msalinity stressOut of
15 genotypes seven genotyps IR78761B-
SATB1-28-3-26, IR8344034-B-11-2-1-1-AJY1-B,
IR770922R-B-10, Kechral (Local), BRRI
dhan47 BRRI dhan@ and BRRI dhan4lwere
identified as moderate} tolerart having visual
score 5.

Screenirg for salinity tolerance of INGER
materials
Forty genotyps along with BRRIdhan# and

stress. Out of 20 genotypes, 16 genotypes namely
IR87830B-SD0O1-2-3-B, IR87830B-SDO1-2-2-

B, IR879381-1-3-2-1-B, IR87830B-SD0O21-3-B,
IR879164-1-2-1-1-B, |IR879381-2-2-1-3-B,
IR878313-1-1-2-2-BAY B, IR879381-1-1-2-1-3-

B, IR878706-1-1-1-1-B, IR878727-1-1-2-1-B,
IR879381-1-2-3-3-B, IR879381-2-2-2-1-B,
IR8793%6-1-3-2-2-B, IR8786359302-1-1-2-3-B,
IR879486-1-1-1-3-B and IR87938L-2-2-2-3-2-B
were identified as tolerant to moderately tolerant
with visual score 3 to 5.

Screening for salinity tolerance of some anther
cultured lines

Fifty-five anther cultured lines along with FL378
and BRRI dhan40 as tolerant and BRRI dhan28,
IR29 as sensitive checks were screened for salinity
tolerance at seedling stage under 12 dS/nmital
stress. Out of them, eight lines namely BR8019
AC4-1-1-3, BR8019 AC5-1-2-1, BR8019ACS-1-

BRRIdhan61 as tolerant and IRRI154 and IR29 ag-2, BR8036AC3-2-2-3, BR8036AC2-1-2-1,

sensitie checks were screend for salinity

BR800YAC3-1-1-2, BR800Y9ACS-1-2-2 and

toleranceat seedling stage under 12 dS/m salinityBR8033AC3-3-2-3 were identified as moderately
stress. Among tested genotypes, 11 genotypes sutdierant having visual score 5.

asIR11T129,IR12T254,IR12T133,IR12T260,A-

69-1, CSR28 IR584436B-10-3, IRRI 147,
IR669463R-178-1-1, Nona Bokra and Pokkali
were identified as tolerant to madéely tolerant
having visual score ranged 3 to 5.

Screening for salinity tolerance of OT materials

Screenirg for salinity tolerance of advanced
breeding materials and germplasms

Nine genotypes along with tolerant and sensitive
check FL378 and BRRI dhan49 respectively were
screend for salinity tolerane at seedlirg stage
under 12 dS/m salinity streséimong the tested

Forty three genotypes along with BRRI dhan53 andyenotyps BR7941116-1-2-1, BR794%:30-1-1-1,

BRRI dhanb54astolerantand IR29, BRRI dhan49
andIRRI154 assensitivecheckswerescreenedor

salinity toleranceat seedlingstagewith 12 dS/m
salinity stress.Out of 43 genotypes8 genotypes
namely IR863898-2-1-B, IR8638586388.17-3-

1-B, [IR834604-B-2-1-1, BR878016-8-3-9,
BR909G2, BR87292, BR87382 and BR87422
were identified as moderatgf tolerant having
visual score 5.

Screenirg for salinity tolerance of STBN
materials

FL 378 and Dudkalan were identified as
moderatey tolerarnt to salt stres than other
genotypes due to les uptake of Na' and
maintenanceof good balanceof Na'/K* ratio in
shoot.

Characterization and evaluation of advanced
breeding materials for salinity tolerance

Two PVT and four ALART lines along with
tolerant and sensitive checks, i.e. BRRI dhan47 and
IRRI154 were considered for this study during T.
Aman season to find out the yield pdiah and

Twentyone genotypes along with BRRI dhan47toleran@ reaction in varying salinity leved at
BRRI dhan61 as tolerant and IRRI154 and IR29 areproductive stage. Salt stress was applied at 31

sensitie checls were screend for salinity

daysafter sowing; stresswas appliedto the water
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in the bucket by adding NaCl @ 3, 6, 9 and 14ts yield reductimn was highe at 9 dS/m The

dS/m One sd without sat was considerd as
control.
The salinity develope as saturatim paste

reductionwas less than 25% up to 6 dS/m but it
was more than 60% at 12 dS/m for all the tested
lines excludingtolerantcheck BRRI dhan47(Fig.

extract (ECe) in the soil ranged from 0 to 1 dS/m, 2). However, the discrimination levd between
to 3.5 dS/m, 6 to 9 dS/m and 8.5 to 11 dS/m for theolerart and susceptibd genotyps would be
applied level 0, 3, 6, 9 and 12 dS/m respectivelyconsiderd at 9 dSin salinity level. Days to

BRRI dhan47andotherthreelines|R730558-1-1-
3-1, IR78761B-SATB1-28-3-26 and IR7876B-

heading was earlier for thgenotype IR7876B-
SATB1-28-3-26 followed by IR78761B-SATB1-

SATB1-68-6 yielded better than other genotypes a68-6 and IR730558-1-1-3-1 than the tolerant
high levels of salinity (9 and 12 dS/m) (Fig. 1). All che&k BRRI dhan4 at 12 dSim salinity level.

the testel genotyps and checls had shown
increasing trends of yield reduction withcreasing
salinity levd (Fig. 2). Genotye IR7876%B-
SATB1-28-3-24 performedbetterup to 8 dS/mbut

Grain yield (g/plant)
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Fig. 1. Yield potentid at varying salinity levels Error bar
represents ean+SE.

% reduction of yield over control

B 3dS/m = 6dS/m m9dS/m m12dS/m

100+
80
60 |
40

c |

< © ) < © < <t <
N N Lo 4 To)
20{ % 2 g 1l¥ ¥3 |8 2 5§
°© b 28 '3 'y & 5
404 @ @ @ x ~ e} x -
E @ x e
= = n g
m

Lines/Varieties
Fig. 2. Reductionof yield over controlat varying salinity levels.
Error bar representaean+SE.
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Consideriny the yield potentialiy and tolerance
reaction at different salinity level, four lines
IR73055-8-1-1-3-1, IR78761B-SATB1-28-3-26,
IR78761B-SATB1-68-6 and IR78761B-SATB1-
28-3-24 could be proposed for further evaluation at
field condition.

Characterization of germplasms for salinity
tolerance

Three germplasms and one advancd line along
with tolerantand susceptiblecheck BRRI dhan5z
andIRRI154 were consideredor this studyto find
out theyield potentialandtolerancereactionunder
salinity stressatreprodictive stageduring T. Aman
seasonSalt stress@ 8 dS/mwasapplied 35 days
after sowingby addingNacCl in the bucket.Oneset
without salt was considered as control.

The salinity developé as saturatim paste
extract (ECe) in the soil ranged from 0 to 0.5 dS/m
and 4.5 to 5.5 dS/m for the applied level 0 and 8
dS/im respectivey at harvest Rice germplasms
Lambra, Bazail dhannal Kechrail produced better
yield than other testedgenotypesat 8 dS/m (Fig.

3). Yield of rice genotyps were reduced
significantly in salt treated condition than control.
Grain yield reduction was highes for sensitive
check IRRI154 (>50%) (Fig. 4). Considering the
yield reduction unde 8 dSin salinity level, the
tested three germplasms (Lambra, Bazail dhan and
Kechrail) were éund tolerant at the reproductive
stage and could be recommended for use in salinity
breeding programme.

Comparative physiological study of salt tolerant
varieties

Fou tolerart varieties BRRI dhan47 BRRI

dhan61BINA dhar10andBINA dhan8 with salt
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Fig. 4. Reductionof yield over control (%) at varying salinity
level. Error bar represents mean+SE.

tolerantandsusceptiblecheck,i.e. IR584436B-10-
3 and IRRI154 were considerd for this study
during T. Aman seasa to find out the yield

potential andsalinity tolerance in varying salinity

stressat reproductivestage.Salt stresswasapplied

Grain yield (g/pot)
101
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IR58443 IRRI154 BRRI
dhan47 dhan6l dhan8 dhanrl0

Varieties

BRRI BINA BINA

Fig. 5. Yield potentid at varying salinity level. Error bar
represents mean+SE.

genotypes. Yield is drésally reduced for all the
genotyps at 12 dSin salinity stress At higher
salinity level (6, 9 and 12 dS/m), BRRI dhan47 and
BINA dhan8 took more time for heading. Days to
headirg were observel lowed in the genotype
BINA dhan10 and IR5844%B-10-3 atall salinity
stress. Based on yield potential and reduction of
yield unde different degres of salinity at
controlled condition, BRRI dhan47was found as

the besttolerantfollowed by BINA dhanr10, BINA
dhan8 and BRRI dan61.

Evaluation of salt tolerant Boro varieties at
different salinity stress at different sowing time
An experimentwas conductedin the nethouseof
Plant Physiology Division of BRRI during Boro
season BRRI dhan67 BRRI dhan6l BRRI
dharb5 BRRI dhan4 and BINA dhanl0 were

31 days after sowing. Stress was applied to thensideredor thisstudy. Plantsweregrownin the

waterin the bucketby addingNaCl @ 3, 6, 9 and

perforat@ plastic pots filled with grinded soil.

12dS/m. One set without salt was considered aBhreesetsof plantsweregrown at 15 dayssowing

control.

interval where 15t set was sown at 12 December

The salinity developel as saturatiom paste 2014.Salt stress was applied 60 days after sowing.
extract (ECe) in the soil as 0.1, ~ 2.44.5, ~ 6.0 Stress was made by adding NaCl in the bucket at 4

and ~8.5dS/mfor theappliedlevelsO, 3, 6, 9 and

and 8 dS/m. One set of plants was used as control

12 dS/m respectively. Grain yield was statisticallywithout salt). Considerig yield and vyield
similar for all the tested genotypes at 0 and 3 dS/momponend BRRI dhan& and BINA dhanl0

sdinity stress Interestingly the yield was
increasd at 6 dS/m salinity stres for BRRI
dhan47,BINA dhan8 and 10 (Fig. 5). But after
that, the yield was decreasedyraduallyfor all the

were the best performet all sowing time. All the
varietiesgavecomparativelybetterperformancen
2nd sowing due to low sterility with high filled
grain number at salt stressed condition (Fig. 6).
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Fig. 6. Grain yield btested varieties at different salinity level during 1st, 2nd and 3rd sowing. Error bar represents +SE.

Investigation on tolerance level of modern varieties showal inconsisteng on their salinity
salinity tolerant rice varieties tolerance with the increasing of salt concentration.
Studies were undertaken and designed to determifidhney showeal gradua sensitvity from their
the level of tolerancef all released high yielding previous salt tolerant ranking from T to MT, MT to
sak tolerarnt varieties during germination post MS and MS to S respectively. Therefore, in this
germination and seedling stagésvo different sets study, BRRI dhan47, BRRI dhan61, BINA dh@n
of salinity stresdevel wereemployedi.e. 0, 5,10, and BINA dhanl0 showal relatively better
15, 20 and 25 dSin for germinatimn and post  tolerance capacity compared to other varieties at
germination growth studsind 0, 4, 8, 12 dS/m for high salinity level (Table 1).
seedling stage. Tolerance at seedlig stage The
Tolerance at germination stage. The effects investigationwas designedto know the behaviour
of salinity stress on germination was judged byof tested varieties for whole seedling growth period
three parametes i.e. final germinatim percent in to different levels of salinity stress at seedling
(FGP), speed of germination (SG), and germinatiostage The resuls reveale that even at low
energy percentage (GE %At 25 dS/m salinity, concentration of salt for prolonged period could
FGP was inhibited greatly and ranged0-11.67% also be destructive. At 8 dS/m, only two varieties
for BRRI dhan40, BRRI dhan4l, BRRI dhan53,BRRI dhan& and BINA dhanl0 showel SES
BRRI dhan54 Pokkal and IRRI154, which are 7.25 (moderately sensitive) but the rest was highly
regarded as sensitive to moderately sensitive. Tweensitive. At 12 dS/m, the SES ranged 8.39.60
varietis BRRI dhan& and BINA dhanl0 that means all were shown highly sensitive. The
maintainedFGP 31.67% and 36.67% respectivelythreshold salinity at which growth of rice begins to
and these could be termed as moderately toleraride affected by the salt can be as low as 3 dS/m
However, only three varieties BRRI dhan47, BRRI(~30 mM salt).

dhan6land BINA dhan8 maintainedFGP >50% Basal on all parametes at germination post
at 25 dSi could be considerd as tolerart at germination and seedlirg stage three varieties
germination stage. BRRI dhan47 BRRI dhané and BINA dhan8

Tolerance at pst-germination growth. Post  were found tolerant two varieties BRRI dhan61
germination growth was characterizé through and BINA dhanl0 was found moderately
plumule and radicle dry weight reduction All tolerant four varieties BRRI dhan40Q BRRI
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Table 1. Reduction of total dry weight plumule and radicle) compaed to contol and classification of varieties fortolerance.

Varietiy Dry weight reduction at salinity level (dS/m) Classification for tolerance at salinity level (dS/m)
5 10 15 20 25 5 10 15 20 25
BRRI dhan40 -3.88 13.17 -67.82 -54.91  -100.00 T T S MS S
BRRI dhan41 -15.65 -30.43 -41.65 -46.53  -75.59 T MT MS MS S
BRRI dhan47 -0.21  -19.21 -28.65 -36.39 -58.75 T T MT MT MS
BRRI dhan53 -20.62 -23.36 -33.51 -60.67 -87.94 MT MT MT S S
BRRI dhan54 5.96 -32.22  -36.35 -67.01 -82.61 T MT MT S S
BRRI dhan61 -7.79  -13.65 -32.91 -38.44  -58.76 T T MT MT MS
BRRI dhan67 -4.18  -23.08 -33.00 -40.93  -54.83 T MT MT MS MS
Pokkali -2891 -56.39 -43.10 -63.70  -100.00 MT MS MS S S
IRRI154 -26.65 -29.07 -44.42 -56.02 -61.33 MT MT MS MS S
BINA dhan8 2.02 -19.58 -32.36 -22.10 -51.17 T T MT MT MS
BINA dhanr10 -4.89 -17.96  -39.78 -36.05 -58.73 T T MT MT MS

(T=Tolerant; MT=Moderately tolerant; MS=Moderatelysensitive; S=Sensitive) (Clasfication was adaptedaccordingto Fageria,

1985)

dhan4l BRRI dhan® and BRRI dhanZ was
found moderatey susceptibé and two varieties

Pokkal and IRRI154 was found susceptible.

Salinity levd 25, 10 and 8dSi could be the
critical levd for discriminging tolerart to
sensitive varieties for germination post

germinatim and seedlig stage respectively.

Germination stage was relatively tolerart than
postgerminatim and early seedlig growth
stage.

SUBMERGENCE TOLERANCE

Characterization of
advanced breeding
submergence

rice germplasms and
lines againg complete

Patha nuti, Sadadango boro IR7867-4R,
IR72046B-14-8-3-1, BR9377%9-14-7) were also
shown good survivability (58:91.7%) and very
goad recovery All thos genotyps were non
elongatirg type (relative elongation rangel 9.2-
59.6%) Survivability of FR13A and BR5 was
100 and 0% respectively The selected
germplass and advanced lines could be
recommended for further evaluation and then used
for future submergence breeding programme.

Effect of submergence orRice genotypes under
different water turbid condition

An experimemn was conductel at submergence
tarnk of Plart Physiology Division, BRRI HQ
during T. Aman 2014 Two germplasms
Pathornuti (Acc. 1838 and Saddangoboro (Acc

An experiment was conducted at submergence tak69) two submergene tolerart BRRI varieties

of Plart Physioloy Division, BRRI during T.
Aman, 2014 A totd of 99 germplasms four
advancd breedirg lines along with BR5 and

BRRI dhand and BRRI dhan® and three
breedirg lines IR72046B-14-8-3-3-1, IR77092
B-2R-B-10 and BR937%9-14-7 along with BR5

FR13A as sentive and tolerant check respectively and FR13A as sensitie and tolerart check

were characterizd and testal for complete

respectivey were used After 14 days of sowing,

submergence tolerance. The crop was completele crop was allowed to complee submergence

submergd at 14 days after transplantig by

maintainirg 75 cm wate dept from the plant base

maintaining 75 cm water depth for 14 days. At 14for 14 days During submergeneperiod wate of
days after submergence, the watersvdrained out the tank was mack turbid twice and thrice daily for

from the submergene tank The recovey and
survivability scorirg was dore by SES (IRRI,
1996) Among the testal genotypes Kalaba,
Keran dhan Thaka and IR77092B-2R-B-10

T, and T, tark respectivey and one tark kept
normd watg condition (T,). Wate temperature,
light intensiy and dissolvel O, were also
measurd during submergenefor all three tanks.

have showed 100% survivability with SES 1. OtheBreedirg line IR72046B-14-8-3-3-1 showal very

eight genotyes (Muirol, Bhoban, Maitya cheng,

sensitive to chlorophyl degradatia with lower
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survivability while submerged Submergence
condition of both normd and turbid wate caused
degradatia of leaf chlorophyll However BRRI
dhand had lower effed on chlorophyll
degradatia at 14 days submergene for different
turbid condition.

DROUGHT TOLERANCE

Performance of NERICA and ALART materials
An experimemn was conductel at BRRI HQ,
Gazipu during T. Aman 2014 to evaluaé six
NERICA and two ALART materials with check
variey BRRI dhan® shade by polythere sheet.
Twenty-five-day-old seedling were transplantd in
drum (56 cm x 43 cm) containirg 110 kg puddled
soil in two set where 14 sa was grown in well-
watera conditiors and 2nd sd& unde stress
condition At panick initiation stage wate was
drainal out from the 2nd sd so tha the plants
experiene drough stres from the reduction
division stage During the reduction division stage
arnd flowering periad the avera@ soil moisture was
below field capaciy (14-30%) which revealed
plants sufferal sevee watea stres both the
reproductve and ripening stage Due to wate stress
plart height and straw yield reducel remarkaby in
all varieties Grain yield of all the varieties reduced
significantly unde stres condition than control
(Table 2). Comparé to the contrd plant the
percen yield reduction of BRRI dhan® at stress
conditin was less (71.8% than othe varieties.
Among the NERICA materiab the lowed yield
reduction was recordel in NERICA Mutart (85%).
The sterility percentag was increasd due to water

stress Unde stres condition, amorg the tested
genotyps the lowed sterility percentag was found
in IR82589B-B-84-3 followed by IR83377%B-B-
93-3 and NERICA Mutant The yield reduction
might be due to increag in sterility. Considering
yield reduction and percen sterility NERICA
Mutart and two ALART materias IR82589B-B-
84-3 and IR8337%B-B-93-3 performel bette under
drouglt stress.

Performance of six advanced anther cultured
breeding materials

Six advancd anthe cultured breedirg materials
namely BR8009AC2-1-1-2, BR8M9-AC4-1-1-3,
BR8B009AC7-1-2-2, BROO9ACS8-1-2-4, BR8009
AC9-1-3-1 and BR8009AC11-1-5-2 along with
BRRI dhan56 were tested under control drought
condition. The methodology was same as previous
experiment Unde drough condition significant
reduction wasobserved in straw yield in all the
genotypes. All the tested rice genotypes had higher
yield reduction than the chedk variety BRRI
dhan® (75%) (Table 3). Among the tested
genotypesdrought stresscausediowest reduction

of grain yield with BR8B009AC11-1-5-2 (85%)
which showed lowest percent sterility (14%) under
drought condition. Based on the vyield reduction,
percen sterility and roat charactes it might be
concluded that among the tested anther cultured
genotyps BR8009AC11-1-5-2 performel better
unde drought stress.

Screening for deep rooting ability

Fifteen genotyps and a locd upland variety
Morichboti were tested following BRRI protocol
(2006 to identify genotyps having deg rooting

Table 2. Straw weight, grain weight and pecent sterility of tested varieties as affected by watestress atreproductive stage.

Designation Straw wt (g/plant) Grain wt (g/plant) % sterility
Con. Stress Reduc. (%) Con. Stress Reduc. (%) Con.  Stress

WAS 122IDSA 14-WAS B-FKRL. (NERICA-L8) 722 459 36.4 54.47 2.63 95.2 23.6 90.5
WAS 122IDSA 1-WAS-2-B-1TGR 123(NERICAL16) 71.6 55.3 22.8 40.38 3.18 92.1 334 84.9
WAS 161B-6-B-1(NERICA-L-36) 722 491 31.9 4560 1.20 97.4 21.0 95.5
WAS 161B-4-1-TGR 51 (NERICAL-32) 56.5 39.5 30.0 52.20 0.71 98.6 14.3 96.7
WAS 1914-10(NERICA-L-54) 60.0 374 37.6 57.64 1.08 98.1 11.9 92.3
NERICA mutant 57.3 359 37.2 46.42 6.92 85.1 14.1 72.9
IR83377%B-B-93-3 61.0 494 19.0 51.00 10.18 80.0 235 63.9
IR82589B-B-84-3 56.2 449 20.1 58.88 12.81 78.2 14.0 59.7
BRRI dhan56 542 426 21.4 53.09 14.98 71.8 16.6 56.3
LSD (0.05) 5.1 6.10 7.8
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Table 3. Straw weght, grain weight and pe cent sterility of tested varieties as affected by watestress atreproductive stage.

Designation Straw wt (g/plant) Grain wt (g/plant) % Ssterility

Con. Stress  Reduction (% Cont. Stress  Reduction (%) Cont. Stress
BR8009AC2-1-1-2 66.8 48.1 28.0 44.92 2.57 94.3 20.1 80.2
BR8009AC4-1-1-3 62.9 51.1 18.9 60.17 2.64 95.6 16.2 834
BR8009AC7-1-2-2 69.8 55.6 204 59.87 4.47 92.5 225 75.6
BRO09AC8-1-2-4 64.3 50.1 22.1 50.62 1.96 96.1 18.7 79.9
BR8009AC9-1-3-1 75.9 58.5 23.1 52.34 3.90 92.5 15.7 86.4
BR8009AC11-1-5-2 65.3 51.9 20.5 51.58 7.66 85.1 14.0 66.5
BRRI dhan56 58.4 47.0 19.5 56.45 14.03 75.1 19.6 57.8
LSD (0.05) 34 3.38 12.3
ability. There was genotypt variation in root HEAT TOLERANCE

charactes amorg the testel genotypes All the
testel materiak producel more than 40 cm long
root. The longes roat was producel by check
variety Morichboi followed by BRRI dhan56.
Among the NERICA lines NERICA Mutant

Development of heat tolerant BRRI dhan28 and
BRRI dhan29 by introgressing spikelet fertility
QTLs (qSF4.1) through marker-assisted
selection

produced the longest root (57.5 cm). The checKhis research was undertaken for improving heat

variety Morichbot producel 72.3 c¢cm long root.
Consideral# variatin was presen in cumulative
roat length (CRL). The highes CRL was also
observe in ched variety Morichboti. The highest
amoun of roat producel by the anthe cultured line
BR8009AC11-1-5-2 (237.5mgg of shoo) followed
by BR800SAC2-1-1-2 (224.7 mg/g of shoot).

AEROBIC RICE

Characterization and evaluation of aerobic rice
genotypes

Two aerobc rice genotyps IR83140B-36-B-B
and IR83142B-71-B-B along with standard Boro
varietiss BRRI dhan3 and BRRI dhan® were
tested in different watered condition. Fedsy-old
seedlingswere transplantedn metaldrum (56 cm

x 43 cm) containing 11&g puddled soil. There
were three levels of wate i.e. saturated field

tolerance of BRRI dh#@8 and BRRI dhan29 by
introgressing spikelet fertility QTIgSF4.1)from
N22 (IRGC19379). A total of 18 and 22 progenies
of BRRI dhan® and BRRI dhan® background
were selected as heterozygotes in qs&4.1QTL
region through InDEI markerR4M30 (Figs. 7 and
8). After selectionthrough marker, the selected
progenies were furthe compare for similarity
with BRRI dhan3 and BRRI dhan29
phenotypically i.e. by similarity of flowering, plant
height tillering, grain shag and size etc After
comparirg five progenies from ead cross
combination were backcrosse with respective
recurrett parert for getting third backcross
generation At third backcrossig 40 and 109
BC,F, seed were producel for BRRI
dhan28/N22///[BRR dhanB and BRRI
dhan29/N22///BRRI dh&29 respectively.

capacity and welvatered condition having 4cm COLD TOLERANCE
standing water serve as control. At tillering stage,
water treatments were applied. Considering growtlscreening for cold tolerance at seedling stage

parametes as tiller number root biomass root

under natural condition

shoot ratio, photosynthesis rate, total dry matterSome 140 rice germplasms collected from

grain yield and its reductionpercentageeompared
to contrd genotyg IR83142B-71-B-B could

Genebak and one breedig line from the
Biotechnology Division of BRRI along with three

perform better at field capacity condition. But yieldcheck varieties namglBR18, BRRI dhan28 and

potential of this line was low compared BRRI
dhan28 and BRRI dhan29.

BRRI dhan36 were tested for seedling stage cold
tolerance All testal rice genotyps had normal
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Fig. 7.PAGE1-Polyacrylamide Gel Electrophoresis (8%) of JFCprogenies of BRRI dhan28/N22//BRRI dh&n@enotyping through
InDel marker R4AM30 (where, B=BR28 and N=N22).

Fig. 8.PAGE1-Polyacrylamide Gel Electrophoresis (8%) of FCprogenies of BRRI dhan29/N22//BRRI dhan29 genotyping through
InDel marker R4M30 (where, B=BR29 and N=N22).

seedling growt as prevailing ambient temperaturecold tolerane of advancd breedirg lines Four
during experimentaperiods(21 DecemberR014to  genotypesnamelylR774931-2-1-3-1, IR226642-
31 Januay 2015 was abowe critical level. All  6-2, BR781219-1-6-1-P4 and BR7813-3-1 were
entries including susceptible check BRRI dhan2&valuated along with BRRI dhan28, BRRI dhan36
showed better vegetative growth with SES scorand BR18 as checks. There were four seeding dates
ranging from 3 to 5 and nora# the genotype was from 10 to 31 Decembe 2014 at seven days
selected. interval, so tha rice plants suffer for cold at
sedlling stage Data on different seedling
Evaluation of advanced breeding lines for cold parameters were recorded at 40 days after seeding
tolerance and other parameters were measured at maturity.
An experimen was conductel in BRRI farm, Chlorophyl conternt of the two advance lines
Gazipur during Boro 20145 season to observe the IR774931-2-1-3-1 and |R226642-6-2 were
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comparativelyhigher in 1t to 39 setsthan other exersim of thos rice genotypes which are
genotypes (Table 4), which indicate their seedlingucceptible to cold at reproductive phase. Panicles
stage cold tolerance However two other per hll and sterility were significantly higher in
genotypes BR78129-1-6-1-P4 and BR7813-3-1 Octobe seedd plants than Novembe seeding.
had higher chlorophyl contenin 4™ set (Table 4), Considerig panicke emergence lag internode
which indicate their faster recover ability from coldlength, sterility, plant height, growth duration and
injury. Seedlig strengh was also highe in yield,the genotyps IR8732265-2, JINMIBYEO,
IR774931-2-1-3-1 and IR226612-6-2 than BRRI SAEGYEJINMI, IR02K1A and IR10K150 were
dhan28 in fto 39 sets but it was recorded higher selectél as cold tolerart at reproductie phase,
for BR781219-1-6-1-P4 and BR7813-3-1 at 4"  which could be used as donor parents.
set (Table 4).The genotype BR78129-1-6-1-P4
had the highestgrain yield with a plant heightof  International temperate rice observational
101 cm and growth duration 148 days. Consideringursery (IRTON, 2014)
seedling strength, plant height, growth duration andwentytwo rice genotypes of IRTOMNRRI along
yield, BR781219-1-6-1-P4 and IR774981-2-1-3-1  with two HYV check namely, BRRI dhaB2and
are regarded as proritig genotypes. BRRI dhan36 (moderately cold tolerant variety at
seedling stage) were tested in BRRI RS, Rangpur.
Characterization and evaluation of some cold Vegetative vigour (Vg) and tillering ability were
tolerant rice genotypes for whole growth  measured at seedling stage and other parameters
periods under natural condition exceptheadingwere measurecat maturity. Out of
Twentythree rice genotypeswere characterized 22 genotypes four genotyps did nat germinate.
and evaluated forcold tolerancealongwith BRRI ~ Among the testel genotyps three genotypes
dhan28 and BRRI dh&6 as check in BRRI farm, (IR68333R-R-B-19, [R83222F11-85 and
Gazipur during Boro 20%45 season. There were HR2065454-3-5) were selectel as moderately
two seediy dates i.e. 15 Octobe and 15 tolerart to cold with othe goad agronomic
Novembe 2014 Vegetatie vigour showal that characteristis specialy yield. Rice genotyps
rice genotypes MILYANG240 and HANARIUM IR68333R-R-B-19 showedthe best performance
were more tolerart genotyps than the other in relation to cold tolerance and yield.
genotyps including checls at vetatie phase.
Fifteen October seeded rice plants suffer to cold @demonstration of nursery managemen by
reproductive phase which resulted in longer growtlpolythene covering technique for seedling
duration and lower yield as aresut of higher raising in cold prone northern region of
sterility. Octoberseeding also reduced plant heightBangladesh during Boro season
and panicle, last internode, last leaf sheath and fla§ demonstrationprogram of polythene covering
leaf length Reduction of lag internoce length  technique for raising healthy seedling was taken
might resultel in lower percentag of panicle with the help of IAPP fund at the cold prone

Table 4.Total chlorophyll content and seedling stength of rice genotypes at 40 days aftesowing.
Genotype Setl Set2 Set3 Set4

Total chl Seedling Total chl Seedling  Totd chl Seedling  Total chl Seedling
(mg/g) strength (ma/g) strength (mg/g) strength (mg/g) strength

(mg/cm) (mg/cm) (mg/cm) (mg/cm)
IR774931-2-1-3-1 4.894 3.35 4.955 3.44 5114 3.55 5.190 3.55
BR781219-1-6-1-P4  4.348 2.62 4.400 3.24 4.823 3.50 5.288 3.62
BR78131-3-1 3.471 2.63 4.203 3.34 4.808 3.40 5.249 3.76
IR226642-6-2 4.850 3.39 4.900 3.46 4.881 3.63 5.005 3.47
BRRI dhan28 3.418 2.39 3.491 3.15 4.674 2.83 4.963 3.50
BRRI dhan36 3.713 3.22 4.430 3.35 4574 3.45 4.633 3.38
BR18 3.970 3.38 4.315 3.40 4.501 3.14 4.942 3.25
LSD at 0.05 0.61 0.21 0.61 0.21 0.61 0.21 0.61 0.21
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Northernregion of Bangladestduring Boro 2014  dhan63 and BRRI dhan64 were grown in plastic
15. From the resut it was reveale tha the bowl containing culture solution. Seedlings were
polythere covering seedbd techniqus have transplante in the field at five-leaf stage Seed
visible benefits in raising healthy seedling at lowsowing schedu¢ was from 15 Decembe to 30
temperatue condition Therefore the polythene January at an interval of 15 days. Delay sowing
covering seedbed technology can be recommendedsultel decreasig the duraticn of panicle
for massie diffusion through extensim service initiation and flowering ultimately total growth
providerslike DAE in cold pronenorthernregion  duration. When seks were sown at midecember,
of Bangladesh. seedlig stage was 35 days wherea the stage
requira to 25 days when seedd at the end of
Developmern of field-based seedling raising January. The time required for tiller formation was
technique for low temperature condition in the the highes when seed were sown during mid-
Boro season Decemberand the lowest when seededat the end
A study was conducted by combining rice huskof January. The panicle initiation stage decreased
seed priming and polythene cover for developing avith delay of sowing time as well as 50%
field-basel seedlig raising technige for low flowering. When seed were sown at mid-
temperatue condition in the Boro season The December the growth duration was the highest. As
prevailing air temperatve during the growth of  sowing dates advanced the growth duration
seedling remains quite high (~20°C) compared tgradualy decrease irrespectie of variety. The
previouls year, especialy during day time. highest sterility percentage was observed when the
Therefore, the low temperature effects on seedlingeed was sowing at the end of the January.
growth were nat prominent However from the
present investigation, it should be recomnezhtb  Characterization of some B. Aus rice genotypes
use rice huk amendmen for growing better The seedsof 100 Aus rice germplasmof BRRI
seedling only when temperature remains similar agere dired¢ seedd on 14 April 2014 after first
prevailing condition and/a in combinatim with  showe in a 2m-4-row plot with 25an spacing
polythene cover if temperature falls below than thdetweerrows. Datawererecordedon plantheight,
prevailing condition or when there is long cold growth duration HI, grain yield and spikelet
spells. fertility. At maturity all the plants were lodged.
Severd Aus cultivars possessge desirable
charactes like intermediaé plant height high
GROWTH STUDIES harvestndexandoutperformedyield. Basedon the
traits all the germplasmswere classifiedinto five
Determination of growth stages of sone rice  clustersof which 10 genotypesundergroup1, 33
varieties at Boro season as affected by sowing undergroup?2, 12 undergroup 3, 30 undergroup4
time and 12 under group 5.
Seedlingsof BRRI dhan28,BRRI dhan59,BRRI
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SUMMARY formulatiors were recommende to PTAC for
registration and commercial use.
The rice field and seedbeds of BRRI fai@azipur Out of 79 entries, 19 were found moderately
harboured GLH, WLH and GH in high number. Inresistant against BPH. Among the 49 entries 12
all five habitats spider, DF, LBB and CDB were were selectel as moderatey resistam against
represented. In 20 hill counts SB, GH, LHC, RLFWBPH. Among the 68 entries tested against GLH,
and WM appeared in the rice field. two entries were found moderately resistant. Out of
Brown planthoppe population was higher seven F, materids two were confirmed as
followed by green leathopper, N@v stem borer moderately resistant to GM.
and whitebacked planthopper in all five locations. Among 63 rice germplasmsMuktahar(Acc #
Among the naturd enemis green mirid bug, 156) and Koha Binni (Acc# 208) were recorded as
spider, lady bird beetle, carabid beetle and grounchoderately resistant (MR) {80% OS) to resistant
beetle were most prevalent. The highest populatiof0-1% OS) against GM.
of green mirid bug was observed in Gazipur Fumigation with Phostoxin tableg and zinc
Rice planthoppe inciden® startel from 2@ phosphide (<2%) bait mixed with wheat @ 5g bait
week of Septembe 2014 Pe&k incidene® was caused 45% reduction of rats.
found on 29 Octobe to 5 Novembe at Kasta,
Sirajganj.
The increasing trend, in the GLH, LBB and SURVEY AND MONITORING OF RICE
SPIDER abundance series between 1996 and 208(RTHROPODS
has flattened out and is decreasingrom 2006 to
2012 This indicates a periodic slowly varying Peg and natural eneny incidence at BRRI
population abundance characteristic. Two differentarm, Gazipur
samplirg method showal different association Inciden@ of rice insed pess and their natural
with climatic variables particulary GLH enemies along ith their damage intensities was
population. monitoredweekly at BRRI farm, Gazipur.Figures
The highes naturd enemies percent 1, 2 and 3 presen the data collectad from five
parasitism byTrichogramma zahiriwere observed different habitats (seed bed, grassfallow, upland
in rice field nearby nectaich flowering plants. and irrigated rice, riceatoon) in Aus, T. Aman and
Moreover, there was no yield reduction observed ilBoro seasos 201415. In Aus 2014 green
rice field surrounded by flowering plants comparedeafthoppe dominatel in seal bed followed by
with insecticide application. gras fallow, wupland and irrigated rice
It was fourd that continuous use of insecticide environment Rice bug was mod abundanh in
had no effea on yield and yield contributing ratoon. In this season spider dominated in all five
characters of rice when insect infestation below thhabitats. In T. Aman season, the highest population
ETL. So farmers should avoid continuous/ of grass hopper was observed in seed bed followed
indiscriminate use of insecticide which ultimatelyby rice-ratoon and gras fallow habitats Green
saw productimn cog and save the environment leafhopper was dominant in irrigated rice. Among
from insecticidal pollution. the natural enemies lady bird beetle (LBB), spider,
One percent (1%jlamageof tillers by GM at  carabid beetle and damselfly dominated in all the
mid-tillering stage caused 1.08 and 1.02 % yielchabitats. InBoro 2015 season, grass hopper was
loss of BRRI dhan® and BRRI dhan49 mog abundah in seal bed rice-ratoon grass
respectively at field condition. fallow and irrigated rice. Predator LBB and spider
A totd of 108 commercia formulatiors of dominatel in seel bed followed by rice-ratoon,
insecticides were evaluaté again$ brown grass fallow and irrigated rice.
planthopper (BPH) and yellow stemborer (YSB).
Among those 83 were found effective (81 againsPest and natural enemy incidence in lightrap
BPH andtwo againstYSB). Effective commercial  Rice insect pestsand their natural enemieswere
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Fig. 1. Incidence of insect pests and natural enemies in rice amicedrmabitats duringus 2014 at BRRI farm, Gazipu

No./Week/100CS No./Week/100CS
30 10
25 2
T. Aman 2014 g T. Aman 2014
20
6
15 5
4
10 3
5 2
1
0 nlo|a|>o|lx|| o ol m
ald|al=|F|a| & gl F H o
] (2 [®) c ] %1 1'S) = i
© ©
a) a
Seed bed Ratoon G. Fallow |Irrigated rice Seed bed Ratoon G. Fallow | Irrigated rice!
Habitats Habitats

Fig. 2. Incidence of insect pests and natural enemies in rice arnicedmabitats during. Aman 2014 at BRRI farm, Gazipu
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Fig. 3. Incidence of Insect pests and natural enemies in rice aricedrabitats durind. Aman 2015 at BRRI farm, Gazipu

monitored by using light traps during July 2014 topresent the data of insect pests and their natural

Jure 2015 at BRRI farms in Gazipur Barisal, enemies Brown planthoppe populatiov were
RajshahiComillaandSonagaziFigures4,5and6  highe (94,917 followed by green leafhopper
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Fig. 4. Incidence pattern of BPH and GLH in light trap at BRRI HQ and regional stations during JWy204 2015.
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Fig. 5. Incidence patterof YSB andWBPH in light trap, BRRI HQ and regional stations during July 20ihe 2015.
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Fig. 6. Incidence pattern of GMB, STPD and LBB in light trap, BRRI HQragtbnal stations during July 2013une 2015.

(62,222) yellow stembore (47,816 and white- Light trap attractel considerale numbe of
backel planthoppe (45,18 no) in all five wingedadult BPH than WBPH from the 3 week
locations. Brown planthopperdominated(80,940) of October to the end of November 2014 both at
in Gazipur, yellow stemborer (29,333) in BarisalBRRI HQ, Gazipur and BRRI RS, Barisal. The
and green leafhopp€14,513) in Rajshahi. Among peak incidenceof BPH was recordedin the 2nd
the natural enemies, green mirid bug, spider, ladweek of Novembe 2014 in both the locations.
bird beetle, carabid beetle and ground beetle weteopulatim of WBPH was comparativey lower
most prevalent. The highest population of greethan BPH during this period However peak
mirid bug (57,172) was observed in Gazipur. numbes were recordel in Novembe 2014 and
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May 2015 Among the naturd enemies green their natural enemies (spider, lady bird beéts,
mired bug population was considerably higher ingreen mirid bugGMB). Light trap and sweep net
BRRI HQ, Gazipur than Barisal indicating their catches of arthropods from different rice habitats
density related BPH population builg. shows a strong kannual periodicity for BH, YSB
and GMB. The increasing trend, in the GLH, LBB
Construction of epidemiology information inter-  and SPIDER abundanceseriesbetween1996 and
change system for migratory disease and insect 2005 has flattened out and is decreasing from 2006
pests in Asia region to 2012. This indicates a periodic, slowly varying
Monitoring of planthoppers with yellow sticky  population abundance characteristic. Two different
trap (YST). Monitoring by YST during T. Aman  sanpling method showel different association
2014 indicates that the rice planthopper incidenceith climatic variables particulary GLH
startedfrom 2™ week of September2014. Peak population.
incidene was found at Kanchaneswa on 29
Octobe and tha was from 29 Octobe to 5
Novemberat Kasta, and again the higheston 29  INTEGRATED PEST MANAGEMENT
October at Aurangail then decreased until harvest
of the crop. Among the naturd enemies green Conservation of natural enemies through
mirid bug population was highe in Kase on 5  ecological engineering approaches
Novembe than the othe locations and the The highe$ naturd enemiespercert parasitisn by
population  was comparativey lower in  Trichogramna zahiii were observe in rice field
kanchaneswathan Aurangail Spide population nearly nectarrich flowering plants However, least
was almost similar during the observationperiod. naturd enemis and parasitisn were found in rice
In Boro 2015, BPH and WBPH populationtended field where four times (continuous prophylactic)
to increase at Dobila, Hamkuria and Washin fronminsecticids were applied (Figs 7, 8 and 9).
the 15t week of April andthe peakpopulationwas Moreover, there was no yield reduction observe in
in the end of April. Naturd enemis were also rice field surroundimgy by flowering plants compared
observed all the year round. with insecticice application Sg farmers should
Monitorin g of planthoppers with aerial  avoid the toxic and hazardosinsecticides to control
YST. RPH (BPH, WBPH and SBPH) and naturalthe inse¢ pest by growing nectarrice flowering
enemy (GMB and spider) were more active in thelant on the bunds of surroundir rice crops.
Boro seedbed, and higher number of insects was
caught at 4.88 m heigtiraps than the other one Validation of BRRI recommended practices for
(2.44 m). Aerial movementof RPH in spacedo insect pest management
exig and it was highea in Dobila followed by  During the experimenth periad (Boro 201415)
Hamkuria and Washin. inse¢ infestation remainel below the economic
threshold level (ETL). Green leafhopper (GLH),
white leafhoppe (WLH) grasshopper (GH), yellow
STUDIES ON RICE INSECT PEST AND stemborer (YSB), white stemborer (WSB), leaf
NATURAL ENEMY ECOLOGY roller (LR), rice hispa (RH), field cricket (FC), rice
bug (RB), casewom (CW), long hornel cricket
Global warming is expected to increase/decreasgHC), deadheart(DH) and onion shoot (OS)
frequeny of rainfall/precipitation drought were found in fortnightly sweepirg and hill
intensity and solar radiation, which may affect ricecounting. No significant differences were observed
ecosysters particulary arthropod eg pess and for insed¢ numbe and infestatiom amorg the
their naturd enemies This study discusses treatments.More or less sameinsect pestswere
influences of climatic variations from almost two also observel in Barisd region The highest
decades on yellow stem borer (YSB), brown number of RH was found in Barisal region (0.38/20
planthopper(BPH), greenleafhopper(GLH) and  hill) followed by LHC, YSB andGLH. Very small
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Fig 7. Incidence of insect pest and natural enemies in Gazipur during Bord 2014
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Fig.9. Percentparasitismby Trichogrammazahiri andyield in differenttreatmentsat Rajshahiduring T. Aman 2014 and Gazipur
during Boro 201415.

numberof BPHand WBPH werealsoobservedat  ladybird beetle (LBB), carabid beetle (CBB) and

Barisal region. long hornal grasshoppe (LHG) were found in
Among the naturd enemis spide (SPD), sweeping. Damsel fly, CBB and LHG were not

damselfly (Dam fly), and dragonfly (Drag. fly), foundin T, during sweepingwhereinsecticidewas
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usal fortnightly. Exceg LBB, othe natural
enemis were found lowed in T, (insecticide
treatedplots) during 20 hill counting. During 20
hill countingno LBB and the lowest number of
CBB were observedn T, at Barisalregion. Thus,
it indicatesthat continuoususe of insecticidehas

during sweeping. Rice leaf roller population was
found as the highest in both the locations during
sweeping.Similar insectinfestationwas observed

at Barisal region during hilcounting. Rice hispa
adult (RHA) and rice hispa grub (RHG) and their
damags were also observel at Barisd region,

the detrimental effect on the population of naturawhich normally not found at Rangpur region.

enemies Initially, treatmens T, (perchirg +

Among the naturd enemies spide (SPD) LBB,

sweeping + need based insecticide application) arfsiT B, CBB and Dam fly were noticed both in Pirgan;

T, (perching)were refrainedfrom insecticideused
at the early crop stages (30 DAT) in all the

and Taraganj In 20 hill court study STB was not
found in T, of both the locatiors of Pirgarn and

locations. As a result natural enemy populationgaragaf where continuousy insecticice was used.

increased (though definite trend was foundhbat
T, and T, which might hawe reducel pest
population belov the ETL. Therefore no
insecticice was used in T, and T, So,
continuous/indiscrimina& use of insecticice at
early crop stage (300 DAT) should be avoided to
conserve natural enemy in theeifield.

No significart differene in yield was observed
in othe three treatmers (T,, T, and T,) for both the
locations In T, insecticids (Carbofura 5G @ 10.0
kg/hg were applied four times but no yield
advantag was observe over the treatmen T, and
T, where perchirg and sweepirg were done without
ary insecticice use Therefore it was found that
continuots use of insecticice had no effed on yield
ard yield contributirg charactes of rice when insect
infestation was below the ETL. Sq farmers shoud
avoid continuous indiscriminat use of insecticide,
which ultimately sawe production cog ard sawe the
environmemfrom insecticidapollution.

Validation of BRRI recommended practices for
insect pest management, T. Aman 2014
During the experimentalgpiod insect infestation in

Again, the lowes CBB and dam fly was found at
Pirgarj and Taragap respectivey in the same
treatel plot. Similar detrimenté effed of insecticide
on naturd enemis was al observe at Barisal
region during hill counting Thus the findings
indicate that insecticice use has the detrimental
effects on naturd enemisin thericefield.

No significart differences in yield were
observe in othe treatmens (T,, T, and T) in both
the locatiors (Tables 1 and 2). In T, insecticide
(Carbofuram 5G@ 10.0kg/ha was applied five
times but no yield advantag was observedin T,
and T, only perchirg and sweepigy were done
fortnightly or when necessary without using any
insecticide but no vyield reduction was observed.
More or less sane finding was also observe at
Barisd region Therefore it was conclude that
continuows use of insecticice had no effed on yield
and yield contributirg charactes of rice when insect
infestation belowv the ETL. Sq farmers shoutl avoid
continuousindiscriminae use of insecticide which
ultimately saves production cog and save the
environmenfrom insecticida pollution.

both Rangpur and Barisal region was below the
economic threshold level (ETL). Yellow stemborerCROP LG5S ASSESSMENT

(YSB), dead heart (DH), rice leaf roller (RLR),

casewom (CW), long horned cricket (LHC),
grasshopper (GH), green leathopper (GLHpvin
planthopper(BPH) andrice bug (RB) were found

Relationship between rice gall midge damage
and yield loss
Yield loss occurrel in gal midge infested hills

in Pirganj and Taraganj in fortnightly sweeping andcompared to control hills. The highest yield loss
hill counting. Caseworm (CW), LHC, GLH and occurred in BRRI dhan52 (18.08%) where 16.70%
BPH were not found in Taraganj and RB was nobnion shod observel (rangel 7.69 to 25%)

appeard in Pirgarj during hill counting The
highes numbe of YSB was found in both the
locationsof PirganjandTaraganjfollowed by RLR

followed by BRRI dhan49 (15.19%) where 14.94%
onion shoot appeard (rangel 6.67 to 23.08%;
Table 3). Theresultsindicatedthat 1% damageof
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Table 1. Plant characteristics, yield component and yield of diffent treatments in Pirganj and Taraganj in T. Aman 2014.

Treatment Tiller/ hill Leaf/ hill Panicle/ hill Plant ht (cm) Yield (t/ha)
(Mean £SE) (Mean £SE (Mean +SE) (Mean +SE) (Mean +SE)
Pirgan;j
T, 12.91+0.23 61.38+1.2 11.87 £0.15 120.03 £ 0.59 5.84 + 0.26a
n=240 n=240 n=80 n=80 n=3
T, 12.61+0.21 60.56 £ 1.0 11.83+0.15 118.19+0.5 5.72 + 0.28at
n=240 n=240 n=80 n=80 n=3
T, 12.73+0.24 61.00+1.1 11.92 £0.15 119.75 £ 0.61 5.68 + 0.27at
n=240 n=240 n=80 n=80 n=3
T4 12.47 +0.23 60.58 £1.1 11.73+0.14 119.35 +0.60 4.66 +0.20b
n=240 n=240 n=80 n=80 n=3
F-value:4.61
F-value 0.675 (NS) 0.116 (NS) 0.327 (NS) 1.834 (NS) p<0.05
Taraganj
T, 16.90 +0.17a 72.35+1.09a 11.89 £ 0.16a 116.15 + 0.58a 5.66 + 0.35a
n=360 n=360 n=80 n=80 n=3
T, 16.67 = 016a 71.75+1.10a 11.83 + 0.26a 115.24 £ 0.24a 5.45+0.37a
n=360 n=360 n=80 n=80 n=3
T, 16.49 + 0.16a 7011 +111a 11.84 + 0.25a 114.83+ 0.69a 5.35+0.32a
n=360 n=360 n=80 n=80 n=3
T4 15.81 +0.15b 64.82+ 1.30b 10.88 +0.21b 110.18 + 1.08b 4.34+0.2b
n=360 n=360 n=80 n=80 n=3
F-value:3.38
F-value 9.817 10.93 4.78 11.59 p<0.05

Datawereanalyzedusingoneway ANOVA; NS: not significantly differentat the 5% level (Tukey& posthoctest).T, =Prophylactic

use of insecticidel, = Perching+ sweepg*need based insecticide applicatidn,= PerchingT, =

F a r praetices 0

Table 2. Plant characteristics, yield component and yield of diffent treatments in Barisalregion during T. Aman 2014.

Treatment Tiller/ hill Leaf/ hill Panicle/ hill Plant ht (cm) Yield (t/ha)
(Mean +SE) (Mean £SE) (Mean +SE) (Mean +SE) (Mean +SE)
T, 13.37+0.30 41.37 £0.99 11.26 £0.31 127.37 £ 0.36 4.76 £ 0.12al
n=60 n=120 n=60 n=60 n=3
T, 12.18 +0.27 41.79+£1.01 11.45+0.31 127.45+0.35 5.21 +010a
n=60 n=120 n=60 n=60 n=3
T, 11.95+0.38 41.59 £ 0.96 11.21 +0.29 126.66 + 0.38 4.60 + 0.05ak
n=60 n=120 n=60 n=60 n=3
T, 12.08 £ 0.35 41.97 £0.97 11.13 £ 0.27 127.29+0.42 4.23+0.23b
n=60 n=120 n=60 n=60 n=3
F-value:8.332
F-value 0.487 (NS) 0.116 (NS) 0.808 (NS) 0.031(NS) p<0.05

Datawereanalyzedusingoneway ANOVA. NS: not significantly differentat the 5% level (Tukey& posthoctest).T,=Prophylactic

use of insecticidel ,=Perching+sweeping+need based insecticide applicatibgrPerchingT,= F a r npectice.6

Table 3. Plant and yield contributing characteristics of gall midge damagehills and control hills, BRRI RS farm, Rajshahi, T.

Aman 2014.
Hill status Tiller/hill Panicle/hill Percent onion Plart ht Panicle length Filled grain % yield
(no.) (no.) shoot/ hill (cm) (cm) wt./hill (g) loss/
(Meanz SE) (Meanz+ SE) (Mean+ SE) (Mean+ SE) (Mean+ SE) (Mean+ SE) hill
BRRI dhan49
Infested 15.10+1.04a 9.30+0.30 1494 +155 125.50+1.01b  28.70+0.37 26.80+0.80b 15.19
Control 14.0+0.42b 9.90+0.43 - 130.40+1.00a 28.90+0.31 31.60+1.85a
BRRI dhan52
Infested 13.60+0.50a 9.20+0.71 16.70 +1.44 128.70 #1.42b  28.10+0.28 20.94+1.55b 18.08
Control 12.70+0.56b 9.00+0.79 - 129.50+0.82b  28.20+1.62 25.56+1.62a
F-value 2.18 0.43 - 3.85 1.04 8.46
Significance  P<0.05 NS - P<0.05 NS P<0.05
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tillers at midtillering stage caused 1.08 and 1.02 %were selectel as moderategf resistam against
yield loss of BRRI dhan® and BRRI dhan49 WBPH. Among the 68 entries tested against GLH
respectively at field condition. two were found moderately resst. Among three
AYT materials, none were found resistant against
GM. Out of seven F, materials two were
EVALUATION OFCHEMICALS AND BOTANICALS confirmed as moderately resistant (Table 4).

A tota of 108 commercid formulations of  Screening of elite breeding lines, germplasm and
insecticides were evaluated against BPH and YSBice varieties against gall midge (GM)
Among them, 83 were found effective (81 agains® total of 63 ice germplasm collected from GRS
BPH and two against YSB). Effective commercialDivision were screend again$ GM during the
formulationrs were recommendeé to PTAC for  reporting period from July 2014 to Jure 2015.
registration and commercial use. Among 63 rice germplasms, Muktahar (Acc # 156)
and Koha Binni (Acc # 208 were recordel as
moderately resistant (MR) {80% OS) to esistant
HOST PLANT RESISTANCE (0-1% OS) against GM at glasshouse condition.

Screening of elite breeding lines, rice germplasm

and rice varieties VERTEBRATE PEST MANAGEMENT

A total of 79 entries were tested under controlled

conditions in green house against BPH, 49 again&valuation of different control measures against

WBPH, 68 again$ GLH and three agains GM  field rat. The experiments were conducted during

during the reporting period. In addition, seven F,  transplanting of Boro 2015 ricEour treatments

materials also tested against BPH. were executed in 20eplicates individually with
Out of 79 entries19 were found moderately  different management options. Live/dead rats were

resistantagainstBPH. Among the 49 entries12  observe for 10 consecutie nights Fumigation

Table 4. Resistanteactions of rice entries against BPHWBPH, GLH and GM at BRRI greenhouse, 20145.
Seed source Entries tested (no.Jlarget pest Resistant entry Reaction

Advanced line 79 BPH BR788162-2-3-7-P, (RYT), IR83142B-71-B-B, MR (5)
BR768330-3-3-4, BR767137-2-2-3-7, IR7773493-2-3-2,
BR 809655-1-9-1, BR737218-3-3-HR3 (COM),
HHZ15SAL13-Y1, HHZ23-DT16-DT1-DT1,
HHZ15DT4-DT1-Y1, HHZ11-DT7-SAL1-SAL1, CN-6,
BR766911-1-2-8-2-1, BR 833418-7-5, BR 833510-6-3-5,
BR833%6-4-7-7, BR 83379-3-2-5, BR 83379-3-2-1,
BR83393-4-2-1

49 WBPH IR83140B-36-B-B, IR 7773493-2-3-2, BR 807952-2-2-2 MR (5)
BR736910-5-2-3, BR736952-3-2-1-1, HHZ23DT16-DT1-DT1,
BR780063-1-7-3, BR784-54-3-2-1, BR825%37-1-2-2
BR766911-1-2-8-2-1. BR771855-1-3, BR771855-1-3

Advanced line 68 GLH HHZ6-SAL3-Y1-SUB2, BR771851-3 MR (5)

AYT materials 3 GM

F, materials 7 BPH BINA dhan10/ASD7 MR (3)
BRRI dhan55/ASB7 MR (5)

Germplasm 63 GM Muktahar (Acc # 156) MR (6-10% OS)
Koha binni (Acc# 208) R (0-1% OS)

Susceptiblecheck: BR3 (for all), Resistantck: T27A, IR64 and Ptb18for BPH, WBRH and GLH respectivel. Scoreswere made
accordingto SES.BPH= brown planthoppe WBPH=white-backedplanthoppe GLH= greenleafhoppe R= resistant(score0-1),
MR= moderately resistant {8), S=susceptible (9).
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with phostoxin tat#t caused the death of nine ratscapture live trap with lucteve bait (coconut oil +
out of 20 active burrows indicating 45% reductiondried padd/ wrappel by nylon nef) caugh the
of active rats However similar resuls were highes numbe (15) of rat resultig 7.5% trap

recorded from zinc phosphide (<2%) bait mixedsuccess in 10 consecutive nights.
with whea @ 5g bait in ead burrow Single
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SUMMARY

Survey on rice diseaseincidene in different rice
ecosysterm suggestd that in T. Aman 2014
season bacterid blight was mod prevalen in
Rangpu region Brown spd was also most
frequently encounterd in Rangpu and Rajshabhi.
Incidene of sheah blight was highed in
Rajshahi Incidene of false smu in different
surveyel area rangeal from 1-10% with severity
index 1-5 which were almog identicd in
different locations Tungro was observe only in
Comilla on BR 11, BRRI dhan® and BRRI
dhan57 In Boro 201415 seasonsincidene of
seedlirg blight rangel from 25-30% in Gopalganj
and Rajshah regions Nedk blag was most
prevalent in Rangpu region on BRRI dhan28.
Brown spd was mog frequenty encounteré in
Gopalgorn region Leaf scald was observe only
in Barisd on BRRI dhan® and BRRI dhan47 On
the othe hand incidene of bacterid blight was
highes in Gopalgon on BRRI hybrid dhan3,
Khatobhojom and SL8. A rapid modé (FLYER)
was developé to asses the yield loss cause by
false smu disease A differentid se (12 isolates)
of blag isolates was confirmed in T. Aman 2014
seasa for the developmenh of standard
differentid se& for Bangladesh Thes isolates
were able to dete¢ mogd of the known blast
resistane gene excep Pia, Pik-s and Pi20 (t).
Parasexuastudy on rice blag and crabgras blast
isolates indicated no recombinatio occurred
amorg the testal blag isolates For the first time,
Fusarium spp was identified as the caush agents
of seedlirg blight. Unde the resistane breeding,
estimatim of blag resistane genes in 320 land
races and 50 HYV haw alread/ startal with the
collaboratimm of JIRCAS Japan Genotypirg of
thee germplasms using 74 SSR markers
distributed over the 12 chromosoms was done
and found two majar groups Japoni@ and Indica.
Again, Indica group was divided in to Aus, Aman
and Boro with some exceptions Blag resistant
genes Pi, Pi40, Pita2 and Pish were introgressed
in the background of premiun quality rice BR63
and Nyanmon as well as IR64, BRRI dhan3 and
BRRI dhan29 BC,F, seed of BRRI dhan29
introgressd with Pi9, Pi40 and Pita2 were also
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produced Pathogenicig resut showel that some
progenis of BC;F, or BC/F, develope from the
crossas betwea BRRI dhan28 BRRI dhan® and
a locd improved variety with IRBB60 or
IRRBB65 were resistam again$ bacterid blight
(BB). The pure line, HRP (Mala) 7-10 was found
to be the beg considerig agronom¢ and yield
characteristicsAgain in Boro seasona total of
26 hills were selectel bas@& on phenotypic
characters Among the testal blag resistant
multiline varieties of [1R4983Q IRBLsh-T
producel the highes yield (5.0 t/ha) Thislineis
also suitabk for tidal non-saline sub-ecosystem
Out of 64 INGER materials only one IRBL 9-
W/RL showeal resistamn reaction (R) (disease
severiy scak 1) agains$ blast Again, Among the
61 INGER materials 03 materiab (IRBB 21,
IRBB 65 and IRBB 66) showel resistam reaction
(R) (diseag severiy scak 1) agains BB. Out of
52 advancd breedirg lines only one material
IRBB 21 showal resistam reaction while six
materiab showal moderatey resistam reaction
againg BB. Again only 02 materiak showed
moderatey tolerant reactiom againg ShB
pathogen Seedling blight was effectively
controlled with sea treatmem or sprayirg of
fungicides (0.3%) (Difeconazole+Azoxystrobin
20%, Pyraclostrobi and Azoxystrobn 25%) in
tray seedlings A complet protocd for raising
healthy rice seedlig in trays was devdoped
considerig agronom¢ and diseag management.
A complee protocd for raising healthy rice
seedlig in trays was developé considering
agronome¢ charactes and diseag management.

Five fungicides suc as Palk 75WG | nd o f i

Baan Mactivo 75WG, Navita 75WG and Trigger
75WP were successfulf controlled rice blast
incidene (abowe 80%) and recommendeé for
registration In addition a tota of 35
demonstratioa were conducte in farmer® field
unde PGB and IAPP projects In general the
BRRI recommendé managemein practices
againsg sheah blight and/a blag disease(swere
found to be more effective compare to the
farmer® practices A totd of 347 farmers
acquirel knowledg abou rice disease and the
diseag managemenfrom training progran under
PGB project.



TRANSFERABLE TECHNOLOGY predominant in T. Aman season followed by blast
and other diseases.
Managemen of seedlig blight and tray In Boro season survey was conducte in
seedlirg raising (TSR) protocol. Raising rice Khulna Bagerhat Gopalganj Pirojpur and
seedlings in trays has not been successful in BoiRajshahi districts. In the surveyed areas seedling
seasoa becaus of seedlig blight disease. blight, bacterial blight (BB), neck blast, brownasp
Fusarium spp. was identified as the causal agent ofBS), sheath blight and sheath rot diseases were
seedlirg blight both in trays and seal bed in  observed In the early season arourd 25-30%
Bangladesh. The pathogen was identified from theeedlings of 50% seedbed were found infected with
infected seedlings grown in trays at Gazipur andeedlirg blight in Gopalgaj and Rajshahi.
seed beds at Gopalganj (Tungipara) and Rajshathincidence of seedling blight in the trays was severe
Seal treatmen or sprayirg in seedling with  wherever it vas grown. Among the major diseases
Fungicide5 (Difeconazole+Azoxystrobi 20%), neck blast, BB and BS were found severe. Neck
Fungicide8 (Pyraclostrobin and Fungicide9 blag was found prominert in BRRI dhan3 in
(Azoxystrobin 25%) effectively controlled the Bagerhat district (incidence 32% and severity 4),
seedlig blight of rice in the tray. A complete whereas BB was observe in locd and hybrid
protocol for raising healthyrice seedlingin trays varieties in Gopalgop sada (incidence 70%,
has been developel basel on the agronomic severity5). Brown spotwas severein Gopalgan;j
charactes and diseag management This was district (incidene 82%, severiy 6) nex to
mentionel as TSR-protocd for raising tray Bagerhat district (incidence 40%, severity 3). In
seedling of rice. Validation of the TSR protocol atRangpu region survey was conducte in
field level in different cold regions during Boro Lalmonirha and Rangpu sada upazila Blast
season is undemiplementation. incidence was epemic in nature in BRRI dhan28.
Fungicides for blast disea® control. Five Most of the early plantedvariety, which flowered
fungicides like Palk 75WG | n d @ fBaah,6 at the time of drizzle raining, was affected much
Mactivo 75WG, Navita 75WG and Trigger 75WP with blag (5-90% panicle severiy 3-9). Other
successfulf controlled rice blag incidene and varieties like BRRI dhan29, few hybrid varieties
recommended for registration. were also affected with k& (leaf infection 10%,
panicke infected 5-10%, severiy 3). In Barisal
region BB showal the highes incidene along
EPIDEMIOLOGY OF RICE DISEASES with greater severity scale (7) followed by blast,
brown spot,andleaf scaldrecordedas22-48, 8-19,
Survey and monitoring a837fasdr?i8% respéctively. 8urydwas carried
Survey and monitoring on rice disease were out in three upazilss Habiganj Baniachag and
conducted to know the current status of differenNabigag of Habigarn district. Irrespective of
rice diseass in different climatic environments. location, overall incidence of narrow brown leaf
Different rice diseases were surveyed in both Tspd was observel as the highes (44% leaf,
Aman and Boro seasoms different districts. In T. severiy 2), which was followed by brown spot
Aman, survey was carried out in different upazilag43%, seerity 3) and bacterial blight (10% leaf,
of Rangpu and Satkhim districts In surveyed severity 3). The incidence of sheath blight and neck
areas BB, brown spot, false smut and sheath blightast was 1.3% (severity 3.6) and 2.0% (severity
diseass were prominert in both the districts. 3). Bacterid blight and narrov brown leaf spot
Incidence of other diseases svansignificant. In  were found less.
different upazilss of Barisd and Jhalokathi
districts inciden@ of brown spot blast narrov  FLYER: A simple yet robust mode for
brown spot and bacterial leaf blight disease wassimating yield loss from rice false smut disease
recordel as 38-66, 10-16, 8-17 and 18-29% (Ustilaginoidea viren¥
respectively Brown spd seeméd to be Themodel FLYER (Falsesmutinducedyield loss
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estimator in rice) which estimates the yield loss irstandad methal at Plart Patholoy Laboratory,
rice due to false smut disease in a field scale waBRRI, BangladeshDiseasewas scoredfollowing
develogd. The model was run by two inputs: (i) 0-5 scale Dependig on their consisteng in
fraction of productive but diseased tillers in a field,reaction pattern to DVs, rate of sporulation and
and(ii) averagenumber of smut balls present in thedifferentiating ability, solates were selected from

diseased panicles.

the divere group Among the preservd 25

The driving algorithm of the model, the yield isolates,12 were selectedfrom the diversegroups
of reaction pattern depending on the consistency in

reduction in a diseased panicle as a fiomc of

number of smut balls present in the panicle, waseactiom to DVs,
validatel with additiond dai from Bangladesh,

rate of sporulatiom and
differentiatirg ability. The diverse groups of

India and Japan When testel with independent selected pathogen are existed. The reaction patterns
of selected differential isolates were able to detect
smut (RFSm), FLYER closely estimated the yieldmost of the known blast resistancegenesexcept

dat from fields infected naturally by rice false

loss This modd could contribue to rapid
assessment of regional and varispecific yield

Pia, PiksandPi20 (t).

loss, and strategic management of the disease orParasexual recombination between blast fungi

field-by-field basis (Fig. 1).
PATHOGEN POPULATION STRUCTURES
AND BIOLOGY

Confirmation of the standard differential set of
blast isolates

Pyricularia oryzee and P. grisea on double
inoculated lesion

The study was conducted at Saga University, Japan

to investigatethe parasexuahbility of Pyricularia
spp Two rice isolates TP106 and TP022
(Pyricularia oryzae) and one crab gras isolate
SA131ME (P. grised were useal in this
experiment SA13-1ME was useal for the first

Twenty five isolates were selected preliminary asnoculation and TP106 or TP022 was used for

differential from our previous study. Those were
re-cultured from stok and testal their
pathogenicityusingmonogenidines following the

Yield loss (%) Infacted panicles (%)

100 100
90
80 — 80
70
60 60
50
40 - 40
30
20 - 20
10
0 ’ I I I I I I I 0
0 20 40 60 80 100 120 140 160

Number of smut balls perpanicle
Fig. 1. Classification of rice accessioa on the basks of
polymorphism of DNAmarkers.
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second inoculation.

A totd of 520 isolates collectal from the
doubk inoculatel lesiors were subjecte to PCR
RFLP analysgs of the ITS regimn to identify
subculturs of the inoculatal rice blag isolates
(Table 1). As a result four isolates from the
double inoculatal lesiors with SA13-1ME and
TP1® were identified as subculture of TP106.
The 319 isolates from the 48 doubk inoculated
lesiors with SA13-1ME and TP106 four isolates
Ca321, Ca327, Ca424 ard Ca444 had the PCR
produd tha could be digestel with Dral (Fig. 2).
SA131ME and TP1( differed in mycelid colour,
ie, SA13-1ME producel colony with black while
TP1® producel white colour. The four isolates
had colonies with the sane colouwr as that of
colony of TP1(6. The othe 315 isolates had
colonies with black The® resuls indicate tha the
four isolates were derived from TP106 In other
words TP106 succeede in colonizatio in the
three lesions Ca32 Ca& and Cad44 On the
contrary in the 201 isolates from the 28 double
inoculate lesiors with SA13-1ME and TP022,

the



Table 1. Summary ofPyricularia isolates fom doubleinoculated lesions on crabgrass.

Combination Number of isolates Number of lesions testé:
P oryzaé P. grised

SA131ME/TP106 4 315 48 (3)

SA13-1ME/TP022 0 201 28 (0)

aNumber of isolateshaving P. oryzaelTS type.°Number of isolateshaving P. griseael TS type. SNumberof lesionswhereisolates
havingP. oryzaelTS type is in parenthesises.
16 17

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Fig. 2.1TS-RFLPprdfiles of Pyricularia isolatesfrom doubleinoculatedeavesof crabgrasswith P. griseaandP. oryzae ITS regions
of isolatestestedwere amplified with PCR primersITS5 and ITS4. Amplicons were digestedwith Dral and fractionatedin
1.5%agarosagel. Lanes:1, SA13-1ME; 2, TP106;3,Ca424; 4, Ca442; 5, Cad443; 6, Cad44; 7, Cad45s; 8, Cad51; 9, Cads
2; 10, Ca4t3; 11, Cadb4; 12, Cadkb; 13, Cadks; 14, Cadél; 15, Cade2; 16, Cade3; 17, Cadéd.

isolates were nat derived from TP022 All of the  from Gopalgap (Tungipara) Rajshah and
201 isolates had PCR produd that could nat be Gazipur Pure culture of the fung and its
digestel with Dral (Fig. 2). morphological and microscopic studies confirmed
To acces the recombinatio genotypes 17 tha all the testel samples were infected with
isolates from three double inoculated lesions wer&usariumspp. This is the first report of Fusarium
subjected to MAGGY DNA fingerprint analysis. seedling blight of rice in Bangladesh.
However, unfortunately recombinamh DNA
fingerprint patterrs between TP106 and SA13
1ME were not detectel amorg the 17 isolates. DISEASE RESISTANCE AND MARKER
Although TP02 was not recover@ from the ASSISTED SELECTION STUDIES
double inoculated lesions, TP106, recovered from
the double inoculatel lesion indicates theat rice  Identification of major blast resistant genes in
blast fungus could invadand colonized in blast land races of Banglade$ using molecular
lesions on crab grass. Therefore, it can be expectedarker and pathogenicity
that the recombinant event occurs in nature onlfstimation of blast resistance genes in land races
when the rice blag pathoge opportunistically and HYV were done using both molecular marker
infects a blast lesions on crab grass in which thand differential isolates.In molecularanalysis,74
crab grass pathogen preexists. SSR markers distributed over the 12 chromosoms
were usa for groupirg the ted meterials
Identification of the causd agert of seedling dependigy therr genetc constituents In
blight pathogenicity test, twenty differential isolates (12
Efforts on raising rice seedling in trays have beerfrom Bangladesh, seven from Japan and foom
failed due to severe infection of seedling blightkenya coverig almod all the known blast
disease Further recert observatio shows the resistane gene were useal for varietal
significant increase of this disease incidence in thdifferentiation.
field during cold environment. Therefore, isolation Estimation of blad resistane gene in 320
and identification of the causal pathogen of ricdand racesand 50 HYV have alreadystartedwith
seedling blight occurred in the trays and field waghe collaboration of JIRCAS, Japan. Genotyping of
investigated.The infected sampleswere collected thes germplasms using 74 SR markers

Plant Pathology 115



distributed over the 12 chromosoms was done anByramiding blast resistant genes
found two major groupsJaponicaand Indica (Fig.  The experimen was conducte to develg blast
3). Again, Indica group was divided into Aus, resistantlines. MonogenicblastresistantgenesPi,
Aman and Boro with some exceptiofipponbare Pi40, Pita2 and Pish were introgressd in the
was in Japonica while Kasalath in Indica grougpackground of premium quality rice BRRI dhan63
(Aus sub speces) It indicates that highly blast and Noyanmoni and alsm the back ground of
resistant materials were in Aus sub group. Becaud®64, BRRI dhan28 and BRRI dhan29. In another
Kasalath was a typical Aus variety that containedittempt, BGF, seeds of BRRI dhan29 introgressed
blast resistant genes, comprised in Aub-group. with Pi9, Pi40 and Pita2 were also produced.
Pathogenicity tests using differential isolates ar@able 3 shows the number of seeds produced from
now going on. the crosses. Confirmation of thgsFwill be done
through MAS.
Development of BB resistant variety
To develp BB resistam rice varieties BRRI  Purification of locally improved Aus cultivar
dhan28 BRRI dhan® and a loca improved Mala through pure line selection
varieties were used as recipient parents.IRBB60  Panicles of widely adapted Aus variety Mala was
and IRBB5 were used as donor parents. BRRkollectedfrom Bakerganj,Barisal during last Aus
dhan® and BRRI dhan® were the two mega 2013 season From the collectaed panicles 10
varieties for Boro seaso and loca improved paricles were selectedfor growingin Boro 2013
variety is one of the popular varieties in soutbst 14 season at BRRI HQ, Gazipur following head to
region of Bangladek during T. Aman season. row system. Fertilizers and other cultural practices
IRBB60 and IRBB65 are the BB resistgpyramid  were done as pe BRRI recommendatio and
lines of IR24. Phenotyping and genotyping werd ar mer 6 s Mal a as wel | as
applied for suitabke plant selection Table 2 check varieties irall cases. HRP (Mal&aj-10 was
presens the result Pathogenicif resut showed performel bette comparé to locd chedk in T.
tha sonme progenis of BC3FL or BC4F1 Aus, 2014. But, in Boro season 2018 when the
developed from the crosses were resistant to modesired lines were grown for seed multiplication
virulent isolae BXO9. programme. It showed some degree of segregation.

.

\ I Aus Boro Aman

Y |

Japonicatype Indicatype
Fig. 3. Classification of rice accessions on the basis of polymorphism of DNA markers.
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Table 2. Developmentof BB resistantmaterials from the crossesof BRRI dhan28,BRRI dhan29 and local improved variety
and bacterial blight resistant pyramid lines of IR24.

Recipient/Recurrent Donor Present status
Designation TargetR gene

BRRI dhan28 IRBB60 Xa4, xa5, xal3, Xaz2: 45 seeds of BC3F

BRRI dhan29 IRBB60 Xa4, xab5, al13, Xa21 30 seeds of BC3F

Local Improved IRBB60 Xa4, xa5, xal3, Xa2: 35 seeds of BC4F

Local Improved IRBB65 xa5, Xa7, xal3, Xa2: 30 seeds of BC4F

Table 3. No. of i seeds poduced fom the aosses between monogenic blastsistant line(s) and ecurrent parent.

Recurrent panet Donor Gene No. of F, seed
Aman 201415
IR64 IRBLOW Pi9 62
IR654824-136-2-2 Pi40 86
IR93325 Pita2 27
Nyonmoni IRBLOW Pi9 62
IR93322 Pish 93
IR93324 Pita 103
IR93325 Pita2 24
Boro 201415
BRRI dhan28 IRBLOW Pi9 87
IR654824-136-2-2 Pi40 37
BRRI dhan63 IR654824-136-2-2 Pi40 34
IR93325 Pita2 37
BRRI dhan29 IR93325 Pita2 66 (BC2F1)
IR654824-136-2-2 Pi40 20 (BC2F1)
IRBLOW Pi9 8 (BC2F1)
Distinct morphologicé characteristis were Considerig the diseag reactim and

observel betwea the selecte lines compared agronomic performance three lines such as IRBL9
with locd Mala and BR2. Among the testel pure W, IRBLta2F and IRBLsh-T (containirg both
lines HRP (Mala)-7-10 was found beg basel on  blast and submergence resistant gene alwitly
phenotypt observation Again in Boro season26 taller seedling heightwere found suitable for tidal
hills were selectdd basel on phenotypic nonsaline ecosystem Among them IRBLsh-T
characters. line producedthe highestyield of 5.01 and 4.88

t/ha in BRRI, Barisd and farmeris field at
Evaluation of blast resistant multiline variety of  Bakerganj, Barisal respectively (Figs. 4 and 5).
IR49830 suitable for tidal non-saline sub-
ecosystem Screening INGER materials and advanced
An investigatim was carried out to develop breeding lines against blast, BB and ShB
suitable blast resistant rice variety for tidal non An investigatiom was carried out to deted the
saline sukeasystem. NILs of IR49830 harboring disease reaction of advanced breeding lines against
blag resistam genes Pish Pi9 and Pita-2 were bacterial leaf blight and sheathblight diseaseof
selected as suitable materials from the last year Tice. Advancel materiab were testel against
Aman seasonat BRRI RS, Barisal. Sadamota or virulent isolates of the respective pathogen. Blast
other popular varieties practiced by local farmersesistant materials were screened only at seedling
were used as check vasie Fertilizers and other stage while BB were screened at both seedling and
culturd practicss were done as pe BRRI  maximumtilering stages.ShB was screenednly
recommendation. at maximumtillering stageundernaturalcondition.
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Yield (t/ha)
6 —
Seriesl

IRBL9-W IRBLta2Pi IRBLsh-T Sadamota
Fig. 4. Yield performance of multilines at BRRI RS, Barisal.

Yield (thha)
5 —

21 showel moderatey susceptibd reaction
(disease severity scale 5), 11 showed susceptible
reaction (disease severity scale 7) and nine showed
highly susceptible (disease sevgrstcale 9) to BB
pathogen.

In T. Aman 2014 seasonout of 52 advanced
breedimg lines only one materid IRBB 21 showed
resistam reaction while six materiak (OM1490,
IRBB65, IR77542551-1-1-1-1-2, BR79656-1-4-

9, BR82916-2, and BR794141-2-2-2-4) showed
moderate} resistam reaction againg BB. Again
only two materiak (BR 747216-2-1-2-1, and
IR78761B-SATB1-28-3-26) showa moderately
tolerart reaction again$ ShB pathogen and 03
materiak (BR68483B-12, IR730558-1-1-3-1,

and |IR78761:B-SAB1-28-3-26) showed
4.9 Seriesl moderatey resistamreactian to blag (accordirg to

JIRCAS evaluation standard) Again, in Boro
4.8 201415 seasonout of 71 materials 14 materials
4.7 (BR7783AC12-3, BR7783AC6-3-2-2-1,

BR807952-2-2-2, BR809648-2-2-4, BR736910-
4.6 5-2-3, BR737218-2-1-HR1-HR6, HHZ15-
4.5 SAL13-Y1, HHZ11-DT7-SAL1-SAL1, BR7840
44 54-3-2-1, BR784054-3-4-1 and BR787917-2-4-
' HR3-P1) showal moderatey resistam reaction
4.3 : agains$ BB; while five materiab (IR7773493-2-3-

IRBL9-W IRBLta2Pi  IRBLsh-T Sadamota

Fig. 5. Yield performanceof multilines at Bakerganj,Barisal
(Farmers' field).

Seedling for blag screenig were grown in

2, BR736910-5-2-3, BR737235-3-3-HR9,
HHZ6-SAL3-Y1-SUB2 and IR770922R-B-10)
showal moderatey resistam reaction against
blast.

seedling cell tray. For other diseases, seeds were
sown in the seedbed and transplanted in the main
field with BRRI recommendegractices following DISEASE MANAGEMENT
appropriate design with three replications. In each

case resistam and susceptibd checls were
maintained.

Out of 64 INGER materials, only one IRBL- 9
W/RL showal resistam reactim (R) (disease
severity scale 1) against blast whilé taterials
showel moderate} resistah reaction 31 entries

Efficacy of phylloplane Pseudomona strains
against rice sheath blight

The study was conducted as a part of PhD research.
The aim was to determire the efficiengy of
bacterid strairs on sheah blight suppression
Virulent isolate of R. solan KLRs16 and two

showed moderately susceptible reaction; whereggomising Pseudomonasacterial strains UMB20

five entries showel susceptil® reaction and six
showeal highly susceptibé reaction again$ rice
blag pathogen Again, amorg the 61 INGER

and BMB42 were used Bacterid isolates were
immobilized in pea materiak as per
methodologies Plans were inoculatel by R.

materiab, three (IRBB 21, IRBB 65 and IRBB 66) solani Data were recordel on Area Under

showeal resistan reactim (R) (diseag severity

Diseases Progress Curve (AUDPC), percent tiller

scale 1) against BB while 17 showed moderateljnfection, diseag progressia rate 100-grain

resistantreaction(MR) (diseaseseverity scale3),
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Application of bacterid strairs either (code names) were found effective (zero incidence
individual or mixture significantly reduced the total of disease) against the seedling blight when treated
AUDPC of sheath bligt and tiller infection (%) the seeds at 0.3% solution before seed soaking.
comparel to untreatel plants upan challenge Further sprayirg of the abow mentioned
inoculatin with R. solan (Table 4). The total fungicides was also effective (zero incidence)
AUDPC obtained from all the treatments rangedvhen spayed after the emergence of seedling from
from 700.67 to 1042.57. Significantly the highestthe soil. Other fungicides tested in the experiment
(1042.557 AUDPC was recordel in untreatel whether as seed treatment or seedling spray were
plants and the lowest (700.67) was in plants treatddeffective. Application of MOP or ash was also
with mixture strains Sheah blight suppression ineffective. The disease incidence corresponding to

ove the contrd was 32.79 32.88 and 21.19%
respectivey in mixture strairs of UMB20 and
BMB42, UMB20 and BMB42. Combined
application of bacterid strans also significantly
increasd 100-grain weight (TGW) compare to
the control.

Managemern of seedlig blight and tray
seedling raising protocol

The diseag inciden@® was the highes in the
control treatment(Table 5). Fungicide 5, 8 and 9

the fungicides suggestd tha Fungicides5,
Fungicide8 and Fungicide9 were effective in
controlling the disease.

The seedliig height was the highes both in
Fungicide8 and Fungicide9 followed by
Fungicide5 when seal treatmemn methal was
followed (dai nat presentd). Similar resuls were
alw observe in cae of fungicide spraying Root
ma formation was also found bette in these
treatmens tha were rolled easily when the whole
seedlingma was separaté from the trays These

Table 4. Effect of bacterial consaiium on sheath blight disease development in rice.

Treatment AUDPC (dfected  Progression rate (%) ShB suppression % tiller % reduction offl  TGW (Q)
unit area) (unit /day) over control infection over control

UMB20 702.88c 0.016b 32.57 83.19b 16.31 1.57ab

BMB42 821.57b 0.014bc 21.18 96.14a 3.28 1.52ab

UMB20+BMB42 700.67c 0.011c 32.54 87.12b 12.36 1.65a

Control 1042.57a 0.028a - 99.41a - 1.49b

AUDPC=Area unde diseasse progres curve ShB=Shedt blight, TI=Tiller infection,Eat dat& represerd the mean of
four replications. Mean values within a column followed by the same letters are not significéfietigrdiat P 0.05 by Lsd.

Table 5. Effect of fungicides and soil amendments on seedling blight incidence in tray seedlings im&&015.

Treatment* Group % diseased arealtra

Seed treatmel Seedling spra
Fungicidel Trifloxystrobin+Tebuconazole 53.3cd 41.7 ab
Fungicide2 Carbendazim 60 c 40.0 abc
Fungicide3 Cu-oxycloride 30.0fg 23.3 cde
Fungicide4 Triciclozole 41.7 def 20.0 de
Fungicide5 Difeconazole+Azoxystrobin 00.0 h 00.0f
Fungicide6 Propiconazole 38.3 ef 125 ef
Fungicide7 Cyproconazole+Azoxystrobin 18.3 g 31.7 bed
Fungicide8 Pyraclostrobin 00.0 h 0.00 f
Fungicide9 Azoxystrobin 00.0 h 0.00 f
Fungicice-10 Trifloxystrobin+Propiconazole 16.79g 32.5 bed
Fungicidell Difeconazole+Propiconazole 16.79g 8.33 ef
Fungicidel2 Validamycin 50.0 cde 33.3 bed
MOP (10g/tray) 80.0 ab -
Ash:Soil (v/v: 1/1) 76.7b -
Control (no treatment) 92.7a 53.3a
CcVv 21.0% 45.7%
Lsd (5%) 134 17.6

Fungicides treated/sprayed at 0.3% solution; Each figure is average of three replicafi@ament not considered.
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resuls suggeste that Fungicide5, 8 and 9 (seed
treatmen or sprayirg seedlirg in trayg could be
usel in mechanichtransplantebecaus of optimum
seedlirg height prope roat ma formatian and no
diseag incidence Therefore the testel protocol
(TSR-protoco) is suggeste for raising healthy
seedlig for mechanical/maral transplanting.

Effect of organic amendmentto minimize blast
in rice

were inoculated artificially. Among the 24
fungicides,six ie Avtar, Palki 75 WG, Mactivo 75
WG, Navera Bravo and Seltima successfully
controlledrice sheathblight disease(above 80%)
in the year 2014 (Table 7). Thesesix fungicides
will under@ in nex seasa for further

confirmation. Whereas, out of 28 fungicides, only

five ie Palki 75 WG, | n d o Baan, Mastivo 75
WG, Navita 75 WG and Trigger 75 WP

successfully controlled the disease (above 80%) in

This experiment was carried out to find out thethe yea 2013 and 2014 and recommendeé for

effectivenes of rice husk to contrd blag diseas of
rice. Seven treatmers including a diseas and a
healtty contrd were evaluaté (Table 6). The soil
was amendd with the organt amendmergt prior to
sevea days of transplantingSpote suspensio of 14-
dayold pure culture of virulent Pyricularia grisea
was sprayel at maximum tillering stage Data were
recordel on node (%) ard nek (%) infection and
yield (g/hill). Significart differene was nat found
in nek blag incidene and yield amorgy the
treatments The highes$ node blag incidene was
observe in rice husk@2t/la and the loweg in rice
huk ash@2t/ha+Natw (Single spray (Table 6).
Both node and nedk blag incidencs were found
lower in rice huk ash+Nativo Nativo and in
healtty control Although no significart difference
in grain yield was observe but the highes yield
was recordel with Nativo (two spray and Nativo
(single spray with huk ash@?2t/a application.
Diseag inciden@ was also comparative} lower in
thee two treatments.

Evaluation of new chemicak againg sheath
blight and blast diseases
An investigatimm was carried out to find out

disease®f rice at BRRI HQ, Gazipur.The plants

registration.

TECHNOLOGY DISSEMINATION

Demonstration on
management

integrated rice disease
at farmersbd

An investigation was carried out to demonstrate
management

rice disease
condition. BRRI recommendeé disease
managemen practicess were demonstrateé at
f ar méeadbof Barisd and Rangpu region.

f

Mostly integrated disease management practices of
sheath blight and blast were demonstrated. Area of

each demonstration is around 33 decimal, 75% of

demonstratin plot was occupiel by BRRI

recommendatio practie and 25% f ar mer s 0

practice.

In T. Aman 2014 season the highes blast
diseag inciden® (91% was observe in BRRI
dhan3! with f a r mpractice while the least

disease incidence was recorded as 17% in the same

variety at BRRI manged plot in Barisal region.
Again, the highestyield of 3.64 t/ha was obtained

in BRRI dhan34 at BRRI managed plot, while the
effective chemicals against sheath blight and blagbwest yield was recorded as 2.23 t/ha in popular

p

local variety Sakkorkhoa unde f ar mer 6 s

Table 6. Disease incidere and yield performance in diffeent treatments used foblast disease management.

Treatment and dose Node blast incidence (%) Neck blast incidence (%) Yield (t/ha)
Rice husk@ 2.5 t/ha 6.36 a* 3.03 7.448
Rice husk ash @ 2 t/ha 4.66 ab 1.74 7.718
Nativo (2 spray) 297 ab 1.33 8.60
Na,SiO, @300kg/ha 2.54 ab 5.38 6.748
Rice husk ash 2.0 t/ha + Nativo (1 spray) 1.70 b 1.24 8.90
Disease control 5.09 ab 5.00 6.974
Healthy control 2.13 ab 0.90 7.206
Lsd (5%) 4.63 5.26 ns 2.54 ns

*Same letter in a column does noffdr significanty.
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Table 7. Effect of diffeent fungicides on rice sheath blight and blastlisease.

Fungicide % disease reduction Fungicide % disease reductic
Sheath blight Blast

Avtar 80.16 Palki 75WG 80.2

Palki 75WG 80.12 Indofil's Baan 80.6
Mactivo 75WG 80.08 Mactivo 75WG 84.0
Navera 80.21 Navita 75WG 80.9

Bravo 80.17 Trigger 75\WP 81.7
Seltima 80.21

management. Again, in Rangpur region, the highestiea about disease and how t@amage disease).
sheathblight diseaseincidence85% wasrecorded Fungicide (Nativo) was sprayed(1%) as soon as
in Swarra at f a r mpractice while the least leaf blast was observed and second spray was done
disease incidence was obtained as 15% in BRRifter 812 days after St spray in plots where BRRI
dhan52 at BRRI managed plot. Agathe highest recommended practices were followed. After two
yield of 5.44 t/ha was obtained in BRRI dhan52weelks of secoml spray diseag severiy and
under BRRI management, while the lowest yieldincidence wererecorded and finally, neck blast,
was recordel as 4.67 t/ha in BRRI dhanZ in  node blast and yield data were recorded.
farmer 6s practice. In cae of diseag incidence significant

In Boro 201415 season the highed blast variation was observel betwee BRRI
disease incidence (42.16%) was obtained in BRR ecommended practices an
dhan29 at farmer 6s pr a tighescpanice blddiircidena \was obteevd 1t  d
incidene was recordel as 8.2%0 in the same farmer® practics compare to BRRI
variety at BRRI managed plot in Barisal region.recommendegracticesin all testlocations(Table
Again, the highestyield of 7.98 t/ha was obtained 8). In ca® of yield, significart variatiors were
in BRRI dhan29 while the lowed yield was observe in different locatiors as well as in
recorded as55 t / ha in BRRI ddifferentZplacticed. Thé leighesteyield was observed
managed plot. In Rangpur region, the highest blash Ggpalganj sadar (9.23t/ha) but the highest yield
disease incidence 44.27% was recorded in BRRhcreasewas found in Tungipara(11.55%)(Table
dhan® at BRRI managd plot while the least 8). Although highe node blag incidene was
disease incidence was obtained as 6.47% in thabserved in Tungipara, it was not reflected on yield
same vari ety atlotfAgamntter & 8RRhracanamgreded practices.
highest yield of 7.12 t/ha was obtained in BRRI
dhan52 under BRRI management while the lowedEnhancing rice yield through caacity building
yield (6.52 t/ha) was obtained in BRRI dhan52 atraining for farmers
farmer déds practice. Training was conducted in six upazHddSopalgan;j

sadar, Tungipara, Kotalipara, Nazirpur, Mollarhat

Enhancing rice production through integrated and Fakirhat In ead upazilh two batche of
blast disease management (PGB pject) training were performed on identification of major
BRRI recommende practie for blag disease rice diseases and theimanagement. Diseased plant
managemen was demonstraté in the f a r me sasnpls and preserved samples were shown
field in Gopalgan area Two practices were Vvisually and helped them to identify the disease
followed: A) BRRI recommendea practice all  symptomsand mentionthe diseasenames.A total
cultural (water, weed and fertilizers) and chemicabf 347 farmers gained knowledge on rice diseases
(Nativo spray manaemen practics were and their managementFrom this training the
followed as BRRI guidelines and B) F ar me rfasnters clearly identified diseag symptoms.
practice (FP). No maintaining of spacing distancef-armers were also able to understand about major
no use of clean cultivation, using low fertilizer rice disease and learnal abou the causal
dos rathe than BRRI recommendatio and no  pathogens of the major diseases.
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Table 8.Yield performance in BRRI recommended practicea n d

F a pracéce at different locations.

Location Variety Yield (t/ha) Increase (%) in BRR
BRRI FP

Gopalganj sadar Hira-6 9.23 8.87 4.16

Tungipara BRRI dhan29 6.26 5.61 11.55

Kotalipara BRRI dhan29 8.37 8.31 0.71

Nazirpur BRRI dhan29 5.30 5.06 4.69

Fakirhat Hira-4 8.9 8.28 6.23

Mollarhat BRRI dhan29 8.45 8.25 2.40

Lsd 5% (BRRI*FP) 0.731

BRRI recommended ppracicei ces, FP: Far mer so
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SUMMARY

From different croppirg patterrs for their water

requirement inmedium highland ecosystems the

tested patterns gave significantly highREY as
well as higha gros margn and highe water
productivity than check pattern. Tomaw#ugbean
T. Aman producel 2776 highe rice equivalent

yield (36.5 t/ha) than the check pattern of two ricgp

system (9.68 t/ha).

In long-term effed of three croppel cropping
patterrs on the agreeconom¢ productivity and
soil health the PotateBoro-T. Aman cropping
patten producel the highes REY of 178 t/haand
16.7 t/ha in Rangpu and Gazipur respectively
followed by Boro-T. Aus-T. Aman (129 t/ha and
149t/ha).

In maize intercroppirg technologis to
devel@ suitabke cropping patten package for
maize basel cropping patten in Chuadangathe
totd productivity of intercroppirg systen was
compare in terms of maize equivalen yield
(MEY), which differed significantly amorg the
treatments Significantly the highes MEY was
obtaine from CP; (310 t/ha) followed by CP,
(256 t/ha). High value vegetabt crop produce as
intercrgp with maize contributel significant
differene amory the testa patterns Significantly
lower MEY were obtainal from sole maize plot.

In the high intensity Croppirg Patten for
greate Kushtig the highes REY was found from
Maize+Potato/PumpkiT. Aus-T. Aman cropping
patten (25.8 t/ha) followed by Maize+Spinach
T. AusAman cropgng patten (17.8 t/ha and
Maize -T. Aman (16.26 croppirg pattern And
lowed REY was found from MustardMungbean
Aus-Aman (15.15 t/ha) croppirng pattern.

From the improved cropping systens for
greate Kushtig the REY of improved cropping
patterrs MustardBoro-T. Aman (12.2713.93
t/ha) Maize-MungbearT. Aman (13.67 13.86
t/ha), Maize Til-T. Aman (15.8 t/ha and Potate
MukhikachuT. Aman (40.06 t/ha) were
significanty highe than the existing Boro-
Fallow-T. Aman (10.2211.66 t/ha), Maize
Fallow-T. Aman (11.0014.42 t/ha) Maize-JuteT.
Aman (14.0L t/hg and Boro-MukhikachuFallow
(30.23 t/ha) cropping pattern respectively.
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Irrespectie of location all of the improved
croppirg patterrs gawe highe gros margn than
the locd check.

The highest grain yield was obtained with the
T, treatment (4.90 t/ha) followed by the, T and
T, treatmentsand minimum under T, (3.83 t/ha)
treatmentsin Boro seasonthe grain yield of rice
was significantly affected by different treatments
0.05) The highestgrain yield was obtained
from T, (8.55 t/ha) treatmentfollowed by the T,
and T, treatments.

In Boro season highe grain yield was
obtained from the Ntreatment (7.10 t/ha) followed
by the N, (6.88t/ha), N, (6.78 t/ha) andN, (6.70
t/ha) treatmentsandlower wasin the N, (3.23t/ha)
treatmen in BRRI dahn28 In BRRI dhan29,
significantly higher grain yield was observed i N
(7.80 t/ha treatmem compare to all other
treatmentsand lower was found in the Ny (3.15
t/ha) treatment BRRI dhan?® achievel higher
grain yield compared to BRRI dhan28 irrespective
of N treatment.

From the evaluatimm of BRRI prilled urea
applicato in Boro and T. Aman rice in Boro-
Fallow-T. Aman cropping system, the output of the
study, the significantly highe grain yield was
obtainedfrom T, (5.66 t/ha) followed by T, (5.60
t/ha) and T, (5.53 t/ha treatments The lowest
yield was observe in T (4.16 t/ha) In Boro
seasonthe highestgrain yield was obtainedfrom
T, (6.73 t/ha) followed by T(6.22 t/ha) treatments
in BRRI dhan28.

Irrespective of spacing, the hybrid variety of
sunflower, Hysun33 produced higher seed yield in
low, medium and high salinity level. Hysun33
producedhigherseedyield at the spacingof 60 cm
x 45 cmin low (2.85t hal), medium(2.73t ha?l)
and high salinity (2.00 t h% level.

In the ricebased cropping pattern in partially
irrigated ecosystemthe REY amorg the tested
patterrs rangel from 23 to 28.13 t hal! and
apparently the higher REY was observed in, CP
followed by CP, and CP,. Higher gross return,
gross margin and benefit cost ratio (BCR) were
also obtainedfrom CP; (TomateMungbearBRRI
dhan6l followed by CP, (TomatoMungbean
BRRI dhan39) and CRTomateMungbearBRRI
dhan56) and the lower was foundGi,.



In the three crop systems for medium high tiderecorded Wate productivity was measurd with the

wetland non-saline ecosystem the three crop

system produced significantly higher REY of 42%

to 162 than two crop system of Fallow-Jute
T.Aman cropping pattern (8.57 t/ha). PotateJute
T. Aman croppirg patten gawe highe REY of

22.47_ t/ha among the t_ested patterns. The grossgher REY as well as higher gross margin and
margin of potato and lentil based three crop systerfigher water productivity than the check pattern.

was 488% and 204% higher than FaldweT.
Aman system (23,746 Tk/ha).
From the study of USG applicator it was

found that the highest REY of 27 t/ha was observetthis cropping pattern also gave more than 1600%
higher gross margin and higher water productivity

in Potab (DiamontyMaize (NK-40)T. Aman
(BRRI dhan57% croppirng patten followed by
potab basel croppirg pattern Inclusin of
sunflowe and mungbea gawe abou 211% and

following formula:

Waterproductivity (kg/mm/ha)= Total V'?'d of crop(kq/ha)
Waterrequiremenbf cropin mm

(Rainfall + irrigation)
All the testal patterrs gawe significantly

TomateMugbeanT. Aman produced 277% higher
rice equivalen yield (365 t/ha than the check
pattern of two rice system(9.68 t/ha) (Table 1).

(209 kg/mm/ha) All othe testel patterrs also

showed the better performance in respect of REY
gross margin and water productivity than two rice

96% higher REY respectively than two rice systentropping pattern (check).

(7.17 t/ha). Fallowl. AusT. Aman, Mungbean

Fallow-T. Aman,. Fallow-Fallow-T. Aman/Gras; Long-term effect of three cropped cropping
pea was also trialed at Patuakhali, Jhalkathi angatterns on the agreeconomic productivity and

Barisal district respectively. The REY of Falléiw
AusT. Aman, MungbeanFallow-T. Aman and
Fallow-Fallow-T. Aman/Gras was 151% 55%
and 91% highea than single T. Aman cropping
pattern (3.19 t/ha).

Evaluation of different cropping patterns for

their water requirement in medium highland

ecosystem

Six croppirg patterrs were evaluaté to find out the
mog wate efficient profitable croppirg patten for
sustainal# food production The experimen was
conductd at Eag Byde BRRI farm, Gazipur
during Kharif 11-2014 Rah 201415 and Kharif 1-

2015 seasonCroppirg pattens viz, Tomab (BARI

hybrid tomate5)-Mungbea (BARI mug6)-T.

Aman (BRRI dhan49) Wheda (BARI gom-26)

Mungbea (BARI mug-6)-T. Aman (BRRI dhan49),
Potab (BARI aluw7)-T. Aus (BRRI dhan48)T.

Aman (BRRI dhan49) Lentil (BARI masuf7)-T.

Aus (BRRI dhan48)T. Aman (BRRI dhan49 and
Chickpe (BARI chola9)-T. Aus (BRRI dhan48jT.

Aman (BRRI dhan49 were evaluate along with

the check Boro (BRRI dhan29Fallow-T. Aman
(BRRI dhan49 in RCB desiqn with three
replications Recommend# managemen practices
were followed for rice and nontrice crops Irrigation
wate applied in eat plot with bucke and data were

soil health

A study was designed to determine the kbexgn
implications of PotateBoro-T. Aman, Maize
MungbeanT. Aman and Boro-T. AusT. Aman
croppirg patterrs on the systen productivity,

economics and soil fertility. The experiment was

conductel during 2011-12 at the BRRI farm,

Gazipur and BRRI regional station farm, Rangpur.

The testedcropping patterns were, PotaBoro-T.
Aman, MaizeMungbeanRT. Aman, BoreT. AusT.
Aman and Boro-Fallow-T. Aman (check) The

experiment was laid out in a RCB design with three
replications. Recommended management practices

were followed. Table presens yield, REY and
econom¢ performance PotateBoro-T. Aman

cropping pattern produced the highest REY of 17.8

t/ha and 16.7 t/ha in Rangpw and Gazipur
respectivey followed by Boro-T. AusT. Aman
(12.9 t/ha and 14.9 t/ha).

Evaluation of maize intercropping technologies
to develop suitable cropping pattern packages
for maize based cropping pattern in Chuadanga

This study was undertaken to assess the suitability
of growing different short duration Rabi vegetables

with hybrid maize in Maize&Sweet gourdl. Aman
cropping system The study was conductel at
f ar mfeeld 6f €huadangasadar,Kharif 1-2014,
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Table 1. Yield of tomato, wheat, potato, lentil, chickpea, mungbean, rice and REY of different cropping patterns, BRRI,
Gazipur, 201415.

Cropping pattern Yield t ha®

Rabi/ Boro Mug/ T. Aus T. Aman REY
TomateMugbeanT. Aman (CP) 67.23 1.02 4.61 36.50
Wheat MugbeanT. Aman (CP 4.17 1.09 4.68 14.89
PotateT. AusT. Aman (CR) 16.50 4.17 4.55 17.52
Lentil- T. AusT. Aman (CP) 1.80 4.15 4.83 16.45
Chickpea T. AusT. Aman CFSJ) 2.04 4.16 4.58 14.59
Boro-Fallow-T. Aman (CFé) 5.10 - 4.98 9.68
CV (%) - - - 5.9
F fortreatment - - - *
LSD, . for treatment - - - 1.96

Price (Tk/kg) Tomato: 8, Wheat: 30, Potato: 10, Lentil: 80, Chickpea: 50, Mungbean: 52, Paddy: 18.

Kharif 11-2014 and Rabi 20145 seasons. Three Development of high intensity cropping pattern
cropping patterrs viz, Maize+SpinachSweet for greater Kushtia
gourdT. Aman, Maize+PotateSwed gourdT. The experi ment was conduct
Aman and Maize+CarrotSweé¢ gourdT. Aman from April 2014 to Jure 2015 Three cropping
were evaluated along with the check, Matageet patterrs viz, Mustad (BARI sarishal4)
gourdT. Aman in RCB design with three Mungbean (BARI mug)-T. Aus (BRRI dhan4g)
replications. Recommended management practic8s Aman (BRRl dhan57) Maize (BARI hybrid
were followed for rice and nerice crops. bhutta7/Indian hybrid varity)+Spinat (Local)
The total productivity of intercropping system Swe¢ gourd (BARI mist kumra2)-T. Aman
was compared in terms of maize equivalent yieldBRRI dhan57)and Maize (BARI hybrid bhutta
(MEY), which differed significantly amorg the 7/Indian hybrid varity)+Potato (Cardinal) Aus
treatments Significantly the highes MEY was (BRRI dhan48)T. Aman (BRRI dharb7) were
obtainel from CP, (310 t/ha) followed by CP,  evaluaté along with the chek Maize (BARI
(25.6 t/ha) (Table 2). High value vegetablecrop  hybrid bhutta7/Indian hybrid varity)-Fallow-T.
producel as intercrqp with maize contributed Aman (BRRI dhan57/BRR dhan49 in RCB
significant differences among the tested patternglesiqn with three replications Recommended
Significantly lower MEY were ofained from sole management practices were followed for rice and
maize plot. nonrice crops. A simple mnomic analysis was
From the economic analysis, the highest grosdone to evaluaeé the totd productivity of these
margin was obtainedfrom CP; (2,54,000Tk/ha) cropping patterns.

followed by CP,. The CP,, CP, CP,andCP, gave The highes REY was found from
abou 69, 46, 27 and 20% highe gros margin  Maize+Potato/PumpkiT. AusT. Aman cropping
(GM) than the check pattern (TalB). pattern(25.69t/ha) followed by Maize+Spinachr.
Table 2. Yield and maize equivalent yld (MEY) of different cropping patterns, Chuadanga, 201415.
Treatment Yield (t/ha) MEY (t/ha)
Maize Vegetable Sweet gourd T. Aman
Maize+BushbeaiBweet gourdl. Aman (CR) 12.56 5.27 17.16 4.07 25.55
Maize+SpinackSweet gourdl. Aman (CFZ’) 11.33 9.51 17.31 3.91 21.78
Maize+PotateSweet gourdl. Aman (Clg) 11.37 17.38 17.22 3.87 31.00
Maize+Red amarantBweet gourdl. Aman (CFD 11.93 5.33 18.17 3.82 23.38
Maize+CorianderSweet gourel. Aman (CFS’) 12.63 2.22 16.44 4.56 23.94
Sole MaizeSweet gourdl. Aman (CI36) 12.93 - 17.36 3.94 21.19
CV (%) 6.0
F for treatment *
LSD_ _for treatment 2.67

0.05
Price (Tk/ kg)} Tomato: 8, Ptato: 10, Bushbean: 15, Spinach: 4, Red amaranth: 10, Coriander: 20, Sweet gourd: 4, Paddy: 18.
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Table 3. Economic performance of different cropping patterns, Chuadanga, 20145.

Cropping pattern

TVC (000 Tk/ha) GR (000 Tk/ha) GM (000 Tk/ha) GM (%) over FP

Maize+bushbeai®weet gourel. Aman (CFi) 215
Maize+SpinackSweet gourdl. Aman (CF;) 217
Maize+PotateSweet gourdl . Aman (CF;) 273
Maize+Red amarantBweet gourdl. Aman (CFp 218
Maize+coriandeiSweet gourdl. Aman (CR) 216
Sole MaizeSweet gourel. Aman (CP) 210

434 219 (+) 46
370 153 +)2
527 254 (+) 69
398 180 (+) 20
407 191 (+) 27
360 150 -

Aus-Aman croppirg patten (17.93 t/ha) and

Effect of fertilizer managemen on yield of

MaizeT. Aman (16.26) cropping pattern. And thedouble transplanted Aman and Boro rice in T.

lowest REY was dund from MustareMungbean
Aus-Aman (15.15 t/ha) cropping pattern (Table 4).

Validation of improved cropping systens for
greater Kushtia

Different ecosysters were selecte by the joint
effort of researche and extensim personnkin
ChuadangaMeherpu and Kushtia districts Seven
farmers in eadh block were selectel for the
improved cropping systen demonstratio to show
the technologich advantag of the improved
systens ove the existing system In ead trial, an
improved cropping patten was testal agang the
existing cropping pattern REY of improved
croppirg patterrs MustardBoro-T. Aman (12.2F
13.8 t/ha), MaizeMungbearT. Aman (13.6%
13.8 t/ha) Maize Til-T. Aman (15.8 t/ha and
PotateMukhikachuT. Aman (40.06 t/ha) were
significantly higher then the existing Boro-Fallow-
T. Aman (10.2211.65 t/ha), Maize-Fallow-T.
Aman (11.0014.42 t/ha) Maize-JuteT. Aman
(14.Q1 t/ha) and Boro-MukhikachuFallov (30.23
t/ha) croppirg patten respectively Irrespectie of
location all the improved croppirg patterrs gave
highe gros margh than the locd check.

Aman-Boro cropping systems

In this study in late situation double transplanting
of Aman and Boro with fertilizer treatmeng were
evaluated The experimen was conducte during
T. Aman 2014 and Boro 201415 seasor at BRRI
farm, Gazipur In this experimen six planting
method along with three fertilizer application
method for doublke transplantig were applied
(Table 5). The desiqn of the experimen was RCB
with three replications Nitrogen P, K, S and Zn
were applied as per recommendationin T. Aman
season the grain yield rangel from 3.83 to 4.90
t/ha amory the treatmentsThe treatmen effed on
grain yield was significart (p < 0.05) The highest
grain yield was obtainel with the T, treatment
(4.90 t/ha), followed by the T, Tg and T,
treatments and minimum unde T, (3.83 t/ha)
treatmeng (Table 5). In Boro season the grain
yield of rice was significantly affectal by different
treatmensg (p < 0.05) The highes grain yield was
obtainel from T, (8.55 t/ha) treatment followed
by the T, and T, treatments The lower and
statisticaly similar grain yields were observed
from T, (6.07 t/ha) and T, (6.82 t/ha) treatments
(Table 6).

Table 4. Yield performance for different cropping patterns in Meherpur, 201415.

Cropping pattern Yield (t/ha) REY (t/ha)
T. Aus T. Aman Mustard/Maize Mungbean/Potato/
Spinach/Pumpkin
MustardMungbeanT. AusT. Aman 4.35 4.1 1.3 0.7 15.15
Maize+SpinacHl. AusT. Aman 4.59 4.12 9.36 5.7 17.93
Maize+Poato/PumpkinT. AusT. Aman 4.21 4.58 9.16 14.5+7.47 25.69
Maize-T. Aman - 5.27 12.78 - 16.26
LSD (0.05) - - 221
CV (%) 5.90

Price (Tk/kg} Mustard: 60, Mungbean: 80, Potato: 10, Spinach: 4, Maize: 17, Pumpkin: 5, Paddy: 20.
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Table 5. Grain yield of DT Aman Rice in BoraFallow-T. Aman cropping pattern, BRRI Gazipur, 2014.

Treatment Grain yield (t/ha)
T1=Normal transplanting with 60 DOS (TP: 25 Sep; Sowing: 25 Jul.) 3.83
T2=Normal transplanting with 4BOS (TP: 25 Sep.; Sowing: 10 Aug.) 4.05
T3=Norma| transplanting with 30 DOS (TP: 25 Sep.; Sowing: 25 Aug.) -
T4=Double transplanting with removed seedling (100%) and no fertiliz&f transplanted plot 4.90
T_=Double transplanting with removed seedling (100%) ahsplit urea in T transplanted plot 4.63
T6=Double transplanting with removed seedling (75%) and full fertilizefitransplanted plot 4.50
T_=Remaining 25% seedling in fully fertilized'fransplanted plot 3.89

CV (%) 9.3

LSD 0.73

0.05for treatment

Table 6. Grain yield of DT Boro Rice in BoraFallow-T. Aman cropping pattern, BRRI Gazipur, 2014-15.

Treatment Grain yield (t/ha)
T1=Normal transplanting with 80 DOS PT 25 Feb; Sowing: 05 Dec) 6.82
T2=Normal transplanting with 60 DOS (TP: 25 Feb; Sowing: 25 Dec) 8.19
T3=Norma| transplanting with 40 DOS (TP: 25 Feb; Sowing: 15 Jan) 8.09
T4=Double transplanting with removed seedling (100%) and no fertilizEY transplanted plot 8.31
T5=Double transplanting with removed seedling (100%) ahsplit urea in i transplanted plot 8.55
T6=Double transplanting with removed seed|if75%) and full fertilizer in % transplanted plot 7.76
T_=Remaining 25% seedling in fully fertilized'fransplanted plot 6.07
CV (%) 9.8
LSD 1.33

0.05% for treatment

Evaluation of fertilizer management options in  Nitrogen management options in Boro and T. Aman
major crops in Kushtia region rice under Boro-Fallow-T. Aman cropping system
Ten farmers of Hanurbaradi and Shuvorajpur blockThis study was undertake to determine
in Chuadanga and Meherpur district were selectedppropria¢ timing of split application of N for
for this trial during Kharif-1l 2014andRabi 2014  making accurate N fertilizer recommendations for
15 seasom to compae the differert fertilizer rice. The treatments were: i) One third of N was
managemenoptions during T. Aman ard Boro  applied at IT stage + one third at AT stage +-one
season. Each farmer 60s fhirdeat Rl staye @); iigl Onehatf atdT staget+o t h
parts to imply the treatmens viz, BRRI anotherhalf at PI stage (}y; iii) One third at IT
recommende fertilizer dose soil tes based stage+ two-third at PI stage(N,); (iv) Onefourth
fertilizer dose and f aram® stdye+ onefourth lat AT stage+hdifiatzPe r  d ©
In Chuadanga, BRRtecommended fertilizer stage (I); v) Half at IT stage + another half at AT
managemenand f a r mpractie gawe similar  stage K.) and vi) Ncontrol (N,). BRRI dhan44 in
grain yield. Wherea soil tegd basa fertilizer T. Aman seasan and BRRI dhan® and BRRI
treatment resulted significantly lower grain yielddhan29 in Boro season were grown. In T. Aman,
comparedto other treatmentsn T. Aman season. each treatment received 70 kg N/ha as urea and in
In Boro season, all the options gaveniar grain - Boro, 119 kg N/ha and 136 kg N/ha as urea for
yield. BRRI dhan28and BRRI dhan29regectively. In
In Meherpuy BRRI recommende fertilizer ~ T. Aman, timing of N application treatments had
managemenand f a r mpractie gawe similar  significart effed (p<0.0) on grain Yyield.
grain yield in T. Aman season Soil ted based Significantly highe grain yield (5.50 t/ha) was
fertilizer treatment gave significantly lower grain observel in N, treatmen followed by N, (5.47
yield compared to other treatments. In Boro seasomha), N, (5.33t/ha) and N, (5.13t/ha) treatments.
BRRI recommended treatment gave significantlyin Boro, higher grain yield was obtainedfrom the
highe grain yield. Soil tes base fertilizer N, treatment(7.10 t/ha) followed by the N, (6.88
treatment and far mer 0 sthd), Na6.18tha)eandy,g6/70 t/hd) theatmests mi |
grain yield. and lower was in the Ny (3.23 t/ha) treatmentin
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BRRI dahn28 In BRRI dhan29 significantly vyield of 4.374.50 t ha! and 4.725.54 t ha'
higher grain yield was observedin N, (7.80t/ha) respectively.Wheatyield was reducedmore than
treatmemn compare to all othe treatmens and 50% in high saline areacomparedto the yield of
lower was in the Ny (3.15 t/ha) treatmentBRRI  low and mediumsalinearea.Indian spinachsown
dhan29 achieved higher grain yield compared tin line without tillage and by dibbling method
BRRI dhan28 irrespectivef N treatment. produceda yield of about30 and 26 t ha' which
was slightly reduced in medium saline area and
Evaluation of BRRI prilled urea applicator in reducel by abou 15% in high salire area The
Boro and T. Aman rice in Boro-Fallow-T. Aman  study showel the feasibility of sunflowe in
cropping system different gradient of sality, wheat and spinach in
The experiment was conducted in T. Aman andow and medium saline area.
Boro seasos of 201415 to compae the yield
unde varying method of N application There Evaluation of sunflower varieties and spacing
were five treatments (i) Hand broadcastigp of  under different gradient of salinity
prilled ureaasper BRRI recommendatiodT,), (ii) This study was undertaken to evaluate the suitable
USG applicationby applicator(2.7 g/4 hills) (T,), ~ variety and optimum plart population for better
(ii) Prilled ureaapplicationby applicator(70%of  productivity of dibbled sunflowe in the saline
the recommended urea in broadcasting),(Tiv)  soils The treatmens were Variety V,= BARI
Hand broadcastingof prilled ureaas per T, dose  Surjomukhi2, V,= Hysun33,V,= Advancedline
(T,) and (v) N-contrd (T;). BRRI dhan4t and andspacing:S;= 75 x 45cm: S,= 60 x 45cmand
BRRI dhan28 were grown in T. Aman and BoroS;= 45 x30 cm following RCB design with six
season respectively. The significantly higher graimeplications Irrespectiv of spacing the hybrid
yield was obtainedfrom T, (5.66 t/ha) treatment variety of sunflower Hysun3 producel higher
followed by T, (5.60 ttha) and T, (5.53 t/ha) sea yield in low, mediun and high salinity
treatments. The lowest yield was observed in Tlevel.Hysun33 produced higher seed yield at the
(4.16 t/ha) treatment. In Boro season, the highespacing of 60 x 45 cm in low (2.85 t-Hamedium
grain yield was obtainel from T, (6.73 t/ha) (2.73 tha) and high salinity (2.00 t W4 level.
followed by T, (6.22 t/ha) treatmens in BRRI
dhan28 The lowed yield was observe in T, Evaluation of fertilizer recommendation in rice-
treatment (3.65 t/ha). dibbled sunflower cropping sequene under
different gradients of salinity
Evaluation of different cropping patterns in  The experimemn was conductel to enhane the
saline area productivity of ricesunflower cropping system in
The study was conductel to validate different the saline soils. Five differert fertilizer
cropping patterns in saline soils during 2054 managementvere F,=Full recommendedertilizer
with six different cropping patterns. The croppingin rice in rice and sunflowe (RR), F,=Full
patternswere: CP,= T. Aman-Dibbled sunflower; recommendé P and K fertilizer in rice and
CP~T. AmanZero tilled whea (strip tilled);  sunflower (N omission); fFull recommended N
CP,=T. AmanZero tilled whea (line sown), and K fertilizer in rice and sunflower (P ogsion)
CP,=T. AmanSpinah (broadcast line sown); F,=Full recommended P and N fertilizer in rice and
CP,= T. AmandibbledOkra; CP,= Fallow-Fallow- sunflower (K omission); J=Farmers' practice in
T. Aman (Check)following RCB designwith six  rice and sunflowe (FP) following RCB design
replications. On average, transplanted Aman ricaith three replications.
produced4.15, 4.48 and 4.66 t ha' grain yield in The highest grain yield was recorded in the
low, moderate and high saline area respectivelyreatmen of recommende doe of N, P, K
BRRI dhan53 yield range was 4.06 to 4.23 tha fertilizer (4.62 t hat), which was statistically
The mediun and high saline sites farmers similar to farmers practice (4.59 t-Haand without
cultivated BRRI dhan54 which producel grain K fertilizer (4.26 t hal).
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SUMMARY

BRRI dhan® and BRRI dhan® were the most
popula varieties coverirg 69% of area in Boro
season wherea in T. Aman season BR11 and
BRRI dhan® were the dominar varieties that
coveral 23% area In Aus season the area

Variety, area and farmeis selectim was not
appropriate for the demonstration trial; as most of
the farmers were acquainted with the destrated
varieties earlier. Farmes did not showv further
interest to grow BRRI dhan55 as it was not good in
terms of yield and amylose content. The grain of
BRRI dhan® is coarse so it is difficult to

coverage of BRRI dhan28 was the highest (21%popularize where Aus rice is not widely cultivated.

followed by BR26 (9%). Among BRRI varieties,

BRRI dhan® was the top yielder in Boro
(5.81t/ha) followed by BRRI dh&8 (5.30 t/ha). In
T. Aman season BRRI dhan® ranked the top
position in terms of pe unit yield (4.81 t/ha)

Mog of the garmen workers belorg to
farming communiy (78%) and majority (58
percent) of them were migrated in search of job for
extreme poverty. Cereals,notably rice, constitute
the mog importart food item consume by the

followed by BR11 (4.77 t/ha) and BRRI dhan44garmen workers which essen@lly dominated

(4.77t/ha) In Aus season BRRI dhan® also
producel highe yield (4.04 t/ha) followed by
BRRI dhan#8 (3.93 t/ha) Hybrids are being

daily food intake at 443 gm/person;thrice a day,
andit alsobeingusedassnacksin different forms
as well.

adopted as replacement of other MVs in Boro and

Aus seasoB due to highe yield performance.
Farmes faced constraing like highe wage and
irrigation cost, noravailability of quality seeds and
lower market price of theirrpduct.

Rice farmerss are still using more seed and
urea fertilizer than the recommendeé rate
irrespectie of cropping season but applied
comparativey lower amourt of MoP. Although,
Boro growers obtaine highe yield, T. Aman
growess gainal highe gros retum due to lower
cog of production and highe marke price Factor
and income shake revealel that the human labour
contributed the highes effort to the production
process and on the othea hand farmers earned
the highes income shae amorg all other
productian participants We hawe opportunities in
rice production but that isnat risk or thred free.

Due to lack of sufficient suitabke domestic
Aman varieties farmers of the borde region used
to cultivate Indian varieties in this seasonUnless
and until developmen of suitabe domestic
varieties for Aman season cultivation of Indian
varietiess would continue Breedes should
conside the agroclimatic conditiors and socic
econom¢ demard of farmer® in the variety
developmen process In this regard shott to
mediun growth duration stres tolerart varieties
associatd with highe milling outturn and
marké demamd shoud be given its due
consideration.
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FARM LEVEL ADOPTION AND EVALUATION
OF MODERN RICE CULTIVATION IN
BANGLADESH

BRRI Agricultural Economics Division is carrying
out study to observe the farm level adoption and
yield performane of different moden and
indigenous rice varieties in Aus, T. Aman and Boro
seasons throughout the country with the following
objective:
Determire the regionwise adoption rate of
different rice varieties in different seasons; and
Estimae the yield of different moden and
local rice variees.
Multistage randan samplirg techniqe was
adoptedin selectingthe samplefarmers.A total of
4,034 sample farmers under Aus, T. Aman, and
Boro seasons were selected and surveyed from ten
agricultural regions of Bangladesh.

Adoption of modern rice varieties

BRRI dhan3 and BRRI dhan® were the
dominari varieties in Boro seasa in Bangladesh.
Thes two varieties coveral 69% of the totd Boro
area harvestd (Table 1). There were other
promisirg hybrid and moden rice varieties which
coveral 11% and 3% of the Boro area
respectively The overal adoption rate of BRRI
varieties was abou 78% in Boro season.



Table 1.Adoption (%) of diffe rent Boro rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR14 1.14 0.00 0.54 1.79 0.00 0.87 0.01 0.26 034 189 0.68
BR16 0.21 6.88 7.87 0.28  0.00 0.69 121 3.32 753 064 286
BR26 0.08 0.00 0.03 0.04 212 5.96 0.12 0.74 0.00 0.74 0.98

BRRI dhan28 29.72 45.90 39.62 48.29 4553 45.34 33.72 36.39 42.61 3430 40.14
BRRI dhan29 22.26 33.55 40.20 42.06 5.99 34.82 24.33 19.56 22.75 3955 2851

BRRI dhan47 8.20 1.16 0.07 0.00 0.03 0.07 0.02 1.10 0.01 0.00 1.07
BRRI dhan50 1.81 0.33 0.81 0.38 4.72 0.26 0.49 2.30 0.26 0.29 1.16
Other BRRIv arietie: 5.30 2.16 2.23 0.39 2.57 0.97 2.33 9.92 1.19 2.79 2.99
All BRRI varieties 68.72 89.98 91.37 93.22 60.95 88.98 62.24 73.59 74.69 80.22 78.40
SL-8 2.37 0.00 1.99 1.43 4.50 2.52 0.93 0.69 1.01 098 1.64
Hira 2.32 2.89 2.69 2.30 3.54 2.33 2.34 8.42 5.09 9.58 4.15
Other hybrid 5.76 3.03 3.57 2.40 5.25 5.08 5.29 8.69 8.20 8.33 556
All hybrid 10.45 5.93 8.24 6.13 13.29 9.92 8.56 17.80 1430 18.89 11.35
Miniket 0.00 0.00 0.00 0.00 14.84 0.00 12.32 0.00 1.98 0.00 2091
Zira sail 0.00 0.00 0.00 0.00 0.00 0.00 9.09 0.00 0.00 0.00 091
Other Indianvarieties8.14 0.77 0.00 0.06 9.54 0.32 411 0.00 1.16 0.00 2.41
All Indian varieties 8.14 0.77 0.00 0.06 24.38 0.32 25.51 0.00 3.14 0.00 6.23
Other MVs 5.36 3.32 0.31 0.30 1.31 0.36 2.74 4.68 7.86 0.18 2.64
All MVs 92.67 100.00 99.93 99.71 99.93 99.59 99.05 96.07 99.99 99.29 098.62
All LVs 7.33 0.00 0.07 0.29 0.07 0.41 0.95 3.93 0.01 0.71 1.38

GrandTotal 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Neverthelessthe coverag@ of moden varieties in modern rice varieties in Aus season was about 78%
Boro seasa was abou 99%. of which the coverage of BRRI developed varieties

BR11 and and BRRI dhan49appearecasthe  was about 58%. Among all BRRI varieties, BRRI
prominentrice varieties covering 23% (12% and  dhan28 ranked the top position (21%) followed by
11%) areasin T. Aman season.The areacovered BR26 (9%) and BRRI dhan48 (8%). In this season,
by BRRI varieties was abou 57% wherea the coverage of other MVs, Indian and hybrids were
coverageof Indian varietieswas 19% (Table 2).  about 8, 8 and 3% respectively (Table 3). Results
The overal coverag of moden varieties was al indicatel that area coverag@ of traditional
abou 81% in this season The adoption rate of  varieties vas about 22%.

Table 2.Adoption (%) of different T. Aman rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR10 0.08 1.50 0.53 0.44 473 0.13 0.09 4.06 0.00 2.88 144
BR11 4.33 18.44 3.45 2380 4.82 6.62 7.55 20.60 4.06 2231 11.60
BR22 1.56 1711 3278 1.24 1.33 0.39 0.66 5.91 0.00 1160 7.26
BR23 2.36 6.14 1.75 0.00 145 0.25 0.07 0.00 0.00 3.38 154
BRRI dhan28 0.08 0.01 1.16 0.00 0.38 0.00 0.04 1.21 0.00 0.30 0.32
BRRI dhan32 0.84 3.73 911 093 051 10.95 2.50 3.40 0.12 9.25 4.13
BRRI dhan33  6.60 0.00 0.15 0.32 549 1.79 2.05 6.71 0.39 0.14 236
BRRI dhan34  0.15 0.01 0.36 0.40 0.00 0.84 5.06 0.21 7.70 0.56 1.53
BRRI dhan39  5.49 0.44 1.38 0.52 14.46 0.72 2.56 6.70 0.02 1.02 3.33
BRRI dhan40  2.40 3.40 0.85 1.66 0.06 2.65 0.15 4.46 0.00 1.20 1.68
BRRI dhan4l 2.55 5.44 2.05 3.60 0.74 3.77 0.26 4.17 0.08 2.63 253
BRRI dhan44  1.84 4.24 1.34 0.00 0.09 0.38 0.00 0.47 0.00 2.04 1.04
BRRI dhan46  0.28 6.22 5.38 2.18 0.00 0.93 0.03 0.41 0.00 7.47 229
BRRI dhan49 2.63 6.16 10.54 20.47 8.03 10.89 13.75 11.82 11.35 15.01 11.07
BRRI dhan51  0.96 0.82 1.01 122 077 3.40 0.85 0.00 2.55 157 131
BRRI dhan52  1.51 1.73 0.97 1.94 1.34 4.33 082 0.18 2.23 134 1.64
OtherBRRI varieties0.99 1.44 0.91 0.53 6.05 0.83 0.46 5.41 0.00 1.74 1.83
All BRRI varieties 34.65 76.84 73.72 59.25 50.25 48.88 36.90 75.73 28.51 84.43 56.92
All hybrid 0.13 0.00 0.00 0.02 1.24 0.73 0.81 0.00 1.50 0.00 0.44
Pajam 0.05 4.96 0.30 10.30 0.39 8.60 9.13 8.36 0.33 031 4.27
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Table 2. Continued.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
Ranijit 0.04 0.00 0.00 327 021 0.00 5.87 0.00 2.98 148 1.39
Swarna 0.52 7.41 0.80 172 32.36 0.00 30.97 0.62 58.81 2.08 13.53
OtherIndianvarietie).27 0.00 0.00 0.00 0.71 0.00 0.55 0.00 0.21 0.00 0.17
All Indian varieties 0.88 12.36 111 15.29 33.67 8.60 46.52 8.97 62.33 3.87 19.36
Bina dhan7 1.75 0.16 1.00 3.42 958 4.75 9.94 0.49 289 070 3.47
Others 0.67 0.00 0.20 226 0.17 5.76 1.16 1.28 0.72 1.63 1.38
All other MVs ~ 2.42 0.16 1.20 5.68 9.75 10.51 11.10 1.77 3.61 234 485
All MVs 38.08 89.36 76.03 80.24 94.91 68.71 95.34 86.48 95.96 90.63 81.57
All LVs 61.91 10.64 2397 19.76 5.10 31.29 4.66 13.52 4.05 937 1843

Grand total 100.00 100.00 100.00 100.00 100.00  100.00 100.00 100.00 100.00 100.00 100.00

Table 3.Adoption (%) of diffe rent Aus rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR1 0.04 2.43 0.00 0.41 0.00 6.33 0.41 1.74 0.00 1441 258
BR2 9.13 3.40 2.15 7.85 0.00 5.35 0.00 0.47 0.00 018 2.85
BR3 3.96 1.47 0.61 0.00 0.00 0.38 0.58 1.47 0.00 520 1.37
BR14 3.05 0.00 1.06 0.14 0.22 0.57 0.28 1.04 2.37 414 1.29
BR16 2.07 3.97 1.48 17.19 0.48 0.00 2.44 0.34 6.84 229 371
BR20 0.00 0.00 16.48 0.00 0.00 0.00 0.00 1.60 0.00 001 181
BR26 1.28 4.25 5.99 18.87 21.30 17.61 5.85 3.67 0.57 8.14 8.75
BRRI dhan27 9.51 7.57 3.42 0.27 1.00 0.00 1.34 2.14 0.00 0.22 2.55
BRRI dhan28  3.38 19.85 33.88 16.96 24.75 3.98 23.78 8.10 4120 30.52 20.64
BRRI dhan43 1.44 0.75 2.51 1.02 0.57 4.63 0.46 2.17 0.00 3.27 1.68
BRRI dhan48  2.62 8.38 9.28 345 7.32 15.97 7.06 0.59 291 2085 7.84
OtherBRRI varietie: 3.38 0.43 2.55 0.08 0.22 3.08 3.52 8.83 463 386 3.06
All BRRI varieties 39.87 52.49 79.42 66.24 55.85 57.90 45.72 32.16 58.53 9311 58.13
All hybrid 0.96 3.23 6.15 0.00 257 0.31 7.81 0.00 13,57 011 347
Zira sall 0.00 0.00 0.00 0.00 0.00 0.00 10.23 0.00 0.00 0.00 102
Parija 0.00 0.00 0.00 0.00 0.00 0.00 15.49 0.00 2560 0.00 411
Otherindian varieties3.14 2.00 0.00 0.00 20.08 0.42 4.40 0.00 0.01 0.00 3.01
All Indian varieties 3.14 2.00 0.00 0.00 20.08 0.42 3011 0.00 2561 0.00 8.14
Bau-63 5.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55
Gota IRRI 17.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 179
IR-50 0.00 0.46 4.63 0.00 3.60 0.00 0.21 0.00 0.00 158 1.05
Others 3.94 9.12 5.14 2.17 5.63 3.56 10.31 7.66 1.76 0.35 4.96
All other MVs ~ 27.39 9.58 9.78 2.17 9.23 3.56 10.51 7.66 1.76 193 8.36
All MVs 71.37 67.30 9535 68.40 87.73 62.18 94.15 39.82 99.47 9515 78.09
All LVs 28.63 32.70 4.65 31.60 12.27 37.82 5.85 60.18 0.53 485 2191

Grand total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Yield of modern rice varieties t/ha) (Table 6). The yield of hybrid rice was also
In Boro season amorg BRRI varieties BRRI  higher (4.83 t/ha).

dhan29 wa the top yielder (5. 81 t/ha) followed by

BRRI dhan28 (5.3 t/ha). Average yield of BRRI Trend of changesin adoption and yield level
varietieswas 5.38 t/ha. The yield of hybrid rice  The overal adoption of moden varieties in Aus
was 6.2 t/ha (Table 4). Among the BRRI varieties seasa increasd from 25.5%6 to 78.09 % (ie,
in T. Aman season BRRI dhan® was the top 52.%2 % during the period from 199091 to
yielder (4.81 t/ha) followed by BR11 (4.77 t’tha) 201415) and on the othe harmd T. Aman
and BRRI dhan44 (4.77 t/ha). Overall yield rate ofadoptio rate increase in 47.5®6 (Table 7). In
modern varieties was 4.6 t/ha whereas the averagas® of moden Boro varieties the adoptio rate
yield of BRRI varieties was 4.41 t/ha (Table 5). Inwas 88.93% in 199091which reache to 98.62%
Aus season, BRRI dhan28 produced the highe$h 201415 resulting to 9.6%6 increase The
yield (4.04 t/ha) followed by BRRI dhan48(3.93 increae of yield was mud higha in Aus
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Table 4. Yield (t/ha) of different Boro rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR14 5.47 5.29 5.43 5.29 5.76 4.32 546 493 524
BR16 4.83 5.12 5.59 5.27 5.43 5.97 4.42 552 440 5.17
BR26 5.32 5.04 477  5.63 5.41 5.74 4.40 492 515
BRRI dhan28 5.35 511 5.44 533 5.66 5.27 5.52 5.01 536 487 530
BRRI dhan29 5.69 5.72 5.97 594 5,63 5.99 5.86 5.98 563 585 581
BRRI dhan47 5.55 5.19 5.48 5.82 5.25 411 5.04 5.22
BRRI dhan50  5.46 5.03 5.54 546  5.67 5.17 5.55 5.05 526 488 5.28
Other BRRIvarieties 5.51 5.15 5.38 537 555 5.14 5.61 4.49 533 489 524
BRRI varieties 5.53 5.22 5.54 551 5.65 5.40 5.70 4.87 545 506 5.38
Hira 6.14 6.14 6.23 6.19 6.37 6.03 6.45 6.18 6.02 6.39 6.23
SL-8H 6.27 6.20 6.12 6.49 6.22 6.62 5.93 580 6.40 6.23
Other hybrid 6.28 6.17 6.03 6.13 6.34 6.27 6.24 6.29 6.07 538 6.15
Hybrid 6.24 6.16 6.19 6.14 6.35 6.21 6.29 6.13 597 6.18 6.20
Miniket 5.20 5.53 5.97 5.57
Zira sail 5.49 5.49
Other Indianvarieties4.94 4.70 4.29 5.26 4.07 5.12 5.00 4.67
Indianvarieties ~ 4.94 4.70 4.29 5.25 4.07 5.35 4.81 4.67
Other MVs 5.05 4.68 5.05 4.90 5.54 5.06 5.44 4.41 5.14 4.54 494
All MVs 5.62 5.23 5.81 5.83 5.90 5.63 6.00 5.08 558 522 5.60
All LVs 2.50 251 246  2.60 2.47 2.36 2.51 259 252 252
Grand total 5.22 5.23 5.71 5.61 5.89 5.00 5.87 5.16 556 494 543

Table 5.Yield (t/ha) of different T. Aman rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR10 4.48 5.54 4.68 397 4.21 4.52 4.08 4.56 431 448
BR11 4.65 5.53 4.75 464  4.65 4.61 4.63 4.80 4.61 481  4.77
BR22 4.09 3.20 3.50 4.16  4.02 4.09 2.97 4.27 4.07 445  3.88
BR23 4.65 5.22 4.49 4.56 4.21 4.64 4.29 452 457
BRRI dhan28 5.36 5.23 4.60 4.29 3.02 4.95 468 4.59
BRRI dhan32  4.07 5.08 4.63 3.92 478 4.60 4.56 4.68 3.80 428 444
BRRI dhan33  4.05 3.36 3.82 4.04 4.02 411 4.04 3.53 4.06 3.89
BRRI dhan34  4.25 4.29 4.23 3.51 3.74 3.67 3.84 3.70 3.97 3091
BRRI dhan39 4.63 4.46 4.63 409 458 3.87 4.45 4.56 4.38 452 442
BRRI dhan40 4.18 3.32 4.01 405 4.33 4.30 3.84 4.39 3.47  3.99
BRRI dhan4l 4.73 5.23 4.67 4.40 459 4.65 4.89 4.72 0.00 453 4.24
BRRI dhan44  4.77 4.68 4.73 4.95 4.69 491 473 477
BRRI dhan46  4.66 5.40 4.85 4.33 4.46 3.27 4.79 483 4.58
BRRI dhan49 4.79 5.39 5.01 438 4.84 4.67 4.58 4.92 4.66 486 4.81
BRRI dhan51  4.75 5.36 4.28 440 4.76 4.61 4.89 4.67 460 4.70
BRRI dhan52  4.89 5.27 4.60 453  4.78 4.63 5.13 4.25 4.75 464 4.75
Other BRRIvarieties 3.61 3.92 4.13 4.22 3.79 4.29 3.82 3.99 4.29 416 4.02
All BRRI varieties 4.51 4.88 4.42 4.17 448 4.37 4.16 451 3.90 444 441
All Hybrid 5.21 5.15 5.24 5.07 5.24 5.10 5.10 5.16
Pajam 3.63 4.15 4.14 3.80 5.20 3.72 4.17 4.40 3.34 443 4.10
Ranijit 4.51 421 450 4.76 462 442 450
Swarna 4.25 4.63 411 4.06 4.64 5.09 3.19 4.70 447 435
Other Indianvarieties 4.60 3.35 0.00 4.12 3.02
All Indian varieties 4.38 4.39 411 413 457 3.72 4.92 3.19 4.66 444 443
Bina dhan7 3.54 3.42 3.61 1847 3,53 3.40 3.46 3.55 4.45 3.16 5.06
Other MV 2.68 3.00 3.01 3.35 3.23 2.92 3.20 2.76 202 2091
All Other MVs 311 3.42 3.31 10.74 344 3.32 3.19 3.38 3.61 259 398
All MVs 4.52 511 4.44 5.38 4.65 4.25 4.38 4.56 4.45 422 4.60
All LVs 2.65 2.06 2.34 2.75 2.63 2.70 2.79 211 2.16 2.83 250
Grand total 3.58 4.09 3.73 4.05 4.13 3.70 4.12 4.19 411 3.89 3.96
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Table 6. Yield (t/ha) of different Aus rice varieties by agricultural regions of Bangladesh, 20145.

Variety Barisal Chittagong Comilla Dhaka Jessore Mymensingh Rajshahi Rangamati Rangpur Sylhet Av. (%)
BR1 4.93 3.34 3.62 343 3.87 3.59 3.90 3.76
BR2 3.68 3.33 3.68 3.47 341 3.77 3.64 3.62
BR3 3.62 3.45 3.93 3.10 4.34 3.84 432 386
BR14 3.54 3.93 3,57 3.72 3.10 3.75 3.56 411 401 3.73
BR16 3.71 3.71 4.04 3.74 375 3.95 3.62 3.79 396 384
BR20 3.98 3.58 3.10 3.83
BR26 3.57 3.41 3.95 354 3.92 3.42 3.76 3.64 3.91 3.74 3.70
BR3 3.62 3.45 3.93 3.10 4.34 3.84 432 386
BRRI dhan27  3.82 3.71 3.98 3.88 3.96 3.67 3.59 3.72 3.78
BRRI dhan28  3.89 3.83 4.26 410 4.13 3.54 3.88 3.84 4.12 432 404
BRRI dhan43  3.60 4.27 4.02 3.45 3.95 3.44 3.60 3.68 4.05 3.73
BRRI dhan48 3.72 3.57 4.22 3.48  4.00 3.43 4.03 3.88 4.59 438 3.93
Other BRRIvarieties3.70 3.57 3.89 4.13 3.89 3.42 3.88 3.53 4.86 3.97 3.80
All BRRI varieties  3.69 3.59 4.04 359 3.96 3.42 3.86 3.65 4.08 4.05 3.83
All hybrid 4.79 5.46 5.12 5.01 2.54 4.57 4.86 4.67 4.83
Parija 3.70 3.26 3.53
Zira sail 3.77 3.77
Other Indianvarieties 3.39 3.57 2.42 3.90 4.56 3.58
All Indian varieties3.39 3.57 2.42 3.77 3.39 3.60
Bau63 3.67 3.67
Gota IRRI 3.98 3.98
IR-50 2.97 3.37 3.47 3.10 3.25 3.26
Others 2.99 2.81 3.24 3.48 3.25 3.07 4.04 311 3.49 3.70 3.39
All Other MVs  3.20 2.82 3.28 3.48  3.26 3.07 3.95 311 3.49 359 341
All MVs 3.67 3.44 4.13 359 407 3.34 3.99 3.59 4.15 401 3.89
All LVs 2.32 2.62 2.87 281 282 2.50 2.93 2.82 3.40 3.03 265
Grand total 3.23 3.32 4.04 3.28 387 3.10 3.86 3.22 414 393 362

Table 7. Changesin the level of adoption and yield level of
modern rice varieties overthe years.

Item Period Difference
199091* 201415
Aus
Adoption (%) 25.57 78.09 52.52
Yield(kg/ha) 1770 3890 2120 (19.77)
T. Aman
Adoption (%) 34.00 81.57 47.57
Yield (kg/ha) 3290 4600 1320 @40.12)
Boro
Adoption (%) 88.93 98.62 9.69
Yield (kg/ha) 4410 5600 1190 (26.98)

Figuresin parentheses indicate the percent. *National average.

(119.77% and T. Aman seasa (40.12%)
comparel to Boro (26.98%).

ESTIMATION OF COSTRETURN FOR MV
RICE CULTIVATION AT FARM LEVEL

Economicdecisionsare primarily concernedwith
the most profitablelevel of input usein production
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process.lt is, therefore,important to verify cost
and return of rice cultivation, which will help the
farmers, researchers and planners to take decision.
Hence, a macro level study was undertaken to:

Determinethe level of inputsusedin MV Aus,

T. Aman and Boro rice cultivation

Estimate the cost of MV rice cultivation in

different seasons

Evaluatethe profitability, factor and income

Sraresol viv. AUs, 1. Alnarl ana boro rice

cultivation at the farm level

Multistage random sampling technique was
adoptel to selet¢ the rice farmeis from 10 agricultural
regiors of BangladeshTo carly out the costreturn
analysis we usel a sampé size of 120 Aus, 120 T.
Aman and 120 Boro rice growing farmers.

Level of inputs used

It reveald from the findings that the highest
amount of human labour (98 mday/ha) was used
for MV T. Aman followed by MV Aus and MV
Boro (88 mandays/ta and 80 manday/hg rice
cultivation respectively (Table 8).



Table 8. Per hectare input usedfor MV rice cultivation in

different seasons of Bangladesh, 2014%.

Table 9. Per hectare costof MV rice cultivation in different

seasons of Bangladesh, 2015.

Input item Season Cost item Season
Aus Aman Boro Aus Aman Boro
Human labour (mawlay/ha): 88 98 80 Seedbed preparatiqTk/ha) 1,852 2,188 2,487
Hired 42 43 42 Seed (Tk/ha) 1,554 1,463 1,742
Family 46 55 38 Human labour 35090 36,261 43,140
Seed (kg/ha) 37 39 41 (48.51)  (47.68) (41.39)
Fertilizer (kg/ha): Family labour 14,260 12,628 12,180
Urea 155 191 259 Hired labour 13,020 17,340 11,860
TSP 55 65 101 Contract 7,810 6,293 19,100
MP 60 54 78 Land prep cost (Tk/ha) 7,782 7,459 8,095
DAP - 15 10 | ( Wh ) (10.75) (981) (7.77)
Fertilizer (Tk/ha 5,222 6,873 10,465
Gypsum 10 22 51 J ’ ,
7ns0 i 1 4 (7.21) (9.14)  (10.04)
— Urea 2,790 3,606 4,222
TSP 1,313 1,616 2,222
As maja activities were accomplishd on o 1,019 876405 ;61070
contractuh bass in Boro seasa labour Gypsum 100 220 510
requirement was lower. The seed rate used by the znsq 150 600
rice farmers for Aus, T. Aman and Boro rice ICf_JWd_Ung (TTk'%]ha) L850 4 11,2%}39
cultivation wee 37, 39 and 41 kg/ha respectively; M9aton (Tk/ha) (55  (098) (1352
showel a decreasig trend comparél to the  Herbicide (Tk/ha) 165 380 308
previous years. It might be due that the farmers aresecticide (Tk/ha) 1,490 2,268 2,198
now a days using quality seeds purchasing fronYariable cost (Tk/ha) 55,005 57,640 82,524
d!ﬁerert sources Fames applied comparatively |nterest on operating capital 815 900 1,799
higher dosesof ureaand TSP; although,they are  @10for five months
; ; A Land rent (Tk/ha) 16,512 17,515 19,895
far behind the required doses of MoP fertilizer. (2582)  (23.03) (19.09)
Total Cos (Tk/ha) 72,332 76,055 104,218

Costs of cultivation

Pea hectae huma labou coss were found Tk
35,090 36,26L ard 43,14 for Aus, T. Aman and
Boro rice cultivation respectivef (Table 9). Costs
of fertilizer for Boro was higher (Tk 10,465/ha)
compare to tha of MV T. Aman (Tk 6,873/ha and
Aus (Tk 5,222/ha rice cultivation. Irrigation cost

was much highe (13.5246 of totd costd for MV

Boro rice cultivation than the othe crops sinae this

rron ic conmnlatoll dAdanandahnn irrinatinn

Profitability

The yield receivel by the rice farmess in Aus, T.

Aman and Boro season were 3,879 4,32 and
5,587 kg/ha respectively Boro rice growers
receivel highe gros retum (Tk 94,925/ha)

compare to T. Aman (Tk 76,032/ha and Aus (Tk

57,409/ha due to highe yield but T. Aman growers
accumulatd highe gross marghn due to lower unit
cod of production and highe marke prices while,
the ne retum of all the seasom were negatie on

full cosk bass (Table 10).

Note:Figure in the parentheses indicate percent of total.

Table 10. Comparative costs and return of MV rice
cultivation in diffe rent seasons of Bangladesh, 201145.

Item Season

Aus Aman Boro
Yield (kg/ha) 3,879 4,320 5,587
Paddy price (Tk/kg) 14.00 15.00 14.98
Return from paddyTk/ha) 54,306 64,800 82,195
Return from straw (Tk/ha) 3,103 11,232 12,730
Gross return (Tk/ha) 57,409 76,032 94,925
Variable cost (Tk/ha) 55,005 57,640 82,524
Total cost (Tk/ha) 72,332 76,05 10,4218
Gross magin (Tk/ha) 2,404 18,392 12,101
Net return (Tk/l) -14,923 -23 -9,293
Unit cost of production (Tk/kg) 18.64 17.61 18.65
BCR on cash cost basis 1.04 1.32 1.15
BCR on full cost basis 0.79 0.99 0.91

Factor and income share analysis

Factor sharing the output included current inputs,

human labour, power tiller and land. Human labour
itself earned the highest share of outputs, which
were 61, 48, and 45% of Aus, Aman and Boro
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respectively Land rent earnel secom highest

production cog and highe marke price Factor

share, which were 29, 23, and 21 % of Aus, Amam@nd income share analysis revealed that the human

and Boro, respectively.The residuals,which goes

labou contributel the highed effort to the

to the operator, was found as the highest (7%) iproduction process; and on the other hand, farmers
Boro season and negative21%) in Aus season earned the highest income share among all other

(Table 11).
Production participans sharirg the income

production participants.

included the farmer, the hired labour and the power
tiller. In Aus season, the farmer earned 39% of th®OMESTIC VS INDIAN AMAN VARIETY

total incomeof which 35% wasgeneratedy land,

30% by family labour aneé26% as residals and it

was 51% in T. Aman  seasa and 28% was
generatedoy land, 20% by family labour and 3%

IN BORDER REGION OF
A FIELD LEVEL

CULTIVATION
BANGLADESH:
INVESTIGATION

as residual respectively. In Boro season, the farmeéround 49% rice area is unde Aman season,

earned 50% of the total income of which 26% wasvhich provided arourd 38%

generatedby land, 16% by family labour and 8%
as residal (Table 12).

Rice farmers are still using more seedsand
urea fertilizer than the recommendeé rate
irrespectie of croppirng season although they

of tota rice
production. Before the inception of BRRI, there
was no HYV for Aman seasa in Bangladesh.
BRRI has developed so far 34 Aman rice varieties
including one hybrid. Oubf them, BR11 was the
mog popula  throughot the country Indian

apply comparativey very lower amourt of MP.  variety has beea startel to be cultivated in the
Boro growers obtained higher yield due to betteborder areas since 1995 and gained popularity. The
cropping envionment, good management practicestudy was undertaken to find out the adoption level
and use of betteg genotypes T. Aman growers and causes of adoption of Indian Amvarieties in
obtainal highe gros margh due to lower border areas of Bangladesh.

Table 11. Comparative factorshare of Aus, Aman, and Baro rice cultivation in Bangladesh

Factor share Factor payment Factor shares (%)

Value (Tk/ha) Paddy equivalent* (kg/ha)

Aus Aman Boro Aus Aman Boro Aus Aman Boro
Current input 10,283 13,172 17,200 735 878 1,148 18 17 18
Human labour 35,090 36,261 43,140 2,506 2,417 2,880 61 48 45
Power tiller 7,782 7,459 8,095 556 497 540 14 10 9
LancP 16,512 17,515 19,895 1,179 1,168 1,328 29 23 21
Residud -12,258 1,625 6,595 -876 108 440 -21 2 7
Total 57,409 76,032 94,925 4,101 5,069 6,337 100 100 100

*=Paddy equivalet (kg/ha)=Value (Tk/ha)/Padg price (Tk/kg). dncludes cosst of fertilizer, pesticides insecticides and
seed/seedling8Averageland rent for the seasontResidual=fotal value productor physicalproduct)- (Sharepaidto currentinputs,
human laboy power tiller and land).

Table 12. Comparative income shaes of different production participants in Bangladesh.
Total value (Tk/ha) Paddy equivalent (kg/ha)

Production participants % of share

and value added Aus Aman Boro Aus Aman Boro Aus Aman Boro
Value addedl 47,126 62,860 77,725 3,366 4,191 5,189 100 100 100
FarmeP 18,514 31,768 38,670 1322 2118 2581 39 51 50
Land (16,512) (17,515) (19,895) (1,179) (1,168) (1,328) (35) (28) (26)
Family labour (14,260) (12,628) (12,180) (1,019) (842) (813) (30) (20) (16)
Residual (-12,258) (1,625) (6,595) (-876) (108) (440) (-26) 3) (8)
Hired labour 20,830 23,633 30,960 1488 1576 2067 44 38 40
Power tiller 7782 7459 8095 556 497 540 17 12 10

a/alueaddedotal value of outpdit current inputs costFarmer¥alueadded Hired (Human labourAnimal labour/Power tiller).
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The study was conducted in the border regiolDAE, f a r maartegltd cultivate Indian varieties
of Bangladesh (Panchagar, Thakurgaon, Dinajpui, n t he name of O6Ratna6 an
Rangpur, Naogaon, Chapia Nawabganj, Rajshahijorde region during 199596. Later on, Lal
Kushtia, Chuadanga, Jessore and Satkhira) to finewarna Gut Swarra and othe Indian varieties
out the coverag and causs of Indian Aman gaining populdaty at farm level. At present, 4/5
varieties cultivated by the farmers. Intensive fieldtypes of Swarna and other Indian varieties (Ranijit,
surveys followed byseveral FGDs were conducted Zirasail Minikit, Jamaibab etq are being
during201415. The stakeholdes of FGD were cultivated in the borde region During 201415
farmers, local representatives, school teachers amdbout 55% Aman area was under Indian variety
NGO personnel. Besides, district level information(rangal 11% to 77%) and the red 45% was
abou area coverag and yield of domestc and domestic variety in that areas. Consumer Unity and
Indian Aman varieties were collect from DAE. Trust Society (CUTS) International and Unnayan
Simple statistical tools like percentage, mean wer8hamannay reported that 70% area was covered by
used to analyze the data. Indian varieties (Swarna Minikit, Ranijit, Parijat

etc) in the border region during 2015. Last three

Domestic and Indian variety and its area Yyears average of Indian HYV coverage was 56%
coverage in Aman season (ranged 10% to 81%) (Table 14).
Table 13 shows districc wise cultivated Aman On the other hand, Bangladeshi varieties such
varietiesandits coverage(%) in the borderregion as BR11, BR12,BRRI dhan28, BRRI dhan29 and
of BangladeshAccordingto theinformationfrom  hybrid-HIRA are being cultivatedin easternstates

Table 13. Scenario of domestic ahindian varieties grown in Aman season 20145.

District Domestic HYV Indian HYV

Panchagar BINA dhan7 (11%), BRRI dhan52 (4%), BRRI dhan51 (3%)Swarna (69%)Ranijit (4%), Nepali Swarna (3%)
BRRI dhan49 (2%) and Others (3%ptal 23%. and Mamun Swarna (1%]otal 77%.

Thakugaon BRRI dhan49 (4%), BRL (3%), BINA7 (7%), BRRI dhan52 Swarna (63%), Nepali Swarna (1%), Ranji(L
(2%) BRRI dhan34 (2%) and others (14%)tal 34%. and Suman Swarna (1%otal 66%.

Dinajpur BRRI dhan34 (16%), BRRI dhan49 (7%) BINA(3%), Swarna (33%), Guti Swarna (18%), Nepali Swarna
BRRI dhan52 (2%), BRL (2%), BRRI ¢han51 (1%) and (5%), Swarngb (3%), Ranjit (3%), Mamun Swarna
others (2%)Total 33%. (2%), Suman Swarna (1%ndothers(2%). Total 67%

Rangpur BR11 (35%), BINA7 (8%), BRRI dhab2 (6%), BRRI dhan33Swarna (39%), Ranjit (%) and others (1%).
(2%), BRRI dhan49 (2%) and others (1%)tal 58%. Total 42%.

Naogaon BRRI dhan49 (13%), BRRI dhan34 (6%), Pajam (6%), Swarna (60%), Ranjit (4%), @sail (1%) and

BINA-7 (4%), BRL1 (3%), BRRI dhan32 (1%) and others  others (1%)Total 66%.
(1%). Total 34%.

ChapainababganjBRRI dhan34 11%), BINA-7 (5%), BRRI dhan51 (2%), Swarna (70%), Zirasail (2%) and others (1%).
BRRI dhan491%) and others (3%J).otal 23%. Total 77%.
Rajshahi BINA-7 (11%), BRRI dhan33 (5%), BRRI dhan49 (4%), Swarna (64%), Guti Swarna (2%) and others (1%).

BRRI dhan39 (4%), BRL ((2%), BRRI dhan51 (1%) and Total 67%.
others (6%)Total 33%.
Kushtia BRRI dhan39 (29%), BRRI dhan331@6), BRRI dhan49 (9%)Swarna (15%) and others (1%ptal 16%.
BINA-7 (9%), BRL1 (6%), BR10 (4%), BR23 (3%), BRRI
dhan30 (3%) and others (10%ptal 84%.

Chowadanga BRRI dhan39 (13%), BRRI dhan49 (6%), BINA(4%), BRRI Swarna (57%), Ranjit (8%) and others (1%).
dhan51 (3%), BRRI dhan33 (3%) and others (5P6)al 34%. Total 66%.

Jessore BINA-7 (13%), BRRI dhan30 (10%), BRRI dhan39 (9%), Swarna26%), Guti Swarna (10%), Minikit (10%)
BR10 (6%), BR1 (4%) and Othersl(%). Total 53%. and others (1%)lotal 47%.

Satkhira BR10 (16%), BR23 (16%), BRRI dhan30 (16%), BINA Swarna (6%), Jamaibabu (3%) others (2%).
(12%), BRRI dhan49 {1%), BR11 (9%), BRRI dhan39 Total 11%.
(2%), BRRI dhan33 (1%) and others (4%)tal 89%.
Average of domestic HY¥5% Average of Indian HY\65%
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Table 14. Districtwise domestic and Indian HYVcoverage (%) inAman season.

District 2013 2043 20146 Average
Domestic Indian Domestic Indian Domestic Indian Domestic Indian
HYV HYV HYV HYV HYV HYV HYV HYV
Panchagar 16 84 19 81 23 7 19 81
Thakugaon 22 78 20 80 34 66 25 75
Dinajpur 36 64 33 67 33 67 34 66
Rangpur 57 43 68 32 58 42 61 39
Naogaon 27 63 34 66 35 65 32 68
Chapainababganj 15 85 18 82 23 7 19 81
Rajshabhi 38 62 41 59 33 67 37 63
Kushtia 84 15 86 14 84 16 85 15
Chowadanga 41 59 28 72 34 66 34 66
Jessore 42 58 53 47 53 47 49 51
Satkhira 920 10 92 08 89 11 90 10
Average 43 57 45 55 45 55 44 56

of India like Assam,Bihar, JharkhandQdishaand
West Bengal (Tazlina Zamila Khan, 2015.

Reasons for cultivating Indian varieties

The respectie DAE office and the respondent
farmess opinal tha there are some reasos for
cultivating Indian varieties in Aman season.
Although there are sonme domestt Aman varieties
like, BR10, BR11, BRRI dhan33 BRRI dhan39,
BRRI dhan3 and BRRI dhan52 which is still
popula to farmess due to early maturity, eay to
threshirg and bette marke price but mog of the
varieties are very old and susceptit# to different
stressesdiseass and pests Moreover grain size of
the varieties is bold, so yield and marke price is
alo low. On the othe hand Indian variely is
comparativey} stres tolerant yield is beter, slender
grain, goad tase and highe marke price Sg, the
farmessareinclined to cultivate Indian varieties.

FOOD HABIT AND DIETARY INTAKE
PATTERN OF GARMENT WORKERS AT
GAZIPUR AREA

Once theeconony of Bangladek was largely
dependenbn agiculture, but the situationhasbeen
changel and the readymace garmens (RMG)

sector has emerged as the biggest contributor of thelonging

economy This sects has experiencd an

exponential growth and contributes significantly;

about 15 percentto the GDP.It provides around
4.2 million p e 0 peémpldymentBBS, 2011)and
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uplifted the neglected section of the population;
especiay women through empowermen and
transforming their socieconomic condition (Ali R

N et al.,2008). Like other Bangladeshi comsers,
rice is the most dominant food item and primary
soure of enery and nutriens of the factory
workers Thus it is importart to investigae the
food habit and determire the amoun of the
different nutriens tha an individud garment
worker canderive from average daily per capita
food intake.

The study was conductel purposivey in
selected semirban areas of Gazipur district. Fifty
responderst were selectd and interviewed with
structured questionnaire to generate required data.
Simple statistcal tools like percentage mean,
variation, etc were used to analyze the data.

Sociceconomic characteristics and background

of garment workers

About 12 percent of the respondents reported that
he/she is the only earning member of the family.
Average fanly size of the respondents was seven,
whereas number of dependent family member on
his/her income was three (on average). Most of the
respondents belong to farming community (78%)
either landless tenant or marginal farming family
(Table 15). The third and fourth community
identified were non-agricultural
labourer and nomigrated local poor respectively.

Causes of migration
Majority (58%) of the respondentsvere migrated



Table 15. Family backgound of the gament workers. like Moori (puffed rice), Chira (ﬂattengj rice),

Community Respondents (no.percentages Khoi, Chal-vaja, Khud (broken rice) and Pitha
Landless tenant farming family 25 50 (cakes made of rice flour) (Table 17).

Marginal farming family 14 28

Non marated Ioca poor : & Food consumption pattem

Total 50 100 Average pea capita cerea (rice) intake was 443

gm per day followed by little quantiy of
vegetabls (19.14%) tubers (6.52%99 and nominal
looking for better life under extreme poverty. Theamourt of othe food items Milk and milk
second important factor was job search. About 1®roducts egy and mea were consume only
percent of the respondents migrated for this reasogccasionaly in asmal amount Fruit intake was
The third and fourth important causes identified bynainly seasaa and includes banana mango,
the migrans were to accompay husband at jackfruit, guava black berry and othe locally
workplace and psonal problems, respectively. producel lessexpensie ones (Table 18). The
leag consumd food groups were vegetablesfish,
Budget for food and acces to commodity Pulse sugay edible oil etc.
market
Budget for food. Majority of the respondents Table 17. Consumption pattern of diffeéent rice items.

Souce: Field survey (2015).

(44%) allocatel Tk 41-50 for daily meak per Riceitem Percentage of respondent
personandonly 8% respondents spent above Tk 60 Regular  Occasional
for per day for their food purpose [{@la 16). consumption _consumption
Access to commodity market.In the study Parboiled rice 96 -
area cert percen responden reportel tha they or-parboiedrice 4 64
p p portel Y Moori (puffed rice) 100 -
prefe.rred to buy da}&day (_:ommodmes from the Chira (flattened rice) 40 60
evenirg markes while coming bak home The  Khoi - 76
; ; ooti (bread of rice flour) 14 100
respondents also liked evening markets for oth%hmva}.élan dKhud (broken rice) 10 90
reasors ”SUd’l as availability of preferred grel R 10
commodities, freshness etc. PantaLeft-over rice - 30
Pitha (cakes made of rice flour) - 100

Tabl e 16. Gar ment wofodder s 6 d agolrcg: Fidldisdrgeg (2015).0 r

Daily budget per person  Respondents (no.) Percentages

Table 18. Averageper capita per day food intake of garment

Less tharTk 40 9 18
Tk 41-50 22 44 srkers,
Tk 51-60 15 30 Item Average per capitaPercentages
AboveTk 60 4 8 per day food of total
Souce: Field survey (2015) intake (grams) _consumption
' ' Rice and rice products 443.6 52.37
Eood habit and dietary intake Wheat and other cereals 271 3.20
. . . . Potato, starchy root and tubers 55.2 6.52
Rice .consumptm bghavmur. Notal_:w rice  pse 249 294
constitutes the mog importart food item of  sugar/ Gur 75 0.89
garmen workers Among the respondents36% \E/d'b'te (b)l" 1167221 192&3
. . - C egetables . .
took rice thn_ce a day. Boiling rice in excess water 135 159
and discardirg the grud was found common Fish, dried fish and meat 40.05 473
practices and reported by 72 percent respondentgs _ 6.04 071
Varietal preference of rice was found dependent og“”‘ and milk products 23 212

pices and condimeTSnIS

respondentds budget c o0 Ri&diahedddd
price. Cooking quality and tase of rice was snacks, betel ldatc)

preferred than grain shape and appace. Rice is Total food consumed 847 100
also being consumedas snacksin different forms  Souce:Field survey (2015).

—

10.9 1.29 .
o§drinl{%,n d15.9p er Ygd |
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Comparing the average per capita per day foo€hanges in @erall livelihood pattern

intake of garmenn workers with the daily
requirement (as per BANDRB 2007) it is clear
that they are consumingfood items; exceptrice; in
a lesse amourt than requirel (Fig. 1). Rice is
being consumedin a higher rate (26.74 percent)

Sixty-four percent of the respondents said that their
sociceconome conditiors had improved due to
involving in garmen factory, while 36 percent
reported no change in their overall socioeconomic
condition Rising inflation, repaing loan and

than the daily requirement of 350 gm. This patterrincreasig family expectatia were the main
of imbalanced consumptiomay lead to serious reasons reported by the respondents who had the

malnutrition and health hazards.

Food intake (g)
450

400

350

W Food intake (g)

300

250

200

150

100

50

0

Rice and rice product
Plus¢

Sugar/Gui

Edible oil

Vegetables

Fruits

Wheat and othecereal
Potato, starchy root & tube

Fish, dried fish andnea

B Requirement

Egg:

Milk and milk products

Spices and condimen

negative responses.

The study revealed that average family size of
the respondents was seven and dependent family
membe on his/he income was three and 12
percen of the responden was only the earning
membe of the family. Most of the respondents
belong to farming community (78%). Majority (58
perceny of them were migrated for extreme
poverty and insolvency Rice was consumd by
hundrel percent of the garmet workers which
essentiallydominateddaily food intake per person
at 443 gm making up 52.3®6 of tota food
consumption. Varietal preference of rice was found
dependenton r e s p o nbddyet dlldcation and
per unit retail price.

Currert condition of the garmen workers
would nat improve if their earnirg ¢ o u k en 6
balancel with the living cost Price of daily
necessitis neel to be controlled Government
shoud supply subsidizel daily need at the
industrid area of Bangladesh Enriching rice
varieties with micro nutriens like vitamins,
minerals would be a potential solution to ensuring
food as well as nutritional security of the garment

Fig. 1. Comparision of daily food intake with the requirements. workers.
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SUMMARY in Boro rice cultivation, the linkages of agriculture
extensim personnel the condition of soil in
In the reporting period BR11, BRRI dhan49, BRRIcultivated land, extra labour and knowledge of rice
dhan51 and BRRI dhan52 were found as the mogrroduwtion. From the result the cultivation
stable in T. Aman season while BR3, BR4 andexperiene of farme and the linkage of the
BRRI dhan23 appeared to be below average stabéxtension personnel in this cultivation affect the
among the an-aromatic rice. In case of aromatic efficiency level of the farmers. This study finds the
rice BR5, BRRI dhan34, BRRI dhan37 and BRRInecessi of improving the quality of seed the
dhan3 also appeard to be averag stable irrigation method ad maintained the amount of
varieties. fertilizer, which has a significant effect on Boro

BRRI dhan28 and BRRI dhan29 was the onlyrice production in selectel area of Manikganj
mod stabk variety and BR1, BR2, BR6, BR7, district. Here we found that most of the farmers of
BR8, BR18, BR19, BR26, BRRI dhan2BRRI  Boro rice cultivation are efficient. Policies leading
dhan35, BRRI dhan55, BRRI dhan58 and BRRLto improve the of irrigabn method, the quality of
dhan® appeard to be belov averag stabke in  seed and reduction of using pesticides could be
Boro season. In case of fine rice BRRI dhan50 alsbeneficial in decreasing inefficiency of farmers in
appeared to be average stable in Boro season.  Bangladesh.

Modd analyss indicates that BR11, BR22, The climatic factors of maximum temperature
BRRI dhan32 BRRI hybrid dhamt were more and humidity showel statistically significant
preferabé and cultivable varieties in T. Aman influences in Aus rice anthe contributions have
season BRRI dhan28 BRRI dhan29 BRRI been found positive for both the parameters. The
dhan50, BRRI hybrid dhan3 in Boro season andontribution of climatic factors has no significant
BR9, BR16, BRRI dhan48 in Aus season due teffed on Aman rice. For Boro rice minimum
highe yield amorg the produces and producer temperature displayed statistically significant but
cum consumers Pure consumes were found to  negative correlation with the yield. Maximum
prefer rice varieties on the basis of taste, finess artdmperature and humidity has significantly affected
availability of the varieties Although, BRRI the yield. The year to year variation due to climate
variety contributesabout 90% of total production, change had an impact on the Aus, Aman and Boro
it does nat refled in field levd as the BRRI rice yield. Therefore, to the issue of climate change
varieties are sdl in different brand names. As for and ensurig food security the concerned
example BRRI dhan®3 sales as Nizersal and authorities should provide policy recommendations

BRRI dhan29 as Jhingasail and Miniket etc. and action plans to adapt and to cope properly with
Three mathematica modebk haw been the changing nature of climate factors.

develope for consumeré and produceré and Dry seasa Boro rice mainly depend on

producercum-consumer8 preferene to rice supplementary irrigation from groundwater, results

varietesly using four | oc atin sever® /grbundwater ipletiors Mdinasounce ofs 6

data of Bangladesh in terms of rice deficit and rice&echarging of groundwater aquifer in this area is
surplis area Thee three modek are used to rainfall, but rainfall is also droppirg here.
determine factors aff e ¢tiydiographs pre ardlyzedeand groundieater lsvel o n
varieties for rice cultivation and can provide ancontour maps are prepared by Arc GIS versionl10
indication of the factors affecting ¢ o n s u meoftwaie from the monitoring wells dat&a of
preference to rice varieties. Banglades Wate Developmeh (BWDB). For
Farmerspecific technica efficiencies are aquifa geomety a subsurfae geologicd cross
estimated wusing ri ce g sestionnmadebyf RockWoeks softvarsfrom boeey d a
which includes DEA models, applying the linearlog data of Departmeh of Public Health
programming method. The technical inefficiencyEngineerig (DPHE) and Bangladek Water
effects are modeled as a function of farrspecific  Developmen (BWDB). Only two aquifels exig
informationaboutfarmers,thef a r mexpeesce and in northwed (NW) area shows effective
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aquifer thickness is shorter than soeetst (SE) effective plot size (harvest area) is 5 x 2leaving
portion. Average rates of maximun deph (dry the boarder Recommendé crop management
seasoh and minimum dept (wet season) practices are followed. The newly developed
groundwate depilation are 0.23 meter/yea and  stability model was uskto analyse the data.

0.38 meter/year respectively in Rajshahi district. In  The value of G; (stability index of the it
some upazilas these rates are much higher than thginotypesyangesfrom -1 to +3 ie, -1 < Gi < 3.
of average. Groundwater recharge condition is ver¥he higher the value ofG; more is the stability of
poa in Tanore Godagari Mohanpu and the genotypeacrossthe environmentsStability of
Baghmara upazilas and vulnerable for Baa®rie a variety is characterideas follows:

irrigated rice. A crucid relationshp remains Value of G,
betwee Boro productiom and groundwater

Nature of stability

depletion So crop diversification or less water <0 Unstable N
consumingcrops can be an option for the study 0<Gi<1 Below averag stability
area. 1<G<2 Average stability

The scientiss of this division were also 2<Gi<3 Stable
engaged in helpingcientists of other disciplines in Tables 1 and 2 present the results. Among the

planning experiments, statistical data analysis andonraromatc T. Aman varieties BR11, BRRI
interpretationof results.  Atotal of 60 different dhan49 BRRI dhan3 and BRRI dhan® were
types of analyss were performel during the found stable and their stability ranks were 4, 2, 1
reporting year. A number of maps were preparednd 3 respectively while BR3, BR4 and BRRI
using GIS and suppliedtthe scientists of other dhanZ appeard to be belov averag stable.
divisions whenever required. Besides, ICT cell oBR10, BR22, BRRI dhan25, BRRI dhan30, BRRI
Agriculturad  Statisticc Division provides ICT dhan31 BRRI dhan32 BRRI dhan33 BRRI
related support services to other divisions such athan39 BRRI dhan4Q BRRI dhan4l BRRI
hardware software and troubleshootig related dhan44 BRRI dhan46 BRRI dhan53 BRRI
problem etc. dhan® and BRRI dhan® were found to have
avera@ stability amorg non-aromatc T. Aman
varieties. Among the aromatic T. Aman rice BR5,
STABILITY ANALYSIS OF BRRI VARIETIES BRRI dhan34 BRR dhan¥ and BRR dhan38
appeared to be average stable.
The newly developd stability modé takes into In Boro season, the only stable variety was
accountthe performanceof the genotypesacross BRRI dhan28 and BRRI dhan29 in each year. BR3,
the geographical locations differing in land, soiBR9, BR12 BR14, BR15 BR16, BR17, BRRI
and other biotic and abiotic factors and over thelhan36, BRRI dhan45, BRRI dhan47 and BRRI
years characterizig fluctuation of weather dhan® appeard to hawe averag stability. All
variable, floods and drought etc. othea Boro varieties appeard to hawe average
Experimens are being conductel in the T.  stability.
Aman and Boro seasons with BRRI released rice
varieties since T. Aman 2014 and Boro 2aB4in
Gazipu and different regiond stations The DEVELOPMENT AND VALIDATION OF
collaboratie regiond statons in the T. Aman PRODUCER CONSUMER AND PRODUCER
season are Rajshahi, Rangpur, Comilla, SonagaziUM CONSUMER PREFERENCE MODEL FOR
Barisal Satkhim and Kushtia and in the Boro RICE VARIETIES
seasa Rajshahj Rangpur Comilla, Habiganj,
Barisal, Bhanga, Satkhira, Kushtia and Sonagazi. This study is an attempt to evaluate the factors
The number of varieties is 27 and 25 in T.affecting p r o d u consumes and producer
Aman and Boro season respectively. The desigmum-consumer8 preferene for rice varieties,
usal is RCB with three replicatiors and the  becauseo systematicstudyhasbeenconductedn
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Table 1. Stability parameters of new model fograin yield for T. Aman.

Variety Stability parm eter Stability index (G) Stability rank (R)
200214 200214 200214
S b R G; R;
Non-aromatic rice
BR3 8.86 25.14 4 0.81 12
BR4 8.42 28.69 10 0.99 11
BR10 8.15 31.42 13 1.13 5
BR11 8.56 30.51 12 2.06 1
BR22 7.64 30.09 12 1.13 5
BR23 8.20 28.01 9 0.99 11
BR25 7.76 27.88 8 1.03 10
BRRI dhan30 8.40 29.78 11 1.04 9
BRRI dhan31 8.38 29.37 11 1.03 10
BRRI dhan32 8.11 31.52 13 1.14 4
BRRI dhan3 8.59 23.69 3 1.77 2
BRRI dhan39 7.80 25.23 5 1.91 2
BRRI dhan40 8.09 30.61 12 111 7
BRRI dhan41 8.03 29.94 11 1.08 8
BRRI dhan44 8.44 28.54 10 1.99 2
BRRI dhan46 8.73 27.32 9 1.91 2
BRRI dhan49 7.84 31.14 15 2.16 1
BRRI dhan51 6.61 30.36 13 2.28 1
BRRI dhan52 8.24 31.46 15 2.13 1
BRRI dhan53 7.85 23.42 6 1.83 2
BRRI dhan54 8.10 26.26 10 1.92 2
BRRI dhan56 8.21 14.89 3 1.50 3
BRRI dhan57 7.90 25.25 10 1.92 2
BRRI dhan62 8.10 15.92 3 1.50 3
BRRI hybrid dhan4 8.12 30.12 12 111 5
Aromatic rice
BR5 8.18 20.61 2 1.08 8(4)
BRRI dhan34 8.74 20.41 2 1.12 6(3)
BRRI dhan37 8.22 22.89 2 1.77 2(1)
BRRI dhan38 8.46 22.80 2 1.74 2(2)
Table 2. Stability parameters of new model fograin yield for Boro.
Variety Stability parameter Stability index (G) Stability rank (R
200215 200215 200215
S D R G R
Norraromatic rice
BR1 8.40 0.22 21 0.33 13
BR2 7.48 -4.81 18 0.18 14
BR3 9.44 4.75 23 1.56 3
BR6 9.05 -6.55 18 0.05 15
BR7 4.06 0.80 21 0.70 10
BR8 2.66 -0.29 21 0.99 8
BR9 3.30 13.23 28 1.59 3
BR12 7.89 -2.43 20 1.25 5
BR14 4.48 1141 27 1.27 5
BR15 2.97 10.05 26 1.49 4
BR16 7.50 10.10 26 1.96 2
BR17 2.83 8.66 25 1.46 4
BR18 22.20 0.57 21 0.15 14
BR19 6.31 3.18 23 0.61 11
BR26 5.65 4.65 23 0.75 10
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Table 2. Continued.

Variety Stability parameter Stability index (G Stability rank (R)
200215 200215 200215
S D, P G; R,
BRRI dhan27 5.57 3.88 23 0.71 10
BRRI dhan28 2.83 9.68 26 251 1
BRRI dhan29 5.75 20.73 32 2.70 1
BRRI dhan35 7.59 351 23 0.56 12
BRRI dhan36 5.29 8.65 25 1.02 7
BRRI dhan45 911 -1.94 20 1.22 6
BRRI dhan47 18.48 -8.48 17 1.17 6
BRRI dhan55 19.34 -20.48 11 0.62 11
BRRI dhan58 28.39 -24.67 9 0.82 9
BRRI dhan59 27.83 -9.68 10 0.61 9
BRRI dhar60 5.65 20.23 31 1.49 2
BRRI dhan61 2.79 8.98 25 1.31 2
BRRI dhan64 5.35 19.93 30 151 2
BRRI hybrid dhanl 9.11 -5.25 17 0.03 13
BRRI hybrid dhan2 7.37 -4.62 19 0.15 11
BRRI hybrid dhan3 5.65 4.65 23 0.75 5
Aromatic rice
BRRI dhan50 13.58 -8.88 15 1.13 6 (1)

identifying thefactorsthatcouldinfluenceor affect  and producercum-consume preferene for rice

the preference to rice variety. varieties were used to achieve the objectives. From
For this study four locations/district ie the validation of models, producer, consumer and

Panchagarh Lalmonirhat Kurigram and producer cum consumers preferred rice varieties

Thakurgam were selected Panchagdr and for their higher yield at Panchagarh, Lalmonirhat,

Lal monirhat wer @ e 6§ e t & t Bueighkam aral Thakldrgaore On the other hand, the

Kurigram and Thakur ga o purevwensumersspeefereed wvagialies dased 6nRthetr e

surplu® area Fifty farmers were selectd from tastes.

producer consume and producercum-consumer BR11, BR22 and BRRI dhan32 BRRI

from each location and the selected farmers wereybrid dhamt for T. Aman, BRRI dhan28 BRRI

categorized into thr eedhgn2%BRRIsdhasiuanh BRRIshybydrdbathdl c e r

pr e consumer sd (consumér Boroand BRO, rBR1® anthBRRKkdhdn$B fora n d

producercum-consumers. Aus were found to be more preferabé and
The pure consumers were selected from theultivable varieties due to highe yield among the

urban areas of Panchagarh, Lalmonirhat, Kurigramproduces and produceé cum consumers Pure

and Thakurgaa districts (Table 3). Information consumes were found to prefe rice varieties on

was collectad on the choiee of varieties for the bask of taste finenes and availability of the

production and consumption using a {atesigned varieties.

guestionnaire. Although, BRRI variety contributes about 90%
On the basis of newly developed three modelsf total rice production, it does not reflect field

for pr o d upmeferescéc o n s u preferende level asit salesin differentbrandnameslike BRRI

Table 3. Reasons foliking varieties by the pure consumers in diffeent location (%).

Reason Panchagarh Lalmonirhat Kurigram Thakugaon
Tasty 28(56%) 25(50%) 27(54%) 25(50%)
Fine rice 7(14%) 10(20%) 9(18%) 8(16%)
Fine rice + tasty 8(16%) 9(18%) 6(12%) 10(20%)
Fine rice + norsticky 7(14%) 6(12%) 8(16%) 7(14%)
Total 50 50 50 50
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dhan®3 sales as Nizersal and BRRI dhan® as
Jhingasail and Miniket etc
Three mathematich modek haw been

The linear programmirg problen mud be

solved N times, once for each household in the

sampleand a value of d is then obtainedfor each

developed for consumer and producer preference tme (Coelliet al.,1998).

rice varieties in four locations/districts in terms of

rice deficit and rice surpluis area The® three
modebk uses to determire factors affecting
pr oduc er s Ovaridtiesfor sice outtivatoom
and can provide an indication of the factors
affecting consumer so

STOCHASTIC FRONTIER ANALYSIS AND
DATA ENVELOPMENT ANALYSIS FOR
EFFICIENCY OF RICE GROWING FARMERS

In cage of variabk returrs to scale the
constam retum to scak (CRS modé can be

modified to account for the variable return to scale

(VRS) by addingthe convexity constrainii: -1to

the CRS model.

p r e fTreerefécrercye (Variable Retuméo Seake) i et i e

\ /:l\‘“ % ”\

Subject tary, - 3" 4y, 20,

X, 3“‘“/'. x, 20,
IN BANGLADESH I
Y4, =1
Efficiency mesurement has been the concern of &
researchers with an aim to look into the efficiency A 20, J=lun, i=lum, r=1.k
levels of rice growing farmers engagd in Where,d > 1 is the efficiency scorex;j thei-th

production activities. Identifying determinants ofinput of the j-th farmers yij the r-th output of the
technical efficiency levels is a major concern inj-th farmersg the weight of the-th farmers.

efficiency analysis. Thistgdy takes an attempt to
provide estimats of technicd efficiency and to
compae technica efficiency amorg the rice
growing farmers in Banglades using data
envelopment analysis (DEA).Through the use of
DEA tools to estimatethe technicalefficiency of
420 rice growing farmers in selecte area of

Bangladesh, several conclusions are drawn. Firsowevea not all

Thus the technicéa efficient scor unde the
VRS is always equd to or greate than the
technicd efficient score under the CRS.
Therefore both the CRS and the VRS methods
are usd in this pape to estimae the TE, because
the CRS assumptia is only appropriaé when all
household are operatirg at an optimd scale.
household may operate

the DEA results showed the technical efficiencyoptimally due to imperfed¢ competition financial

scores of all observed rice growing farmers.

constraints and othea factors (Collie et al.,

To calculate the technical efficiency (TE), we 1998).

must define some mations first, and assume that Table 4 shows the resut of outputoriented
there is a set of selected input variables (called mechnica efficiencgy indexes of the rice growing
and output (namely k) for each of the householdsampe farmers For Manikgarj sada upazila the
(N). avera@ overal techicad efficiency (CRSTE) is

Considern paddy farmers with m inputs and k 64% with aminimum leve of 36% and maximum
outputs each one producing different output (y) anteve of 98%. Then the pure technica efficiency

using different inpts (x).
The efficiency of farmers(ConstantReturnto

Scale); Vax, , 0,

Subject ton )__ v, 20,

B g

A0 fwlom dwlim, relk
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(VRS-TE) resuls the mea index of 100% It is
evidert from the resuls tha the majority of the
sampk farmer® overal technicd efficiency
indexes and the pure technicé efficiency indexes
fall within the range of 0.03 and 0.90. For
Manikgarj Ghior upazila the averag@ overall
technicd efficiency (CRSTE) is 65% with a
minimum leve of 1% and maximum leve of
99%. Then the pure technicd efficiency (VRS-



Table 4. Distribution of technical efficiency ratings of rice gowing farmers in Manikgan;j district.

Efficiency index Sadar upazila Ghior upazila Singair upazila
Number of farms

CRS VRS CRS VRS CRS VRS
<0.40 1(0.71) 0(0.00) 35 (25.00) 13(9.28) 40(28.00) 10(7.14)
0.40-0.49 2(1.43) 0(0.00) 17 (12.14) 7(5.00) 7(5.00) 4(2.86)
0.50-0.59 1(0.71) 0(0.00) 15(10.71) 7(5.00) 3(2.14) 2(1.43)
0.60-0.69 0(0.00) 0(0.00) 8(5.71) 8(5.71) 11(7.86) 2(1.43)
0.70-0.79 7(5.00) 0(0.00) 7(5.00) 5(3.57) 5(3.57) 3(2.14)
0.80-0.89 21(15.00) 0(0.00) 4(2.86) 1(.071) 15(10.71) 7(5.00)
0.90-1.0 108(77.14) 140(100) 54(38.57) 99(70.71) 59(42.14) 112(80.00)
Total 140 140 140 140 140 140
Mean dficiency 0.64 1.0 0.65 0.85 0.69 0.89
Minimum efficiency 0.36 1.0 .014 0.07 0.03 0.03
Maximum dficiency 0.98 1.0 0.99 0.41 1.0 1.0

TE) resuls the mean index of 85% with a range
of 7% up to 100% It is evidert from the results
tha the majority of the sampk farmer$ overall
technicd efficiency indexes and the pure
technicé efficiency indexes fall within the range
of 0.07 and 0.90 For Manikgarj Singar upazila
the averag overal technicad efficiency is 69%
with aminimum levd of 3% and maximum level
of 100% Then the pure technicd efficiency
resuls the mean index of 89% with a range of 3
up to 100% It is evidert from the resuls that the
majority of the sampek farmer$ overal technical
efficiency indexes and the pure technical
efficiengy indexes fall within the range of 0.01
and 0.70.

Farmerspecipt technica efficiencies are
estimatel using rice growing farmers survey data
by DEA model This study finds the necessiy of
improving the quality of seed the irrigation
methal and maintainel the amoun of fertilizer,
reduction of using pesticides the linkages of
agriculture extensim personnel the condition of
soil in cultivated land, extra labou and
knowledge of rice productian could be beneficial
in decreasig inefficiency of farmers in selected
area of Manikgarj district, Bangladesh.

EFFECTS OF CLIMATE CHANGE ON RICE
YIELD

rainfall, humidity and sunshing on the yield of
three rice seasons (viz Aus Aman and Boro rice) in
Bangladesh. Using annual data of rice yield and
climatic factors spannirg from 1974 to 2014 a
time-series multivariate regressia modd and
spatid analyss were employel to asses the
impact. Heteroskedasticity of national level time
series data has been converted to normal data using
transformation methospatial analysis showed the
spatially changing the climatic variables and their
changing pattern and directions

Descriptive statistics

Table 5 shows the descriptive statistics which

delineats the bast properties of all the variables
unde study In ca® of yield, it is found that,
amorg the three rice crops the mea yield of

Boro rice is the highes (2.80 t/ha). The observed
mean yield of three rice crops unde study
accordimg to the descendig orde is as follows:

Boro >Aman >Aus. In ca® of climatic variables,
the highest maximum temperatue is noticed in

the Aus (32.19 °C) growing seasa and the lowest
minimum temperatue were monitored in the Boro
(18.28 °C) growing seasonln ca® of rainfall, the
highes¢ tota rainfal observel in the Aman
(60,98 mm) rice growing seasa followed by

Aus (57,78 mm) rice season In view of

humidity, the highes percentag of humidity
(84.19%) is detectd in the Aman seasa and the
loweg value in the Boro (74.65% season.

This study has been undertaken to investigate thieinally, highes sunshir (7.60 hour/day is

impacs of climate chang (viz changirg in
maximum temperature minimum temperature,

observe in the Boro seasa and loweg (5.44
hour/day in the Aman season.
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Table 5. Descriptive statistics, 1982011.

Variable Rice seasons Statistics
Mean Std dev Min Max Skewness Kurtosis

Yield (t/ha) Aus 1.29 0.39 0.90 250 1.35 1.33
Aman 1.64 0.37 1.10 2.36 0.43 -1.01
Boro 2.80 0.66 1.80 3.97 0.44 0.94

Maximum temperature (°C)  Aus 32.19 0.55 30.78 33.35 -0.13 -0.05
Aman 31.34 0.42 30.47 3217 0.16 0.57
Boro 29.66 0.53 28.53 30.90 -0.06 -0.15

Minimum temperatre (°C) Aus 24.14 0.38 23.42 25.23 011 0.57
Aman 24.24 0.30 23.69 25.18 0.72 1.48
Boro 18.28 0.43 17.48 19.13 0.19 -0.61

Rainfall (mm/year) Aus 57785 9870 31709 75015 -0.62 0.02
Aman 60903 10903 38138 78835 -0.39 -0.74
Boro 14954 4478 4582 25436 0.21 0.00

Humidity (%) Aus 80.36 1.33 76.28 82.66 -0.75 0.74
Aman 84.19 0.99 80.83 85.78 -1.13 2.25
Boro 74.65 2.31 68.01 78.33 -0.80 0.34

Sunshine (hour/day) Aus 5.97 0.42 5.22 7.21 1.08 1.49
Aman 5.44 0.37 452 6.51 0.50 1.22
Boro 7.60 0.71 6.42 9.40 1.00 0.68

Trend graph Avg_Min_Temp

In add.ItIOI’l .to explaining descr|pt|ye statlst|c§ anadz6.00 AUS == Aman Boro

analyzing linear trend between time and climate5.00

variables, graphs are also constructed with time (124-00

as an explanatoy variabke to obsere the 22'88

spectacula impressiom abou the variatiors and 21'00

changes in trend (upward or downward) among thgo'00

five climatic variables over the whole period 19'00

(19742014) (Figures b). Maximum temperature 15 g9

fluctuated gradually but the overal trend is 1700

b dto i for all tleeasons (Fig. 1) SRS ISR 98 33 SS9

observed to increase for a : - (Fig. 1). 5538883388833 %

Smal variatiors are noticed in minimum Vear

temperaturt_aHowever, the trend still appegrecto Fig. 2. Trendsandvariation of averageminium temperaturdor
be increasing for Boro seasa but slightly Aus, Aman and Boro from 1972014 in Bangladesh.
decreasingrend for Aus and Aman seasongFig.

2). Rainfall in Aus andBoro rice growing seasons Total rainfall

74000
Avg_Max_Temp 64000
Aus == Aman Boro 54000
44000
34000 AuUS == Aman Boro
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Fig. 1. Trendsandvariationof averagemaxiumtemperaturdor Fig. 3. Trendsand variation of toatal rainfall for Aus, Aman
Aus, Aman and Boro from 1972014 in Bangladesh. and Boro from 19742014 in Bangladesh.
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Fig. 4. Trendsandvariationof averagehumidity for Aus, Aman
and Boro from 19742014 in Bangladesh.
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Fig. 5. Trendsandvariationof averagesunshingor Aus, Aman
and Boro from 19742014 in Bantadesh.

temperatue is decreasig wed to eas direction
on the otheg hamd minimum temperature
decreasig sout to north direction From the total
rainfal map mod of the area covera by low
rainfall (<1500mn) only easten side shows high
rainfall area but this area is very limited.
Humidity maps implies that mog area covera by
intermediagé  humidity (75%-80%), high in
southen area but sorme pockdé area are found
with low humidity (<75%) in centrd and north-
wed region.

Aman. In Aman seaso maps 5-8 shows
maximun temperatue is high in all over
Bangladesh Minimum temperatue is increasing
north-wed to southeas direction but north-east
is also low. From the totd rainfall map mog of
the area are coveral by low rainfal (<1500mm)
and is increasiy wed to east A humidity map
implies that humidity is increasirmg north to south
direction but mog of the area is low humidity
area.

Boro. In Boro seaso maps 9-12, the
maximum temperature shows increasing trend from
north to south direction where most of the area is
covered by high temperature (>31) améhimum
temperature is also increasing from north to south
direction. The total rainfall map shows increasing
trendfrom westto eastdirection. A humidity map
implies that humidity is increasingnorth to south
direction.

showed downward trends with distinct and greatefhe regression results for Aus rice
fluctuations. The Aman season shows upward trenthe regression trend line method is used to identify
over time with greater fluctuations, which seriouslythe climate change and time impacts on the yield.

affects the Aman rice crop (Fig. 3). Humidity
demonstrate a decreasig trend with minor

Table 6 presents the findings, which revealed that
climate variables and tie(year) affected the yield.

deviatons in Aus and Aman seasons but greatefhe resuls further indicated tha the effects of
fluctuations in Boro season (Fig. 4). Interestinglyclimate chang on yield of Aus rice. Maximum

sunshine exhibits a sloimcreasing(upward)trend

temperatue and humidity showel statistically

for Aus and Boro seasons with greater fluctuationsignificart influences on Aus rice yield and the
but in case of Aman season slow decreasing treradntributiors are found positive for both the

with low fluctuatim (Fig. 5). However,
investigation is done to confirm whethe these
climatic trendsand fluctuationsaffect cropsyield
in the later section.

Climatic condition of Bangladesh in 2014
Aus. In Aus seaso mags 1-4 shows maximum

parameters Minimum temperatue and rainfall
displayal positive contribution but statistically
insignificant effects on yield. In contrast, sunshine
contribution is negative and insignificantly affected
the yield. Year to year variation of tempierz due

to climate change had an impact on the Aus rice
yield. The R? value implied that 96% of the yield

Agricultural Statistics 151



89°00"E
1

90°00"E
1

91°0'0"E
1

92°00"°E
1

it
£

PAN?:HA- 1

AKURGAGN “NILPHAMARILALMON &sﬂ

d

26°00"N= T b

¥

25°0'0"N—

24°0'0"N=4

2370'0"N—

22°0'0"N—

Legend
0 20

B <35
aoonv] [ 31.5- 3255

40

80

120

Avg Max Temp (° C ) mem_m—— S | lometers

cammmar

2. SUNAMGAN |

160

Avg Max Temp in Aus Season_2014

e Jv"""‘”‘k.\l

.

2
SYLHET 3

[=26°0'0"N

=25°0'0"N

[=24°0'0"N

=23°0'0"N

[=~22°0'0"N

=21°0'0"N

- \'\
[ ]325-385 @ GIS Unit, Agril. Statistics Division, BRI {
5-33. 2 :
— o
1 ! 1 1
89°00"E 90°00°E 91°00°E 92°0C"E

Map 1.Average max temp (°C) s 2014.

152 BRRIAnnual Report 20145



&D'(i'O"E 80°00"E 00°00"'E 9M°00'E 92°00"E
/) 1 1 L

27°00"N= L
Min Temp in Aus Season_2014
26°00"'N =~ = 26"0'0"N
25°0'0"N~ =25"0'0"N
-~ £
{ RAJSHAH! f’
QL NATOR }?-R“GAN | TANGAIL [
24°00"N B ,«,-(;»Q_n ok manm 24°00°N
KUSHTIA Y\ & \ o
ER ﬁn e MANIKGA ""pHA (PN
v RAJBARI AT wxpgmf \5
{«TUADAN A 7‘1k |-51
NG < FARIDPUR” Muns GANJ, COMILLA
e\ —{ /N \ \\\
; RtL W MA,{\SHA ATPURQHANDPU
LNARA%‘Q DARIP
REIE JESSORE “\. pALGANb- PN L aaan
22'0'0"N =~ e 22°0'0"N
Legend
H L]
Min Temp (° C ) 0 2040 80 120 160
B - e (|0 meters
21°00"N~ I=21"00"N
E 24-25 @ GIS Unit, Agril, Statistics Division, BRRI
B -2 ' |

1 1 1 ] 1
88°00"E 89°00'E W00'E 9°00'E 92°00'E

Map 2.Average max temp (°C) s 2014.

Agricultural Statistics 153



28'00N-

23°00'N~

2°00N-

=27"00"N

=20°00'N

=25"0UN

=24°00°N

=23 00N

=22"00'N

=21"00'N

BS'O‘VE ”'gﬁ eo'zn 91'!:0’5 QI:VE
Total Rainfall in Aus Season_2014
Legend 0 2040 80 120 160 AR
Total Rainfall (mm ) e —— o 9
- <1500
%Zzgg emsumwaamm’mm
B 2500 :

Map 3.Total rainfall (mm) inAus 2014

154 BRRIAnnual Report 20145



SBUrE ESOTE W00E 100 S2OUE
' ' L L L
200N~ 200N
Humidity in Aus Season_2014
*
.
2B00'N=- p=28"00'N
2500'N= =25°0U'N
24°00°N~ b-2e 00N
200N L2y oo
22°00"N~ 22 0U'N
Legend 0 2040 80 120 160
soond  Humidity (%) e el Kilometers L assairne
<75 ol
Ay G
- 75- 80 -@ GIS Unit, Agril. Statistics Division, BRRI \
B -co
\J 1 \J ) 1
800E BOTE MOUE S1O0E S2'00E

Map 4.Average humidity (%) ilus 2014.

Agricultural Statistics 155



88O0E 89’0[1)‘E %'(IQ'E -] >!)l‘lT’E RVOE

Avg Max Temp in Aman Season_2014
N

26°00"N—

25°00"N—

24°00"N—

23°00"N—

22°00"N—

Legend

= 0 20 40 80 120 160
AvgMax Temp (°C)  mm o ——— oo
2100 N— - <315
[ J315-32

B -2 @ GIS Unit, Agril. Statistics Division, BRRI

=26"00N

=25"00N

-24"00N

=2300N

-22"00UN

=2100N

1 ] ] 1
88900E 8900E 00VVE S1°00°E

Map 5. Average max temp (°C) in Aman 2014 .

156 BRRIAnnual Report 20145

1
9200¢E



88°00"E 89°00"E 90°00"E 91°00"E 92°00"E
1 1 1 1 1

27°0'0"N= - - [=27°00"N
Min Temp in Aman Season_2014
26°00"N = [~26°00"N
25°00"N= [=25"00"N
MYMENSlr:Si:JrM
RAJGANY) TANGAIL ISHOREGAN.
-4
GAZIPUR /\ﬁ
24°0'0"N~ wg" ARS' MAN =24°00"N
chAhsf .
/g GANS
BOMILLA
23°00"N= =23"00"N
RANGAMATI

22°0'0"N =~ }=22°00"N

Legend

Min Temp (°C) 0 20 40 80 120 160
21°00"N— - <24 Kilometers 21°00"N

IZI -5 @ GIS Unit, Agril. Statistics Division, BRRI

3 i
B >24 5 '

1 I 1 I 1
88°0'0"E 89°00"E 90°00"E 91°00"E 92°00°E

Map 6. Average max temp (°C) in Aman 2014.

Agricultural Statistics 157



8BI0E B0TE SOTE STOTE S2T0UE

Total Rainfall in Aman Season_2014

200N~

E00N-

2200N-

300N~

Legend 3 K
Total Rainfall (mm)© 20 40 80 120 160

B <1500 e e (o meters
[ 1500 - 2000
zromnd [—_] 2000- 2500 Gasuﬂ,wlmhm\m

[ 2500 - 3000

=25°00N

=21"00N

- >3000
1 1 1 1

8IVE 8°00E WI0E 91°00E 82°00°E

Map 7. Total rainfall (mm) in Aman 2014.

158 BRRIAnnual Report 20145



88°00"E 89°00"E 90°0'0"E 91°00"E 92°00"E
1 1 1 1

27°00°N 27°00°N
Humidity in Aman Season_2014

26°0'0"N —~26"0'0"N
25°0'0"N— =-25°0'0"N
24°0'0"N =4 =24°0'0"N
23°0'0"N— ~23"0'0"N
22°00"N~ -22°00"N

Legend 0 2040 80 120 160

Humidity (%) == e == __ IS :
21°0'0"N= =21°0'0"N

<83 R |

- @ GIS Unit, Agril. Statistics Division, BRRI

I 52 o5 - '

B -s5

) | ) ) )
88°00"E 89°00"E 90°00"E 91°00"E 92°00"E

Map 8, Average humidity (%) in Aman 2014.

Agricultural Statisics 159



n ”(:0"5 92‘01'0"E

BO"00E 89°00"E $0°00"E
1 L L
Max Temp in Boro Season_2014
N
28°0'0"N - A
S N ) ‘_.]‘/*- T
s SUNAMGANJ ‘}
£ Yy
NAWABG b ...f
i GH, it A
! N (-\;\/.7 g,
OR }?@:‘JGAN ) TANGAL | {(ﬂSHOREGAN_,_J ABIGAN
(GAZIPUR L kk:
24°00"N=~
23°0'0"N =
200N
Legend
0 20 40 80 160
Temperature (°C) Kilometers
21°0'0"N - - <29
D 29 -30 @ GIS Unit, Agril, Statistics Division, BRRI
— |
1 J
91°0'0"E 02°00"E

p=26"0'0"N

=28"0'0"N

=24"0'0"N

p=23"0'0"N

= 22°0'0"N

=21°00"N

\J \ \J
B8°00E 89°0'0"E 90°00"E

Map 9. Average max temp (°C) in Boro 2014.

160 BRRIAnnual Report 20145



88°0'0"E 89“01'0"E 90°00"E 91°0'0"E 92°00"E
1 1 1 1

. Avg Min Temp in Boro Season_2013-14
‘ N
26°0'0"N— =~26"00"N
g
SHERPUR: ) N
25°00"N—1 < j 5 R . [2500N
INETRAKONA SUNAMGANJ‘ i SYLHET ;"\-.\J_}
MYMENSINGH "
24°00"N— =24°00"N
23°0°0"N— =23°00"N
22°0'0"N— =22°00"N
Legend
Min Temp (°C) 0 20 40 80 120 160
T BU e ™ (ilometers
21°0'0"N— |:| 17 - 18 =21°00"N
|:| 18-19 @ GIS Unit, Agril. Statistics Division, BRRI
= 1
B >0

1 1 1 1 )
88°00"E 89°00"E 90°00"E 91°00"E 92°00"E

Map 10. Average max temp (°C) in Boro 2014.

Agricultural Statistics 161



88°00"E 89°00"E 90°00"E 91°00"E 92°0'0"E
1 1 1 1

27°00"N~ ~27°0'0"N
Total Rainfall in Boro Season_2014
N

26°0'0"N~ =26°0'0"N
25°0'0"N = =25°0'0"N
2470'0"N=~ =24"0'0"N
23°0'0°N = =23°0'0"N
22°0'0"N= =22°0'0"N

Legend '3 K

Total Rainfall_mm

B >0 0 20 40 80 120 160

Kilometers

[ ]250-400
siis :l 400 - 600 @ GIS Unit, Agril. Statistics Division, BRRI \ ks

B >s00 )

1 1 1 1
88°00"E 89°00"E 90°00"E 91°00"E 92°0'0"E

Map 11. Total rainfall (mm) in Boro 2014.

162 BRRIAnnual Report 20145



88('0"E 690'0'E 91.00--E 92'0VE

Humidity in Bora Season_2014
N

Map 12. Avpresehymgdity (%) in Boro 2014.

21'0'ON

Kilometers Agricultural Statistie2d63



Humidity (%) 0 2040 80 120 160

=73 — — —

7375 GIS UClit, Agril. StatistiC$ Division, BRRI



Table 6.The regessionresults ofAus, Aman and Boro rice aops yield.

Climatic factor Aus Aman Boro

Codficient SE t-value Codficient SE t-value  Codficient SE t-value
Intercept -5.483 2773  -1.977 0.819 1.472 0.556 0.474 0.242 1.960
Maxt 0.127 0.066 1.930 0.024 0.062 0.384 0.017 0.010 1.714
Mint 0.031 0.070 0.438 -0.058 0.048 -1.216 -0.018 0.009 -1.981"
Rainfall 0.000 0.000 -1.473 0.000 0.000 -1.463 0.000 0.000 -1.291
Humidity 0.039 0.017 2.364" 0.000 0.000 0.322 0.000 0.000 2.139"
Sunshine 0.474 0.393 -1.205 0.005 0.040 -0.124 0.450 1.842 0.244
Year -0.037 0.003 -14.002" 0.019 0.002 8.922* -0.006 0.001 -11.753™
Model R 0.96 0.95 0.96
Adjusted R 0.95 0.94 0.95
D-W test 1.88 1.53 1.27
F-statistics 119.10™ 98.64™ 121.30"

Note: *, ** and *** represents the 10, 5 and 1% level of significance respegtivel

variation of Aus rice is influenced by the climatic The regression results for Boro rice

variability and change.The remaining proportion
of variation may be due to othersrelevantfactors

Boro rice is cultivated in Bangladel using
irrigation facilities during the dry season The

of Aus rice that are not included in this model.regressia trend line methal is performel to
Durbin Watson test indicates that the chosen modeletermine the climatBoro rice relationship and

is free of autocorrelationwhich is vital condition

for any time series model Overal (F-test)
regressia  coefficiens were statistically
significant.

The regression results for Aman rice

Table 6 presens the resut which demonstrated
tha the effects of all the climatic parametersThe

weathe parametes are nat significantly affected
the Aman rice yield. The contributiors of

minimum temperatue and sunshire are found

negative Rainfal and humidity hawe no effed and

maximum temperatue has littl e postive effed on

yield. Yearly variation due to climate chang had

an impad on the Aman rice yield at the 1% level

of significance R? for Aman rice vyield is 0.95

implies tha abou 95% variation of Ausrice yield

is being explainel by the selectel multiple

regressia model The remainirg proportion of

variatin may be due to othe relevan factors of

Aus rice that are not included in this model.

Durbin Watso ted indicates tha the chosen
modé is free of autocorrelation which is vital

condition for any time series model Overal (F-

tes) regressia coefficiens were statistically
significant.
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Table 6 presens the result It showal that,
maximum and minimum temperature and humidity
displayed statistically significant relation with the
yield of Boro rice. The contributions of maximum
temperature is found positive and it is negative for
minimum temperature. There is no effect of rainfall
and humidity on Boro rice yield. In contrast,
sunshine contribution is positive and insignificantly
affected the yield. The year to year variation due to
climate chang had an impad on the Boro rice
yield. The R value indicated that 96% variation in
Boro rice yield is explainel by the climatic
parameters. Durbin Watson test indicates that the
chosen model is free of autocorrelation, which is
vital condition for any time series model. Overall
(F-tes) regressia coefficiens were statistically
significant.

Finally, the yield of Aus rice was influenced
greaty by the maximun temperatue and
humidity. Any climatic variables for Aman rice
yield hawe no significart effect The influenee of
minimum temperatue was observel to be
detriment& for Boro rice. However maximum
temperatue and humidity expose positive inter-
relation in respet to yield with statistically
significart contribution.



GROUNDWATER
EXPANSION OF IRRIGATION
TRACT: A CASE STUDY

DEPLETION WITH
IN BARIND

production. As it is shown in the contour maps
(maximum  minimum, fluctuation depth),
groundwate level, condition of Baghmara,
Mohanpurand Tanoreis very vulnerableand that

The study has described continuous declination aif the upazilasof Puthia, Charghatand Baghaso

groundwate levd with increag of groundwater
irrigation in Barind Tract from mid 2000 to 2013 in
the perspectie of Rajshah district, which is

far is nat in vulnerabe positin (Maps 13-15).
Crosssectionof borelog dataalong the direction
of NW to SE up to depth 250 m only two aquifers

located in severely drought prone area at nrorthexig and in NW area shows effective aquifer
western part of Bangladesh. Dry season Boro rice

mainly depends on supplementary irrigation fromr
groundwater resuls in sevee groundwater
depletion Main souce of rechargig of
groundwate aquife in this area is rainfall, but
rainfall is also droppirg here Hydrograpls are
analyzed and groundwater level contour maps ai
prepared by Arc GlSersion10 softwarefrom the
monitoring wells da& of Banglades Wate
Developmen (BWDB). For aquife geomety a
subsurfae geologica cross section macdce by
RockWorks software from bore log dat of
Department of Public Health Engineering (DPHE)
and Banglades Wata Developmen (BWDB).
Only two aquifers exist and in NW arednows
effective aquife thicknes is shorte than SE
portion.

In this study it is found that groundwater is
depleting due to huge withdrawal all over Rajshah
and some area are very critical especialy the
northen part Main soure of rechargimy of
groindwater in this area is rainfall, which is also
reducing. Average rates of maximum depth (dn
seasop and minimum deph (wet season)
groundwate depilation are 0.23 meter/yea and
0.38 meter/year respectively. Rate of declination c
minimum depth is tgher than that of maximum,
which implies groundwater recharge coming dowr
due to withdrawd of excessie groundwater A
significart chang of minimum wate depth
observel aftr 2009 Among the upazilas,
condition of Godagari and Tanore are very critical
in Godagar minimum deph depletel 17m and
Tanore 8.1 m since the yea 2000 to 2013.
Moreover, recently these two upazilas maximun
and minimum depthshave got very closer. So it
can be sad tha there hawe some problems in
aquifer recharge thus the sitiogit is very alarming
and the area has lost suitability for Boro

Maximum Groundwater Deptn | m) Contour Map of
; i District 2012-13
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Map 13. Maximum groundwaterdepthcontourcap of Rajshahi
district (201213).
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Map 14. Minimum groundwateidepthc
district (201213).
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Map

cod prohibitive Moreover some environmental
negative effect may arise like reduction of surface
wate supplies land subsidencedeterioration of
watea quality etc Crop variation from water
consuming crop (paddy) to less water consuming
crops (vegetables, fruits etc), artificial hacging,
increasing dependency on surface water, increasing
irrigation efficiency including application of
alternaeé wetting and drying (AWD) method,
rainwater harvesting etc can be option for the study
area.

MAINTENANCE OF RICE AND RICE
RELATED VARIABLE DATABASE

The purposeof this activity is to maintain up-to-
date informatian on rice and related crops and
inputs and also to provide rice and related
information to othe researb divisions and
interestel persons Seconday daa on rice and
othe importart crops are collectal periodically

from 0 Qdzj § OO 5eBRPM OP K QP KO«

thickness, which is shorter than SE portion thatU Usn Agricultural Marketing Directorate(AMD),

mears area of NW are very vulnerabk to

Banglades Meteorologica Departmen (BMD),

groundwater extraction (Fig. 6). So it is clear thaBangladeshwWater DevelopmentBoard (BWDB),

upazilss of Tanore Godagari Mohanpu and
Baghmara are very vulnerable for irrigatiorhefe
is a unblemishd relation between Boro i.e.
irrigated rice productimm and groundwater
depletion Thus future Boro production is
threatend in the area even throuch it shows
increasig treand So dependeng of Boro of
Barind area should be reduced. dAgroundwater

BangladeshAgriculture DevelopmentCorporation
(BADC) and othe source periodicaly and
computerized.

Existing databases have been updated. Also to
make an agricultural database we want to initiate a
databas systen where we can use updated
software and databae programme Beside to
make this database, we will use SQL\&er2005

depletion increased irrigation cost as water must bexpress edition/2008/2010/2012 version. We will
pumped farther to reach the surface, using morglso use Oracle 9i/10g/11i version.

energy.In extremecasesusingsucha well canbe

NWIA) SE(A)

LEGEND

Fig. 6. Cross section from NW(A) to NE(A").
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SUPPORT SERVICES

The scientiss of this division were also engaged
in helping scientiss of othe disciplines in

planning experimentsstatistica data analyss and
interpretation of results A totd of 110 different
types of analyss were performel during the
reportirg year. A numbe of maps were prepared
using GIS and supplial to the scientiss of other
divisions wheneve required ICT cel of



Agricultural  Statistic Division has taken

software clean virus, updae antivirus database

initiative in governmei perspective but fi B R R Irelateal problam etc.

Network® grow is first introducel amongs all
Nationd Agriculturd Researkh Systen (NARS)
and alo first amorg all researh institute It is
regula monitoring and updatirg with new
information from any nationd and international
newspape or othe sources It is continuous
process ICT cell of Agricultura Statistics
Division will provides antivirus related support
services to othe divisions sud as setyp antivirus

OTHER ACTIVITIES

The division is also engagd in managemen of
BRRI web portal BRRI netwok and internet
connectivity information system personéa daa
sheetdigital signatue system web mail, group mail
ard facebod group as well as BRRI heritag etc.
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SUMMARY After that decreased and reached minimum level at
the maturity stage The leaf dry weight also
The experiment was conducted at the west byde ébllowed the same trend as stem dry weight. The
BRRI farm, Gazipu in T. Aman 2014 to panick dry weight in all the treatmend sharply
investigate the seed quality ate that are affected increasd from flowering to maturity stace.
by rainfed during reproductive and ripening phasedrrespectie of seedlig age the tiller number
Thetreatmentsncludedtwo plantingdates(D,=16  gradualy increase with the DAT and reached
Augug and D,=12 Septembér and three rice ~ maximum at 45 DAT then gradually decreased and
varieties(V,=BRRI dhan40V =BRRI dhan4land  reached minimum at ripening and maturity stage.
V,=BRRI dhan46).The treatmentswere arranged ~ Fifteenday-old seedlig producel the highest
in arandomizedcompleteblock (RCB) designwith ~ number of tiller pe hill from 15 to 120 DAT. The
three replications. The interaction between plantingpwest number of tillers was recordedin 40-day
dates and variety was nat significart in all the old seedling in all the sampling dates. The panicle
parametes of yield and yield components The numberm2alsoincreasedvith decreasingeedling
germination percentage (GM %), seedling vigourage. It was the highest in tayold seedling and
index (SVI), high density grain (HDG %), shoot the lowest in 4@ayold seedling. Fifteen to 30
dry weight (SDW) and roat dry weight (RDW) dayold seedlig producel identicd and higher
were also not significanty affected by the numberof grain panicle! and 40-day-old seedling
interactim betwea planting dates and variety. gawe the loweg numbe of grain paniclel. The
Planting in 16 August produced higher number ohighest grain yield was obtained from-d&y-old
tillers M2, panicles n#, grain panicle’, 1006grain  seedlingtransplantedlot followed by 20, 25, 30,
weight (TGW), grain and strav yield. Only the 35 and the lowed from 40-dayold seedling
TGW was significantly affected by variety. BRRI transplanted plot.
dhan46 produced the highest TGW and grain yield The experiment was conducted to know effect
followed by BRRI dhan41 and the lowest in BRRIof fungicide and watg stres on the natural
dhan40. The GM%, SVI, HDG%, SDW and RDW inciden@ of ned blag (Pyricularia oryzee) in
were significantly affected by planting dates. All of Boro rice at the BRRI farm, Gazipu in Boro
thee parametes performeal bette in 16 August season 20145 following a RCB design with five
planting than 12 September planting. The highegieplications.
GM% and HDG% was obtaina from BRRI Treatments were as follow3 ,=Nativo 75WG
dhan46followed by BRRI dhan4landthe lowest (2 spraysat 10 daysinterval at flowering stage)+
in BRRI dhan40 but the S\Wwvas the highest in no water stress;T,=Nativo 75WG (2 spraysat 10
BRRI dhan41l and the lowest in BRRI dhan40. Thelaysinterval at flowering stage)+ no water stress;
SDW was the highest in BRRI dhan40, which wasl ;=Trooper 75WG (2 sprays at 10 days interval at
statisticaly identicd to BRRI dhan% but flowering stag¢ + no wate stress T,=Trooper
significantly decreased in BRRI dhan41. 75WG (2 sprays at 10 days interval at flowering
The experimemn was conducte at the west stagg + postflowering wateg stress T.=No
byde of BRRI farmGazipur during T. Aman 2014 fungicide + no water stress and=Control (No
to determine the tillering pattern, growth, yield andfungicide + postflowering wate stress) No
yield components of rice as affected by seedlingignificart naturd inciden® of nedk blag was
age. The treatments included six different seedlingbserved during Boro 201%5 season in the West
ages, such as 15, 20, 25, 30, 35, and 40 days. TBgde research area of BRRI. Therefore, the overall
treatments were arrged in a RCB design with treatmem effed on the natura incidene and
threereplications.The unit plot sizewas4 m x 4 severity of neck blast wasund to be insignificant.
m. One seedling per hill at 20 cm x 20 cm spacingsrain yield was also unaffected by the treatments.
was transplanted. Irrespective of seedling age, thdowever the highes grain yield (7.6 t/ha) was
stem dry weight of all sampling dates increasedecordedwith T, (Nativo 75WG, 2 spraysat 10
slightly at Pl stagethen shaply increasedat FS.  days interval at flowering stage + No water stress).
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Anothe experimemn was conducte to find out
the effea of foliar spray of MOP and elementh S
for spd free sea production a the weg byde of
BRRI farm, Gazipu during Boro 201415
following aRCB desig with three replications Six
treatmens viz, T,=Recommendg fertilizer (RF) +
MOP (60 g/10L H,0) spray at complet panicle
emergene of milking stage and 2 spray 15 days
after 1% spray T,=RF + Element&S (Thiovit) at 60
g/10L H,O sane as above T,=RF + 60 g MOP +
60 g Thiovit in 10 L water, T,=RF + Folicur spray,
T.=RF + BRRI recommende practiee and T;=RF
+ No spray + No MOP  were testa in this
experiment BR3 variety was usel in the
experimenth purpose Incidene@ of grain spd was
found to be unaffectel by the treatmentsHowever,
the lowest inciden® (17.33% of grain spd was
observe with T, (RF + 60 g MOP + 60 g Thiovit in
10 L water). Again, no significant effect of the
treatmens was observe on thegrain yield of BR3.

holidays respectively. A total of Tk 4,91,88,635
was paid as labour wages of which Tk
2,87,56,881.701,81,09,299.9 and 23,22,453.35
were paid to the laboures for researb work,
suppot serviee works and leaves respectively.
About 73.8 ha of land was usel by different
divisions in different season of v 6.53 ha in
Aus, 32.82 ha in Aman and 34.66 ha in Boro
seasons. This division manages the BRRI flower
garden to maintan the aesthett view of the
campus, which is visible during the summer and
winter season.

RESEARCH

Seal quality of different T. Aman rice as
affected by drought in ripening phase

An experiment was conducted at the west byde of
BRRI farm, Gazipu during T. Aman 2014 to

Survey and monitoring of labourers' wage raténvestigate the seed quality of rice that are affected
at different locatins around BRRI HQ, such as by rainfed during reproductive and ripening phases.

Joydebpur Chowrasta Salna Board Bazar,

The treatmets includeddates(D,=16 Augustand

Konabari, Tongi, were conducted throughout théd,=12 September and three rice varieties

year. The averagewagerate day? variesfrom Tk
335 to 350. The wage rate day’during the peak
periodsof the year Tk 470to 480in May, Tk 285
to 340 in July-Augud and Tk 330 to 420 in
DecembefJanuary were existed.

The wage rate varied betweea Tk 200-300,
200-300, 200-300, 250-300, 250-300, 300-400,
300400 and 350400 at Habiganj Rangpur,
Rajshahi, Barisal, Sonagazi, Comillati@ara and
Khulna respectively.

(V,=BRRI dhan4Q V,=BRRI dhan4 and
V,=BRRI dhan46).The treatmentswere arranged

in arandomizedccompleteblock (RCB) designwith
threereplications.The unit plot sizewas4 m x 3

m. Yield and yield component data were taken.
The germinatimm percentag (GM%), seedling
vigor index (SVI), high densiy grain (HDG%),
shod dry weight (SDW), and rocot dry weight
(RDW) of seeds of harvested crop were dbden

for observing theperformance of seed quality. The

This division produced about 12,158 kg rice ofcollected data were analyzel using Crop Stat
which 8,275 kg, 1,180 kg and 2,703 kg seed,-nonSoftware programme.

seedand mixed rice respectively.This rice seed

The interaction betwea planting dates and

was deposited to BRRI general store. This divisiorvariety was insignificant in all the parameters of

also producel 11,781 kg breade seda
collaboration with the GRS division.

During the reporting year, BRRI had 734
labourersof which 525 regular, 107 irregular. In

in

yield and yield components. Thereforenly the
main effed has been describel and discussed
below:

Effect of planting dates on yield and vyield

the HQ, the number of total labour was 447 oftomponents The planting dates had significant

which 340 regular and 74 irregular. The institute
has 274 ha of land afhich 163 ha was cultivable.
Total labour utilization in different divisions was
1,71,93% man days of which 58.46 36.8L and
4.7% were for research suppot servie and

effect on yield and yield components (Table 1).
Sixteen August planting produced higher number
tillers n12, panicles n#, grain paniclé and TGW.
The maximum grain and strav yield was also
recordedn 16 Augustplantingandyield decreased
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Table 1.Yield and yield components of rice as affected by the planting date and variety Th Aman 2014.

Treatment Tiller m2 Panicle m? Grain panicle* 10004grain Grain yield Straw yield

(no.) (no.) (no.) wt (9) (tha?) (tha?)
Planting date

16Aug 223 201 100 23.77 4.48 6.02

12 Sep 210 187 94 22.58 3.56 5.47

LSD at 5% level 2.0 3.0 5.09 1.10 0.48 0.63

Variety

BRRI dhan40 218 194 101 22.23b 3.96 5.67

BRRI dhan41 216 195 96 23.53ab 3.97 5.65

BRRI dhan46 217 194 95 23.76a 4.13 5.90

LSD at 5% level ns ns ns 1.35 ns ns

In a column, diferent small letters indicate theffdirences among treatments, ns=Not significant.

significantly in 12 September planting might beaffected by variety (Table 1). BRRI dhan46
due to decrease in rainfall, temperature and solaroducel the highes TGW followed by BRRI

radiation during ripening phasgigs. 1 and 2).
Effect of variety on vyield and vyield

componeris. Only the TGW was significantly

Number of days rain Total rainfall (mm)

dhand and BRRI dhan® produce the lowest.
The highes tiller numbe m2 was recorda in
BRRI dhan40 followed by BRRI dhaB4and the
lowest was in BRRI dhan41.BRRI dhan4lgave
the highes numbe of panice m?2 but BRRI

25T o3 800 dhan40 produced the maximum number of grain
(@ 1699.6 X Days rain 700 paniclel. BRRI dhan# producel the maximum
204 \ —@— Total rainfall 600 grain vyield followed by BRRI dhan4l and BRRI
dhan40 produced the lowest. The straw yield was
154 500 not significantly affected by variety.
400 The interaction betwea planting dates and
10 4+ 300 variety was nat significart on sea quality sud as
germinatim percentag (GM%), seedlirg vigour
54 index (SVI), high densiy grain (HDG%), shoot
56 1 o 100  dry weight (SDW) and roat dry weight (RDW)
0 L - a4 0 (Table 2).
Aug Sep Oct Nov  Dec Effect of planting dateson seedquality, root

Fig. 1. Monthly number of rainy days and monthly total rainfall, gnd shoot dry Weight. The GM%, SVI, HDG%,

T. Aman 2014. (Vertical bar represents the number of

rainy days)

Temperature (°C) Solar radiation (cal/cm/day)

SDW and RDW were significantly affectad by
planting dates. All of these parameters performed
better in 16 August planting than 12 September

35 350  planting.

30 300 Effect of variety on seedquality and root

- 250 and shod dry weight. Variety had significant
effed on all the parametes exceg RDW. The

2 200 highest GM% (95.0) was recorded in BRRI dhan46

15 ~#— Max temperature 150  followed by BRRI dhan4l and the lowest was in

10 —&— Mintemperature 100 BRRI dhan40(88.83)but the SVI wasthe highest

5 —a— Solar radiaion 50 in BRRI dhan41 (5.63) and the lowest was in BRRI
dhan40 (3.59). The HDG% significantly increased

0 t Sop o T o T oee O in BRRI dhan# (87.13 and the loweg was in

Fig. 2. Maximumandminimumtemperatureandsolarradiation, BRRI dhand (82.23) as the same trend also

T. Aman 2014. observedin GM%. The SDW was the highestin
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Table 2. Seed quality of rice as affected by the planting date and variety Aman 2014.

Treatment GM % Svi HDG % Shoot dwt of 10 seedling Root dwt of 10 seedling (m¢
(mg)at 10day-old at 10day-old
Planting date
16Aug 93.00 4.86 86.26 42.46 41.78
12 Sep 91.00 4.50 82.97 40.47 40.04
LSD at 5% level 1.7 0.25 2.56 1.56 1.35
Variety

BRRI dhan40 88.83c 3.59c 82.23c 42.58a 40.92
BRRI dhan41 92.17b 5.63a 84.48b 39.93b 41.89
BRRI dhan46 95.00a 4.82b 87.13a 42.25a 41.42
LSD at 5% level 21 0.31 3.15 191 ns

In a column, different small lettersindicatethe differencesamongtreatmentsns=Not significant. (GM%=Germinationpercentag,
SVI=Seedling vigour index, HDG%=High density grain)

BRRI dhan40 (42.58 mg), which was statistically = Tiller production. The numbe of tillers
identicd to BRRI dhan# and significantly producel at different days after transplanting
decreased in BRRI dhan41 (39.93 mg). The varietfDAT) was significantly affected by seedling ages
had no significant effect on RDW but it was the(Fig. 3). Regardles of seedlig age the tiller
highest inBRRI dhan4l (41.89 mg) and the lowestnumbe gradualy increasd with the DAT and
was in BRRI dhan40 (40.92 mg). reache maximun at 45 DAT then gradually
Thus it was concluded that 16 August plantingdecreased and reached minimum at ripening and
gaw highea grain yield than 12 September maturity stage ie 105 to 120 DATFifteenday-old
planting. Among the varieties, BRRI dhan46 wasseedling produced the highest number of tiller per
the highest yielder than BRRI dhan40 and BRRAhill from 15 to 120 DAT, which was statistically
dhand. Considerig sea quality, 16 August identical with the tiller number produced from 20
performed better than 12 September planting. land 25 days old seedling. The lowest number of
case of varieties, BRRI dhan46 was the best itillers was recordedin 40-dayold seedlingin all
terms of GM%, SVI, HDG% and SDW. the samplingdateswhich was statistically similar
to the tiller number produced from 35 days old
Effect of seedling age on the growth, yield and seeding.
yield components of rice
The exmriment was conducted at the west byde offiller no. plant-
BRRI farm, Gazipu during T. Aman 2014 to 247 —@— 40days
determine the ftillering pattern, growth, yield and_ == 35days I
yield components of rice as affected by seedling | ~&— 30days
. . . —— 25days
age. The treatments included six different ages ofgd ___ 5, days
seedling, such as 120, 25, 30, 35, and 40 days. —e— 15days
The treatments were arranged in RCB design with2 4 I
threereplications.The unit plot sizewas4 m x 4
m. One seedling per hill at 20 cm x 20 cm spacing &
was transplanted Tillers were countel from
transplanting to maturity ith 15 days intervals.
Dry weight of leaf, stem and panicle were taken at e e ——— ———1
different growth stages such as tillering, panicle 0O 15 30 45 60 75 90 105 120
initiation, flowering, douch and maturity stages. Days after transplanting

Yield and yield components data were also takeri:ig' 3. Tiller number tdifferent days after transplanting (DAT)
’ as affected by seedling ages. (Vertical bar represent the

The collected data were anagyl using Crop Stat Lsd (0.05 value indicates the differences between
Software programme. different seedling ages under same sampling date)
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highes in 15-dayold seedling which was
statistically identical with the number of panicle
produced from 20 to 28ay-old seedling. Again 20

Dry matter production. The dry matter data
of leaves stens and panicles were recordel at
different growth stage (TS=Tillering stage,
PI=Panick initiation stage FS=Flowerig stage, to 35-dayold seedlig producel statistically
DS=Doudh stage and MS= Maturity stagg) and similar panick numbe and 40-dayold seedling
affected by seedling ages (Fig. 4). Irrespective ofroduced the lowest.
seedlig age, the stem dry weight of all increased  Grain number. Twentyfive- and 3Gday-old
slightly at PI stage then sharply increased at F&eedlirg producel the highes numbe grain
After that it decreased and reached minimum gvaniclel, which was statisticaly identicd with
maturity stage. The leaf dry weight also followedgrain panicle! producedfrom 15 and 20-day-old
the same trend as stem dry weight. The panicle diseedling. Fortyday-old seedling gave the lowest
weight in allthe treatments sharply increased fromnumber of grain panicte
flowering to maturity stage.In this experimentit Grain yield. The highest grain yield obtained
has been observed that stem and leaf dry weigftom 15-dayold seedlig transplantd plot
increased up to flowering stage after that decreasédllowed by 20, 25, 30, 35 andthe lowestwasin
but panicle dry weight increased from flowering to40-day-old seedling but there was no significant

maturity indicating that dry matter  movedrom
stem and leaf to the panicles.

The tiller numbe m2, panick numbe m?2
grain panicle! and grain yield were significantly

affected by seedling age but TGW and straw yieldn younger seedling used plot as it produced more
tillers and panicles. The plants those are produced

were not significantly affected (Tab®.
Tiller

producedthe highestnumberof tiller. Thetiller

numbe m2 decreasg gradually with increasing

number. The 15dayold seedling

difference between 15 to 2fayold seedling and
between 20 to 30-dayold seedligp and also
between 30 to 38ay-old seedling.

Thus yield and yield componentswas higher

from younge seedling translocatd more
carbohydrag from sour@ to sink might be the

reason of higher yield in younger seedling used

seedling age and the lowest number of tiller waplot.

recorded in 4@ay-old seedling. Twenty to 36ay

old seedling gve statistically similar number of Effect of fungicide and water stress on the

tiller m=2,
Panicle number. The paniclenumberm2also
increasedwnith decreasingseedlingage.It wasthe

Dry wt (g hill-1)

—8— Stem —— Leaf —&— Panicle

i

0
i
40 days | 35days | 30 days | 25 days | 20 days |15 days

Fig. 4. Dry matter change® leaves,stemsand paniclesat

different growth stages of rice as affected by different
seedling ages. (TS=Tillering stage,PI=Panicle initiation

natural incidence of nedk blast (Pyricularia
oryzag in Boro rice

The experimem was conducté at the BRRI farm,
Gazipu during Boro seasa 201415 following
an event of postflowering wate stress The
treatmens were T,=Nativo 75WG (2 spray at

stress T,=Nativo 75WG (2 spray at 10 days
intervd at flowering staggé + postflowering
wate stress T,=Troope& 75WG (2 spray at 10
days intervd at flowering stagg + no water
stress T,= Troope 75WG (2 spra at 10 days
intervd at flowering stagg + postflowering
wate stress T.=No fungicide + no wate stress

wate stress) The treatmens were arrangeé in a
RCB desig with five replications Thirty-day-old
seedling of BRRI dhan® were transplantd (one

satge FS=Flowering stage, DS=Dough stage and ms=S€edlirg per hill) maintainirg a spacirg of 20 cm

Maturity stage)
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Table 3.Yield and yield components of rice as affected by diffent seedling ages.

Seedling age Tiller m2 Panicle m? Grain panicle* 10004grain Grain yield Straw yield

(no.) (no.) (no.) wt (9) (tha?) (tha?)
Seedling age

40 days 196d 187c 92¢ 23.65 3.50d 5.14

35 days 253c 250b 94bc 24.19 4.31c 4.80

30 days 264b 250b 98a 23.54 4.70bc 5.45

25 days 267b 253ab 98a 24.22 4.80ab 5.58

20 days 268b 254ab 96a 23.54 4.89ab 5.80

15 days 280a 256a 97a 23.59 5.27a 5.63

LSD at 5% level 4.8 5.3 3.0 ns 0.53 ns

In a column, diferent small letters indicate theffdirences between treatments, ns=Not significant.

interculturd operatiors were conducte as per  Grain yield (tha)

BRRI recommendations Wate stres was 91

implementd at postflowering stage by draining 8

out the standirg water. Fungicides (Nativo 75WG 7 1

and Troope 75WG) were sprayel twice (at 10 2'

days interval) at flowering stage using hand 4:

spraye following recommendé doses as

R ; 3 4

indicated on the produd labels Data on disease |

incidene and severiy were collected following ;|

Standad Evaluation Systen (IRRI 1996) Yield 0

(t/ha) data were also recordel with different T1 T2 Ts Ta Ts Ts

Treatment

treatments.
This experimen was base on the natural

incidence of neck blast disease and no deliberate

inoculatim was conducted However no
significart naturd incidene® of nedk blag was

Fig. 5. Effect of different treatments on yield of BRRI dhan29.
(Each small vertical bar represents the standard error of

each treatment)

spd free seed Six treatmens viz, T,=RF + MOP

observed during Boro 201¥5 season in the west (60 g/10L H,O) spray at complee panicle
byde research area of BRRI. Therefore, the overatimergene of milking stage and 2 spray 15 days

treatmem effed on the naturd incidene and
severity of neck blast was found to ibsignificant.

after 1% spray T,=RF + Elementa S (Thiovit) at
60 g/10L H,O sane as above T,=RF + 60 g MOP

Grain yield was also unaffected by the treatments: 60 g Thiovit in 10 L water, T,=RF + Folicur

However, the highest grain yield (7.6 tHawas
recordedwith T, (Nativo 75WG, 2 spraysat 10
daysinterval at flowering stage+ No water stress)
(Fig. 5).

Thus, no significant differencevas observed
amongthe treatmentsin terms of blast incidence
and grain yield.

Effect of foliar spray of MOP and elemental S
for spot free seed production

The experimen was conducte to find out the
effed of foliar spray of MOP and element&aS for
spd free sea production at the wed byde of
BRRI farm, Gazipu during Boro 201415 to
evaluae the effectivenes of foliar spray of MOP
and elementh S agains grain spottirg to produce

spray T.=RF + BRRI recommende practie and
Ts=RF + No spray + No MOP were testel in this
experiment The treatmen$ were arrangel in a
RCB desigq with three replications BR3 variety
was usel in the experimenth purpose The plot
size was 3 m x 3m. Thirty-five-dayold seedlings
of BR3 were transplantd &t the spacirg of 20 cm
x 20 cm. Fertilizers were applied in the
experimenthplot as ureg triple supeé phosphate,
muriate of potash gypsun and zinc sulphae at the
rate of 270-130-120-70 and 10 kg hal. Whole
amourn of triple supe phosphate muriate of
potash gypsun and zinc suphae were applied
prior to final land preparation Urea was top
dressd in three equa splits at 15, 45 and 55 days
after transplantig (DAT). All othe intercultural
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operatiors were dore as and when necessaryData  Aman rice and the third highe wage rate was
were collectal on grain spd inciden@ and grain  observe during DecemberJanuay (Tk 440495
yield from an area of 5 m? at maturity stace of the  per day) due to the peak period for harvesting and
crop. Collected data were statisticaly analyzed postharves operatim of Aman rice and
using a standad statistichd procedure and only  transplanting of Boro rice. In another survey, it was
mean differences amorg treatmens were observed that the wage rate varied from place to
adjudged. place and ranged betweenTk 250-300, 275-300,
Incidene of grain spd was found to be 275300,250-300,250-300,325350,325350and
unaffected by the treatments. However, the lowes300-350 at Habiganj, Rangpur, Rajshahi, Barisal,
incidene (17.33% of grain spd was observed Sonagazi Comilla, Satkhima and Khulna
with T, (RF + 60 g MOP + 60 g Thiovit in 10 L repectively (Table 5).
water). Again, no significart effed of the
treatmentsvas observedon the grainyield of BR3

(Fig. 6). RICE SEED PRODUCTION

S?.m vield (th) In different seasons, this division piuced 12,158
I Incidence of grain spot (%) kg rice of which 8,275 kg seed, 1,180 kg rsaed

301 [ Yield (ha) and 2,703 kg mixed rice. Theseice seedswere

251 deposited to BRRI general store.

20 4 Breeder seed As a part of the project

programne of GRS Division, this division

157 producel abou 11,78l kg breede seed These
10 1 seeds were deposited to GRS Division.
5-
0
) T1 T2 Ts Ta Ts Te SUPPOR SERVICES FOR RESEARCH
Treatment MANAGEMENT

Fig. 6. Effect of different treatments on grain spot incidence and
yield. (Each small vertical bar represents the standardL
and and

error of each treatment) labour management Including

regional gations, BRRI had about 734 labourers of
Thus the he lowed incidene (17.33% of  which 525 regula ard 107 irregular during the
grain spo was observed when BRRI recommendedeporting year. In BRRI HQ, totd numbe of
fertilizer was applied in combinatiom with 60 g labou was 447 of which 340 regula and 74

MOP and 60 g Thiovit in 10 L water. irregular labourers. BRRI has 274 ha of land of
which 163 ha is cultivable (Tab®.

Monitorin g labour wage rate at different Labour use Totd labou useal in different

locations divisions for researb purpose researh works,

A survey was conducted to find out the labourerssupport services and leaves was 1,71,936 man days
wage rate at different locatiorssound BRRI HQ of which 58.46, 36.81 and 4.72% were used for
such as Joydebpur, Chowrasta, Salna, Board Bazagsearch suppot servie and holiday purpose
Tongi, Konabari etc (Table 4). It was observed thatespectively.

the averagewage rate per day was Tk 375415. Labour wages It was observe tha total
Thehighestwagerateof labourersvasin May (Tk  labou wages was Tk 4,91,88,63 of which Tk
385440 per day) due to harvestig and post 2,87,56,881.7 1,81,09,299.9 and 23,22,453.35
harvest operations of Boro rice and transplanting ofvere paid to the laboures for researb work,
Aus rice. Anothe highe rate was during July-  support service works and leaves respectively.
August (Tk 385420 per day) due to harvesting and Land use. A total of 73.82 ha of land were
postharvestoperationof Aus andtransplantingpf ~ usedby different divisions in different seasonof
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Table 4. Labouer's wage rate without stuff at different places aound BRRI, Gazipur during 2014-15.

Month Wage rate (Tk) Remark

April 330-385 Normal perod

May 385440 Peak period. Harvesting and pdstrvest operation of boro rice and transplantingus rice.
Jun 330-385 Normal period

Jul 385440 Peak period. Harvesting and pdstrvest operation of aus rice and transplantingnoeén rice.
Aug 395420

Sep 375385 Normal period

Oct 360385

Nov 330360

Dec 440495 Peak period. Harvesting and pdstrvest operation of aman rice and transplanting of Boro
Jan 440495

Feb 330385

Mar 363385 Normal period

Average 375415

*Wage rate obach month is the average rate dfedient places such as Joydehphowrasta, salna, Board Bazionabari etc.

Table 5. Labourer's wage rate without stuff at different
locations of Bangladesh, 20145.

Location Wage rate (Tk)
Habiganj 250300
Rangpur 275300
Rajshahi 275300
Barisal -3T60
Sonagazi 250300
Comilla 325350
Satkhira -3505
Khulna 300-350

Table 6. Land and labair strength of BRRI, 201415.

which 6.53hain Aus, 32.62hain Amanand34.66
ha in Boro season.

Garden management. This division always
manages a flower garden to maintain an aesthetic
view of the office area, some parts of the campus
during summer andvinter seasons by planting of
different flowers suc as Marigold (hybrid and
local), Cosmos (hybrid), Dianthus, Salvia, Astar,
Jenia Chrysanthemum Dahlia, Petunia Lily
flower, Flux, Time flower, Nayantara Dupati,
Rose, Bottom flower, Gladiolus etc.

Station Total land (ha) Cultivable land Labour (no.)
Area (ha) Total land (%) Muster roll Total
Regular Irregular
HQ at Gazipur 76.83 44.45 57.9 340 107 447
Comilla 24.68 16.03 65.0 28 21 39
Habiganj 35.03 25.90 73.9 30 10 40
Sonagazi 45.77 35.90 78.4 27 17 44
Barisal 41.10 10.74 26.1 21 12 33
Rajshahi 13.24 8.92 67.4 22 10 32
Bhanga 11.46 9.55 83.3 15 5 20
Rangpur 6.07 4.05 66.7 26 9 35
Kushtia 0 0 0 10 3 13
Satkhira 20.00 8.10 40.5 6 15 21
Total 274.18 163.64 59.7 525 209 734
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SUMMARY installed at NGO site under direct supervision of
KOICA Bangladesh office. The supplied mill was

A pushpull type single row onical weeder was not found commercially profitable. It can be used
fabricatel in the FMPHT divisiond research only for household purpose.
workshop.Float angle of the skid was considered In 201415, in total 130 dajong demonstra
as 25°, which helps to make slippage of the rotortion cum informd training programme were
Six smoothand six serratedbladeswere mounted conducted at different places of the project areas.
on the periphery alternately on the rotor fwaot About 5,200 participans including farmers,
and buried weeds with traction and shear force.  machine operators and SASsistant Agricultural

A manual rice transplanter was fabricated aOfficer (SAAO) attended the demonstration cum
FMPHT research workshop. The performance teshforma training programmes BRRI weeder,
was conducted during Boro 2015 season at BRRBRRI ricewheat reaper, BRRI rieeheat thresher
HQ researh plot using 30-dayold (3-4 leaf) (TH-7), BRRI open drum thresher BRRI
seedling of BRRI dha28. The field capacity was winnower, BRRI USG applicator and BRRI prilled
found 0.033 ha/h at an operating speed 0.421 km/hrea applicato were also exhibited As a result
The transplante successfulf transplanted awareness was created among the farmers on the
seedlings on average hit-hill spacing 21 cm and berefit of using of BRRI farm machinery and they
six cm depth with & seedlings/hill. The missing, also wanted to purchag the machire with
floating and buried hills were observe 7.19%,  subsidiesed prices.
5.93% and 1.33/Arespectively. Six daylong and 48 two-day-long training

A prototype of mini combine harvester wasprogramme were conducte during Aman and
fabricatel at the Janaa Engineerig workshop, Boro seasons 20145 in different locations within
Chuadang unde Public Private Partnership the projed¢ areas Altogetheg 132 and 960
approach BRRI provides design drawing, participans mostly farm machiney operators
technical and financial support to the workshop. attendel respectivey in forma training
The preliminary test was conducted during wheaprogramme as trainee A bast idea (how to
and Boro 2015 season and some mechanical fauliperate new engine; when need to change air, oil
were identified Rectification of thes faults is and fuel filter etg on operation repar and
under process. maintenance of diesel engine was shared with the

A power chopper was developed to chop stravwparticipants. Trained operator was able to repair
for cattle feed mushroen bed and briquette minor defects of the machine themselves. After the
materials in specific size. The performance test walsaining, the operatos operatel all machinery
conducted in FMPHT research workshop of BRRIsuccessfully.
and five other placesBLRI Savar, Shajadpur of One manufactures training programne was
Sirajganj, Chuadanga, Jessore and Rangpur. conduced during 201415. Fifteen participants

A dehusking machire was develope to from different farm machiney manufacturing
improve the performane of existing engelberg workshop attendeé the five daylong trainings.
huller. The capacityof developedde-huskerwas The training programmse included both the
500 kg/h and hulling efficiency was more than  theoretical lecture and the practical sessionss.
90% in one pass The heal rice recovey was
increasd by 1-2% due to use of dehusker In
addition, bran and husk can be dider extracting AGRICULTURAL MACHINERY DEVELOP-
bran oil and making briquette respectively. MENT AND TESTING

A total of 12 air blow type rice mills were
fabricatel at loca manufacturig workshop Design and developmer of a Single Row
Jamtoly Ashulia Savar Dhaka Seven of them Conical Weeder
were distributed and installed at farmers house A manually operated conical weeder was designed
unde the swervisim of BRRI and five were considerig 14-16 cm width of operatiom for
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uprooting weeds and mulching of soil. An It would be suitablefor operationby a single
engineerirg desigqn was done with the help of person

AutoCAD programmirg and prototypes were

fabricated using locally available materials Gl pipePerformance evaluation of BRRI Manually

Gl sheet, MS sheet, MS flat bar and MS shaft at th®perated Rice Transplanter

FMPHT divisional workshop. First version, secondBRRI manually operated (sbow) rice transplanter
versim and final version was fabricate in the was fabricatel aa FMPHT divisiond research
divisiond researbh worksh@ for single row workshop. The machine consists of two floats, a
operation in rice field. Some problems were foundnain frame assembly picker bar assembl and

in the first version during field test Those handk. The rowto-row spacing is 20 cm, whereas
problens had been overcome in the second plantto-plant spacing can be adjusted as per the
prototype and also found some mechanical errorequirement. The machine is backward {ypke

For making easier and adjustable of the conicand it needs méipe seedlings for transplanting.
weeder, third version was fabricated in the researchwo floats facilitate the transplanter to slide over
workshop The skid and main frame is the the puddled soil surface Fixed openirg type
basement of the conical weeder. The main frampickers are attached with the transplanting arm of
holds the two conical rotors, which help to rotate the machine. Flat bar, Bl sheet, angle bar, wall
the rotors on the soil surface. All force (push angipe, SS sheet, SS rod, chain and sprocket, spring,
pull) exertel on the conicd rotors by the main  wood, nuts and bolts were used to manufacture this
frame. Float angle of the skid was consideredas  machire.

25°, which helps to make slippage of the body. A A preliminary performance test was conducted
float of 36 cm in length and 12 cm in width had during Boro 2015 season at BRRI HQ research plot
been designed in front portion that prevents thesing 30-dayold (3-4 leaf) seedlig of BRRI
penetration into soil. Float was designed two mndhan28. The field capacitywas found 0.033ha/h
thickness with two cm MS flat bar attached withat an operating speed 0.421 km/h. The transplanter
thin metd sheet Hande was attache upan the  successfullyransplanted seedlings on average hill
main frame for exertegush and pull type of force to-hill spacing 21 cm and six cm depth with75

to operate the conical weeder. The BRRI conicaseedlings per hill. The missing, floating and buried
weede has two core shapé rotors mountal in  hills were observe 7.19% 5.936 and 1.33/n%
tanden with opposie orientation Smooh and respectively. It has been observed that-toihill
serrated blades were mounted alternately on thepacing was wideat some places and narrower at
rotor to uproot and burry weeds when ttedors others resulting in deviation from the desired
create a back and forth movement in the top threspacing. It may happen due to the operator speed
centimeter of soil. Thorough test and performanceariation.

evaluation of the final version of single row conical

weeder is going under process. Design and developmert of a Mini Combine

During design the following criteria were Harvester

considered: The combineharvesteror "combine"is a machine
Eay weedng and simple operatim and tha combining three separa@ operations
maintenance comprisirg harvesting/reaping threshing and
Distance between row to row winnowing - into a single process Combine
Minimum force would be requiredto operate  harvesters have been a very significant part of the
in the field global industrial revolution and make a substantial

It should have simple and easy adjustment  contributicn to food production worldwide -
Locally availablematerialsshouldbe usedto  virtually no other invention has had the kind of

minimize the fabrication cost impad on world food production tha this
Light weight for easy handling workhorse has had. In case of Bangladesh the most
It would be easy to repair and maintain comma practicee is still the traditiond manual
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methods. Harvesting is done by using hand sickl®evelopment of a PowelChopper Machine
(called kachi) Combire harveste are gradually Powe choppe machire was developé to chop
being introduced in Bangladesh. strawfor cattle feed, mushroombed and briquette
Government and negovernment organization materials,that needsspecific sizes(length) of rice
imported combine harvester (head feed and wholstraw Traditionally, choppirg strav by sharpen
feed) which are not affordablefor the farmersdue cutting blade is time consuning and laborious.
to high cost Moreove the imported combine Existing manualchopperhasnot yet beenpopular
harvesters are big in size, tough to handle in smalh Banglades due to low cutting efficiency,
and fragmented land. The most of the farms landxcessivesliding tendencyof the bladeetc. Under
have no road foreasy accessibility of machines. this circumstance FMPHT division of BRRI
Considering the above point, BRRI took initiativesdevelopedgowerchopperwhich canchop dry, wet
to fabricate a Mini Combine Harvester at the Janatéfresh) rice straw in defined sizes. Besides this,
Engineerig workshop Chuadang unde Public  maizetrunk, all kinds of fodder, small brancheof
Private Partnership (PPP) approach. BRRI provideisee etc is also possible to chop.
design, drawing, technitand financial support to The machineoperatedy 4 hp dieselengineor
the workshop. Locally available materials such a2 hp electric motor by two labourers. It can be
MS sheet, bar, rod, nut bolt, power transmissiorthopped at least 1.5cm length of straw or other
system feeding threshig and cleaning materials The machire was manufacturd with
mechanism whee| bas and frame steering, locally available materials ie MS sheet, engle bars,
hydraulics systen (collected) were usel to castingiron, SS cutting blade. The main parts of
fabricate the combine First prototype was the machire are frame feeding tray, feeding
developel and testal in whea and Boro 2015 cylinder, driver gear cutting blade and output
season to find out the performance, efficiency andhannel.

operation fault. Following mechanical faults were The performane ted was conducté in

identified and taken initiative to remove it. FMPHT researchworkshopandfive other places,

Problem Comments/Initiative will be taken

Cutter part weight was too much The cutting efficiency was satisfactory and weight
will be reduced.

Conveying length was too large Conveyer length will be reduced.

Threshing drum legth was small (61cm) and some The threshing drum length will be increased up to

un-threshed grain remained. (86cm) and the height of the thresher will be
reduced.

The blower and cleaning sieve was large fo The cleaning part will be deducted

cleaning the threshed grain.

The inclination angle of grain conveyer channel is The grain conveyer channel inclination will be

not justified and length of screw conveyer is short dedicted (25°) and screw conveyer length will be
enlarged (50 cm).

The combine working speed was not up to the markrhe tyre wheel will be replaced by crawler type

and tyre wheel was not suitable in wet field. and speed will be adjusted

The overall dimension of frame was-used The body dimension will be fixed upg2x152cm)
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BLRI Savar, Shajadpur of Sirajganj, Chuadangawere conducte at different places of FMTD
Jessore and Rangpur (Table 1). Manufacturing cogiroject areas. About 5,200 participants including
of thismachine is Tk 25,00680,000. farmers machire operatos and SubAssistant

Agricultural  Officers (SAAO) attende the

demonstration cum informal training programmes.
MILLING AND PROCESSING TECHNOLOGY As aresult awarenes was createl amorg the

farmers on the beneft of using of BRRI farm
Modification and improvement of dehusking machine machinery and they also wanted to purchase the
A 4kW 3 phase motor of 1,440 rpm was used tonachire with subsidisd prices Drum seeder,
operate rubber roll husker to separate husk froBRRI weeder, BRRI ricevheat reaper, BRRI riee
paddy and 38 cm diameter exhaust blowgh  wheat thresher (TH), BRRI open drum thresher,
1.5kW motor of 2840rpm usedfor removinghusk.  BRRI winnower, BRRI USG applicatand BRRI
The dehuskd padds from dehuske used in  chulawerealsodisplayedduring the entire period
existing engelberg huller mill for polishing. The of the fairs. Functiors of thes machines,
capacity of developed dehusker was 500 kg/h anadvantage and disadvantage were displayal to
hulling efficiency was more than 90% in one passthe spectators by posters, display cards and leaflets.
The head rie recovery was increased by2% due Awareness about the benefit of using maadhjrie
to useof dehuskerln addition,branandhuskcan farm operation was created among the farmers and
be usa for extractig bran oil and making other stakeholders.
briquette respectively.

Training on operation, repair and maintenance
Fabrication and distribution of improved Air of BRRI farm machinery
Blow Type Rice Mill Forty-eight two-day long training programme were
A total of 12 air blow type ge mill was fabricated conducte during Aman and Boro seasos 201415
at local manufacturing workshop Jamtoly, Ashulia,in different locatiors within the projed areas.
Savar Dhaka Out of them seven mills were Altogethe 960 participans mostly farm machinery
distributed and installed at farmers levd under operatos attendeé in formd training programmes
supervisim of BRRI and five of then were astrainee A bastidea (how to operaénew engine;
installed at NGO site under direct supervisidn owhen neeal to chang air, oil and fuel filter etg on
KOICA Bangladesh office. The milling capacity of operation repar and maintenane of dieseé engine
supplied mill was found 18Q00 kg/ha. If someone was sharel with the participants Trained operator
wants to use the supplied mill commercialbasis was able to repar minar defecs of the machine
then No. 2 huller shout be replacel by No. 8 themselves After training the operatos operated
huller and other accessories will be unchanged. all machiney successfully.

Total six daylong training programmeswere

conducte during Aus, Aman and Boro seasons
INDUSTRIAL AND FARM LEVEL EXTENSION OF 201415 in different upzila office within the project
AGRICULTURAL MACHINERY areas Altogethe 132 participans subassistant

agriculture officer attendel in formad training
Demonstration cum training of BRRI developed programmesastrainee.Trained officers were able
machinery at farmer's field to repair minor defects of the machine themselves.
In the year of 20142015 a totd 130 daylong After training, the operators operated all machinery
demonstrationcum informal training programmes  successfully.

Table 1. The field performance of BRRI Power Chopper.

Chopper Dry straw (kg/ha) Wet straw (kg/ha) Maize (kg/ha) Fodder (kg/ha)  Small branch of tree (kg/ha)
Motor operated 240 750 455 550 540
Engine operated 280 1000 485 675 600
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Training on manufacturing processesof BRRI different farm machiney manufacturing
farm machinery workshos for five days long training Training
One man uf ag traininge prégramne was programmes included both the theoretical lecture
conductel during 201415. The training and he practical sessions.

programne consiss of 15 participans from
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SUMMARY 4-5 inches in Boro season. On the other hand, in
Aman 2014 season, the highest grain yield of BRRI
The powea unit of a selfpropellel reape was dhan56 was found 5.40 t/ha in-® inches tillage
developed and fabricated in research workshop afepthandthe lowestyield was found 4.40 t/hain
BRRI. The problem of this gearbox was identified4-5 inches tillage depth. The highest grain yield of
through performane evaluatim of power BRRI hybrid dhan2 was found 1.60 t/ha iR76
transmissionystems in paddy and wheat field. Theinchestillage depthandthelowestyield wasfound
performance of the reaper was found satisfactoryl.35 t/hain 4-5 inches tillage depth in Boro 2015
The gear box of the power transmissionsystems season. The highest yields of both the seasons were
was functionally well but it is little bit heavy. So, a found unde the highe tillage deptls up to 6-7
new type of gearba with compat size and inches and the lowest yields were obtained in the
reduced weight has beelesigned with the help of tillage depth up to-% inches.
AutoCAD tools and developed at BRRI research  There are different kinds of traport/vehicles
workshop In this machire for eay power and farm machiney at BRRI. Repar and
transmission, agearbox with mechanism of two maintenance works of these were done by WMM
forward and a backwad speel hawe been Division. Repairworks and changeof spareparts
introduced Fabrication of powea transmission of these vehicles and farm machinery were also
system 6 the reaper is in progress and it will bedone under major and moderate/minor repair and
tested in the next season. maintenane work. The totd cog of maja and
WMM Division of BRRI has developed a self moderate/mino repar and maintenane was Tk
propelled reaper for harvesting rice and wheat an€6,33,650.00 from July 2014 to June 2015. Among
the performane of this reape is goad in  thesemajor repair and maintenancecost was Tk
fragmented land as well as dgnd condition butt  60,59,53 and moderate/mino cog was Tk
has a problem in wdand condition. There is no 5,74,127.
suitabke reape in our county for wet-land
condition. It does not move forward in wend
during harvesting because its wheel goes down tHeEVELOPMENT OF AGRICULTURAL
soil and rotates in the sane place The self MACHINERY
propelled reapewheel for wetland condition has
been designed with the help of AutoCAD tools.Design and development of power transmission
Fabrication of the reaper wheel has been completesystem of a power unit
using the locally availabe materiak at BRRI  This Division of BRRI has developé a self
researh workshop It has bee testel in BRRI  propelled reaper for harvesting rice and wheat. The
farm. gea box of self-propelld powea unit was
Experiments were conducteat Harinakundu developel and fabricatel in the BRRI research
upazik of Jhenida district in Boro and Aman  workshop (Fig. 1). Power transmission unit of the
2014 seasom and BRRI farm, Gazipu in Boro  reaper was tested in paddy field at BRRI farm,
2015 season to determine paddy yield as influencedazipur BRRI RS farm Rajshahi Rangpu and
by different tillage depths. There were three tillagelso in paddy and wheat field at Jhenidah District.
depths such as=-3, 56 and 67 inches in Jhenidah The problem of this gearbox was ideisif through
district and 45 and 67 inches in BRRI farm. The performane evaluatiom of powea transmission
tillage depths were maintained by a power tillersystems The performane of the self-propelled
Tillage depths significantly affected the yield of reaperwas found satisfactory. Theexisting gear
BRRI dhan3 in Boro 2014 BRRI dhan® in  box has a provision of two forward speeds with a
Aman 2014 and Boro 2015 season. The highestackwardspeed.When engineis started,all gears
grain yield of BRRI dhan28 was found 7.50 t/ha inin the gea box mowe eithe engagig or
the tillage depth up to-8 inches and the lowest disengaging clutch. Backward gear always moves
yield wasfound 6.88t/hain thetillage depthupto  but keeps idle when the reape is in forward
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Fig. 1. Actual view of BRRI developed sedfopelled reaper. Fig. 2. AutoCAD drawing of power transmissiorunit of BRRI
developed reaper.

motion. Power is transmitted in reduced form from

gear box to axle through chain and sprocket. Thiand this will be used in the next season. Major

gea box is functionally well but it is little bit components of seffropelled reaper have also been

heavy.So, it is necessaryo design a newtype of  designed and these are as follows:

gearbox with compact size and reduced weight. Power transmission System
Chassis of the power unit

Design consideration Prime mover

The selftpropellel reape has been designed Control accessories etc.

considering the following criteria:
Simple, lightweight, and sturdy in design Chassis of seHpropelled reaper unit
Functionally perfect for harvestingcropsfor  The chasss of the selfpropellel reape unit
which it has been desigd consists of the following items:

Locally available materials have been used for

construction of the different parts of the reapeMainframe

due to avoid facing difficulties of The main frame was madeof 3.0 mm thickness
unavailability of raw material 508 x 508 mm m/s angk bar. It was fitted
The machine has been designed for a specifteorizontally to the ground. The driving handle was
crop as well as multipurpo® type without fitted to the upper end of the mainframe by electric

secrificing its merits arc welding. The tail wheel was also fitted to the
Small in size due to compact design back engine base frame by the arc welding. The
The light duty low cost diesel engine has beemain powe transmissia shaft was placel the

used as a prime mover for the reaper upper end of the frame. Two ball bearings along

The cost of machine per unit length is low, andvith casingwere usedfor connectingthe shaftto
thus the cost of harvestingoperationis also the main frame. The gearbox along with the shaft

low was placal belov the main poweg transmission
Harvesting lossebave been controlled within shaft by the ball bearings with casings. Uiy 3
acceptable limit shown the details.
Trouble free machine.
Gearbox
Power transmitting unit The gearba is a powertransmittirg unit. It is

Compat size with reducel weight power simple in construction with forward and backward
transmission unit of selfropelled reaper has beenspeed and a neutral gear position (Fig. 4). In this
designed with the help of AutoCAD tools (Fig. 2)gearbox, for forward speed of the reaper, gears are
and developel at BRRI researh workshop. moving along with shft carrying with load. The
Fabricationof reaperwill be completedvery soon  gearbox consists of different parts as listed below:
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Positive clutchslider

Two common forms of clutches are the squpe
clutch and the spiral jaw clutch. One of the
members must always slide axially on feather keys
or spines to engage and disengage the clutch. The
squaréjaw clutch is the simples form and can
theorettally transmt torque in eithe direction
without introducing a componeh of force The
spirali jaw clutch can be engagd at somewhat
higher speeds without serious clashing, but it can
transmt torque in only one direction without
requiring an external aXigorce to maintain the
engagement. Straight spines are also widely used to
give positive engagemenwith no tendeng to
develop an axial force.

Fig. 3. AutoCAD drawing of mainframeof BRRI developed
reaper.

Slide guide pin

Driving wheels with axle

The diameter of wheel was 69.4 cm. One pair of 45

mm diameter m/s shaft was used diving wheel
Shaft  axle Two p a § ab bearing with pillow type
casirg were usd to fit the whed axle to the
inclined trusses A pair of 219 cm diameter
sprocket was used in this axle to transmit power
from the gearbox by a roller chain.

Side cover

Positive clutctslide

Driving handles with tail wheel

The driving handles were made of 20 mm diameter
m/s pipe. It is fitted to the upper end of the main
frame by electric arc welding. Two m/s rods were
used to connect the other ends of the engine base

Fig. 4. AutoCAD drawing of gearba of BRRI developed . . .
9 worg P frame to driving handles by electric arelding.

reaper.

Gearbox casing Gear Gear shifting lever along with accessories

shaft with key Gear Clutchesare usedto connector disconnectshafts
pinion and clutch as requira by the gea shifting lever. Two
Ball bearing and journal bearing comma forms of clutches are the squarejaw
Positive clutch slider clutch andthe spiratjaw clutch. In this study, the
Slider guide pin positive spiral jaw clutches was used.

Gear liver mechanism etc.
Main power transmission shaft along with

Ball bearing and journal bearing pulley and sprocket

Five shafts were mounted to the sidewall of th€Continuols mechanich powe is usually
gearbox by four pairs of ball bearing. A pair of balltransmitted along and between rotating shafts. The
bearing was also used at the gimti in the gear transfer between shafts was accomplished by gears,
box. Another two pairs of ball bearing were used abelts, chainsor other similar meansfor matching

the wheel axle and one pair of ball bearingwas the torque/spe¢ characteristis of the
used with power transmissighaft so that they interconnectd shafs (Fig. 5). Shafs were
move around the shaft independently. supporté in two bearing (sliding or rolling),
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Chain for harvesting rice and wheat. The performance of
this reaper is good in fragmented land as well as
dry-land candition. However, it has a problem in
wetland condition. At present, there is no suitable
reape in our countly for wetland condition.
During harvesting in weland, it does not move
forward because its wheel goes down the soil and
rotates in the samelgere. So, there is a scope to
modify a reapewheel for wetland condition for
harvestingrice and wheat.  Forthis reason,this
experimem has been undertake at research
worksh@ BRRI, Gazipu during 201314 to
modify a selfpropelled reaper wheel usirngcally
available materials.

The complete design of seifopelled reaper
wheel has been done with the help of AutoCAD

Sprocket

it ’ tools (Fig. 6). Fabrication of the reaper wheel has
been completed according to the design using the
Fig. 5. AutoCAD drawing of pulleys chain ard sprocket. locally availabe materiab at BRRI research

workshop (Fig. 7). It will be tested in the next
which allowed the shafts to turnegly. There was Season.
no appreciable torque exerted by the bearings. A
sliding bearing was needed for a lubricant film in
the clearance space between shaft and bearing b
and in the fully hydrodynamicbearingillustrated
the oil draggedinto the wedgeshapedgap causing
a pressue build-up (similar to tha in
hydroplaning), which supported the shaft withou
metalto-metal contact and little friction.

Modification of reaper travelling wheelfor wet-

._l e -“

land COF?dI'[IOﬂ i X i Fig. 6. AutoCAD drawingof reaper Flg 7. Actud view of reaper
Harvestirg of cered grains by machine is an travelling wheel. travelling wheel for wet
importantpart of mechanizedagriculture.lt is the land condition.

first and major postharves operatim for  Determination of tilling efficiency of power
separation processig and storag of grains. This experimemn was conductel at BRRI farm
Delayed harvesting due to shortage of labour anGazipur in Boro 2015 season. The tillage depths
bad weathe conditiors often causs yield loss, were 45 inch and 67 inch where BRRI hybrid
which can be minimized by use of reaper/harvestetthan2 was cultivated in Boro 2015 season. Other
Paddy is grown all round the year whereas wheat isxperimens were conducteél at Harinakundu
grown only in the winter seasa (Rab) in  upazila under Jhenidah district in Boro 2014 and
Bangladesh. These crops are harvested traditionalyman 2014 seasons There were three tillage

by using sickle which is very tedious and time depths such as-8, 56 and 67 inches in Jhenidah
consuming. Due to fragmented land, g®ibpelled district. BRRI dhan28 was cultivated in Boro 2014
reape is more suitabe for harvestig rice and seasonand BRRI dhan56was cultivatedin Aman
whea in our land condition A low cog self 2014 season.The tillage depthswere maintained
propellel reape has been developed by WMM by a powe tiller. The padd/ was irrigated and
Division of BRRI usinglocally available material ~ weedingas well as other intercultural operations
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were done as and when necessaryPadd was werefoundunderthehighertillage depthsup to 6-
harvestedat full maturity. The weights of paddy 7 inches ad the lowest yields were obtained in the
were recorded plewise. tillage depth up to % inches (Table 1). The deep
The effects of tillage depths on grain yield oftillage (6-7 inches)might have favouredthe roots
BRRI hybrid dhan2 in Boro 2015, BRRI dhan28 into proliferate down into the deeperlayers of the
Boro 2014 and BRRI dhan® in Aman 2014 soil profile to extract more nutrients and moisture
seasons were varied from different tillage depthghat has ld to higher growth and yield of both the
The highe¢ grain yield of BRRI hybrid dhan2 seasons. Higher tillage depth favourably influenced
(breeder seed) in Boro 2015 season was found 1.@80e soilwaterplant ecosystem, thereby improved
t/ha in the tillage depth up to-B inch and the crop yields.
lowed yield was found 1.35 t/ha in the tillage
depth up to 46 inches (Table 1). Table 1 shows therable 1. Yield of paddy with different tillage depths.

highest grain yield of BRRI dhan28 was found 7.5Geason Paddy Tilling depth  Paddy yield

t/ha in the tillage depth up to-®inches and the (inch) (t/ha)

lowest yield was obtained 6.88 t/ha in the tillageBoro 2014 BRRI dhan28 45 6.88

depthup to 4-5 inchesin Boro 2014 seasonTable 2‘? ?-gg

1 alwo §homs the higheg grain yield of BRRI 014 BRRI dhansé 45 4.0

dhan56in Aman 2014 seasorwhich was5.40t/ha 5.6 4.84

in the tillage depth up to-8 inches and the lowest 67 5.40

yield wasfound 4.40t/hain thetillage depthupto ~ Boro 2015 BRRIhybrid dhan2 4.5 1.35
(breeder seed) 6-7 1.60

4-5 inches. The highestyields of all the seasons
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SUMMARY locatiors of Barisd and Rangpu regiors under
IAPP to indentify the mod suitabk varieties for
In the reporting period, 32 advanced breeding linethos specific areas For Barisd region BRRI
for differentseasonsvereevaluatedoy conducting dhan4 for T. Aus and BRRI dhan4 and BRRI
10 advanced line adaptive research trials (ALARTHhan4 for T. Aman were found mog suitable In
in different agro ecological regions under varietaBoro season BRRI dhan4 and BRRI dhan58
improvemen programme Considerig some were found mog suitabk for Barisd region For
important characteristics like grain yield, shorter Rangpu region it was Swarna BRRI dhan® and
growth duration grain size goad grain qualityy, BRRI dhan¥ for T. Aman and BRRI dhan% for
stres tolerance micronutriert enriched non  Boro season In the reportig period ARD
shatterig habit phenotypt acceptabiliy and conductel 28 farmer® training at different
farmersd opinion, ni ne loeatdowsaim whacd 930 itrainees (farnoers amdli f f e
seasons were reconended for proposed variety SAAOs of DAE) participated The division also
trial (PVT). Among them, one was selected for B.conductd 75 field days at different locatiors of
Aus, six for T. Aman andtwo for Boro seasonln  the country About 12,35 persors participatel in
B. Aman (DWR) 2014, none of the advanced lineshos occasionsA totd of 5.5 tons quality seeds
was found to be more suitable than the local checf popula ard recent releasd rice varieties were
varieties In B. Aus 2014 BR6843-3B-12 was producel at BRRI farms Gazipu unde ARD for
found suitabe for PVT. In T. Aman 2014, conductirg adaptie trialsin different locatiors of
BR79411161-2-1 and BR794141-2-2-2-4 for  thecountry in Aus, Aman and Boro seasons.
tida submergence IR77092B-2R-B-10 and
BR9377%9-21-3B for salttolerance BR76387-2-5-
2 for rainfed lowland rice ecosystemandBR7697  TECHNOLOGY VALIDATION
15-4-4-2-2 for premium quality rice were found
suitablefor PVT.DuringBoro2015,BR778110-2-  Advanced line adaptive research trial (ALART)
3-2 aspremium quality rice and NERICA Mutant B. Aus 2014. Four advancedines: BR68553B-
as short duration variety were selected for PVT. 12, BR68553B-13, BR68483B-12 and BR6976
During Aus 2014 Aman 2014 and Boro 2015, 2B-11-1 along with BRRI dhan43 as check were
seal production and disseminatio programme t est ed at f ar mations lfabfeil)e | d
(SPDP¥ were conducte by using different BRRI  In terms of yield performance all the tested
varietiess and othe technologis at different advanced lines except BR6928-11-1 performed
locatiors of Bangladel unde GOB and different  better than the check variety BRRI dhan43. Among
projecs like Integratel Agriculturd Productivity the lines BR68483B-12 was found to be less
Proje¢  (IAPP), Mujibnaga Integrated infectedby diseaseln additionthis line hadabou
Agricultural Developmen Proje¢ (MIADP), 1 t/ha yield advantage over the check variety BRRI
Enhancig Quality Seal Supply Proje¢ (EQSS) dhan43 Considerimy the yield advantagge grain
etc A totd of 166 demonstratiosawere conducted size, growth duration and phenotypic acceptance,
in 90 upazilas of 42 districts from which about BR68483B-12 was recommended for PVT.
351 tons of padd/ grains were producel and 54 T. Aman 2014 (Tidal submergence) Four
tons were retainel as seed by the farmeis for next  advancedlines BR794%1-1-2-1, BR794141-2-2-
yea cultivation. About 44 thousam farmers 2-4, BR794%30-1-1-1 and BR794%116-1-2-1
sharel knowledge and awarenes abou BRRI  along with BRRI dhan44, Sadamota and Dudkalam
varieties throuch demonstratioa following field as checls were testel at farmer® field in eight
days field visit and othe interactions Among locations (Table 2). Average seedling height of all
them abou 14 thousanl farmeis were motivated the tested advanced lines ranged7@4cm, wheh
to adop BRRI varieties. was longer than the check variety BRRI dhan44
In Aus 2014 Aman 2014 and Boro 2015, (54 cm). Considering seedling height, grain yield,
adaptiwe trials were conductel in different grainsizeandgrowth duration,BR7941116-1-2-1

192 BRRIAnnual Report 20145



Table 1. Grain yield (t/ha), growth duration, 1000-grain weight (TGW) and plant height of someadvancedlines under ALA RT
grown in different locations of Bangladesh during BAus 2014.

Genotype Location Growth TGW Plant
uration (9) ht

Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 Mean Mean Mean Mean

BR68553B-12 284 290 332 429 331 274 408 218 321 109 28.2 109
BR68553B-13 3.05 332 346 431 347 290 456 210 3.40 108 28.5 108
BR68483B-12 337 360 334 488 394 296 481 226 3.64 104 24.3 112
BR69762B-11-1 223 265 268 38 225 245 334 158 262 106 23.2 91
BRRI dhan43 (ck) 2.68 257 278 322 311 234 310 164 268 105 23.0 108
LSD (5%) 0.5: 0.19 0.7 0.2 0.9

L1-Gazipu (BRRI), L2-Gazipu (Kapasia) L3-Noakhal (Sadar) L4-Fen (Sonagazi) L5-Sylhet (Golapganj) L6-Faridpur
(Modhukhali), L~Magura (Sadar), L&ushtia (Doulatpur).

Table 2. Grain yield (t/ha), growth duration, TGW and seedlirg height of some advancel lines under ALART (Tidal
submergence) gown in different locations of Bangladesh duringl. Aman 2014.

Genotype Location Growth  TGW  Plant
duration (9) ht

Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 Mean Mean Mean Mean
BR7941-1-1-2-1 336 365 340 333 330 392 1.79 3.63 3.30 148 25.41 64
BR794141-2-2-2-4 391 420 4.00 4.07 4.10 4.07 1.57 4.13 3.76 151 23.56 72
BR794130-1-1-1 3.40 390 383 353 390 447 1.90 3.75 3.59 147 26.10 74
BR7941116-1-2-1 430 524 473 477 400 4.85 2.33 4.50 4.34 145 26.42 70
BRRI dhan44 ck 398 440 463 370 360 383 166 3.80 3.70 147 26.52 54
Sadamota ck 342 441 357 396 350 363 143 2.71 3.33 164 28.05 70
Dudkalam 319 351 393 357 370 387 201 3.25 3.38 139 26.93 73

LSD (5%) 0.63 0.22 0.69 0.24

L1-Borguna (Betagi), L2-Jhalokathi(Sadar),L3-Jhalokathi(Nolchiti), L4-Patuakhali(Sadar),L5-Patuakhali(Dumki), L6-Barisal
(Sadar), L7Barisal (Bakeganj), L&Pirojpur (Sadar).

and BR794141-2-2-2-4 were recommende for farmer® opinion, BR76387-2-5-2 was
PVT. recommended foPVT.

T. Aman 2014 (Salinity). Six sak tolerant T. Aman 2014 (PQR). Four premiumquality
advancedines: IR730558-1-1-3-1, IR834843-B-  advancedines BR769%154-4-2-1, BR769715-4-
7-1-1-1, IR78761B-SATBI-68-6, IR834404-B-  4-2-2, BR769716-2-2-1-1 and BR736%2-3-2-1-1
11-2-1-1-AJYI-B, IR77092B-2R-B-10 and along with BRRI dhan37 as check were tested at
BR9377%9-21-3B along with BRRI dhan4d and farmer® field in 10 locatiors (Table 5). On
BRRI dhanb54 as ¢ h e ¢ laweragewall the testeemres gade higleet yield,f a r
field in sevensalineproneareas(Table 3). Based ranging 4.24 to 4.63 t/ha, than the check variety
on grain yield, grain size growth duration salt BRRI dhan37 (3.59 t/ha). Based on grain yield,
toleranceandf a r mapiniesnpIR77092B-2R-B-  grain size grain quality, growth duration,

10 and BR9377%9-21-3B were recommendedor  phenotypt acceptane and farmer® opinion,
PVT. BR769715-4-4-2-2 wasrecommended for PVT.

T. Aman 2014 (RLR). Three advanced lines B. Aman 2014 (DWR). Two advancedines:
BR746812-1-1-1-1, BR747216-2-1-2-1 and BR2242B-2-5 and BR5915B-7 along with
BR76387-2-5-2 along with BRRI dhan2 and Gabum (ck) and existing locd chedk of the
BRRI dhan49 as checkrsespveatei vea esnteal warte fagtn
field in 10 locatiors (Table 4). Considerig the locatiors (Table 6). But the trials at Habigan;
yield, growth duration similar with BRRI dhan49 (Baniachony was abandond due to some
and less infection of false smu diseag and unavoidablesituation.Yield performanceof all the
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Table 3. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALA RT (Salinity) grown in
different locations of Bangladesh duringl. Aman 2014.

Genotype Location Growth TGW  Plant
duration (9) ht

Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 Mean Mean Mean Mean

IR730558-1-1-3-1 4.03 3.60 3.75 2.9t 353 423 449 3.80 125 235 106
IR834843-B-7-1-1-1 415 2.76 3.10 2091 3.80 425 441 3.63 124 23.3 105
IR78761B-SATBI-68-6 438 3.56 3.00 3.6C 3.67 446 4.64 3.90 123 23.8 108
IR834404-B-11-2-1-1-AJYI-B 3.90 2.79 292 3.3¢ 3.28 375 445 3.49 124 23.6 103
IR77092B-2R-B-10 467 386 420 3.6z 451 455 5.03 4.35 140 234 112
BR9377%9-21-3B 3.80 1.71 4.07 4.4¢ 5.02 457 511 411 149 24.3 125
BRRI dhan41 (ck) 385 234 4.10 4.34 4.67 454 5.06 4.13 147 23.7 122
BRRI dhan54 (ck) 4.25 1.35 4.30 3.5€ 436 441 4.78 3.86 137 23.8 119
LSD (5%) 0.46 0.17 0.4 0.2 1.1

L1-Satkhia (Debhata) L2-Satkhia (Shymnagar) L3-Satkhia (Kaliganj), L4-Khulna (Batiaghata) L5-Khulna (Dumuria),
L6-Bagerhat (Morajanj), L7-Patuakhali (Kalapara).

Table 4. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALART (RLR) grown in
different locations of Bangladesh duringl. Aman 2014.

Genotype Location Growth TGW Plant
uration (@) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 Mean Mean Mean Mean

BR746812-1-1-1-1 570 548 460 340 538 394 430 3.74 411 512 458 130 20.80 109
BR747216-2-1-2-1 561 559 473 400 538 3.66 4.07 411 405 525 464 130 20.66 110
BR76387-2-5-2 571 5.67 535 3.67 523 359 557 416 542 539 498 136 21.72 110
BRRI dhan32 ck 5.00 445 5.00 460 578 424 534 423 480 531 4388 132 21.03 121
BRRI dhan49 ck 553 5.06 596 500 547 400 554 441 490 534 511 136 19.80 102
LSD (5%) 0.44 0.13 0.41 0.22 0.68

L1-Jessoe (Jhikagacha) L2-Barisd (Sadar) L3-Chittagory (Hathazari) L4-Comilla (Muradnagar,) L5-Kishoregaip (Pakundia),
L6-Satkhira (Sadar), L-Bylhet (Sadar), L&Rajshahi (Godagari), l-&azipur (BRRI), L16Kushtia (Sadar).

Table 5. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALART (PQR) grown in
different locations of Bangladesh inT. Aman 2014.

Genotype Location Growth TGW  Plant
uration (@) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 Mean Mean Mean Mean

BR769715-4-4-2-1 454 500 510 480 3.80 520 3.74 5.00 350 3.70 4.44 131 222 122
BR7697%15-4-4-2-2 433 540 527 460 450 510 4.67 490 3.60 390 4.63 131 215 121
BR769716-2-2-1-1 3.77 490 523 496 411 531 400 470 3.30 4.00 4.43 134 22.7 120
BR736952-3-2-1-1 403 5.00 500 450 4.00 482 4.00 430 3.10 369 4.24 131 23.8 122
BRRI dhan37 ck 400 460 3.74 290 3.31 3.68 4.48 350 3.00 266 3.59 148 16.7 130
LSD (5%) 047 0.15 0.43 0.23 4.55

L1-Chittagory (Hathazari) L2-Kushtia (Sadar) L3-Jessoe (Jhikorgacha) L4-Satkhia (Sadar) L5-Rajshal
(Godagari) L6-Kishoreganj (Pakundia), L-3ylhet (Sadar), L8arisal (Sadar), LSadpur (BRRI), L10-Comilla (Muradnagar).

DW genotyps was very poor. In all locations vyield. Farmersdid not prefer the advancedlines
except Tangail and Comilla, local check varietydue to lower yield and longe duration On the
gave higher yield than the tested lines and cheoithe hand they preferrel their respectie local
variety Gabura. At Tangail and Comilla, all thevarieties So nore of the advanced lines was
entriesincluding checksgave statistically similar ~ recommended for PVT.
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Table 6. Grain yield (t/ha), growth duration and TGW of some advanced lines under ALART (DWR) grown in different
locations of Bangladesh during BAman 2014.

Genotype Location Growth TGW
( uration (9)
Grain yield (t/ha) (day)
L1 L2 L3 L4 L5 Mean Mean Mean
BR2242B-2-5 1.91 2.02 1.98 1.98 1.99 1.98 179 24.43
BR5915B-7 2.03 1.92 1.80 1.89 1.91 1.90 176 24.73
Gabura (ck) 1.10 1.99 1.70 1.83 1.99 1.92 174 25.08
Local (ck) 2.28 2.14 2.15 2.03 1.98 211 170 24.82
Sarsaria Dhaldigi Horinchamra  Hijoldiga Khama
LSD (5%) 0.20 0.09 0.22 0.25

L1-Sirajganj Tarash), L2 Pabna (Bera), L3Manikganj (Shibaloy), LAComilla (Homna), L5Tangail (Basail).

Boro 2015 (PQR). Three premium qualty as checks were evaluated
advancedlines: BR778110-2-3-2, BR736910-5-  locations(Table9). Grain yield rangingfrom 5.06
2-3 and BR736952-3-2-1-1 along with BRRI  to 7.10 t/ha in different locations, NERICA Mutant
dhan50 and BRRI dhan63 as checks were tested gave highe avera@ yield (6.08 t/ha than the
farmersoé6 field in 12 | chekvarietes BRR( dhand8l(%87 7hp).and BRRI n g
lines BR778110-2-3-2 gawe the highes mean dhan% (5.61 t/ha) Average growth duration of
yield (5.84 t/ha) rangel 5.32-6.66 t/ha. NERICA Mutant was 148 days, which was four
Considerirg grain yield (5.84 t/ha), growth and six days longer than BRRI dhan28 (144 days)
duratim (155 days) grain size phenotypic and BRRI dhan4é (142 day9 respectively.
acceptance and f a+le3r2s Goneigeiing sevenal aspBdRs/RIEA Mutant was
was recommended for PVT. recommended for PVT.

Boro 2015 (MER). Two micronutrient Boro 2015 (Cold tolerant). Three cold
enriched advanced lines: BR783%1-1-3-4 and tolerart rice genotypes IR7749631-2-1-3-1,
BR783016-1-5-9-9 along with BRRI dhan28 and BR781219-1-6-1-P4 and BR78131-1-3-1 along
BRRI dhanbe6i4 as ¢ h e c kwih BRRledhan28 ahdeBRRledlan36 aa$ checksa r r
field in 12 locatiors (Table 8). Considerig al wer e eval uated at far mer s
required characteristics, none of the advanced linegeas (Table 10). Farmers did not show so much
was found suitable for PVT. interes abou the advancd lines compare to

Boro 2015 (Short duration). NERICA BRRI dhan28, although some yield advantage was
Mutantalongwith BRRI dhan28andBRRI dhan45 found in advancedines. Consideringgrain yield,

Table 7. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALART (PQR) grown in
different locations of Bangladesh during Boo 2015.

Genotype Location Growth TGW Plant
duration (@) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 Mean Mean Mean Mean

BR778110232 556 6.30 551 6.13 562 553 532 6.66 536 6.47 577 547 584 155 17.0 104
BR736910523 521 6.20 4.63 562 516 502 474 6.26 541 6.05 572 542 545 160 23.6 106
BR73695232-1-1 523 651 537 590 525 516 500 6.64 4.87 576 6.07 553 561 157 247 101
BRRI dhan50 (ck) 5.68 6.40 6.12 571 590 5.65 538 651 510 596 562 553 580 156 195 85
BRRI dhan63 (ck) 5.24 6.46 565 5.64 577 4.80 522 6.60 511 6.13 546 539 562 153 212 87
LSDy g5 0.46 013 03 022 11

L1-Barisal (Sadr), L2-Chittagong (Hathazari), L-8omilla (Muradnagar), L4azipur (BRRI), L5Habiganj (Sadar), L4hulna
(Dumuria) L7-Kishoregan (Pakundia) L8-Kushtia (Sadar) L9-Pabra (Sadar) L10-Rangpu (Sadar) L11-Satkhia (Sadar),
L12-Nilphamari (Syegur).
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Table 8. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALART (MER) grown in
different locations of Bangladesh during Boo 2015.

Genotype Location Growth TGW Plant
duration (@) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 Mean Mean Mean Mean

BR783311-1-1-3-4 6.24 659 594 539 584 575 525 625 529 572 6.10 631 589 152 30.1 85
BR783016-1-5-9-9 580 6.44 635 6.06 558 574 595 680 594 653 565 6.68 612 153 27.1 99
BRRIdhan28 (ck) 6.30 6.41 584 522 560 6.09 594 620 580 6.7 589 597 600 143 229 96
BRRIdhan64 (ck) 5.65 552 529 545 620 542 555 6.32 589 620 552 6.12 576 152 255 102
LSDy 06 0.69 020 079 031 095

L1-Barisd (Sadar) L2-Chittagorg (Hathazari) L3-Comilla (Muradnagar) L4-Gazipu (BRRI), L5-Khulna (Durmuria) L6-
Kishoregapn (Pakundia) L7-Kushta (Sadar) L8-Pabra (Sadar) L9-Rangpu (Sadar) L10-Satkhi (Sadar) L11-Nilphamari
(Syedpur), L12Habiganj (Sadar).

Table 9. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALA RT (Short duration)
grown in different locations of Bangladesh during Broo 2015.

Genotype Location Growth TGW Plant
duration (g) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 Mean Mean Mean Mean

NERICAMutant  6.95 6.26 6.23 550 6.20 576 6.45 522 7.10 581 6.37 506 6.08 148 247 100
BRRI dhan28 (ck) 591 5.76 5.84 611 596 582 580 515 6.56 6.04 6.16 528 587 144 230 95
BRRI dhan45 (ck) 5.76 5.93 558 592 566 555 562 501 6.10 555 593 469 561 142 282 94
LSDy o5 0.57 017 05 018 1

L1-Barisal (Sadar), LZhittagong (Hathazari), L&omilla (Muradnagar), L45azipur (BRRI), L5Habiganj (Sadar), L&hulna
(Dumuria), L7-Kishoregan (Pakundia) L8-Kushtia (Sadar) L9-Pabra (Sadar) L10-Rangpu (Sadar) L11-Satkhia (Sadar),
L12-Nilphamari (Syedpur).

Table 10. Grain yield (t/ha), growth duration, TGW and plant height of someadvancedlines under ALA RT (Cold Tolerant)
grown in different locations of Bangladesh during Boo 2015.

Genotype Location Growth  TGW Plant
uration (9) ht
Grain yield (t/ha) (day) (cm)

L1 L2 L3 L4 L5 L6 L7 L8 L9 Mean Mean Mean Mean

IR7749631-2-1-3-1 6.90 6.71 565 5.76 6.79 544 663 575 593 6.17 158 25.13 84
BR781219-1-6-1-P4 6.52 6.80 6.37 6.15 7.05 580 593 6.72 6.59 6.44 160 27.60 95
BR78131-1-3-1 6.85 6.52 575 635 751 590 6.75 575 696 6.48 156 25.13 96
BRRIdhan28 (ck) 6.45 535 580 6.02 6.70 581 6.15 585 6.20 6.04 144 21.59 93
BRRIdhan36 (ck) 525 512 482 475 525 6.20 575 555 566 537 145 23.21 88
LSD (5%) 61 0.14 1.13 0.30 1.86

L1-Dinajpur (Sadar) L2-Gazipu (BRRI), L3-Chuadang (Alamdanga) L4-Naogam (Sadar) L5-Pabra (Sadar) L6-Panchagor
(Sadar), L¥Rangpur (Sadar), L-8liiphamari (Syedpur), Loulovibazar (Sinongol).

growth duration grain type, diseag reaction, application like using USG applicator, prilled urea
phenotypic acceptance applidatorfaadrhamd breadcasting.nJrea applicatiom n e
was found suitable for PVT. using prilled urea applicator and hand broadcasting

of urea gawe significanty abou 0.8 t/ha higher
On-farm evaluation of different urea applicator yield than USG applicator (Table 11). Plant growth
machines on growth and yield of Boro rice was found uneven using USG applicator where as
The experimen was conducte at five f ar me mlsi@ uniform plant growth was found using
fields. There were three treatmens of urea prilled ureaapplicator.The overall performanceof
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Table 11. Effect of different methods of urea application on grain yield and yield componens of BRRI dhan58 in Boro
season.

Treatment Grain yield Panicle m? Grain panicle* Growth duration Plant ht
(tha?) (no.) (no.) (day) (cm)
USG applicator 6.00 308 105 153 86
Prilled urea applicator 6.78 365 111 155 98
Hand broadcasting 6.88 366 112 155 100
LSD, o5 0.30 11 9 4 4

prilled urea applicator was found as the best iKishoreganj) Twelve varieties were used
respect to plant growth, grain yield and urea savingepending on local situation. Total production of
(abou 30% comparel to hand broadcasting). those varieties was about 138 tons, from which 23
However, it needs costenefit economic analysis. tons quality seeds were retained by the farmers for
nex yea use About 17,42 farmers gained
knowledgeabout those varieties and the beneficial

TECHNOLOGY DISSEMINATION effect of USG and more than 5,597 farmers were
motivated to cultivate those varieties and USG.
Seed production and dissemination programme SPDP with USG, Boro 2015 SPDR with

For rapid disseminationof newly releasedBRRI USG were conducted in 42 upazilas of 25 districts
varieties amoryg the farmers Adaptive Research (Gopalganj, Rajbari, Khulna, Stmir, Netrokona,
Division (ARD) conduct seal productim and  Kishoreganj Brahman Baria, Rangamati Co x 0 s
disseminatiorprogramme(SPDP)in everyseason Bazar, ~ Patuakhali Jhalokathj Barguna,
of theyear.This is an effective programmefor the  Nilphamarj Lalmolnirhat Kurigram, Kushtia,
adoption of BRRI varieties through quality seed  Meherpur Chuadanga Jhinaidah Narshingdi,
production at far mer s 6 Thngail Kishoreganj Gazipu and Comilla). 10
SPDP, T. Aus 2014. SPDPswere conducted varieties (BR16 BRRI dhan47 BRRI dhan50,
in 57 upazilss of 23 districts (Rajbari Khulna, BRRI dhan55, BRRI dhan58, BRRI dhan59, BRRI
Bagerhat Jessorge Chapainawbganj Dinajpur, dhan6]1 BRRI dhan63 BRRI hybrid dhar?2 and
Gazipur, Comilla, Sylhet, Rangamati, ChittagongBRRI hybrid dhan3) were used depending on local
C o xs6Bazar Barisal Jhalokathi Patuakhali, situation. Total productionof thosevarietieswas
Borgung Kurigram, Nilphamari Lalmonirhat, 81 tons and farmers retained 18 tons seedisase
Kushtia Meherpur Chuadang and Jhinaidah). varieties for nex yea use A tota of 16,426
BRRI dhan48 and BRRI dhan55 were used. Totdlarmers gained awareness and knowledge through
productionof two varieties was about 102 tons andfield visits, discussionand knowledgesharingand
farmers retaine@ 125 tons seed from those 5,7% farmes were motivatel to adopg those
varieties for nex yea cultivation. About 9,684 varieties and USG.
farmers gainal awarenes abou the varieties
throuch field visits, discussio and knowledge Adaptive trials under IAPP
sharing. About 2,751 farmers were motivated tcAdaptive trial helpal farmers to choo® the

cultivate these varieties in next year. appropriaé variety for their loca situation In
SPDP with USG, T. Aman 2014SPDPs with adaptive trial a combination of some varieties were

USG were conducted in 67 upazilas of 29 districts ul t i vat ed t ogether in t

(Rajbari Khulna, Bagerhat  Jessore, two local standard checks.

Chapainawbganj Dinajpur, Gazipur Comilla, T. Aus 2014 Fou adaptie trials were

Sylhet Rangamati Chittagong C o s @azar, conducted in four districts of Barisd region
Barisal Patuakhali Jhalokathj Barguna, (Barisal Jhalokathi Patuakhal and Borguna).
Nilphamari Lalmolnirhat Kurigram, Kushtia, BR24, BRRI dhan27, BRRI dhan48, BRRI dhan55
Meherpur Chuadanga Jhinaidah Narshingdi, and local check (Mala, Surayamoni and Gota IRRI)
Sherpur Tangail Netrakona Mymensngh and  wereused.Consideringoverall performanceBRRI
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dhan48wvasfoundto bethemostsuitablevarietyin -~ BRRI dhan55, BRRI dhan58, BRRI dhan59 and
T. Aus in Barisal region. farmers seed of BRRI dhan28 as local check were

T. Aman 2014 Seven adaptie trials were used in Rangpur region. Consithgr grain yield,
conducted in seven districts (Barisal, Jhalokathigrowth duration and farmer® opinion, BRRI
Patuakhali, Borguna, Nilphamari, Lalmonirhat anddhan58 and BRRI dhan47 were found suitable for
Kurigram). BRRI dhan4l BRRI dhan4}, BRRI Barisal region and BRRI dhan58 and BRRI dhan50
dhan49, BRRI dhan52 and local check (Jafor IRRIwere for Rangpur region.
Sadamota, Dudkalam) were used in Barisal region
while BRRI dhan49, BRRI dhan56, BRRI dhan57,Farmers training and promotional activities
BRRI dhan62andlocal check(Swarna,Binadhan F ar mdrairsng. A totalof 28f a r mminisgd
7) were usel in Rangpu region Considering were conductedat different locationsin which a
overall perfornance, modern varieties were foundtotal of 930 trainees(844 farmersand 86 SAAOs
suitabke to cultivate in Barisd region while  of DAE) participated.
Swarna was found as the most popular varietyand Fi el d day/ F a&Sevendyfive field r a | |
thereafte BRRI dhan® and BRRI dhan62. days were conducted at different locations under
Farmers especially in the Rangpur region preferredifferent projects (IAPPMIADP, EQSS) and GOB
Swarra for its highe grain yield, low inputs during reporting period. A total of 12,350 persons
requirements, mild drought tolerance and minimunpatrticipated in those occasions. These programmes
take care. Some farmers preferred BRRI dhan57 also generated much enthusiasm about modern rice
and BRRI dhan62 due its shorter growth duratiorproduction technologies and BRRI varieties, which
and fine grain. helped rapid dissemination of tewlogies.

Boro 2015 Sixteen adaptive trials were
conducted in eight districts. BRRI dhan47, BRR Seed production at BRRI farm
dhan55 BRRI dhan58 BRRI dhan59 BRRI A total of 5.5 tons quality seeds of different BRRI
dhan@ and Bhajan (locd checkh were usel in  varieties were produced which were usel for
Barisalregionwhile BRRI dhan29,BRRI dhan50, follow up adaptive research trials.
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SUMMARY

The Training Division has conducte 74 training
programms in the reportirg periad with course
duration from 3-day to one week A totad of 1,381
participans from different governmen and non

governmenh organizatiols were trained through
thee courses Nedal base course curriculum was
developd for thes courses The highes number
of participans were from the Departmen of

Agriculturd Extension (DAE). The overall
improvemenn of knowledg for extension
personnk in 1-week rice production training
(RPT) varied widely and range from 235 to

304% The improvemen resuls show the
importane of rice productio training (RPT) for

extensio personnel Effectivenes of imparted
trainings was determiné on the bask of feedback
remarls on different aspectsMost of the trainees
expresse positive views abou the cours content
and methal of training However, participans of

all the courses specialy the 1-week course,
suggeste for increasiy duration of the course
from 1-week to at leag 2-3 weeks Most of the
BRRI's speakerg performane was very goal to

excellent.

TRAINING NEED ASSESSMENT

A neal assessménsessio was conductd at the
beginnirg of ead batd of training to know the
expectatio of the trainees A totd of 1,881
responsg on differert issues were receival from
the trainees of which 583 from regula batches,
875 from Enhancemenof Quality Sea Supply
Projed¢ (EQSSP) 305 from Mujibnaga Integrated
Agriculturd Developmen Proje¢ (MIADP) and
38 from Integratel Agriculturd Productivity
Proje¢ (IAPP) (Table 1). Among the responses
1,798 was receivel from SAAOs and 83 from
extensio agens of NGO. Thouch the participants
were different categoris and from different
regiors and environmens of the country their
expectatios were very much similar. Specially
the SAAOs showal high expectatio abou insect
and diseas managemen followed by variety
relatel issues On the otha hand NGO
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participans showel the highed interes about
seal productio followed by variety and fertilizer
related issues.

CAPACITY BUILDING AND TECHNOLOGY
TRANSFER

One-week rice production training

The main objectives of the course was to train
the field levd extensim workers of DAE and
the projed staf (SA and scientists) The course
curriculun was designe basel on the priority
of field problens relatel to rice production and
rice basel technologies A total of 804
personnewere trained (170 SAAO from regular
batches 461 SAAO from EQSSR 40 scientists,
SAAO,SA and CF from IAPP and 123 SAAO
and NGO personné from MIADP Project
(Table 2).

Knowledge improvemen was assesst based
on the marks obtainal in benchmak and final
evaluation of individua participants Average
improvemet of the participans from regular,
EQSSPR IAPP and MIAD P was 235 310 295
and 304% respectivey (Table 3). Table 4
presens the performane stats of 1-week rice
production  for different categoris of
participants.

Quality rice seal production and storage

A total of 32 training programme on seed
production processig and storage were
conductel in 2014-15. The participans of these
course were Upazila Agriculture Officer (UAO)
and Agriculture Extensim Officer (AEO) of
DAE, Assistan Directar (AD) and Senior
Assistan Directar (SAD) of BADC, field level
officers of BRAC, SAAO of DAE, Scientific
Assistann (SA) of IAPP, BRRI and Community
Facilitata (CF) of IAPP, DAE. For thes courses
funds of EQSS? and IAPP were used Table 5
presens the details of the training course.

Trainin g informatio n of BRRI

During the reporting period 72 training
programme hawe been conductel by the
Training Division of BRRI (Table 6).



Table 1. Expectations by the trainees on diffent subjects in need during 20145.

Subject/issue Expectation (%)
SAAO NGO Rank
Regular EQSSP  Mujibnagar IAPP All Rank

Disease 19 18 20 21 20 1 6 5
Insect 18 15 17 15 16 2 4 6
Variety 13 11 10 13 12 3 18 2
Rice growth 6 4 7 5 6 6 3 7
Fertilizer 7 10 6 4 7 5 10 3
Hybrid 8 7 6 5 7 5 5 5
Soil 3 6 5 6 5 7 3 7
Crop management 5 4 6 5 5 7 5 5
IWM 4 2 8 6 5 7 8 4
Seed 10 11 4 12 9 4 30 1
Weed 3 3 4 3 3 8 2 8
Others 4 9 7 8 7 5 13

Total 100 100 100 100 100 100

Response (no.) 583 875 305 35 1798 83

Table 2. One week rice poduction training conducted by BRRI in 201415.

Project Batch (no.) Particpants (no.) Designation Organization
Total Male Female

Regular (GOB) 9 170 162 8 SAAO DAE

EQSSP 25 471 419 52 SAAO, NGO DAE, PKSF

IAPP 2 40 34 6 Scientists, SAAO, SA DAE, BRRI, IAPP

MIADP 6 123 115 8 SAAO, Dip.Agril. DAE, NGO

Total - 804 730 74

Table 3. Knowledge gain and impovement through 1-week rice production training during 2014-15.

Project Evaluation (average mark %) Improvement (%)
Benchmark Final evaluation

Regular 23.66 76.17 235
EQSSP 17.71 79.50 310
IAPP 24.32 75.76 295
MIADP 19.16 70.83 304
Average 21.21 75.56 286
Table 4. Performance status of -leek rice production training in 2014-15.
Project Category of results/certificates

Distinction Satisfectory Prticipatory
Regular 76 86 8
EQSSP 86 334 51
IAPP 26 10 4
MIADP 42 68 13
Average 58 125 76

Table 5. Particulars of quality rice seed poduction and storage training during 201314.

Project Batch (no.) Participants (no. Designation Organization
Total Male Female
EQSSP 24 418 365 53 UAO, AEO, AD, SAD BADC, DAE, PKSF
and NGO Gf.
IAAP 8 159 154 5 SAAO, CF DAE, IAPP
Total 32 577 519 58

Training 201



Table 6.Total training conducted byTraining Division in 2014-15.

Name Training (no.) Duration Participants (no.) Designation
M F Total
Rice production training (Regular) 9 1-week 162 8 170 SAAO/Cfficers
Integrated rice production (MIADP) 6 1-week 115 8 123 SAAO, NGO Cfficers
Integrated rice production training and data 1 5 days 20 0 20 SAAO/SAICF
collection (IAPP)
Experimental design and data analysis (IAPP) 1 5days 20 14 6 Scientists
Rice production training (EQSSP) 25 l-week 419 52 471 SAAO
Quality rice seed production, processing 8 3-day 154 5 159 SAAQ/CF
and storage (IAPP)
Rice seed production, processing and storage (EQ¢ 24 3-day 365 53 418 UAO, AEO, AD, SAD,
BRAC Officers
Total 74 1,249 132 1,381

EFFECTIVENES OF IMPARTED RICE training materials d. time managemenand e.

PRODUCTION TRAINING quality and relevane of handod and its timely
supply. Average of 5 criteria was used to determine

It is important to determinthe impactof different  the performance of individua speake in each

aspects of imparted rice production training for itdbatch The overal performance of BRRI 6 s

better planning and executiam future. This study s p e a k e r \®r§ goodv €36.82%) to excellent

was conductedat the end of eachbatchto collect (42.39%) in both long and short courses.

the relevant information. After the completion of

data collection information were compiled and

analyzed. This study reveals that one week RPUPDATING BRKB

course is very much helpful for the maes to build

up their capaciy for moden rice production Training division is working to develop and update

activities. information on allBBRRI released technologies in a
digital form through Bangladesh Rice Knowledge
Performance of BRRI speakers Bank (BRKB). One of the objectivesof this work

Ten batches of one week RPT were considered fis to redesign and make the BRKB user friendly
this evaluation. At first, batch wise analysis waswith latest rice information. During the reporting
done on the basis of five criteria for each speakerperiod seven new fact sheetsrawly released rice
The five criteria were as follows: a. style of varieties were prepare and uploadel in BRKB
presentation b. questim handling c. use of  website.
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SUMMARY Engli sh. Our Director Ger

carcs hawe bean given the sham of a regular
The Publications and Public Relations Division ispublication adding latest technology information.
dedicated to documentation and dissemination of Annual Report (English, 1,050 copies). We
information regardig BRRI  developed publishedthreevolumesof BRRI Annual Reports
technologies and merso that good relations with in the reporting year. These were: BRRI Annual
the target people or stakeholders are maintained. Repot for 201112, BRRI Annud Repot for
To achieve this goal in the reporting year the201213 and BRRI Annual Report for 204131, In
division has been engaged in different activitiesotal these 1,416 page publicatons report mainly
that included editorial services for publications andn research findings and related activities of the
other communicatiomaterials, maintaining public Institute illustrated with tables and figures on a
relatiors throuch distribution of books leaflets, yearly basis BRRI Annud Repot also lists
folders seasonlagreetirg cards advertisements working scientists and officials and put forward
etg attendirg different meetings radio and TV~ achievemers of the Institute in a Director
programmes writing and disseminatig press Ge n esrnate dhis publication consist of a
releases articles for the socid and print media, summay of researb works carried out by 19
participating in workshop, seminar, fairs, trainingresearch divisions and nine regional stations of the
programmes home and abroad. institute in a financial year. The document contains
In the reporting year, we producel 26,150 significant portions of the research covering seven
copies of 12 publicatiors with 1,416 pages in  progranme areas sud as crop-soil-water
Banglaand English and distributed21,791 copies management rice farming systems pest
of different publicatons from the existingstockof =~ management sociceconomis and policy,
273 publications issued so far. We got 831 writteriechnoloy transfe and farm mechanization
requisitions for publications in the reporting year.representing the broader conceptual frameworks of
The division supplied BRRI publications to 1, 381BRRI activities.
participans of governmeh and nongovernment Dhan Gobeshana SamachdBilingual, 9,500
organizations of 74 traing programmes held in copies). In the reporting period, we printed three
BRRI. In addition we provided publications to 566 volumes of quartery rice newslettes having 32
visitors from homeand abroadand issueddozens pages in total. In the pag it was publishel in
of pressreleasedn nationalmassmedia.Morethan  Banglh and primarily addresseé to extension
50 news items and popular articles were publishediorkers, educated farmers and other people who
about BRRI in national dailieand periodicals in were espcially interested to BRRI activities. But
addition to radio and television coverage. sinee Januay 2015 BRRI authoriy decided to
publish it both in Bangla and English so that even
our foreign partners can use it to be updated about
PUBLICATION BRRI researchand other activities. Itactsasan
effective chanel for the transfer of appropriate rice
In the reporting year this division produced 26,150@echnology to farmers and extension agents who
copies of 12 publicatiors (Table 1) with 1,416 might confront manifold field problems and require
pages in Bangla and English. That means we hawestructions It is distributel amorg agricultural
had to edit and process on awggdour pages per extension officials up to the upazila level and to
day in addition to other activities. The forms ofmass media ancbncerned organizations.
thee publicatiors include annua reports, Adhunik Dhaner Chash (Bangla 10,000
newsletters book booklets journals diary and copies) It is one of the mog importart BRRI
seasonk greetirg cards A trend chang about publications on BRRI developed technologies and
BRRI publicationscan be mentionedhere. From  modern rice cultivation practices. To the extension
this year we started to print BRRI newsletter as agents, farmers, agricultural scientists, stisles
regula quartery publicatin in Bangl and well as policy makers,its demandis very high.
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Table 1. BRRI publications printed in 201415.

Name Language Target audience Copy (no.)
Annual Report 20112 English Scientists, Administrator Policy makers 350
Annual Report 20123 English Scientists, Administrator Policy makers 350
Annual Report 20134 English Scientists, Administratr Policy makers 350
Dhan Gobeshana Samachar Bangla/English Scientists, Extensionists Farmers, Policy makers 5,000
(Special Issue), Judul 2014

Dhan Gobeshana SamachatanMar 2015 Bangla/English Scientists, Extensionists Farmers, Policy makers 2,500
Dhan Gobeshana Samachakpr-Jun 2015 Bangla/English Scientists, Extensionists Farmers, Policy makers 2,000
Adhunik Chaner ChashMay 2015 Bangla Scientists, Extensionists Farmers, Policy makers 10,000
About BRRI 2014 English Scientists, Extensiasts Policy makers 3,000
Bangladesh Rice Journal, Vol. 17 English Scientists 300
Bangladesh Rice JournalpV 18 English Scientists 300
BRRI Diary 2015 Bangla Scientsts, Extensionists Farmers, Policy makers 500
Seasonal Greetings: Eid Card/ New Year CardBangla/English Scientists, Extensionists Farmers, Policy makers 2,000
Total 26,150
Some peopk descrile it as the bible of rice Seasonb Greetings (Bangh and English,

cultivation in this country. We published the-80 2,000 copies) In recert times BRRI Director

page bodklet in four colourswith glossypapers. Ge n esrsaakodlagreeting haw bea given a

The bodk contairs almog all the essential shag of usefd publication In an experimental

information about BRRI developed rice varietiesapproach we put in it some information as like as

along with their management practices in the fielBRRI developed new rice varieties and detailed

level those are suitable to the 30 agpological contactaddressesf the institute alongwith prints

zones of the country. of art work and colourful photographs. Similarly, it
About BRRI (English, 3000 copies). PPRD is distributedto our target audience/readerwith

publishel About BRRI, a 52-page booklg in  our regular publications on the occasion of two Eid

September 2014. It contains a brief introductiorfestivals and two new yearBangla and Christian.

about BRRI focusing on its past, present and future

plans as well as maja achievements current

programmes and projects Wwitolourful photos and DISTRIBUTION OF PUBLICATIONS

descriptions. Its intended audience is the foreign

partners and the local policy makers as well as thePRD distributed 21,71 copies of different

other stakeholders. publicatiors from the existing stok of 273
Banglade$i Rice Journal (English 600 publications issued so far. Extension or agricultural

copies). In the reporting period, we published twaofficials constitue the maja part of the target

volumes (17 and 18) of the BangladeB Rice audience of BRRI publications They receive

Journa) a scientific publication of BRRI. The BRRI publicatiors mainly throuch the Training

journd is apee reviewal publication basel on  Division. PPRD also directly supplies publications

original research findings dedicated to rice scienceto different groupsof peopleon request.Most of
BRRI Diary (Bangla, 500 copies). We startedthe request come from farmers students,

to publish BRRI Diary in a comparat/e newform  researchers agriculturd institutes GO-NGOs,

in 2015 Earlier it was publishel as a simple schools colleges and universities visitors from

telephone directory. In the reporting year its shapaome and lroad.

and size has been changed and has been given a

complee diary form. Almost all the essential

information to contact BRRI has been added to itPUBLIC RELATIONS

Detailed information regardirg concerned

ministries and partne organizatios including The division maintainel conta¢ with the mass

phone numbers and email IDs of BRRI scientistsnedia and governmeh and semigovernment

and officials is also available in it. organizatios and distributed publicatiors and
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contributed in organizing annual research revievhome and abroal and issuel dozers of press
workshop and cooperated with the management teeleass in nationd mas meda abou BRRI
ded with the visitors PPRD peopk distributed activities. More than 50 news items and popular
21,791 copies of different publications from thearticles were publish&l abou BRRI in national
existing stock of 273 publications issued so far. Welailies and periodicals in additiato regular radio
got 831 written requisitions for publications in theand television coverage. As the voice of BRRI we
reporting year. In addition to that now and then wealso proposed 40 titles of radio programmes for the
hawe had to answe queris abou BRRI  BRRI scientistsand most of them were broadcast
technologies ofnewsmen and other stakeholdersn the krishi bishoiokkerjokramof the Bangladesh
over telephoe and throuch personal Betar.

communication. We have had to write rejoinders  Most receives included extengon workers,
and clarifications to newspapes to dispel researchers educatd farmers studens and
misleading information about BRRI as well as ricevisitors. They also distributed publications to listed
related issues The division suppliel BRRI  organizationsand individuals, including libraries.
publications to 1, 381 participants of governmentn addition, we have processed and distributed 34
and nongovernment organizations of 74 trainingdisplay advertisements about BRRI in tle@arting
programms held in BRRI. In additiom we yea tha haw been publishel in different
providedpublicationsto hundredsof visitors from  newspapers and periodicals.
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SUMMARY

A total of 1016 seed were selecte from the
crosses In F; population five out of 12 was

around 80% over control a
natural field condition.
Basal on the premiun quality rice grain,

hi gher yield, growth dur a

selected and confirmed. A total of 90, 67 and 5BR778%10-2-3-2, NERICA mutart and zinc

progenis were selectel from F, F; and F,
population, respectively.

In total, 15 lines were selected in observational

trial (OT). On the bass of maximum vyield
production and seedlirg height only six entries
namely BR845%5-4-1-1-1, BR84707-1-1-2-HR1,
BR847014-2-2-2-HR2, BR8470317-2-2-3-HRS5,
BR84696-1-3-1-1 and BR8462181-2-1-HR4
were selected for further evaluation from PYTL1.

enrichel BR783311-1-1-3-4 may be considered
for further research programme.
Between the two locations and among the six
varieties BRRI dhan®B peformed the beg and
gave the highest mean grain yield (7.54 t/ha). The
loweg vyield (5.40 t/ha) was observe in BRRI
dhan61.

BRRI RS, Barisd conductel 13 f ar mer s 0
training in different locatiors of Barisd region

On the basis of maximum yield production andduring Boro 2015. In total 390 person98males

seedlingheight, only two entriesnamelyBR8472
21-1-1-1-HR2, BR816443-2-1-HR2 from PYT2;
sevenentriesviz BR794141-2-2-2-4, BR794145
2-2-2-1, BR794145-2-2-2-1, BR78443-2-2-1-1,
BR784747-3-3-2-2-2-2-1, BR78495-2-2-2-2-4,
BR794353-1-2-1 from SYT and four entries such
asBR7941-1191-2-1, BR794130-1-1-1, BR794%
116-1-2-1, BR794141-2-2-4 from AYT were
selected for further evaluation.

In the proposé variety trial, sak tolerart line
IR7861-B-SATB1-28-3-24 producel highe yield
than the chek variety BRRI dhan53 Zn-rich line
BR75282R-19-HR10 producel highe yield than
the chek variety BRRI dhan39 Rainfed lowland
rice line BR76225-1-1-1 gaw highe yield than
both the checls and BR747216-2-1-2-3 gave
highe yield than one che&k BRRI dhan39 PQR
line BR735%11-2-4-1-1 prodwed highe yield
than the chedk variety BRRI dhan37 In Boro
season the highes grain yield was obtainal by
the proposel variey BR767137-2-2-3-7
followed by BR783311-1-1-2-1-2B5. However
growth duratian of both the advancd lines was 2
to 8 days earlie than the ched variety BRRI
dhan64.

and 87 females)were trained to createawareness
for adopting the BRRI rice production technologies
and to accelerate the dissemination rate of BRRI
varieties in those areas.

In total eight field days were conducted where
arourd 1,400 audiene of farmers researchers,
extensio providers NGO personnel,
administrative people, public leaders participated.
Many farmeis of Barisd regian expresse their
contentment to the variety BRRI dhan62 in Aman
and BRRI dhan@! in Boro due to shot growth
duration zinc content and satisfactory grain yield.

The rainwater harvest technique is sufficient to
stabilizz T. Aman rice yield in drough prone
scenarios The mean grain yield increasd by
5.09% unde researb managemencomparé to
f ar mmandgemenbut rangel from 3.87 to
6.36%. Irrigation water could be saved15.23 to
31.06% following the AWD method depending on
the texture of the soi in Barisd region AWD
methal requires abou 22.68%6 less money
compared to farmer 6s
operated_LP in Boro. Propermanagementvith 3-
4 supplementairrigations at early stage could
increased yield upto-18 % compar ed t

pr ac

(0]

Higher mean % DI and DS were observed impractice in Aus. Average water productivity also
irrigated land (33.9% and 3.3 respectively) thaincreasd marginaly from 0.42 to 0.43 by
that of rainfed land (16.2% and 1.7). Maximum  following researchmanagement practice.

70% DI and seven DS on Kumragoir was recorded The highed yield was observel in BRRI

in Aman while maximum 90% DIral nine DS on
BRRI dhan@ was recordel in Barisd region.
Troope 75WP and Nativo performel bette in
reducirg leaf and nedk blag diseag incidence
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hybrid dhar2 (6.61 t hal) followed by BRRI
hybrid dhan3 (6.55 thY. The lowest yield was
found in BR17 (3.89 thy under stability analysis
of BRRI released boro varieties.



Under IAPP programme the highest averagereliminaly yield trial-1 (PYT-1), preliminary yield
yield was found in BRRI dhan#8 (5.19 t/ha) trial-2 (PYT-2), secondary yield trial (SYT) and
followed by BRRI dhan8 (4.32 t/ha in Aus. In  advancd yieldtrial (AYT).

Aman BRRI dhanZ%! producel the highes yield on A totd of 1016 seed were selectel from
avera@ of 5.31 t/ha followed by BRRI dhan4} (5.16  twelve crossing combination of tidal submergence
t/ha) and BRRI dhan3 (4.9 t/ha). In Boro, the tolerantrice. In F, confirmation, five lines namely
highes$ averag vyield was found in BRRI dhan59 BR784054-1-2-5/Dudkalam BR7840654-1-2-
(7.39t/hg) followed by BRRI dhan® (7.33 t/ha). 5/Lalswarna BR784054-1-2-5/Sadamota,

The resuls of on-station adaptive trial of IR75862208-B-B-HR1/Chikor and BR783016-1-
BRRI dhan44Subl lines reveal that the two lines 5-3/Sadamota were selected and confirmed. Ten F
BR915819-9-6-9-17 (3) and BR15819-9-6-9-50 populatiors with approximatey 2500-3000
(4) gave the highest yield compared to the checgrogeniesfor ead crosswere grown in pedigree
however those are not statistically significant. nursery A totad numbe of 90 progenies were

Unde PGBIADP programme the highest selectedfrom F, population.Out of 76 progenies
yield of 5.074 t ha'! was record& from BRRI  from F, generation®nly 67 wereselectedA total
dhan48 in Aus. In Aman, the highest yield (5.97of 76 progeniesfrom F, generationsvere grown
t/ha) wasrecorded in BRRI dhan49. On the otherfrom where51 were selected.Out of 210 entries,

hand BRRI dhan@l (6.86 t/ha was the highest
grain yielder in Boro.

Undea the programne of Harves Plus
Bangladesh an averag yield of 3.92 t/ha was

15 lines were selectedin observationatrial (OT)
for tidal submergene tolerart rice in T. Aman
2014 at BRRI RS, Barisal.

Thirty genotypes in preliminary yield tridl

recorded in BRRI dhan62 in Aman season. Th¢PYT-1) and 30 genotyps in preliminary yield
average yield of BRRI lthn64 was 6.11 t/ha in trial-2 (PYT-2) were evaluated. On the basis

Barisal region in Boro 20145.
Unde the programne of EQSS project,

maximum vyield (7.36 t/ha) of BRRI dhan64 wasBR847G7-1-1-2-HR1,
obtained at Jhalakathi while minimum yield (5.35BR8470317-2-2-3-HR5,
t/ha) was recorded at Doulatkhan upzilla of BholaBR846218-1-2-1-HR4 for PYT-1 and two entries

District. The aveiageyield of BRRI dhan64was
6.64 t/ha in Barisal region in Boro 2015.
A total of 5.9 ton and 18.5 ton breederseed

plant samples from farmer® field hawe been
diagnosd and necessar solutionrs hawe been
advocated In addition sever# rice fields have
bee visited with the reques$ of farmers DAE
personnel and local representatives.

VARIETAL DEVELOPMENT

Tidal submergence tolerant rice in T. Aman
Unde these project 10 experimens were conducted,
which were hybridization F, confirmation selection
of F, population selectia from F; generatia at the
pedigre nursery selectim from F, generatia at the
pedigre nursery observationka trial (OT),

maximunm yield production and seedlirg height,

only six entries namey BR84525-4-1-1-1,
BR847014-2-2-2-HR2,
BR84696-1-3-1-1,

BR847221-1-1-1-HR2, BR816443-2-1-HR2 for
PYT-2 were selected for further evaluation.

of

Eleven genotypes were evaluated in secondary
was produced in T. Aman 2014 and Boro 2054 yield trial (SYT) for tidal submergence tolerant rice
respectively. During the reporting year, around 50n T. Aman 2014. Sadamota, Dudkalam and BRRI

dhan#4t were useal as checks On the bass of
maximunm yield productimn and seedlirg height,
only seven entries nameyy BR794141-2-2-2-4,
BR794145-2-2-2-1, BR794145-2-2-2-1, BR7844
3-2-2-1-1, BR784747-3-3-2-2-2-2-1, BR78495-2-
2-2-2-4, BR794353-1-2-1 were selecte for
further evaluatio.

In advancd vyield trial (AYT) for tidal
submergene tolerant rice, four genotyps were
evaluate along with three checls as they were
usal in SYT. On the bass of maximun yield

production and seedling height, only four entries

namely BR794%1191-2-1, BR794%30-1-1-1,
BR7941-116-1-2-1, BR794141-2-2-4 were
selected for further evaluation.
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REGIONAL YIELD TRIAL (RYT)

Regiond yield trial for T. Aman. Three advanced
lines IR7021310-CPA 4-2-2-2, B 10538 F-KN-12-
2, BR80332-2-1-2 along with two checls BRRI
dhan2 (ck), BRRI dhan® (ck) were testel for
rainfed low land rice. Both of the advancd lines
producel lower yield than the standad chedk BRRI
dhan32 but they were very similar to BRRI
dhan49 Growth duration was also close amorg the
testel materias than BRRI dhan32In anothe RYT
for RLR (shot duration) six advancd lines
WAS122IDSA 14-WAS B-FKR 1 (NERICA-L-8),
WAS 122-INDSA  1-WAS-2-B-1-TGR132
(NERICA-L-16), WAS 161-B-6-B-1 (NERICA-L-
36), WAS 161-B-4-B-1-TGR-51 (NERICA-L-32),
WAS 191-4-10 (NERICA-L-54), NERICA Mutant
along with two checks BRRI dhan® (ck) and BRRI
dhan® (ck) were tested All of the advancd lines
producel lower yield than the standad chedk BRRI
dhan49 Growth duration was lower amorg the
testel materiak than BRRI dhan49 Eight advanced
lines BR82268-5-2-2, BR822611-4-4-3, BR8226
11-4-6-2, BR82941-3-2-2, BR822613-1-2,
BR822617-1-2, BR8227%6-2-1, BR851523-6-3
along with two checls BRRI dhan3 (ck), BRRI
dhand (ck) were testel for premium quality rice.
All of the advancd lines exceppt BR822611-4-6-2,
and BR851523-6-3 produceé highe vyield than
standad chek BRRI dhan3 and BRRI dhan37.
Out of seven advancd lines for micro nutrient
enricheal rice, only three (BR787917-2-4-HR3-P1,
BR767137-2-2-3-7-3, BR814315-2-1) produced
highe yield than the standad chek BRRI dhan32
but excepp BR7840654-3-2-2. The othels were very
similar to BRRI dhan® in respons to yield. Four
advancd lines along with two checls BRRI
dhan39 BRRI dhan® were tegsed for Grean Super
Rice Both of the advancd lines producel similar
yield than the standardcheck BRRI dhan39but
very highe yield than BRRI dhan56.

Regiond yield trial for Boro. Five advanced
lines along with two checls BRRI dhan50 BRRI
dhan® were testel for premium quality rice.
Advancael lines IR7773493-2-3-2 ard BR807952-
2-2-2 gaw 5.18 and 5.83 t/ha yield respectively,
which was highe then standad checks Basel on
the yield performane IR7773493-2-3-2 and
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BR807952-2-2-2 may be recanmende for further
process One advancd line along with two checks
BRRI dhan28 BRRI dhans were testael for short
duration rice. Advancel line NERICA mutart gave
highe vyield, which was highe than standard
checks Basel on the yield performane NERICA
mutart may be recommende for furthe process.
Ten advancd lines along with two checls BRRI
dhan® ard BRRI dhan® as well as BRRI dhan60
were testel for favourabké Boro rice. Advanced
lines BR7783AC12-3, BR7783AC13-5, BR7783
AC14-5 ard BR7783AC6-3-2-2-1 gawe 7.03 6.45,
6.80 ard 6.46 t/ha yield respectively which was

higher than standard checks. Based on the yield

performane BR7783AC12-3, BR7783AC13-5,
BR7783AC14-5 and BR7783AC6-3-2-2-1 may be
recommende for furthe process Nine advanced
lines along with two checls BRRI dhan28 BRRI
dhan® were testal for micronutrient rice. All the
advancd lines producel similar or highe yield than
BRRI dhan3 but gawe lower yield than BRRI29.
Baseal on the yield performane BR783319-2-3-5
BR8261191-1-3, BR7820181-6-3-P4 BR788%L
62-2-3-7-P3 and BR787917-2-4-HR3-P1 may be
recommende for furthe process Five advanced
lines along with two checls BRRI dhan29 BRRI
dhan® were testal for grean supe rice. Baseal on
the yield performane HHZ15-SAL13-Y1, HHZ23
DT16-DT1-DT1, HHZ15DT4-DT1-Y1, HHZ11-
DT7-SAL1-SAL1 and HHZ6-SAL3-Y1-SUB2 may
be recommende for furthe processFou advanced
lines along with one chek BRRI dhan®3 was tested
for shot duration rice. Advancel lines BR8072
AC5-4-2-1-2-1, BR8072AC7-4-1-2-2-1, BR8072
ACB8-1-1-3-1-1 ard BR8072AC11-2-3-2-1-1 gave
highe yield than standad check which may be

recommended for further process. One advanced

lines BR6158RWBC22-1-1 along with two checks
BRRI dhan® ard BRRI dhan® were testel for
high  vyielding rice.  Advancel lines
BR6158RWBC22-1-1 gaw highe yield than the
standad checks.

PROPOSED VARIETY TRIAL (PVT)

Proposed variety trial for T. Aman. Two lines
were evaluatedfor salt tolerantAmanrice 2014 at



Barisal. The proposedvariety IR7861B-SATB1-

28-3-24 produca highe vyield than the check
variety BRRI dhan53at both the locations. One
line was evaluatedfor zinc enriched Aman rice.
The propose variey BR75282R-19-HR10
produced higher yield than the dkevariety BRRI
dhan3 at both the locations Two lines were
evaluatedfor rainfed low land Aman rice. The
propose variety BR76225-1-1-1 gawe higher
yield than both the checks and BR741/22-1-2-3

followed by 70% and seven on BRRI dhan4 at the
sane district At Jhalakath district BRRI dhan28
was observe with 70% DI and five DS. Another
popula cultivar BRRI dhan® was als infected by

this diseae acros the location having 25-60% DI

and 3-7 DS. Ned blag did nat affed BRRI dhan55
and BRRI dhan® acros the locations Higher
mean % DI and DS were observe in irrigated land
(Boro season)(33.9% and 3.3 respectively)than
that of rainfed land (Transplantig Aman season)

gave higher yield than one check. One line wa$l6.26 and 1.7 respective}).

evaluaed for premium quality Aman rice.
propose variey BR735711-2-4-1-1 produced
higher yield than the check variety BRRI dhan37.
Proposel variety trial for Boro. Two lines
were evaluate for zinc enrichel rice in Boro 2014

The

Managemern of rice blast diseases in Barisal
region

The experimentwas conductecatf a r mfeld of 6
Barisal under natural field condition. Trooper 75

15 at Barisal The highes grain yield was obtained
from the proposd variey BR767137-2-2-3-7
followed by BR783311-1-1-2-1-2B5. However,
growth duration of both the advancd lines was 2 to
8 days earlig than the chedk variety BRRI dhan64.

WP and Nativo performed better in reducing leaf
blast diseaseincidence>80% over control (Table

1). Around 70% panicles of disease control plot
were infected by neck blast where disease severity
scale varied from 9. Trooper 75 WP and Nativo
suppressed 76.5% and 80.5% neck blast incidence,
respectively over control.

PEST MANAGEMENT

Survey and epidemiology of rice blast diseases TECHNOLOGY TRANSFER
in Barisal region
Survey on rice blag was conductd in f a r me Adwvahced line adaptive research trial (ALART)
fields of Barisd regim (AEZ 13 of Tidal ALART, Boro 2014-15. Three premium quality
Floodplain and some parts of that regions coveringdvanced lines: BR77810-2-3-2, BR736910-5-
AEZ 12 of Low Gange River Floodplail of 2-3 and BR736952-3-2-1-1 along with BRRI
Bangladesh representing Barisaldar, Jhalakhati, dhan50 and BRRI dhan63 as checks were tested for
Patuakhali, Borguna, Pirojpur and Bhola districts. PQR. Based on premium quality rigeain, higher
Maximum 70% diseasg incidene (DI) and vyield, growth duratiom and farmer$ opinion,
sevan diseag severiy (DS) on Kumragor was BR778%110-2-3-2 may be considerd for further
recordel at Agailjhara of Barisd district, researb programme Two micronutrien dense
respectively followed by 55% and seven on theadvancedlines BR783311-1-1-3-4 and BR7830
sane cultivar at Taltoli of Bargura district Other 16-1-5-9-9 along with BRRI dhan® and BRRI
popula cultivars BRRI dhan3 ard BRRI dhan44 dhan@ as checlks were tested Basel on
were also infected by this diseag acros the micronutrient (zinc) enriched, higher yield, grain

location  having 20-40% DI and 1-5 DS.
Sakkorkhoa was one of the popula locd Aman

type, growth duration and farmer® opinion,
BR783311-1-1-3-4 may be considered for further

cultivars in this regin where maximun 25% DI research programme. One short duration advanced

and three DS were recordel at Charkhai of Pirojpur
district Out of 36 fields visited during Boro season,
the diseag was found in 27 fields unde six
districts Maximum 90% DI ard nine DS on BRRI
dhan@ was recordel at Barisal respectively

line NERICA mutant along with BRRI dhan28cn
BRRI dhan% as checls were tested Baseal on
highe vyield, grain type growth duration and
farmer® opinion, NERICA mutart may be
considered for further research programme.
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Table 1. Efficacy of fungicides against leaf and neck &bt disease.

Commercial name Active ingradient (a.i.) Rate Leaf infection (%) Neck blast reduction over control (%)
Trooper 75WVP Tricyclazole 400 g/ha 11.5 (80.8%) 76.5

Nativo Trifloxytrobin+ Tabuconazole 250 g/ha 10.0 (83.3%) 80.5

Untreated control 60.0 Around 70% panicles were mfted by neck

blast and disease severity scale varied fre®n 5

*Percent reduction of leaf area infection over untreated control.

Adaptive trials of different BRRI released high tidal pressue no supplementairrigation was
varieties during Boro 201415 applied at researh plot wherea f a r sygot vias
Two adaptive trials were conducted in two upazilagonsiderd as rain fed. In the rainwate harvesting
of Barisal district (Barisal sadar and Agailjhara)demonstrationresearh plot adoptel 15 cm. levee
under IAPP during Boro 201#5. BRRI dhan47, heigh for sufficient rainwate conservatio under
BRRI dhan55, BRRI dhan58, BRRI dhan59, BRRIrainfed condition wheres f a r smgat fiollowed
dhan61 and BR8 ( Far merféasr spadite Raindal wa meadurd io the ¢ k )
were used as cultivar in Barisal sadar while BRRExperimenth site with arain Gage BRRI dhan52
dhan47 BRRI dhan55 BRRI dhan58 BRRI  was the ted variety for the selecte f a r sifield. 6
dhanb59, BRRI dhan61l an dn BarRRregiaddureaghT2 Aman( dFoagtt dienotd s
seed as local check) were used. BRRI dhan58 wascurred so supplementa irrigation was not
found suitabke variety for both the location of  essentialln levee managemedrpractice preparation
Barisd district in Boro season Most farmers of highe levee than normd practie arourd therice
preferred BRRI dhan58 for higher yield and goodield conserverainwate during rainy seasonlt can
crop stand Farmes preferal BRRI dhan4 for  harvesrainwater which is subjectd to waste serve
bold grain in Barisal. rice wate demar during T. Aman season.

Adoption and demonstration of water saving
CRORSOIL-WATER MANAGEMENT technol ogies at far mer 6s
The adoption and demonstratin programne of
Demonstration of supplementd irrigation wate savirg technoloy was conductd at five
application to mitigate early drought effected upaziles of Barisd region Sada and Betagi
during T. Aus 2014 upazilss of Barguna sada and Kalapaa upazilas
Fou demonstratios were executel at Amtoli, of Patuakhdland Syedpu and Nolcity upazilas of
Barguna Bargura sadar Patuakhdl sada and Jhalokath districts were selecté in Boro 201415.
Rajapur Jhalokathi F a r mdandéwas divided All demonstratio plots were selecté as diesel
into two plots. One was selectedas researchplot  operatel LLP. AWD tools were installed in the
and another pl ot was cresesh plosrwhates & & r Bplotsofalonieds p |«
Research plot followed the research managemetiie f a r s practice BRRI dhan3B and BRRI
and far mer 6ds fpalrome rfocsl | rbaandd gveren ¢he tted varieties during the
BRRI dhan48 was the test variety for the selectedemonstration.
farmer 6s field. I n Bar i s hrigationenvgte eould beysavel |185.23p ®r f or
of BRRI dhan48 is promising. At early stage it is31.06% following the AWD method depending on
required to establi® the crop by supplemental the texture of the soil in Barisal region. About three
irrigation which depends on raatf. to five of irrigations and about Tk 2,731 could be
saved by adopting AWD method in this region. So,
Demonstration of water management AWD method requires about 22.68% less money
technol ogies at far mer &s nfpiaerled itho Tf arAmamods pr ac
Ten demonstratios were conductd at Amtoli, operated_LP. The highestwater productivity was
Barguna Bargura sadar Betagi Barguna; 0.85kg/m? of BRRI dhan28at Nolcity upazilaof
Kalapara Patuakhal and Jhalokath sadar Due to  Jhalokatidistrict andthe lowestwas 0.55 kg/m? of
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BRRI dhan4 at Kalapaa upazib of Patuakhali Two entries viz BR915819-9-6-9-93 (6) and
distric unde AWD method The highes water BR915819-9-6-9-60 (5) gave higher yield though
productivity by far mér theydipmotaddfer isigndicanthavnsth tide.cliecks. k g
and the lowest was 0.43 kgirat Betagi upazila of One adaptie trial was conducteél at BRRI RS,
Barguna and Nolcity upazila of Jhalokati districtBarisal The on-staticn adaptive trial results
respectively. The average water productivity underevealed that the two lines BR91%8-9-6-9-17 (3)
AWD andf ar mmractitevere 0.69 kg/m® and and BR915819-9-6-9-50 (4) gawe significantly
0.51 kg/m® respectively But there was no  higher yield than the che@RRI dhan52.
significart yield differene betwea AWD and Eleven demonstration trials were conducted in
farmer s practice. different upazilas of Barisal region to demonstrate
five modern T. Aman varieties viz BRRI dhan44,
BRRI dhan62, BRRI dhan53 and BRRI dhan54 in
SOCIOECONOMICS AND POLICY T. Aman 2014. BRRI dhan54 produced the highest
yield on average of 5.31 t/ha followed by BRRI
Stability analysis of BRRI released variety in T. dhan44 (5.16 t/ha) and BRRI dhan53 (4.99 t/ha).

Aman 2014 and Boro 201415 Higher maturity date was found in BRRI dhan44
A study was accomplishd at the Sagord farm of (148) and lower in BRRI dhan62 (99).
BRRI RS, Barisd during Aman 14 and Boro Six validation trials were conducté in

201415 seasons Different BRRI released Aguiljara, Barisal Banaripara Barisal Nalcity,
varietiess were grown. Due to frequert tidal Jhalokathi; Kalaparah, Patuakhali; Betagi, Barguna
submergenceexperimen in Aman seasa was and sadar, Barguna to evaluate five modern Boro
fully damagedThe highes yield was observe in  rice varieties viz BRRI dhan59 BRRI dhan60,
BRRI hybrid dhar? (6.61 t ha?) followed by BRRI dhan6l, BRRI dhan64 and BRRI dhan68 in
BRRI hybrid dhan3 (6.5 tha?l). The loweg yield Boro 201415 season In the selectel area the
was found in BR17 (3.89 thal). In mog of the average yield ofll the BRRI varieties were more
case yield was low comparé to standad yield than 7 t/ha. The highest average yield was found in
becaus of highea seedlirg ages (62 dayg thenthe BRRI dhan® (7.39 t/ha followed by BRRI
recommende one. dhan60 (7.33 t/ha). The longest maturity days was
observed in BRRI dhan59 (149) followed by BRRI
dhan60 (148) and BRRI dhan61 (148
INTEGRATED AGRICULTURAL PRODUCTIVITY
PROJEQ (IAPP)
PIROJPURBAGERHAT-GOPALGANJ (PGB)
Demorstration and validation trial of BRRI INTEGRATED AGRICULTURAL DEVELOPMENT
modern varieties in different locations PROJECTIADP): BRRICOMPONENT
Twelve trials were conducted to demonstrate three
moden Aus varieties viz BRRI dhan27 BRRI  Demonstration of BRRI modern varieties in
dhan#8 and BRRI dhan43 The highes$ average different locations of Barisal region
yield (5.19 t/ha) was found in BRRI dhan48 Aus varieties BRRI dhan27 BRRI dhan4 and
followed by BRRI dhan43 (4.32 t/ha). The longestBRRI dhan#8 were grown at Najirpur upazila.
maturity days were found in BRRI dhan27 (114)BRRI dhan27 and BRRI dhan48 were grown at
followed by BRRI dhan#8 (110) Maximum Mollahat upazila. The highest yield of 5.074a'h
farmers were motivated to grow BRRI dhan48 inand4.68t ha' was producedby BRRI dhan48in
Aus season and they wished to store seed of BRRIoth the demonstration sites. The yield of BRRI
dhan48 for next yeaultivation. dhan27 was 3.87 t Hm Mollarhat upazila. Aman
In T. Aman 2014, twelve newly introgressedvarieties BRRI dhan33 BRRI dhan39 BRRI
BRRI dhan44Sull lines were evaluated at dhan4l BRRI dhan44 BRRI dhan49 BRRI
farmer$ fields along with two standad checks. dhan52 BRRI dhanY and BRRI dhan® were
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grown under different locations of Bagerhat andsadar Bargura (3); Nolcity, Jhalokat (2);
Pirojpur districts. The highest yield (5.97 t/ha) wasBabuganj, Barisal (2) and at Baufal, Patuakhali (1)
recordel in BRRI dhan® at Najirpur, Pirojpur unde EQSS project at Nazirpur, Pirojpur (2)
followed by the same variety in different locationsunder PGB project and one at BdufRatuakhali
of Najirpur. BRRI dhan44 produced 5.38 t/ha atunder HarvestPlus project. Total 390 persons (303
Fakirhat Bagerha district Newly introduced males and 87 female3 were trained These
BRRI dhan62 gave 3.73.85 t/ha grain yield in programme helpal the farmers to create
different locatiors. The farmer® of tha locality awareness for adopting the BRRI rice production
expressed their contentment to the variety BRRlechnologies and to accelerat the dissemination
dhan62 due to short growth duration, zinc contentate of BRRI varieties in those areas. And they
and satisfactory grain yield. In Boro varieties thec onf i dently i ncrease the
highest grain yield of BRRI dhan64 (6.86 t/ha) wasmprowve the livelihood throudh practicing the
recorded at Mollahatral the lowest at Najirpur farming systems approach.
(6.71 t/ha). Average grain yield of BRRI dhan64 in In totd eight field days were conductéd in
thee area was 6.67 t/ha The farmer® of that collaboration with DAE under IAPP (Banaripata
locality expressed their contentment to this varietyolcity-1), EQSS (Bhol&®, Barguna sadat and
due to zinc content and satisfactory grain yield. = Babuganjl), PGB (Nazirpurl) and HarvestPlus
(Bargura Sadarl) projed¢ at Barisd region.
Around 1400 audiene of farmers researchers,
HARVESTPLUS, BANGLADESH extensim providers NGO personnel,
administratie peopk and public leades were
Demonstration of BRRI dhan62 and BRRI  sincerely participated on these programmes.
dhan64. Eleven demonstrations of BRRI dhan62
and 25 demonstratios of BRRI dhan@ were
conductel at different locations of Barisd and BREEDER SEED PRODUCTION
Bhola districts during Aman and Boro respectively.
Interested farmers were selecteith the help of During the year 20145 in both Aman and Boro,
DAE personnel. The highest yield (3.92 t/ha) waBRRI RS, Barisal produced the 5,922 kg of breeder
recordedat two spotsof Najirpur, Pirojpur while  seed inAman season and 18,500 kg of breeder
the lowed yield was observe at the field of seed in Boro seson (Table 2).
Debda Buddq Najirpur, Pirojpur. The average
yield of BRRI dhan® was 3.74 t/ha in Barisal Table 2. Breeder seedproduction in Aman 2014 and Boro
region in T. Aman 2014 under harvest plus project. 201415,

The highest vield (7.85 t/ha) was recorded a¥2re Quantity (kg) Project
Ujirpur, Barisal while the lowest was observed atBR ” Amanfo(zlo“r coss
Bhola sadar, Bhola. Th_e average yle_ld qf BRRIBRRI drandl 522 EQSS
dhan64 was 6.11 t/ha in Barisal region in BOrogrg| dhansa 400 EQSS
201415. me fields were heavily infected by leaf BRRI dhans2 2200 EQSS
blast and neck blast as well. Grain yield was low irPRRI dhan27 485 IAPP
those fields BRRI dhan41l 400 IAPP

' BRRI dhan44 700 IAPP
BRRI dhan48 175 IAPP
Total 5,922
FARMERSG TRAI NI NG AND FI ELD DA YBoro201415
BR 26 4500 EQSS
- .~ BRRIdhan58 3000 EQSS
_BRRI RS, Bans_al conduct§d13 f. ar mteamisgd oo Gnanst ey EQSS
in differentlocationsof BarisalregionduringBoro  grRi dhanss 6000 IAPP
201415, These training programme were BRRIdhan6l 2500 IAPP
conducte at Borhanuddin Bhola (02), Barguna Total 18,500
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Varietal development which was statistically similar to that of the check
A total of 1,221 individual progenies were selectedvarietiesof BRRI dhan45and BRRI dhan28with
from segregating population. Thirfgur uniform  2-3 days longer growth duration. In RYSD (Bio),
entries were selected from observational trfal o BR8072AC8-1-1-3-1-1 produced the highest grain
265 genotyps considerig yield advantag over vyield (5.44t/ha)followed by BR8072AC112-3-2-
chek varieties having similar or less growth 1-1 (5.36 t/ha) which were statistically identical to
duration, amylose and grain zinc content for furthetha of BRRI dhan3 (5.29 t/ha with almost
evaluation in replicated trial. Seventeen promisingimilar growth duration. In case of RYBiotech,
lines were selectel from SYT basel on yield BR6158RWBC22-1-1 produced the highest grain
advantageand growth duration similar to or than vyield (6.87 t/ha), which was statistically similar to
the chedk varieties amyloe contert and brown that of check varieties BRRI dhan29(6.55 t/ha)
rice zinc content. with almost similar growth duration.

In Regiona Yield Trial (RYT) for B. Aus, In proposed variety trial (PVT) for T. Aman,
BR76992B-3-13-3 produce significanty 0.43 t the promising genotyg BR75282R-19-HR10
higher grain yield (2.03 t/ha) with five days longerproducel 0.34 t/ha higha grain yield than the
growth duration, followed by BR7582ZB-3 (1.85 check variety BRRI dhan39 with eight days longer
t/ha) with three dayslonger growth durationthan  growmth duration. In PVT for Boro, the promising
the check variety BRRI dhan43. In case of RYT forline BR767137-2-2-3-7 significantly outyielded
T. Aus, BR770862-1-1 producel 0.69 t the check variety BRRI dhan64 by about 1.5 t/ha
significantly highe grain yield than the check with almog similar growth duration In INGER
variety BRRI dhan43 with faudays earlier growth trial, most of the materials were late maturing. No
duration In RYT of T. Aman BR814315-2-1 suitable entriesould be selected for further trial or
produced 2.37 t higher grain yield than the checleven as parents for future hybridization. In stability
variety BRRI dhan32 with similar growth duration. analysis of BRRI released Aman varieties, BR25
While the line BR784054-3-2-2 producel 24 t gave the highest grain yield (5.4 t/ha) followed by
highe yield than the chek BRRI dhan® with BRRI dhan52 (4.72 t/ha). In stability analysis of
almost similar growth duration. For Boro season irBRRI releasd moden rice varieties for Boro
RYT-FB, BR798810-4-1 producel the highest season, BRRI dhan60 and BRRI hybrid dhanl gave
grainyield (7.85t/ha) followed by BR7783AC12-  the highest grain yield (8.3 t/ha) followed by BR8
3 (7.80 t/ha), which was statisticaly non- (8.27 t/ha) BR17, BR18 BR19 and also BR8
significant than the check variety BRRI dhan29 butodged at maturity.
having significantearlier growth duration than the
check. In RYFPQR, BR807952-2-2-2 produced Agronomic management
abou 05 t highe yield than the ched variety From an experiment to determine seect riat dry
BRRI dhan® with similar growth duration In  seal bed condition in T. Aman season the
RYT-PQR(COM) BR737218-3-3-HR3(Com) interactim and seal bed managemen gave
produced the highest grain yield (6.63 t/ha)joh insignificart yield and panicle production.
was significantly higher than BRRI dhan50 withHowever grain yield amorg the entries were
four days longer growth duration. In RYGSR, significant. Therefore farmers of Faridpur region
HHZ15-DT4-DT1-Y1 produced the highest grain could practice the dry seebed condition to grow
yield (6.72 t/ha) followed by HHZ6-SAL3-Y1- seedlings instead of buying that from neighbouring
SUB2 (6.44 t/ha), which were significantly higherdistricts.
than that of BRRI dh#60 with four days longer
growth duration.In RYT-MER, thelinesBR826%  Farm machinery and post harvest technology
19-1-1-3 (6.91 t/ha) and BR82537-1-2-2 (6.77 There were some activities undeg FMTD (Farm
t/had overyielded BRRI dhan® by 1 t/ha with  Machiney Technoloy Developmen and
statistically similar growth duration. In R¥ED, Disseminatioh Proje¢ unde BRRI regional
NERICA mutant produced6.64 t/ha grain yield,  station Bhanga Faridpu during 201415. The
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main activities unde the projed a8 BRRI RS, and Kotalipara upazilas of Gopalganp district to
Bhanga were to sell agricultural machinery to thevalidate the performane of the newly released
farmers with 60% government subsidy and settind@@oro rice varieties. For slender grain type and high

updemonstration trial i yield fpdieatial ffaames prefesré BRRI @hén80, by
use of machines. The agricultural machinery solRRI dhan58, BRRI dhan60 and BRRI dhan63.
unde the projed were BRRI PaddyWheat Sea production a BRRI RS Bhang@ farm

Thresher, BRRI Paddy Thresher, BRRI Winnowerwas about 36.5 tons during Boro seasonin 2014
BRRI Prilled Urea Applicator, BRRI Weeder and15. Enhancd Quality Sea Supply Project

BRRI RiceWheat Reaper. provided suppot to produe@ abou 16 tons of
breeder seed of BRRI dhan28d BRRI dhan29.
Technology transfer Under Harvest Plus project support around 2.5 tons

Validation and adoption trial of BRRI dhan62 andquality seedof the promisingline BR783311-1-1-
BRRI dhan3 at Gopalgap districc unde PGB 2-1-2B5 (as proposed variety) was producédso,
IADP conducte in 22 farmer® plot showed around 18 tons of TLS of different varieties was
slightly higher grain yield of BRRI dhan62 (4.75 produced in this farm using GOB funélbout nine
t/ha) than BRRI dhan33 (4.67 t/ha) with-18 days tons of good quality seed of BRRI dhan50, BRRI
early maturity. Farmershowedinterestto grow dhan5% BRRI dhan58 BRRI dhan6Q BRRI
BRRI dhan@ for its early maturirg ability and dhan63 BRRI dhan@ and BRRI dhan@ were
slende grain type. BRRI releasd moden rice pr oduced in ten farmerso
varieties viz BRRI dhan50, BRRI dhan58, BRRIregion unde EQSS project BRRI Bhanga
dhan60, BRRI dhan63, BRRI dhan64 and BRRbrganized 13 training progmmes to educate 385
dhan® were distributedl amorg 19 farmers in  farmers.

GopalganjSadar Kashiani,Muksudpur,Tungipara
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SUMMARY YP4)} gawe satisfactoy yield (5.3 5.7 t/ha as
comparel with checls (5.7-6.0 t/ha) This
Altogether 37 crosses weraade and 34 crosses experiment is needed to further evaluate for late
were confirmed during T. Aman and Boro at BRRIshowing.
regionalstation,Comilla. FromF, F; F, F; andFg During T. Aman seasonlR7021310-CPA42-
generatios 992 653 1187, 257 ard 107 plant 2-2 and B10533FKN-12-2 were selecte in
progenies with desirable plant type and high yielRYT#1 (RLR) for earlines (10 daysg and
potentid were selectel respectively Eight satisfactory yield potential (5.6 t/ha) as compared
homozygous lines were bulked under the varietawith standard checks (5.8 6.1 t/ha and 130 days
developmeh programme Three genotyps were growth duration). Considering yield (5.6 t/ha) and
selectel from observationh trial (OT) for growth duratin (121 day§ WAS122IDSA14-
uniformity in desirable characters and high yieldVASB-FK1 (NERICA-L-8) was selecté from
potential. During T. Aman and Boro seasonslé  RYT#2 (RLR). In RYT#3 (PQR), BR82268-5-2-
and 20 genotypes we selected from IRLON and 2, BR822611-4-4-3, BR8227%6-2-1 and BR8226
IIRON respectivey with diveree genetic 17-1-2 were selected for high yield potentiatgy
backgroun having earliness goad grain type, t/ha) as compared with standard checks -§18
compact panicle, lodging resistance, disease aiha) BR784054-3-2-2 and BR84181-3 were
insect resistance and high yield potential. selectel  for giving 1 t/ha highe yield and
During T. Aus, considering the yield (4.6 t/ha)showirg 11-14 days earlig than standad check
and good phenotypic performance BR77A%1-3 BRRI dhan32 (4.2 t/ha yield and 132 days growth
was selected from RYT#1. duration) and performedsimilar yield and growth
During T. Aman,in PYT#1(Com)IR08L181, duration as compared with standard check BRRI
08FANL, IRRI 132 and IR09L305 were selected dhan39 from RYT#4 (MER). From RYT#5 (GSR),
for their satisfactoy yield performane (4.65.1 considerig yield performane (4.54.7 t/ha)
t/ha) as compared with standard checks-#451 [|R83346B-28-B and HHZ5-SAL10-DT1-DT1
t/ha). In PYT#2 (Com) BR735711-2-4-1-1-HR3, were selected as compared with standard checks.
BRC2454-19-2-1 and BR736916-5-2-3-1 were In RYT#3 ((Short duration), NERICA mutant
selectd for their satisfactoy yield performance was selected for giving higher yield (6.1 t/ha) than
(4.7-5.3 t/ha) as compared with standard checkstandard checks (5.1 t/ha). In RYT#4 (Favourable
(5.5 t/ha). BRC3161-1-1 and BRC31&-2-1 were Boro) BR768330-3-3-4 was selected for its yield
selectedfrom PYT#3 for high yield potential(4.4-  potential (6.0 t/ha and similar growth duration
5.2 t/ha) as compared with standard checkd.63 (145days)ascomparedwith standardchecks(5.6-
t/ha). 5.7 t/ha ) BRRI dhan3 and BRRI dhan60.
From Boro, BRC29715-1-1-was selectd in  Considering high yield performance (6.21 t/ha)
PYT#1 for high yield performance (6.5 t/ha) and genotyps BR825%37-1-2-2, BR783319-2-3-5,
seven days earlines as compare with standard BR826119-1-13 amd BR787917-2-4-HR3-P1
checks (6.26.7 t/ha and 145 daygrowth duration). were selectel from RYT#5 (Micronutrien) as
From RYT#2 BRC27-1-1-2, BRC3199-1-5 and compared with BRRI dhan28 (5.3 t/ha). In RYT#6
BRC3199-1-4 were selectd for giving 0.51.4 (GSR HHZ23-DT16-DT1-DT1 and HHZ15
t/ha highe yield than standad checls (5.4 5.6 SAL13-Y1 were selected for giving 0B5 t/ha
t/ha). Considering yield (5:8.7 t/ha) and growth higher yield than all checks &4 t/ha). In RYT#1
duration (143146 day§ BRC2982-1-2-2 and (Biotech) BRI909R1-R2 was selectedfor high
BRC29712-3-1-1 were selected as compared withyield potential than BRRI dhan28 (4.2 tha). From
standard checks (5.8.7 t’ha and 14860 days). RYT#2 (Biotech) genotype BR6158RWB21-1
IRRI NILs lines IR64-NIL5{IR64(qTSN4.4  was selected for higher yield (8.3 t’ha) as compared
YP9)} and IR1016861-1{NSIC 158(qTSN4.1  with standard checks (586 tha).
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For T. Amman, in AYT#1 (PQR), BR7697  from 105149 days. Consideringield, top five
154-4-2-1 and BR769715-4-4-2-2 were selected varieties were BRRI hybrid dhamd (5.33 t/ha),
for high yield potential (4-&.1 t/ha) as compared BRRI dhan49 (5.25 t/ha), BRRI dhan44 (5.06 t/06),
with standad checls (2.7-4.1 t/ha). In AYT#2 BRRI dhan46 (4.98 t/ha), and BRRI dhan31 (4.92
(RLR) considering the yield performance &3 t/ha). In Boro, among the 32 varieties, the top most
t/ha) genotypes BR763B2-5-2 and Al-29 were five varieties were BRRI hybrid dhan3 (8.79 t/ha),
selected as compared with standard checks55.9 BRRI hybrid dhar? (8.48 t/ha) BRRI dhan55
t/ha). (7.31t/ha) BRRI dhan® (7.23 t/ha) and BRRI

From Boro, in AYT#Com, BR77810-3-2-2, dhan® (7.15 t/ha) and showeal growth duration
BR735835-2-1-1 and HHZ23-DT16-DT1-DT1 ranged from 14847 days.

were selected for high yield potential (%5 t/ha) The advantag in RCM plots ovee f ar mer s 6
and good phenotypic appearance as compared wittas 0.38 t/ha.Farmers used 229 kg TSP and 72 kg
standard checks (4.3.0 t/ha). MOP per hectareon average,which was 179 kg

In AYT#Regiona) BR780063-1-7-3, BR778%+  and 30 kg higher TSP and MOP respectively than
10-2-3-2, BR781219-1-6-1-P4 and BR82452-1-4 the RCM recommendation. They used 68 kg less
were selecté for high yield potentid (6.5-7.1 t/ha), urea on average than the RCM recommendation,
goad phenotypt appearane as compare with  which was 252 kg/ha They did not use any

standad checls (6.0-6.3 t/ha). gypsum while the RCM recamendation was 42
In T. Aus, 750 kg BRRI dhan48 breeder seed&g/ha.
wereproducedln T. Aman 6150kg BRRI dhan49, In Aus, averageyield of BRRI dhan48was

825 kg BRRI dhan57 and 1800 kg BR10 breeded.78 t/ha having duration 108 days Numbe of
seed were produced In Boro, 9,97 kg BRRI  motivated farmer was 500 and amount of produced
dhan28, 11,250 kg BRRI dhan29, 980 kg BRRIseedwas6.6t/ha. Tendemonstrationgn Amanand
dhan50, 2,775 kg BRRI dhan58 and 6&25BRRI 10 demonstrations in Boro were conducted thihoug
dhan69 breeder seeds were produced. EQSS and 25 demonstratioa in Aman were

In Boro, both BRRI dhan28 and BRRI dhan62conducted in Boro through Harvest Plus. Twenty
produced the highest yield on 1 December seedingight farmer$ training (day long), three SAAO
and BRRI dhan62 yielded higher (8.22 t/ha) tharraining (day long), 15 field days were conducted
BRRI dhan28 (7.34) having growth duration 140on rice production technologis by BRRI RS,
daysand 137 daysrespectiely. In Aman, all the  Comilla during the reporing year. The regional
varieties gave higher yield on 1 July seeding andtation also participated in two numbers thdeg
yield decreased with the advent of time. long agriculture and tree fairs, cdaylong seed

In Aman season false smu was the most fair and three motivational tours.
prevalent among the diseases and found in most of
the varieties/lins of BRRI RS, Comilla farm.
Incidence (27%) and severity of false smut diseaseVARIETAL DEVELOPMENT
was more in BRRI dhan® compare to other
varieties/ lines. The varieties BR11, BR22, BRRIT. Aus
dhan2 and BRRI dhan4 showe highly Regiond yield trial (RYT). Eleven genotypes
susceptibk to Tungro diseag with 20-55%  were evaluated iRYT#1 and RYT#2 at BRRI RS,
incidences and-9 severity scale. In Borseason, Comilla against the standard checks BRRI dhan48
the highest incidence (25%) of neck blast diseasend BR26 to evaluate the advanced breeding lines
was recorded in BRRI dhan64 and the lowest irior developmen of variety suitabk for Comilla
BRRI dhan58. region Twentyfive to thirty-dayold seedlings

In Aman, yield of 27 varieties,rangedfrom  were transplanted using2 seedligs per hill with
2.85.33 t/ha and showedgrowth durationranged the spacingof 20 cm x 15 cm. The unit plot size
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was5.4m x 10 rows. The experimentwaslaid out

Pedigree nursery (F;, F, F; and F,

in RCB design with three replications. Fertilizer generations) From the segregatig populations
doses were 60:15:40:10 kg/ha NPKS with all the362 F;, 499 F,, 111 F, and 14 F, progenieswere
amount of P, K and& was applied at the time of grown for selectimmn of desirabé progenis with

final land preparationN was appliedin two splits
at 10 and 30 days after transplanting Crop

emphasis on plant type, earliness, grain type and
grain colour, toleran@ to lodging and better

management such as weeding, disease and ins@tfenotypic acceptance over thenstard varieties.

pest contrd were dore in time. In RYT#1,
BR771855-1-3 gawe (4.6 t/ha highe yield as
comparel with BR26 and similar with  BRRI

dhan48 and showed uniformity at flowering and

From F;, F, and F; generation480, 486 and 156
plant were selected respectively and eight breeding
lines were bulked from_Fgeneration.

Observational trial (OT). One observational

maturity stage and 127 days growth duration. Sdrial containing seven genotypes were grown along
considering the yield and phenotypic performanceavith standad checls viz BRRI dhan49 BRRI

genotye BR771855-1-3 was selecte from
RYT#1 (Table 1).

Note This experimeh plot has been
submergd for 8-10 days after one week
transplanting and 180 days water logged during
maturity due to heavy rainfall.

Rainfed lowland rice (RLR) ecosystem(T. Aman)
Hybridization . Thirty-seven crosss were made
using 39 parens for developmeh of improved
genotyps with high yield potentid along with

dhan56 BRRI dhan57 BINA dhary and BINA
dhan13 for selection of genetically fixed lines with
uniform plant height, heading, plant type, and grain
type along with high yield potential. Each genotype
was grown in a 5.4 s 4 rows plot with a spacing
of 20 cm %15 cm using single seedling per hill for
transplanting. Thirtyday-old seedlings were used
for transplanting. Fertilizer doses were 100:20:50
kg/ha NPK with all amounts of P and K applied at
the time of final land mparation. N was applied in
three splits at 15 30 and 45 days after

earliness, photoperiod sensitivity, acceptable graitransplanting.Gypsum and zinc sulphate@ 100
quality and resistance to diseases and insect pestsand 10 kg/ha were applied during land preparation.

F, confirmation. Nine crosse and their

Other cultural operations were done as and when

respective parents were gno. The crosses were necessary Three genotype BRC3081-1-1-6,

confirmed and registerd in BRRI RS, Comilla
cross list with station code BRC456 to BRC464.
Growing of F, population. F, seed of 15

BRC31514-2-3-4, BRC31626-2-2-1 were
selected from OT.
Preliminary vyield trial (PYT). In total, 25

crosses along with their parents were grown fogenotyps were evaluatel in PYT#L (Com),
selection of progenies with emphasis on eartinesPYT#2 (Com) and PYT#3 (Com) at BRRI RS,

plant type, grain type, number of effective tiller

Comilla agains$ standad checlks BRRI dhan39,

and high yield potential than the standard varietieBRRI dhan44, BRRI dhan4®8RRI dhan56, BRRI
A total of 578 plant progenies were selected fronfthan57, BINA dhasv and IR64 for initial yield

population of 15 crosses.

evaluationand selectionof desirablelines. Thirty-

Table 1. Yield and agronomic performance of breeding materials of regional yield trial (RYT), T. Aus 201415, BRRI RS,

Comilla.
Desigration Seedlight Plartht Growth duration Yield Lodging Remark
(cm) (cm) (day) (tha)  score (%)
RYT#1
BR771855-1-3 35 103 127 4.6 50 FSm2%,uniform at flowering anc
maturity stage
BR26 (ck) 37 99 126 4.1 40 Low growth
BRRI dhan48 (ck) 34 96 124 4.6 20 Zinc deficiency

DS: 21Apr 2014, Dr: 29 May 2014.
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dayold seedlings @ hill of each genotype were days) and satisfactoy yield potentid (5.6 t/ha) as
transplantd @ single seedlirg pe hill with a comparé with standad checls (5.8 6.1 t/ha and
spacing of 20 cm %15 cm. The unit plot size was 330 days growth duration) Considerimg yield (5.6
m x 1.6 m. The field layout was RCB design witht/ha) and growth duration (121 day9 genotype
two replications Recommende fertilizer doses WAS 122-IDSA14-WASB-FK1 (NERICA-L-8)
were appliedwith a usualsplit application of urea was selecte from RYT#2 (RLR). In RYT#3
in three times at 15 30 and 45 days after (PQR genotype BR82268-5-2-2, BR822611-4-

transplanting. Other cultural operations were dond-3, BR8227%6-2-1 and BR822617-1-2were

as and when necessary In PYT#1 (Com)
genotyps IR08L181 08FAN1, IRRI 132 and

selectd for high yield potentid (5-5.7 t/ha) as
comparel with standad checls (2.8-3.1 t/ha).

IRO9L305 were selected for their satisfactory yieldFrom RYT#4 (MER) genotyps BR7840354-3-2-2

performane (4.6-5.1 t/ha) as compard with
standard checks (435 t/ha). In PYT#2 (Com)
BR7357%11-2-4-1-1-HR3, BRC2454-19-2-1 and
BR736916-5-2-3-1 were selectel for their
satisfactoy yield performane (4.7-5.3 t/ha) as
comparel with standad checls (5.5 t/ha) In
PYT#3 genotypesBRC3161-1-1 and BRC3162-
2-1 for their high yield potentiality (4-8.2 t/ha) as
compared with standard checks4® t/ha).
Regiond yield trial (RYT). Five RYTs from
Plart Breedirg Division of BRRI HQ consisting
of 23 genotyps were evaluata in RYT#1 (RLR),
RYT#2 (RLR), RYT#3 (PQR) RYT#4 (MER)
and RYT#5 (GSR at BRRI RS Comilla against
the standad checls BR11, BRRI dhan33 BRRI
dhan34 BRRI dhan37 BRRI dhan39 BRRI
dhan® and BINA dhan7 for evaluation of
specific and genera adaptabiliy of the genotypes
in on-statin condition Twentyfive to 30-day
old seedling were transplantd using 2-3
seedling pea hill with 20 cm x 15 cm spacing.
The unit plot size was 5.4m x 12 rows. The
experimemn was laid out in RCB desiq with three
replications Fertilizer doses were 92 (200 kg
urea) 15 (74 kg TSP} 50 (100 kg MP): 12 (67 kg
gypsum) 3.6 (10 kg ZnSQ)) kg NPKSZn/ha All
amouns of P, K, S and Zn were applied at the
time of final land preparation Nitrogen was
applied in three equd splits at 10-15 DAT,
maximum tillering and before Pl stage Crop
managemensud as weeding diseags and insect
pest contrd were dore in time. In RYT#1 (RLR)
genotyps  IR7021310-CPA4-2-2-2  and
B10533FKN-12-2 were selectd for earlines (10

and BR84181-3 were selectd for giving 1 t/ha
highe yield and showirg 11-14 days earlig than
standad che& BRRI dhan2 (4.2 t/ha yield and
132 days growth duratior) and performel similar
yield and growth duration as compare with
standad che& BRRI dhan39 In RYT#5 (GSR)
consideriy yield performane (4.54.7 t/ha)
genotyps IR8340B-28-B and HHZ5-SAL10-
DT1-DT1 were selectel as comparel with
standad checls (Table 2).

Advanced yield trial (AYT). Nine genotypes
were evaluate in AYT#1 (PQR and AYT#2
(RLR) agains the standad checls BRRI dhan33,
BRRI dhan34 BRRI dhan37 BRRI dhan39,
BRRI dhan® and BINA dhan7 to evaluat the
advancd breedirg lines for developmen of
variety suitabke for Comilla region Thirty-day
old seedling were transplantd in a54 m x 12
rows plot following RCB design with three
replicatiors using single seedlig pe hill at a
spacirg of 20- x 15-cm. Recommendz fertilizer
doses were applied with a usua split application
of ureain three times at 15, 30 and 45 days after
transpanting Othe culturd operatiors were done
as and when necessaryCrop managemensud as
weeding diseag and insed pest contrd were
dore in time. In AYT#1 (PQR genotypes
BR7697%15-4-4-2-1 and BR769%15-4-4-2-2 were
selecte for high yield potentid (4.85.1 t/ha) as
compareé with Standad checls (2.7-4.1 t/ha) In
AYT#2 (RLR) considerimy the yield performance
(5.2-5.6 t/ha) genotyps BR76387-2-5-2 and AL -
29 were selectel as comparel with standard
checls (3.9-5.5 t/ha) (Table 3).
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Table 2. Yield and agronomic performance of breeding materials of regional yield trial (RYT), T. Aman 201415, BRRI RS,
Comilla.

Designation Seedlight Plartht Growthduration Yield Lodging Remark
(cm) (cm) (day) (t/ha) score (%)

RYT#1 (RLR)
IR7021310-CPA4-2-2-2 49 109 121 5.6 FSm score 3, ShBscore 3, grain spote
B10533FKN-12-2 41 107 119 5.6 ShB- Score 35
BRRI dhan32 (ck) 41 124 130 5.8 55
BRRI dhad9 (ck) 41 104 131 6.1 FSm score 7, ShBscore 35

RYT#2 (RLR)
WAS 122IDSA14-WASB-FK1 42 101 121 5.6 FSm score 13, uniform flowering
(NERICA-L-8)
BRRI dhan56 (ck) 51 115 115 4.5 Leaf droopy
BRRI dhan49 (ck) 44 103 131 6.7 FSm score 3

RYT#3 (PQRY
BR82268-5-2-2 36 109 135 5.0
BR822611-4-4-3 37 99 135 5.0 Plant HYVtype
BR822617-1-2 41 11 133 5.7 Panicle reside under the flag leaf
BR82276-2-1 43 123 133 5.4 Uneven tillering, panicle rede under

the flag leaf

BRRI dhan34 (ck) 41 135 131 2.8 100
BRRI dhan37 (ck) 50 129 136 3.1 83

RYT#4 (MERY
BR784054-3-2-2 40 117 121 55 FSm score <1, small bold grain
BR84181-3 31 101 118 5.3 FSm score 13, uniform flowering
BRRI dhan32 (ck) 36 113 132 4.2 12
BRRI dhan39 (ck) 34 107 123 5.4 FSm score 13

RYT#5 (GSR)
IR8340B-28-B 38 104 115 4.5 ShB- score 35, BB- score 35
HHZ5-SAL10-DT1-DT1 36 111 117 4.7 ShB- score 35
BRRI dhan39 (ck) 34 114 118 4.6 ShB- score 35
BRRI dhan56 (ck) 40 113 112 4.1 ShB- score 5, BBscore 5RTV score 13

FSm=False smut, ShB=Sheath blight, BB=Bacterial leaf bIRhY/=Rice tungro virus, RD=Rat damage.
aDS: 14 Ju 2014 DT: 16 Aug 2014 PDS: 14 Ju 2014 DT: 17 Aug 2014 °DS: 14 Ju 2014 DT: 18 Aug 2014 9DS: 16 Ju 2014,
DT: 21Aug 2014.DS: 16 Jul 2014, I: 16 Aug 2014.

Table 3.Yield and agronomic performance of breeding materials of advancedyield trial (AYT), T. Aman 201415, BRRI RS,
Comilla.

Designation Seedlimg ht Plart ht Growth duration Yield Remark
(cm) (cm) (day) (t/ha)

AYTHE
BR769715-4-4-2-1 - 117 129 4.8 FSm1, BB-5
BR769715-4-4-2-2 - 112 127 5.1 BB-5
BRRI dhan39 (ck) - 104 124 2.7 RD-50%
BRRI dhan37 (ck) - 131 134 4.1
BRRI dhan34 (ck) - 137 130 3.7 Ldg-95%
LSD 5% 4.56 1.15 1.20

AYTHD
BR76387-2-5-2 - 110 131 5.6
AL-29 - 105 128 5.2 FSm1
BRRI dhan33 (ck) - 108 127 3.9 RD-15%
BRRI dhan39 (ck) - 109 122 3.8 RD-10%, FSml
BRRI dhan49 (ck) - 99 131 5.5 FSm7
BINA dhan7 (ck) - 98 121 2.7 BB-5-7, RD-30%
LSD 5% 7.2 1.08 165

aDS:17Jul 2014, O0': 22 Aug 2014 °DS:17Jul 2014, O°: 22 Aug 2014.
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SUMMARY

In B. Aman seasa four testal entries yielded
higher than local check Hbj.A.IV (2.75 tha?) in
OT. In RYT, amongthe testedentries,BR224-2B-
2-5(2.94tha’), BR5915B-7 (2.78tha?), andLal-
khama (2.80 thd) yielded higher tharHbj.A.lIV
(2.75 tha). In RYT, T. Aman 2014, BR81485-2-

RYT#1 and 2 (Biotech), BR807RC5-4-2-1-2-1
(7.1 thal) yielded higher than BRRdhan28 (6.7
thal) and BR6158RWBC2-2-1-1 (7.9 tha?)
yielded higher than BRRI dhan58 (7.6 thand
BRRI dhan29 (7.8 thy.

In the missing elemen balance trial,
fertilization with complet treatmen can gave
more than 8 tha grain yield at Habiganfarm.

1 (5.7 thd) yielded higher than BRRI dhan32 (5.50mission of P and S has no effect on decreasing

thal) and BRRI dhan39 (5.thal) with similar
growth duration In PVT, BR735711-2-4-1-1

grain yield over the complee treatmen but
omission of N drasticaly decreasg grain yield.

(5.33 thal) yielded higher than BRRI dhan37 (4.06Now-a-days K also has became a great concern for
thal) with shorter growth duration. In Boro season,decreasing grain yield in this single cropped area.

fifteen F; plantswere selectedirom F, population
with desirablecharactersfor the developmentof
varieties suitabke for haa Areas In PYT#1,
BR862514-7-4-1 (7.5 thal) yielded similar to
BRRI dhan29 (7.7 thal) with shorte growth
duration In PYT#2 nore of the testa entries,
yielded higher than BRRI dhan29 (7.8 #aln
SYT, NERICA L-22 (6.1 thd) yielded similar to
BRRI dhan3 (6.1 thal) with longe growth
duration In RYT, no enty yielded highe than
BRRI dhan28(6.2thal). In RYT#1,BR809655-1-
9-1 (5.9 thal) and BR80761-2-2-3 (5.9 thal)
yielded higher than BRRI dhan50 (5.3 thal). In
RYT#2, BR7372182-1-HR1-HR6 (Com) (6.1 tha
1) and BR737218-3-3-HR3 (Com) (6.0 tha?)
yielded higher than BRRI dhan28 (5.6 fhaand
BRRI dhan® (5.4 thal) with longe growth

The recommendd patterrs (BRRI dhan46
BRRI dhan29Fallow) gawe 15% highe grain yield
ard gross margn ove existing farmer® patterns.
The recommende croppirg patten gawe the yield
of 11.72 t/ha and gross margh of Tk 222,680/halt
was becaus of highe yield advantag between
recommende and farmer® practie in both T.
Aman ard Boro seasno of newly releasd variety
BRRI dhan46 which allow accommodatig BRRI
dhan® in the patten insteal of BRRI dhan28 In
Boro seasonnormd transplantig gave significantly
highe grain yield than the doubk transplantig and
delay planting Significantly the highes grain yield
was obtainel from normd planting (T,=8.90 t/ha
ard T,=8.80 t’ha) ard the lowed grain yield was
observe from delayal transplantig of 75-day-old
seedling (7.59 t/ha) DT gaw significantly higher

duration than BRRI dhan28. In RYT#3, NERICA grain yield (8.32 t/hg than the delay planting Crop
mutant (4.8 thd) yielded lower than BRRI dhan28 duratio of delay planting was comparative} longer

(5.2thal) andBRRI dhan45(4.9thal), In RYT#4
BR798810-4-1 (6.2 tha?l) yielded highe than
BRRI dhanB (5.4 thal) with similar growth
duration BR7783AC12-3 (6.6 thal) yielded
higherthan BRRI dhan29(6.3 thal) andBR767%
37-2-2-3-7 (6.6 thal) yielded higher than BRRI
dhan60 (6.5 thd). In RYT# 5 BR7840654-3-2-1

thanthenormd and DT.

Total TLS seed production of different popular
rice varieties was 35,021 kg during 201314. A
total of 11,250 kg Breeder seeds of three popular
rice varieties were producel and sert to BRRI
BreederSeedUnit. Seventraining programmesnd
46 field demonstrations (Boro and Aus) were also

(6.2 thal) yielded higher than BRRI dhan28 (5.6 conducted in the reporting year.

tha?) with longergrowth durationandBR826119
1-1-3 (6.3 thd) yielded similar to BRRI dhan29
(6.3 thah). In RYT# 6, HHZ23-DT16-DT1-DT1
(6.8 thal) and HHZ6SAL3-Y1-SUB2 (6.7 thd)
yielded higher tharBRRI dhan29 (6.4 th§ and
BRRI dhan60(6.6 tha?l). In MLT, BR73585-3-2-
1-HR2 (Com) (5.7 tha?) yielded similar to BRRI
dhan28(5.8 thal) with shortergrowth duration.In
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VARIETAL DEVELOPMENT

Deep water rice (B. Aman)

Seventee homozygos genotyps were grown in
the BRRI regiona station Habigan during DWR
2014 The materiab were dired seedd in May



afte first showe in dry field in a 5 m-row plot
with 25 cm spaciig betwea rows Fertilizers at
the rate of 60:40:40:D kg hal NPKS were
applied All the fertilizers were applied at final
land preparatio excep N. N in the form of urea
was top dressd twice (after seedling
establishmen and before flood watea ente the
field). All othe culturd managemenwas dore as
and when necessary.

Out of 17, BR77362B (2.87 tha?), BR77312B
(2.97 tha'), BR77352B(2.7 tha') yielded higher
thanlocd ched HbjAIV (2.75 thal) (Table 1).

Regiond vyield trial (RYT). Five advanced

Table 2. List of the DWR lines with yield (thal) from RYT
(Repeated), DWR 2014.

Designation Yield (thal)
BR2242B-2-5 2.94
BR5915B-7 2.78
Bazail65 2.65
Gabura 2.59
Lal-khama 2.80
HbjAIV (local ck) 2.75
Birpala (local ck) 2.40

DS: 4 Jun 2014.

were applied. All fertilizers were applied at final
land preparationexceptN. N in the form of urea

genotypes with check HbjA(IV) and Birpala werewas top dressd twice 10 and 30 days after

grown in the BRRI RS, Habiganjduring B. Aman
2014 The materiab were dired seedd in May
after first shower in dry field in a 5+h0-row plot
with 25 cm spacirg betwea rows. One meter
spacirg was maintainel betwea ead entry.
Fertilizers at the rate of 60:40:40:10 kg'HNPKS

transplanting All othe culturd management
practices were done as and when necessary.
BR814315-2-1 (5.7 tha?) yielded higherthan
BRRI dhan32(5.5 thal) and BRRI dhan39(5.2
tha?) with similar growth duration. BR784054-3-
2-2 (5.1 tha) and BR84181-3 (4.9 thd) yielded

were applied. All fertilizers were applied at final higher than BRRI dhan56 @.tha') with longer
land preparation except N. N in the form of ureagrowth duration (Table 3).

were top dressd twice (after seedling
establishmenand before flood wate ente the

Proposed variety trial (PVT). Two advanced
breeding lines along with BRRI dhan39 as check

field). All other cultural management was done asvere plantedin a 5 m x 6 m plot with 20 cm

and when necessary.

Among the testel entries BR2242B-2-5(2.94
thal), BR5915B-7 (2.78 thal), Lal-khara (2.80 tha
1) yielded highe then HBjAIV (2.75 t ha?) (Table 2).

Transpalnt Aman (T. Aman)

Regional yield trial (RYT). In T. Aman season
seven advancedbreedinglines along with BR26
andBRRI dhan48ascheckwereplantedin a 5.4m
10-row plot with 20 cm spacirg betwe@ rows.
Fertilizersat therateof 60:40:40:10kg hal NPKS

Table 1. List of the bulked homozygousmaterials from OT,
DWR 2014.

Designation _Yield (tha®) Designation Yield (thal)
BR77302B 2.87 BR77392B 2.24
BR77312B 2.97 BR77402B 2.10
BR77322B 2.13 BR77412B 2.43
BR77332B 2.65 BR77422B 211
BR77342B 2.34 BR77432B 2.17
BR77352B 2.78 BR77442B 2.13
BR77362B 2.58 BR77452B 2.01
BR773%2B 2.71 BR77462B 2.10
BR77382B 2.48 HbjAIV (local ck)  2.75

DS: 4 Jun 2014.

spacig betwea rows Fertilizers a the rate of
100:60:60:10:1kghaNPKSZn were applied. All
fertilizers were applied at final land preparation
except N. N in the form of urea was top dressed
thrice 15 days after transplanting (DAT), 30 DAT
and 60 DAT. All othe culturd management
practices were done as and when n&mgs

BR75282R-19-HR10 (6.28 thal) yielded
higher than BRRI dhan39 (6.03 thawith longer
growth duration (Table 4).

Two advanced breeding lines along with BRRI
dhan39and BRRI dhan49as checkswere planted
in a5 m x 6 m plot with 20 cm spacimgtween
rows. Fertilizers at the rate of 100:60:60:10:10 kg
hal NPKSZn were applied All fertilizers were
applied at final land preparation except N. N in the
form of urea was top dressed thrice 15 days after
transplanting (DAT), 30 DAT and 60 DAT. All
other cultural management practices were done as
and when necessary. None of the entries yielded
higher than the check varities (Table 5).

Oneadvancedreedingline alongwith BRRI
dhan37as checkwasplantedin a5 m x 6 m plot
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Table 3.Yield and ancillary characters of the advanced teeding lines,RYT, T. Aman 2014.

Designation Plant ht (cm) PACP* Maturity (day) Yield (t hat)
Vegetative stage Maturity stage
BR784054-3-2-2 111 5 5 115 5.1
BR787917-2-4-HR3-P1 130 4 4 121 4.3
BR767137-2-2-3-7-3** 98 5 5 116 4.8
BR814315-2-1 114 5 5 120 5.7
BR84181-3 90 5 5 115 4.9
IR8585075-2-2-3-2 (IR 10M 300, 103 5 5 115 4.8
PSBRC 82(IRRI 123) 102 5 5 120 5.8
BRRI dhan32(ck) 116 6 6 122 55
BRRI dhan39(ck) 103 5 5 120 5.2
BRRI dhan56(ck) 110 5 5 112 4.8
LSD (5%) 2.69 1.55 0.26
CV(%) 14 0.8 2.9

DS: 21 Jul 2014, D: 17 Aug 2014.
*PACP=Phenotypic acceptabilit** Tungro infected while others were completely resistant.

Table 4. Yield data of proposedvariety trial, Zn enriched IRRIGATED RICE (BORO)
rice, T.Aman 201415.

Designation Gro"":ga‘;})‘raﬁon (\t(r']‘:r'?) Development of Boro varieties forhaor areas.
Five F, s were grown in the regiond station,
BR75282R-16-HR10 138 6.28

BRRI dhan39 (ck) 133 6.03 Habigan) during Boro 201415 season The F,
seedlings were planted in a 2.7row plot with 25
cm spacingbetweenrows Fertilizersat the rate of

Table 5. Yield data of proposedvariety trial, RLR, T. Aman 80:60:60:D kg ha' NPKS were applied All

DS: 15 Jul 2015, D: 16 Aug 2015.

201415. fertilizers were applied at final land preparation
Designation Growth duration (day) Yield (tha?) except N. Nitrogen in the form of urea was top
BR747216.2-1.2-3 128 457 dressd thrice 15 30 and 45 days after
BR76225-1-1-1 132 5.42 transplanting All othe culturd management
BRRI dhan39 (ck) 130 4.10 practices were done as and when necessary.

BRRI dhan49 (ck) 133 6.36

Fifteen F; plants were selectel from F,
population with desirabé charactes for the
developmen of varieties suitabke for haa areas
(Table 7).

DS: 16 Jul 2015, D: 14 Aug 2015.

with 20 cm spacing between rows. Fertilizershat
rate of 100:60:60:10:0 kg hal NPKSzZn were o . .
applied. All fertilizers were applied at final land dv;nrilg:gizj?/n ?;'neelg altc:1a lwi'E: \I(BL#R:LI). dh';cri;g
preparation except N. N in the form of urea was to@scheokwas IangtJe din a5 4gm-10row lot with
dressedthrice 15 days after transplanting(DAT), >P ' . P

30 DAT and 60 DAT. All othe cultural 25 cm spacing between rows. fezers at the rate
managemen pracices were done as and when of 100:60:60:10:0 kg hal NPKS and Zn were
necessary. BR73571-2-4-1-1 (5.33 thd) yielded applied. All fertilizers were applied at final land
higher than BRRI dhan37 (4.06 thawith shorter preparationexceptN. N in the form of ureawas
growth duration (Table 6). Table 7. List of the F, materials, Baro 2015.

Parentage Selected plants (no.)

Table 6. Yield data of proposedvariety trial, PQR, T. Aman

201415. AS996/BR19 4

. . . . 1 ADYYO/BRKI anan4os 4
Designation Growth duration (day) Yield (tha?) IR739053-2-2/BRRI dhan29 3
BR7357%11-2-4-1-1 134 5.33 IR739053-2-2/BRRI dhan45 2
BRRI dhan37 (ck) 139 4.06 BR19/AS996 2
DS: 15 Jul 2015, I: 15Aug 2015. Total selected plant 15
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top dressd thrice 15, 30 and 45 days after

One testel enty, NERICA L-22 (6.2 tha)

transplanting All othe culturd management vyielded similar to BRRI dhan28 (6.1 tRawith

practices were done as and when necessary.

Onetestedentry BR862514-7-4-1 (7.5 tha?)
yielded similar to BRRI dhan29 (7.7 tRawith
shorter growth duration (Table 8).

Preliminary vyield trial (PYT#2). Four
advancd breedirg lines along with BRRI dhan29
as chedk were planted in a5.4m-10-row plot with
25 cm spacirg betwea rows Fertilizers at the
rate of 100:60:60:10:0 kg hal NPKS and Zn
were applied All fertilizers were applied at final
land preparatio excepg N. Nitrogen in the form
of urea was top dressd thrice 15, 30 and 45 days
after transplanting All othe cultural
managemein practices were done as and when
necessary.

None of the entries,yieldedhigherthan BRRI
dhan297.8 thal) (Table 9).

Secondaly vyield trial (SYT). Three
advancd breedirg lines along with BRRI dhan28
as chek were plantal in a5.4m-10-row plot with
25 cm spacirg betwea rows. Fertilizers at the
rate of 100:60:60:10:0 kg hal NPKS and Zn
were applied All fertilizers were applied at final
land preparatio excepg N. Nitrogen in the form
of urea was top dresséd thrice 15, 30 and 45 days
after transplanting All othe cultural
managemei practices were done as and when
necessary.

longer growth duration (Table 10).

Regiond yield trial (RYT). Six advanced
breeding lines along with BRRI dhan28 as check
was planted in a 5.4 +b0-row plot with 25 cm
spacig beween rows Fertilizers a the rate of
100:60:60:10:0 kg hal NPKS and Zn were
applied. All fertilizers were applied at final land
preparation except N. N in the form of urea was top
dressd thrice 15 30 and 45 days after
transplanting All othe culturd management
practices were done as and when necessary.

Thetestedentry PR33993B-15-2-1 (6.0tha?)
yielded lower than BRRI dhan28 (6.2 #awith
similar growth duration (Table 11).

Regiond yield trial (RYT), high yield. One
advancd breedirg line along with BRRI dhan28
as chedk was planted in a 5.4 m-10-row plot with
25 cm spacig betwea rows Fertilizers at the
rate of 100:60:60:10:@ kg hal NPKS and Zn
were applied All fertilizers were applied at final
land preparatio excep N. Nitrogen in the form
of urea was top dressd thrice 15, 30 and 45 days
after transplanting All othe cultural
managemetn practices were done as and when
necessary.

Thetestedentry BRH11-9-11-4-5B (6.0 tha?l)
yielded highe than BRRI dhan 28 and BRRI
dhan29 in all the five locations (Table 12).

Table 8. List of the homozygous lines with yield (th& from PYT#1, Bao 2015.

Designation Plant ht (cm) PACP Growth duration (day) Yield (t ha?)
Vegetative stage Maturity stage

BR862113-5-7-3 98 5 5 146 5.8

BR862312-6-3-2 106 4 5 148 6.3

BR86249-5-3-1 107 5 5 149 5.5

BR862514-7-4-1 106 3 3 147 7.5

BRRI dhan29 (ck) 90 3 3 161 7.7

DS: 20 Nov 24, DT: 30 Dec 2014

Table 9. List of the homozygous lines with yield (thd) from PYT#2, Bao 2015.

Designation Plant ht (cm) PACP Growth duration (ely)  Yield (t ha?)
Vegetative stage Maturity stage

BRH1-14-3-4-2 123 5 4 152 6.5

BRH2-12-3-6-2 127 5 5 151 6.2

BRH3-15-2-4-1 133 5 5 150 6.3

BRH4-9-2-4-3-1 118 5 5 149 6.3

BRRI dhan29 (ck) 98 3 3 161 7.8

DS: 20 Nov 2014, O: 31 Dec 2014
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Table 10.Yield and ancillary characters of the advanced teeding lines, SY, Boro 2015.

Designation Plant ht (cm) PACP Maturity (day) Yield (t hal)
Vegetative stage Maturity stage
NERICAL-1 73 5 5 150 5.8
NERICAL-22 94 4 3 151 6.2
NERICAL-32 84 5 4 152 5.9
BRRI dhan28 (ck) 99 3 3 147 6.1
LSD (5%) 5.39 1.28 0.71
CV(%) 3.1 0.4 5.7

DS: 20 Nov 2014, : 30 Dec 2014

Table 11. Yield and ancillary characters of the advanced teeding lines,RYT# Habiganj, Boro 2015.

Designation Plant ht (cm) PACP Maturity (day) Yield (t hal)
Vegetative stage Maturity stage

PR33993B-15-2-1 89 5 4 148 6.0

BRRI dhan28 (ck) 96 3 3 146 6.2

DS: 20 Nov 2014, I: 31 Dec 2014,

Table 12.Yield and ancillary characters of the advanced keeding linesRYT# high yield, Boro 2015.

Designation Pnicle/plant Panicle length Duration Yield (t/ha)

(day) Gazipur Rangpur Nilfamari Habiganj Sherpur Valuka

BRH11-9-11-4-5B 14 255 147 7.1 7.9 7.3 8.3 7.6 8.5
BRRI dhan28 13 25.0 145 7.0 6.1 6.0 7.2 6.5 6.7
BRRI dhan29 16 28.5 161 7.3 7.3 7.1 7.5 6.9 7.2

RYT#1(HQ), premium quality rice. Five five days before Pl stage All othe cultural
advanced breeding lines along with BRRI dhan5@nanagemen practices were done as and when
and BRRI dhan63 as checks were planted in a 5decessary.
m-10-row plot with 25 cm spacing between rows. BR809655-1-9-1 (5.9 thal) andBR80761-2-
Fertilizers at the rate of 100:60:60:10:10kg ha? 2-3 (5.9 tha?l) yielded higher than BRRI dhan50
NPKSZn were applied. All fertilizers were applied (5.3 tha) but yielded similar to BRRI dhan63 (5.9
at final land preparation except N. N in the form ofthal) with longer growth duration (Table 13).
ureawastop dressedhrice, 15 DAT, 30 DAT and

Table 13.Yield and ancillary charactersof the advanced Ibeeding lines RYT#1, Boro 2015.

Designation Plant ht (cm) PACP Maturity (day) Yield (t hal)
Vegetative stage Maturity seige
IR7773493-2-3-2 93 5 3 153 5.4
BR807952-2-2-2 84 5 3 155 55
BR809655-1-9-1 84 6 5 153 5.9
BR80761-2-2-3 94 6 4 155 5.9
BR809648-2-2-4 92 3 4 151 55
BRRI dhan50 (ck) 85 3 4 154 5.3
BRRI dhan63 (ck) 81 3 3 148 5.9
LSD (5%) 3.85 1.19 0.56
CV(%) 25 0.4 5.6

DS: 6 Dec 2014, I: 17 Jan 2015.
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SUMMARY

Four out of eight B. AuRYT entries produced
highe yield (3.27-4.0 t/ha) than BRRI dhan43
(3.07 t/ha) of them BR7383B-23 produced the
highest.

Three out of nine T. Aus-RYT entries
produced higher yield (4.26.67 t/ha) than BR26
and BRRI dan48 (3.074.18 t/ha). Among them
BR771855-1-3 produced the highest.

Two out of eight somaclond entries BRRI
dhan29SC328-16-10-6-HR3 and BRRI dhan29
SC328-16-10-4-HR6 producedbetteryield (3.50
3.68t/ha) in T. AuRYT.

Only one of five anthe cultured T. Aman
RYT entries BR7082AC9-1-1-2-1-1 produced

t/ha) than BRRI dhan39and BRRI dhan56(3.30
3.86 t/ha) in Tanore.

Only BR80761-2-2-3 from seven Boro-
RYT(PQR) genotypes gave higher yield (5.82 t/ha)
than BRRI dhan50 and BRRI dhan63 (4%I7
t/ha).

Only BR737218-2-1-HR1-HR6 (Com) from
nine RYT-PQR (Com) genotypes produced higher
yield (6.75 t/ha) than BRRI dhan28, BRRI dhan50,
BRRI dhan60 and BRRI dhan63 (4-B®2 t/ha) in
Boro.

Seven of 13 Boro-RYT(FB) genotypes
produced higher yield (6.16.97 t/ha) han BRRI
dhan28 BRRI dhan® and BRRI dhan® (5.07
6.01 t/ha).

Three from 11 Boro-RYT(MER) genotypes

slightly higher yield (3.20 t/ha) than BRRI dhan48produced higher yield (6.68.80 t/ha) than BRRI

(3.15 t/ha).

Only one of five T. AmanRYT(RLR)
genotypes; IR702120-CPA 4-2-2-2 gave higher
yield (4.84 t/ha) than BRRI dhan® and BRRI
dhan32 (30-4.68 t/ha).

Nine of 10 T. AmarRYT(PQR) entries gave

higher yield (3.84.28 t/ha) than BRRI dhan37 and

BRRI dhan3! (1.822.% t/ha) Among them
BR822617-1-2 produced the highest.

Only two of nine T. AmanRYT(MER)
genotypes BR784054-3-2-2 and PSBRCS82
(IRRI123) gave higher vyield (5.1892 t/ha) than
BRRI dhan32 and BRRI dhan39 (4-4182 t/ha).

Thirty-five of 55 OYT-GSR genotypes
produced higher yield (3.84.92 t/ha) than BRRI
dhan39 and BRRI dhan56 (2-:2197 t/ha).

Only HHZ5-DT20-DT3-Y2 from 19 SYT-1

dhan® (5.98 t/ha but nore out yielded BRRI
dhan29 (7.18 t/ha).

All the five Boro-RYT(GSR genotypes
produced higher yield (6.37.15 t/ha) than BRRI
dhan® (6.08 t/ha) but nore out yielded BRRI
dhan29 (7.56 t/ha).

Three out of 27 Boro-OYT(GSR materials
GSR IR19-D15Y1, GSR IR112-Y8-D2 and GSR
IR1-9-D13-S2 producel comparale yield (6.11-
6.44 t/ha) than BRRI dhan59and BRRI dhan47
(5.936.13 t/ha) in orfarm.

Three out of 22 Bor®YT(GSR) genotypes
HHZz5-DT20-DT3-Y2, HHZ5-Y7-Y2-SUBL,
HHZ5-DT20-DT2-DT1 from produce higher
yield (5.906.25 t/ha) than BRRI dhan® (5.89
t/ha). Two genotypes HHZ5-Y7-Y2-SUBL and
HHZ5-DT20-DT2-DT1 produced (5.95.25 t/ha)

genotypes produced more vyield in Godagari (5.04%igher than BRRI dhan28 (5.91) in-farm.

t/ha) and orstation (5.67 t/ha) than BR11, BRRI

dhan32 BRRI dhan® and HUA565 (5.00-5.39
t/ha).

Only HHZ17-Y16-Y3-Y2, HHZ23-DT16-
DT1-DT1 and PSBRC@® from 16 T. Aman
SYT2(GSR genotyps produca highe vyield
(4.904.9% t/ha) than BRRI dhan® and BRRI
dhan® (4.284.74 t/ha) in on-station whereas
HUANG HUA ZHAN and PSBRC® produced

Only IR84678255-B from eight Boro
SYT(GSR) genotypes produced higher vyield (7.02
t/ha) than BRRI dhan28and BRRI dhan59(6.21-
6.35 t/ha) in offarm.

Fou out of seven Boro-RYT1 materials;
HHZ15-SAL13-Y1, HHZ15-DT4-DT1-Y1,
HHZ23-DT16-DT1-DT1 and HHZ1iDT7-SAL1-
SAL1 produced higher yield (6.6h64 t/ha) than
BRRI dhan29 and BRRI dhan60 (6-652 t/ha) in

higher yield (5.0%.28 t/ha) in Godagari and nine on-farm.

genotypes (4.4%.50 t/ha) in Tanore.
Only HHZ5-SAL10-DT1-DT1 from six T.
AmanRYT genotypesproducedmore yield (4.29

232 BRRIAnnual Report 20145

Only BR4909R1-R2 out of six anther cultad
RYT-1 materials produced higher yield (6.36 t/ha)
than BRRI dhan28 (5.94 t/ha).



The testal genotye BR6158RWBC22-1-1  (4.244.59 t/ha) in stressd and 5.60 t/ha in
from Biotechnoloy Division producel higher controlled condition.
yield (9.23 t/ha) than BRRI dhan® and BRRI The abundance of different insectere found
dhan58 (7.3-8.67 t/ha). in the light trap. Among them GLH was the highest

Five out of 16 T. Aman hybrids produced >6followed by BPH and YSB. Pe& of GLH and
t/ha yield. Among them H993 produced the highesWWLH observe in Novembe wheres YSB and
(53.76 kg/day). BPH in October.

Seven out of 19 hybrids of A set produced >8  Among the natural enemies staphylinid beetle
t/ha yield. Out of them H1046 produced the highespopulation was found the highes followed by
(59.27 kg/day). Ten out of 19 hybridsf B set earwig ad green mirid bug. Peak of STB and EW
producel >8 t/ha yield. Among them H1007 was observed in March and June respectively.
producedthe highest(59.48 kg/day). Nine out of The highe$ numbe of grasshopperGLH and
18 hybrids of C set produced >9 t/ha yield. Amongice leaf roller were found in fully controlled plots
them H1036 producedthe highest(61.03 kg/day) (9.5 170 and 2.25/2 complee sweep but the
in Boro. incidene was belov the ecoromic threshold

The propose genotype BR735711-2-4-1-1  level.
produced gnificantly higher yield (3.49 t/ha) than The highest number of natural enemies; spider,
BRRI dhan37 (1.68 t/ha) in PQR. damseé fly, lady bird beete and long horned

Both the proposd genotyps IR83377#B-B-  grasshoppewere found in 1 m away from the
93-3 and IR8258®B-B-84-3 produced higher yield flowering plants of rice bund.

(4.495.84 t/ha) than BRRI dhan56 (3-4847 t/ha) Four times insecticide (Carbofuran 5G @ 10
in different drought prone areas. kg/ha) used plots gavee highest yield but similar

Both the proposedgenotypesiR831406B-36- to that of 1 m and 4 m away nectach flowering
B-B and IR8314B-71-B-B produced significantly plants grown in bunds surrounded rice crops.
highe yield (6.106.12 t/ha) than BRRI dhan28 The highest natural enemies and parasitism by
(5.39 t/ha) with less water supply. Trichogramma zahiriwere observed in rice field

Twelve out of 88 OYT-STRASA materials nearby nectarich flowering plants. ldwever, the
gave >3 t/ha yield those out yielded BRRI dhan56least natural enemies and parasitism were found in
IRRI 123, MTU 1010 (0.92.95 t/ha) in controlled four times insecticides applied plots. Moreover, no
condition. Of them IR95836 produced the highesyield reduction was noticed betwea rice fields
yield (4.46 t/ha) even narrowly higher than the bessurroundd by flowering plants and insecticide
check IR64 (4.33 t/ha). treated plots.

Eight out of 55 AYT-STRASA genotypes On average 0.80.20 YSB were aught per
gave >4.50 t/ha yield in controllecbredition that pheromone trap during September and 1.19 to 1.80
was highe than the yield of Sambla Mahsuri, during October. The RLR caught was less than that
MTU 1010 Swarna BINA dharv and BRRI of YSB, which was 0.78.93 and 0.54.59 during
dhan56(2.553.62t/ha). Out of themIR8765621-  September and October respectively.

1-14 produced the highest (4.88 t/ha). Whereas five  About 14 tonstruthfully levelled seedsof two
producel >4.00 t//ha yield in stressd condition T. Aus, 11 T. Amanand five Boro varietiesfrom

tha wasalsohigherthantheyield of checks(2.80- 20132014 fiscal year produce were distributed and
3.88 t/ha). Among them IR889a81-1-3 produced sold to the Researchers and local farmers according
the highest (4.34 t/ha). to their demand.

All of the 14 PVSSTRASA genotypesgave More than 15 tons TLS were produced from
>4 .00 t/ha yield irrespective of site and conditionghree T. Aus, 12 T. Aman and seven Boro varieties
exceptstressedt Pabawhereonly IR88864-2-1-1-  during the eporting year. About 20 tons breeders
3, IR8896645-2-1-4, IR10L282 IR10L27 and seeds (BS) were produced from four T. Aman and
IR8776153-1-1-1 gave >4.00 t/ha yield. Out of three Boro varieties and sert to the Genetic
themIR8776153-1-1-1 producedthe highestyield  Resources and Seed Division.
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VARIETAL DEVELOPMENT landpreparatiorandN in two equalsplitsat 10 and
30 days interval starting after transplanting. Crop

Regional yield trial (RYT), B. Aus 2014 management practices such as cultural operations
Eight genotypes including the check BRRI dhan43and pest management activities were done in time.
were used to evaluate them for yield potential an®ata were recordel on flowering and maturity,
adaptability Dry seedig of the genotyps was plant height lodging tolerance phenotypic
donein moist soil in a unit plot size5.4m x 12  acceptability and yield.
rows with 25 cm row spacing. Genotypes in the  Three testal entries produce highe yield
field lay out was distbuted following RCB design (4.264.67 t/ha) than the checks (3:0718 t/ha)
with three replications Fertilizers PKS and Zn  (Table 2). BR771855-1-3 produce the highest
were applied @ 10:30:18:36 kg/ha respectively vyield (4.67 t/ha) followed by BR77185-1-3 (4.53
from TSP, MOP, gypsum and zinc sulphate durind/ha) and selected for further advancement.
final land preparation and N @ 60 kg/ha from urea
in three splits at 15, 30 and 45ydaafter seed Regionalyield trial (RYT-Somaclone),T. Aus2014
emergenceHand weeding was done three times  Eight entries including three checks WK1, Parija
but no herbicice was applied Plart protection and BRRI dhan48 were evaluated for their yield
measures were taken as and when necessary. Datatentid and adaptability Seedling of 24 days
were taken on dat of flowering and maturity, were transfanted with 23 seedlings/hill. The hill
number of panicles and yieldm spacingwas 25 cm x 15 cm andunit plot sizewas

Fou testal entries producal highe yield 5.4 m x 2.0 m. Fertilizers PKS and Zn were
(3.27-4.0 t/ha) than the check (3.07 t/ha) (Table 1)applied @ 60:40:40:D kg/ha respectivey from
BR73832B-23 produce the highes yield (4.0 TSP, MOP, gypsum and zinc sulphate during final
t/ha) followed by BR75872B-3 (3.78 t/ha) and land preparationand N in two equal splits at 10-

were selected for further advancement. and 30day after transplanting. Crop management
practices suc as culturd operatiors and pest
Regional yield trial (RYT), T. Aus 2014 managemei activities were dore in time. Data

Nine entriedncluding two checks BR26 and BRRI were recordel on flowering and maturity, plant
dhan8 were usal to evaluae them for yield height, lodging tolerance, phenotymcceptability
potentid and adaptability Seedling of 26 days and yield.
were transplanted with-2 seedlings/hill. The hill Two testedentriesBRRI dhan29SC328-16-
spacingwas 25 cm x 15 cm andunit plot sizewas  10-6-HR3 and BRRI dhan28C328-16-10-4-HR6
54 m x 2.0 m. Fertilizers PKS and Zn were performed better (3.58.68 t/ha) than the checks
applied @ 60:40:40:D kg/ha respectivey from  (1.523.45 t/ha) (Table 3) and were selected for
TSP,MOP, gypsumandzinc sulphateduring final

Table 2. Yield contributing parameters and yield of RYT

Table 1. Yield contributing parameters and yield of RYT genotypes,T. Aus 2014.
genotypes, BAus 2014.

Designation Plant Growth Yield
Designation Plant Growth Yield ht  duration (t/ha)
ht  duration (t/ha) (cm)  (days)

(cm) _ (days) BR8113-21-3-1 102.7 118 361

BR76982B-1-9-1 98.0 107 2.91 BR792245-2-2-1 115.7 114 3.53

BR76982B-1-9-2 98.3 106 3.47 IR7866BR-3-1 1040 110 3.89

BR76992B-3-13-3 114.3 110 3.07 BR770862-1-1 110.3 113 4.26

BR76922B-5-2 1147 104 2.16 BR771856-3-1 106.7 110 4.04

BR76922B-5-4 105.7 109 2.59 BR7718551-3 108.7 110 4.67

BR73832B-23 107.0 103 4.0 BR7718551-3 108.7 82 4.53

BR75872B-3 126.7 105 3.78 BR26 (ck 110.7 85 4.19

BRRI dhan43 (ck) 121.3 104 3.07 BRRI dhan48 (ck) 99.3 88 4.12

LSD at 5% 6.73 0.36 0.78 LSD at 5% level 426 0.86 0.76
DS: 25Apr 2014. DS: 20Apr 2014, DT: 15 May 2014.
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VARIETAL DEVELOPMENT landpreparatiorandN in two equalsplitsat 10 and
30 days interval starting after transplanting. Crop

Regional yield trial (RYT), B. Aus 2014 management practices such as cultural operations
Eight genotypes including the check BRRI dhan43and pest management activities were done ir.tim
were used to evaluate them for yield potential an®ata were recordel on flowering and maturity,
adaptability Dry seedig of the genotyps was plant height lodging tolerance phenotypic
donein moist soil in a unit plot size5.4m x 12  acceptability and yield.
rows with 25 cm row sucing. Genotypes in the Three testal entries producel highe yield
field lay out was distributed following RCB design (4.264.67 t/ha) than the checks (3:0718 t/ha)
with three replications Fertilizers PKS and Zn  (Table 2). BR771855-1-3 produce the highest
were applied @ 10:30:18:36 kg/ha respectively vyield (4.67 t/ha) followed by BR77185-1-3 (4.53
from TSP, MOP, gypsum and zinc sulphate durind/ha) and selected for further advancement.
final land preparation and N @ 60 kg/filam urea
in three splits at 15, 30 and 45 days after seeRegionalyield trial (RYT-Somaclone),T. Aus2014
emergenceHand weeding was done three times  Eight entries including three checks WK1, Parija
but no herbicice was applied Plart protection and BRRI dhan48 were evaluated for their yield
measures were taken as and when necessary. Datatentid and adaptability Seedling of 24 days
were taken on dat of flowering and maturity, were transplanted with-2 seedlings/hill. The hill
number ofpanicles and yield/f spacingwas 25 cm x 15 cm andunit plot sizewas

Fou testal entries producel highe yield 5.4 m x 2.0 m. Fertilizers PKS and Zn were
(3.27-4.0 t/ha) than the check (3.07 t/ha) (Table 1)applied @ 60:40:40:D kg/ha respectivey from
BR73832B-23 produce the highes yield (4.0 TSP, MOP, gypsum andnz sulphate during final
t/ha) followed by BR75872B-3 (3.78 t/ha) and land preparationand N in two equal splits at 10-

were selected for further advancement. and 30day after transplanting. Crop management
practices suc as culturd operatiors and pest
Regioral yield trial (RYT), T. Aus 2014 managemei activities were dore in time. Data

Nine entries including two checks BR26 and BRRIwere recordel on flowering and maturity, plant
dhan8 were usal to evaluae them for yield height, lodging tolerance, phenotypic acceptability
potentid and adaptability Seedling of 26 days and yield.
were transplanted with-2 seedlings/hill. The hill Two testedentriesBRRI dhan29SC328-16-
spacingwas 25 cm x 15 cm andunit plot sizewas  10-6-HR3 and BRRI dhan28C328-16-10-4-HR6
54 m x 2.0 m. Fertilizes PKS and Zn were performed better (3.58.68 t/ha) than the checks
applied @ 60:40:40:D kg/ha respectivey from  (1.523.45 t/ha) (Table 3) and were seldcfer
TSP,MOP, gypsumandzinc sulphateduring final

Table 2. Yield contributing parameters and yield of RYT

Table 1. Yield contributing parameters and yield of RYT genotypes,T. Aus 2014.
genotypes, BAus 2014.

Designation Plant Growth Yield
Designaion Plant Growth Yield ht  duration (t/ha)
ht  duration (t/ha) (cm)  (days)

(cm) _ (days) BR8113-21-3-1 102.7 118 361

BR76982B-1-9-1 98.0 107 2.91 BR792245-2-2-1 115.7 114 3.53

BR76982B-1-9-2 98.3 106 3.47 IR7866-BR-3-1 1040 110 3.89

BR76992B-3-13-3 1143 110 3.07 BR770862-1-1 110.3 113 4.26

BR76922B-5-2 1147 104 2.16 BR771856-3-1 106.7 110 4.04

BR76922B-5-4 105.7 109 2.59 BR7718551-3 108.7 110 4.67

BR73832B-23 107.0 103 4.0 BR7718551-3 108.7 82 4.53

BR75872B-3 126.7 105 3.78 BR26 (ck) 110.7 85 4.19

BRRI dhan43 (ck) 121.3 104 3.07 BRRI dhan48 (ck) 99.3 88 4.12

LSD at 5% 6.73 0.36 0.78 LSD at 5% level 426 0.86 0.76
DS: 25Apr 2014. DS: 20Apr 2014, DT: 15 May 2014.

234 BRRIAnnual Report 20145



Table 3. Yield contributing parameters and yield of RYT ~ were applied @ 17.4:58.5:14:4.3 kg/ha from triple
(Somaclone) genotypesl. Aus 2014. super phosphate, muriate of potash, gypsum and
Designation E'a”t § Growth Yﬂ'ﬁ'd zinc sulphateduring final land preparationand N

oy e Wha) @ 108 kg/ha in three equd splits at 15 days
SRR dhan295C3 26161000l 957 o 2. interval starting from 10 days z;fteransplantlng
BRRI dhan295C328-16-106-HR3  107.3 80 368  (DAT). Crop management practices were done as
BRRI dhan29SC32816-10-4-HR5  109.3 80 3.31  and when necessary. Supplemental irrigation was

BRRI dhan29SC328-16-10-4-HR6  104.7 80 350  given when necessary. Data were recorded on date

\F/,\;ﬁa(?é&) gég %% fgg of flowering and maturity, plant height, lodging
Nerical0 893 103 o057 tolerance phenotypc acceptabiliy at vegetative
BRRI dhan48 (ck) 95.3 85 225  and maturity stage and yield/plot.

LSD at 5% level 3.88 - 0.59

DS: 1 May 2014, I: 25 May 2014. Hybrid rice trial for T. Aman 2014

The trials were conducted with 16 genotypes to
furthe advancementRa badly damaged Parija, evaluate specific and generatlaptability of the
NericalO and the check BRRI dhan48. genotypes in orstation condition. Seedlings of 23

days were transplanted in 5 »r6plot with 20 x 15
Regiond vyield trial (RYT-Biotechnology) T. cm spacirg using single seedling/hill The
Aus 2014 experimenth desi;gm was RCB with three
Five entries including the che&k BRRI dhan48 replications.FertilizersNPKS andZn wereapplied
were evaluatel for their yield potentid and @ 120:26:60:13:3.6 kg/ha from urea. Full doses of
adaptability. Seedlings of 20 days was transplantefiSP, gypsum,zinc sulphate,1/8" urea2/34 MOP
with 2-3 seedlings/hill Thehill spacingwas25¢cm  were applied during final land preparation. The rest
x 15 cm and unit plot size was45m x 2.0 m. of MOP at 50 days after transplanting (DAT) and
Fertilizers PKS and Zn were applied @ rest of urea in two equal splits at 15 and 50 DAT
60:40:40:10 kg/ha respectively from TSP, MOPwere top dressed. Crop management practices were
gypsum and zinc sulphaé during final land doneas and when necessaryData were recorded
preparation and N in two equal splits at 10 and 3@n dateof flowering and maturity, plant height,
days after transplanting Crop management lodging tolerance phenotypc acceptabiliy and
practices sud as culturd operatiors and pest vyield/plot.
managemei activities were dore in time. Data Five genotypes produced >6 t/ha vyield. The
were recordeé on flowering and maturity, plant  genotype H993 produced the highest yield (53.76
height, lodging tolerance, phenotypic acceptabilitkg/day) followed by H994 (51.26 kg/ha) (Table 4).
and vyield.

Only one tested entry BR708%C9-1-1-2-1-1  Hybrid ricetrial for A, B andC set,Boro 201415
produced slightly tgher yield (3.20 t/ha) than the The trials were conductedwith 19 genotypeseach
check BRRI dhan48(3.15 t/ha) and was selected of A and B se and 18 genotyps of C sé to

for further advancement. evaluate specific and generaflaptability of the
genotypes in orstation condition. Seedlings of 35
Regional yield trial (RYT), T. Aman 2014 days were transanted in 5 x 6 m plot with 20 x 15

Three regional yield trials for raifed lowland rice cm spacig using single seedlings/hill The
(RLR), premium quality rice (PQR and experimenta desim was RCB with three
micronutriert (MN) were conductel to evaluate replications.FertilizersNPKS andZn were applied
specific and general adaptability of the genotypes@ 124:26:60:13:3.6 kg/ha from urea. Full doses of
Seedlingof 21-23 daysweretransplantedn 5.4m TSP, gypsum,zinc sulphate,1/8" urea2/34 MOP

x 12 rows plot with 20 x 15 cm spacing usin@ 2 were applied during final land preparation. The rest
seedlings/hill. The experimental design was RCBf MOP at 50 days after transplanting (DAT) and
with three replications Fertilizers PKS and Zn  restof ureain two equalsplits at 15 and50 DAT
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Table 4. Yield and ancillary charactersof the Hybrids for T. Table 5. Yield and ancillary characters of the Hybrids for A

Aman 2014. set, Bao 201415.
Designation Plant ht Growth duration Sterility  Yield Designation Plant ht Growth duration Sterility  Yield
(cm) (days) (%) (tha) (cm) (days) (%)  (tha)
H982 1157 101 31.44 5.69 H1038 110.9 162 12.09 7.79
H983 103.9 103 28.88 5.14 H1039 88.7 146 18.99 6.14
H984 117.1 117 25.60 5,50 H1040 115.9 158 19.79 7.87
H985 123.0 117 23.80 5.72 H1041 81.3 148 9.50 7.80
H986 103.1 106 29.20 6.07 H1042 89.6 148 10.34 6.65
H987 1n.5 107 29.40 5382 H1043 92.7 147 8.79 8.14
H988 1mn.9 103 31.12 5.08 H1044 94.1 145 11.58 8.21
H989 116.5 111 24.72 5.33 H1045 91.2 150 11.59 7.68
H990 121.9 109 32.76  6.07 H1046 100.0 150 8.84 8.89
H991 114.7 102 27.40 4.31 H1047 92.7 145 5.49 7.91
H992 117.6 112 27.20 6.09 H1048 101.0 162 17.07 6.56
H993 129.0 117 2352 6.29 H1049 87.2 142 5.98 5.33
H994 133.9 119 27.60 6.10 H1050 88.8 150 14.81 7.45
H995 114.7 116 23.88 5.21 H1051 104.1 158 14.84 7.82
H996 115.6 99 3236 4.69 H1052 104.7 150 13.10 7.43
H997 116.9 103 26.80 5.18 H1053 90.4 145 8.19 8.18
LSD at 5% leve 1.23 - - 0.87 H998 92.3 148 5.66 8.42
PS 2 2014 T 22 12014 H999 94.7 148 714 810
H1000 95.1 149 8.88 8.07
were top dressed. Cropamagement practices were 1SR at 5% level 2.05 - - 0.52

done as and when necessaryData were recorded ~DS: 6 Dec 2014, I 10 Jan 2015.

on dateof flowering and maturity, plant height,

Iodging tolerance phenotypi: acceptabiliy and Table 6. Yield and ancillary characters of the Hybrids for B
. set, Bao 201415.

yield/plot.

In the A set seven genotypes produced >8 t/hBesignation Plant ht Growth duration Sterility  Yield

d %) (th

yield. The genotype H1046 quuced the highest (em) (day9) 0)  (Whey
. H1001 91.4 145 549  8.67
yield (59.27 kg/day) followed by H998 (56.89 102 83.9 148 1180 823
kg/ha) (Table 5). In the B sd 10 genotypes H1003 108.7 149 10.34 821
producel >8 t/ha yield. The genotype H1007  H1004 83.5 147 878  7.01
produced the highest yield (59.48 kg/day) followed:1005 gg'i iig ié'%’ g%
by H1015 (55.81 kg/ha) (Table 6). In the C set ning,; 4, 931 155 4160 922
genotypes produced >9 t/ha yield. The genotyp&yioos 90.9 147 839  7.72
H1036 produced the highest yield (61.03 kg/dayH1009 90.6 149 11.64 837
followed by H1021 (57.70 kg/ha) (Table 7). H1011 100.4 162 13.68  6.67

H1012 100.5 156 9.94 781

H1013 98.3 158 13.02 7.96

H1014 95.0 147 838 838
PEST MANAGEMENT H1015 106.6 160 2143 893

H1016 101.2 153 1111 815
Monitoring of pest and natural enemy incidence H1017 103.2 162 1548 7.50
by using liaht tra H1018 81.5 142 819 8.6
y using fig p _ _ H1019 95.5 155 6.75  8.42
Rice insect pests and their natuememies were |sp at5% level 1.43 ] a 0.59

monitored throughout the year by Pennsylvaniaips: g pec 2014, 0 10 Jan 2015.

light traps from July 2014 to June 2015 to study the

pestsand their naturale n e min@denepattern soures of the light traps. Insect pests and natural
in light trap and to creat a database The enemisthos were attractel to the light of the
trapswere operatél with 100 WATT white light trap slipped into the hole of the trap and
fluorescenttube light from dusk to dawn and the caughtbehindin a pot, which was attachedwith
tube was operate from the neares electricity  the hole of the trap. Then the inse¢ peg and
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Table 7. Yield and ancillary characters of the Hybrids for C Insect pests/month

white leafthoppe (WLH), brown plant hopper 0

set, Boo 201415. =—@— GLH == WLH
4500n
i = —>6=
(cm) (days) (%) (t/ha) 3500 == YSB —0— PB
H1020 109.8 161 1314 926 3000 —+=RLF —=—cCW
H1021 93.9 161 9.94 9.29 SHG == LHC
25004
H1022 95.9 158 8.19 9.24 2000- ——- MC FC
H1023 93.0 146 14.06 5.64 RB SB
H1024 90.5 146 1221 588 15001
H1025 90.5 161 12.12 8.33 1000+
H1026 99.5 156 6.40  9.07 500+ .
H1027 101.0 156 13.45 8.30 O e
H1028 98.9 158 9.95  9.27 > 25 8% 28588 ¢5= 5 ¢
H1029 96.3 149 994 856 53 < ®» gz 0 71 s 2 =3
H1030 91.9 142 922  7.07 Month
H1031 98.3 156 1053 9.12 , _ o o
H1032 94.6 156 11.96 9.09 Fig 1. Incidencepatternsof majorinsectpestsin light trap, July
H1033 78.7 141 1197  6.99 2014June 2015.
H103% 95.0 152 9.20 8.90 ,
H1035 98.2 156 1345 g31  Naturd enemies/month
H1036 103.3 156 778 952 1000
H1037 97.9 156 941  9.08 900==¢= BB =fll=CBB = STB
LSD at 5% level 1.78 - - 178 SO0 1= OMB —k—Drag, fly —0—EW
DS: 6 Dec 2014, I: 10 jan 2015. 600
) 500 i
naturalenemies wereollected,sorted,countedand 400
recorded in the data sheet every day. 300
The abundane of green leafhoppe (GLH), igg
L B ) ST N - u'l.'l.ﬁ"‘"?"

(BPH), white-backal plant hoppa (WBPH), 2 2 9 38 3 8 8 6T 7 ¢

: 5 I »® O zo0 UL F 2= 3
yellow stam borea (YSB), pink bore (PB), leaf S <

roller (LR), caseworm (CW), grasshopper (GH), Month

mole cricke (I\/IC), field cricket (FC), rice bug Fig. 2. !ncjdencepatternof naturalenemiesf rice insectpests

(RB) and stink bug (SB) were found in the light in light trap, July 2014une 2015.

trap during the reporting period. Among the insecblock into four plots to conserve natural enemies

pests GLH populatiors were found the highest through different ecologicd engineering

followed by BPH and YSB. Pe& of GLH and  approaches. Nectaich flowering plants (Cosmos)

WLH observe in Novembe wherea YSB and  were planted on bundsof each four plots of the

BPH in October rather than a small peak of BPHirst block to povide food and shelter for different

found in May Fig. 1). parasitoids Normd cultivation was dore in the
Among the natural enemies; staphylinid beetlesecond block with no insecticide. Prophylactic use

(STB) populations was found the highest followedof insecticice was done (Carbofuram 5G @ 10

by earwig (EW) and green mirid bug (GMB). Peakkg/ha) at 15 days interval (5 times) in tBé block

of STB and EW was observed in March and Junefter 1st top dressinof urea. Twenty complete

respectivey whereas BPH showel two peX in  sweeps were taken from all the blocks at every 15

November and Ma(Fig. 2). daysinterval up to flowering. Numberof insect

pest and natural enemies for all the sweeps from

Conservation of natural enemies through  different blocks were countel and recorded

ecologicd engineering approaches T. Aman  separately Parasiti;m was determine through

2014 retrieval method.

The experiment was conducted with BRRI dhan52  Theresultsshowedthat the highestnumberof

in alargefield divided into threeblocksandeach  grasshoppe (GH), green leafhoppe (GLH) and
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rice leaf roller (RLR) were foundin T, (9.5,17.0 surroundd by flowering plants compare with
and 2.25/20 complete sweep, respectively). But thiasecticide application. So, farmers can avoid the
incidence was below the economic threshold levdloxic and hazardos insecticide to contrd the
(Fig. 3). Incae of naturd enemis the highest insed¢ pess by growing nectarrich flowering
number of spider, damsel fly (Dam. fly), lady bird plants on the bunds of sutmaded rice crops.
beetle (LBB) and long horned grasshopper (LHG)
(5.75, 11.5, 2.2%@nd2.75/20completesweep, Natural enemies/20 sweep
respectively\werefoundin T, (Fig. 4). In T, four 14
time used insecticide (Carbofuran 5G @ 10 kg/hajz- ET, ET, ETs Ti0
but yield was similar to that of T, and T, where
nectarrich flowering plants grown in bunds
surroundedrice crops. Lower yield was observed
in T, where no insecticice was applied and no
flowering plants were grown in rice bunds.
Moreove the lowed parasitisn occurrel by
Trichogramna zahin  where continuously
insectiside was used (Fig. 5). .
The highest natural enemies and parasitism by gpiger Drag. fiy Dam.fy  LBB dHe
Trichogramma zahiriwere observed in rice field Name of natural enemies
nearby nectarich flowering plants. However, the Fig. 4. No. naturd enemies?0 complet swee in different
least natural enemies and parasitism were found in :Ireatm_en‘s (Tll asnd sz_: 1bam| 4m awatg_/ frlomTthe
rce field where four fimes (continuous/ w0 B of e ot resperie T
prophylactic) insecticides were applieMloreover, insecticide and no flowering plants).
there was no vyield reducton in rice field

8
6
4
2
0

Insect pests/20 sweep Yield (t/ha) Percent parasitism

251 B Yield afll® Parasitism
6= = 50

5.47 5.39 5.53
i WT, BT, HET3 T4
20 I = 40
15+ = 30
10+ I = 20
5 4 = 10
0
01 T1 T2 Ts Ta
GH GLH WLH YSB LHC RLR CW RB Treatment

Name of insect pests Fig. 5. Parasitisn (%) by T. zahii and yield in different
Fig. 3. No. insect pest/20 complete sweep in different treatments treatmens (T; ard T2 : 1 arnd 4 m away from the
(Trand T2 : 1 and 4 m away from the flowering plants of flowering plants of rice bund respectively T3z :
rice bund; respectively, sT: Prophylactic insecticide use) Prophylacte insecticice use and T4 : Contrd (No

and T4: Control (No inseticide and no flowering plants). insecticide and no flowering plants).
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SUMMARY VARIETAL DEVELOPMENT

In T. Aman 2014, PQRenotypes BR8228-5-2-2  Observational trial (OT)

and BR822617-1-2 gaw 1.6 t/ha highe grain  Growing and screeningof pedigree population.

yield compared to the check variety BRRI dhan34ight F, 54 F; 30 BC,F;, 47 F,, 63 F;, 55 F;, 27

(RYT). F, 12 Fg plant progenieg(total 288) weregrown to
Two genotyps (HHZ6-SAL3-Y1-SUB2 and selectof submergencand mediumstagnantvater

HHZ11-DT7-SAL1-SAL1) gave 1.75 and 1.0 t/ha tolerart progenis with improved plant type A

highe vyield respectivey over the ched variety total 333 prgenies and 14 bulk populations were

BRRI dhan29 with similar growth duration. selectedand preservedrrom pedigreenursery(F,-
T. Aus (BRRI dhan48)T. Aman (BRRI  Fjand BGF;generations (Table 1).
dhan62j)Potab (Cardinal}Mungbea (BARI 6) Seconday vyield trial (SYT#2) under

and Maize (NK40)-T. Aman (BR11)Potato stagnart flood and rainfed conditions. Five
(Cardinal) gave higher rice equivalent yield andgenotyps along with one ched variety were
higha retum compard to farmer® general evaluaté at rainfed and controlled stagnant
pracice. conditions Unde rainfed condition the tested

BRRI dhan58or BRRI hybrid dhan3may be entries performed well but in stagnation condition
an alternative of BRRI dhan®3 at late planting the lines did not give satisfactory yield and other
situation (Braus) after potato harvest in Rangpuparameters (Table 2). None of the genotypes were
region. found superior than BRI dhan44. Two genotypes

BRRI hybrid dhar8 producel highe yield were selected for SFT testing by Plant Physiology
(7.0 t/h@) at 1 March planting with 25-35 days Division, BRRI.

old seedlig but gave highe vyield (6.40 t/ha) Participatory variety selection (early) under
at 15 March planting with 40-dayold flooded condition, T. Aman 2014 Six submergence
seedling. ard mediun stagnah wate tolerart high yielding

Prilled urea application by applicator and pre genotype along with two standad ched varieties
emergence herbicide + 1HW at 40 DAT may bewere evaluatéd in this trial unde naturd and
used to obtain the highest yield of transplant Boro

rice BRRI hybrid dhan3. Table 1. List of progeniesselectedfrom F, population and
Better sedling growth with higher yield was Pedigee nursey, T. Aman 2014, BRRI RS, Rangpu.
obtained from late sowing (December 10 and 203R no. Parentage/ Pedigree Progenies
comparé to early sowing (20 Novembe and 1 selected
December). F, generation
Polythene covering at day and night is mor€Ri0200 10920 et 7
effectivein dry seedbeccomparedto wet seedbed prip211  BRRI dhan23 x Chiherargubl 7
to redu® seedlig mortality, cold injury and BR10212 BRRI dhan39 x Chiherar§ubl 5
disease. BR10214 BRRI dhan46 x BRRI dhan51 6
Farmes are growing tobaco a Rangpur SHICZIS SRZWSLroeme ¢
and Lalmonirha mainly becaus of higher pgRrig218 BRRI dhan52 x DGB49 8
profit. Subtotal 54
A total of 10,262 kg TLS and 8,608 kg breederGeneration No. of crosses
seal of Aus (BRRI dhan48) T. Aman (BR11, [ o'™ ‘1‘1(?2;) .
BR22, BRRI dhan34 BRRI dhan46 BRRI g4 6 (47) 42
dhan49 BRRI dhan52 BRRI dhan56 BRRI F5 7 (63) 48
dhan¥ and BRRI dhan63 and Boro (BRRI 6 9(59) 63
dhan28 BRRI dhan29 BRRI dhan50 BRRI F/ 20 2
dhan55 BRRI dhan58 BRRI dhan59 BRRI  Total 333 progenies +
dhan60, BRRI dhan62) was produced. 14 fixed lines
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Table 2. Performance of the entries fom SYT-2 (SFT) underrainfed and flooded conditions,T. Aman 2014.

Genotype Plant ht (cm) Duration (day) Grain yield (t/ha
Rainfed Flooded Rainfed Flooded Rainfed Flooded

IR 09F188 102 112 132 130 5.00 3.17
IR 09F181 106 121 138 139 412 2.87
IR 09F186 94 103 133 131 4.64 2.58
IR 09F130 106 131 135 129 4.30 2.98
IR 09F222 108 120 137 132 5.16 3.15
BRRI dhan44 (ck) 113 132 143 138 5.16 3.40
LSD at 0.05 6.43 5.17 NS 1.05 0.70 0.70

controlled submergeneconditiors of Lalmonirhd and
BRR RS Rangpur PVS function was arrangd at the
station field with the gatherirg of 30 farmers Each
farme was castel two positive and two negatie votes
for the beg ard word entries respectively according
to ther own judgement The reasos of liking and
disliking for a particula enty were also recorded The
genotype IR10F36& produe highe yield under
controlled submergene condition a¢ BRRI RS,
Rangpu (Tablke 3). Three genotype were selected
basel on yield and growth duration The genotype
IRO9F36& receival the highes vote followed by
IR10F13 (Tablke5) in onstation PVS function.
Participatory variety selection (late) under
controlled submergene condition, T. Aman
2014 Seven submergene and medium stagnant

Participatory variety selection (late) in
natural flood condition, T. Aman 2014 Seven
submergene and mediun stagnah wate tolerant
high yielding genotyps along with three standard
chek varieties were evaluaté in this trial under
naturd flood condition a Lalmonirhat.

PVS function was arrangel at Kurul,
Lalmonirhd with the gatherirg of 30 farmers One
genotype BR91598-5-42-5-3 yielded 4.51 t/ha.
The highes grain yield was found in BRRI
dhan® (4.65 t/ha) (Table 4). The genotype,
BR91598-5-40-14-75 receival the highes vote
(Table 5).

Head to head trial of the Sublvarieties
in T. Aman season Two submergene tolerant
high yielding varieties viz BRRI dhan8 and

water tolerant high yielding genotypes along withBRRI dhanZ® along with respectie original
three standard check varieties were evaluated imeg varieties viz Lal Swarra and BR11 were
this trial under controlled submergence conditionevaluatel for their adaptabiliy in the favourable

PVS fundion was arranged at estation field with

environmens in the on-station and farmerfield

the gathering of 30 farmers. Among the genotypesynde the managemenpractices of researchers.

BR915819-9-6-9-9 producel highe yield (4.1
t/ha) with goad survivd (Table 4). In PVS

Testal submergene tolerant varieties gave
almog similar grain yield in four locations,

function, BR915819-9-6-9-9 obtained the highest where no significant differenee was found

vote (Table 5).

(Table 6).

Table 3. Performance of entries from PVS early trial at BRRI RS, Rangpur and Kurul, Lalmonirhat under control

submergenceT. Aman 2014.

Designation Duration (day) Plant ht (cm) Yield (t/ha)
BRRI RS, Lalmonirhat BRRI RS, Lalmonirhat BRRI RS, Lalmonirhat
Rangpur Rangpur Rangpur
IR10F365 145 158 88.4 85 4.0 3.03
IRO9F130 141 157 102.6 103 3.8 3.46
BR915712-37-13-77-32 135 151 100.9 82 2.6 3.46
BR915712-37-13-17-27 134 151 103.9 83 25 3.56
BR915712-37-13-15-30 133 151 102.9 81 25 3.25
BR915712-37-13-15-25 134 151 98.6 84 25 3.25
BINA dharl1(ck) 132 147 84.4 70 35 329
BRRI dhan33(ck) - 143 - 89 - 3.09
LSD (0.05) 2.39 1.0 4.92 5.3 0.45 0.21
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Table 4. Performance of entries in participator y variety selectio (late) under controlled submergene condition, T. Aman 2014,
BRRI RS, Rangpur and Kurul , Lalmonirhat.

Designation Duration (day) Plant ht (cm) Yield (t/ha)
BRRI RS, Lalmonirhat BRRI RS, Lalmonirhat BRRI RS, Lalmonirhat
Rangpur Rangpur Rangpur
BR793728-1 161 142 104.1 107 3.2 3.52
BR915819-9-6-9-9 167 147 104.2 107 4.1 3.75
BR915819-9-7-8-3 168 148 104.2 105 3.3 4.44
BR915819-9-7-8-38 167 148 106.5 108 3.1 4.48
BR91598-5-49-1-2 155 134 86.6 88 3.8 4.20
BR91598-5-40-14-75 157 135 85.9 89 35 4.18
BR91598-5-42-5-3 155 134 85.6 87 35 451
BRRI dhan52 (ck) 161 143 103.1 105 4.5 4.65
BRRI dhan44 (ck) 160 142 93.5 95 2.3 4.04
BRRI dhan49 (ck) 156 140 80.2 82 2.7 4.76
LSD at 0.05 0.87 NS 6.68 7.60 0.62 0.39

Table 5. PreferenceAnalysis of participatory variety selection(Early and late), T. Aman 2014,BRRI RS, Rangpur and Kurul,
Lalmonirhat.

Location Farmed preference rankingnd score

1stpositive 2nd positive 1stnegative 2nd negative
BRRI RS, Rangpur IR10F365 (0.208) IRO9F130 (0.175) BR915712-37-13-77-32 (-0.133) BR915%12-37-13-15-30(-0.100)
(Early, Controlled)
BRRI RS, Rangpur BR915819-9-6-9-9 (0.133) BR915819-9-7-8-3 (0.075) BRRI dhan4940.175) BRRI dhan44{0.133)
(Late, Controlled)
Kurul, Lalmonirhat BR91598-5-40-14-75 (0.262) BRRI dhan49+0.202) BR7937%28-1 (-0.286) BR91598-5-42-5-3 (-0.036)
(Late)

In parenthesis data indicated preference score.

Regiond yield trial (RYT) promising for partially irrigated (drought), rainfed
A totd of 11 RYTswereconductedunderAus, T. lowland (RLR), premiun quality (PQR),
Aman and Boro seasons to develop rice varietiesicronutrient enriched (MN), aerobic rice against
promising for partially irrigated, rainfed lowland standad ched varieties Table 9 presens the
(RLR), low inputs (GSR), disease resistance (DR);esuls of grain yield and othe parametes of
premium quality (PQR) micronutriert enriched different PVTs.
(MN), high yielding rice (Short and long duration)
against standard check varieties. Tables 7 and 8
presem the resuls of grain yield and other CROP-SOIL-WATER MANAGEMENT
parameters of different RYTs.

Performance of hybrid and inbred rice at late
Proposed variety trial (PVT) planting situation under T. Aman-Potato
A totd of six PVTswereconductedunderT. Aman Braus cropping pattern in Rangpur. The
and Boro seasom to devel@ rice varieties experimen was conducte in BRRI RS, Rangpur

Table 6. Grain yield and gowth duration of different varieties in head to head trial,T. Aman 14.

Genotype Yield (t hat) and growth duration (day) Average yield (t hd)
L1 L2 L3 L4

BRRI dhan51 4.7 (141) 4.2(148) 4.3 (149) 5.1 (142) 4,58

BRRI dhan52 4.0 (140) 5.3 (145) 5.0 (144) 3.8 (139) 4,53

Lal Swarna (Ck) 4.4 (143) 4.2 (147) 4.3 (146) 4.0 (143) 4.23

BR11 (Ck) 4.3 (145) 4.6 (146) 4.8 (145) 5.3 (145) 4.75

LSD (0.05) 0.33 0.07 0.27 0.41 0.27

L1=Pirgactha, L2=Rangpy L3=Mithapuku, L4=BRRI RS, Rangpu
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Table 7. Grain yield and otherparameters of UplandAus (RYT), 2014, BRRI RS, Rangpu.

Entry Day to maturity Plant ht Panicle/nd Grain/panicle 1000grain Yield (t/ha)
(80%) (cm) wt (9)
BR76982B-1-9-1 96 91.5 51 74 19.6 1.27*
BR76982B-1-9-2 96 80.7 51 71 28.6 1.20*
BR76912B-3-13-3 106 93.3 48 71 26.5 1.10*
BR79922B-52 94 91.7 41 67 284 0.85*
BR79922B-54 100 92.1 48 75 20.6 0.93**
BR76832B-2 94 90.9 47 76 285 1.10*
BR7587%2B-3 96 108.3 38 74 28.7 0.91*
BRRI dhan43 (ck) 91 94.2 42 75 284 0.76*

*Average yield of two replications, ¥ield of one replication (Due to rat damage).

Table 8. Grain yield and othercharacters of different entries underRYT, T. Aman and Bao 201415, BRRI RS, Rangpu.

Entry Seedling ht (cm) Plant ht (cm) Duration (day) Yield (t/ha)
T. Aman
RYT#1 (RLR)
IR7021310-CPA4-2-2-2 324 104.3 118 3.76
B 10533 FKN-12-2 31.5 114.8 108 3.59
BR80332-2-1-2 26.9 104.7 127 477
BRRI dhan32 (ck) 28.0 125.5 122 4.84
BRRI dhan49 (ck) 27.2 105.5 126 4.87
RY#2 (RLR)
WAS122IDSA 14-WAS B-FKR 1 (NERICAL-8) 28.5 107.8 112 4.88
WAS122-IDSA 1-WAS-2-B-1-TGR132(NERICAL-16) 29.2 119.1 116 3.62
WAS 161B-6-B-1 (NERICA-L-36) 28.7 106.9 112 4.65
WAS 161B-4-B-1-TGR 51 (NERICA L-32) 26.1 104.8 112 4.18
WAS 1914-10(NERICA-L-54) 26.4 99.1 113 3.59
NERICAMUTANT 27.6 107.3 99 3.35
BRRI dhan56 (ck) 27.8 111.3 102 4.86
BRRI dhan49 (ck) 25.0 106.0 127 5.42
RYT#3 (PQR)
BR82268-5-2-2 27.4 114.7 143 4.68
BR822611-4-4-3 26.8 110.2 144 4.23
BR822611-4-6-2 22.7 113.9 143 4.35
BR82941-3-2-2 29.0 111.2 112 4.07
BR822613-1-2 25.9 115.8 141 4.39
BR822617-1-2 27.5 122.1 142 4.63
BR82276-2-1 28.6 117.6 130 4.29
BR851523-6-3 27.8 107.7 140 1.51
BRRI dhan34 (ck) 28.8 130.4 142 2.98
BRRI dhan37 (ck) 33.3 128.6 155 3.13
RYT#4 (MER)
BR784054-3-2-2 30.8 120.8 115 4.85
BR787917-2-4-HR3-P1 43.3 135.1 132 3.51
BR767137-2-2-3-7-3 31.0 102.3 113 4.54
BR814315-2-1 31.3 115.2 126 4.64
BR84181-3 335 103.0 113 4.75
IR5856-75-2-2-3-2 (IR10 M 300) 34.2 117.1 115 4.04
PSBRC82 (IRRI 123) 34.1 111.9 115 4.71
BRRI dhan32 (ck) 32.2 137.5 125 5.96
BRRI dhan39 (ck) 29.2 106.4 116 4.56
RYT#5 (GSR)
IR83140B-28-B 37.4 116.9 111 4.60
IR83142B-19-B 38.6 115.9 112 4.42
IR83142B-60-B 38.2 115.9 112 4.27
HHZ5-SAL10-DT1-DT1 32.6 104.9 111 3.87

BRRI RS, Rangpur243



Table 8. Continued.

Entry Seedling ht (cm) Plant ht (cm) Duration (day) Yield (t/ha)
BRRI dhan39 (ck) 30.0 106.5 116 4.43
BRRI dhan56 (ck) 37.4 116.9 106 471
Boro
RYT# 1(PQR)
IR7773493-2-3-2 11 83 155 6.00
BR807952-2-2-2 13 90 160 6.65
BR809655-1-9-1 13 76 155 5.65
BR80761-2-2-3 14 92 164 6.90
BR809648-2-2-4 14 84 155 5.54
BRRI dhan50 (ck) 11 7 160 5.60
BRRI dhan63 (ck) 11 84 155 577

RYT# 2 (PQRCom) (Result not found due to germination fiegu
RYT# 3 (Short duration)

NERICA Mutant 14 93 151 6.15
BRRI dhan28 (ck) 12 90 145 711
RRI dhan45 (ck) 12 94 145 6.00
R(¢T# 4 (Favourable Bm)
BR768330-3-3-4 11 91 150 5.42
BR767137-2-2-3-7 11 96 150 5.34
BR79884-5-3-4 11 72 150 5.33
BR7783AC12-3 12 96 150 5.02
BR7783AC13-5 11 94 162 5.24
BR7783AC14-5 12 97 162 5.46
BR7783AC6-3-2-2-1 11 94 162 5.40
BRRI dhan29SC3-28-16-10-8- HR1 10 88 150 6.24
BR798810-4-1 10 81 150 5.98
BR780063-1-7-3 11 90 150 6.37
BRRI dhan28 (ck) 14 93 150 5.83
BRRI dhan29ck) 10 94 165 7.21
BRRI dhan60 (ck) 14 85 150 6.23
RYT#5 (Migonutrient)
BR784054-3-2-1 11 87 154 5.03
BR784054-3-4-1 13 95 150 4.21
BR784054-3-2-4 13 93 150 5.02
4BR825737-1-2-2 15 91 150 4.45
BR783319-2-3-5 13 94 150 5.62
BR826119-1-1-3 12 94 157 4.93
BR782018-1-6-3-P4 12 94 157 4.35
BR788162-2-3-7-P3 12 93 164 5.60
BR787917-2-4-HR3-P1 16 118 158 5.54
BRRI dhan28 (ck) 13 91 150 6.12
BRRI dhan29 (ck) 10 91 165 6.80
RYT#6 (GSR)
HHZ15SAL13-Y1 12 88 162 6.25
HHZ23-DT4-DT1-Y1 11 81 155 7.89
HHZ15DT4-DT1-DT1 13 80 152 8.04
HHZ11-DT7-SAL1-SAL1 12 82 156 8.61
HHZ6-SAL3-Y1-SUB2 14 90 162 9.35
BRRI dhan29 (ck) 12 93 165 7.61
BRRI dhan60 (ck) 16 80 154 7.14

RYT#7 (High yielding rice, short and long duration, Biotechnology Division)
Short duration

BR8072AC5-4-2-1-2-1 14 76 149 4.30
BR8072AC7-4-2-1-2-1 17 7 149 5.01
BR8072ACS8-1-1-3-1-1 15 79 149 5.12
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Table 8. Continued.

Entry Seedling ht (cm) Plant ht (cm) Duration (day) Yield (t/ha)
BR8072AC11-2-3-2-1-1 18 84 149 5.54
BR4909R1-R2 19 106 159 5.54
BRRI dhan28 (ck) 21 96 143 5.30
Long duration

BR615&RWBC2-2-1-1 18 80 161 5.75
BRRI dhan58 (ck) 17 102 159 5.62
BRRI dhan29 (ck) 15 95 167 6.75
Table 9.Yield and other parameters of poposed variety trial (PVT) in T. Aman and Boro 201415.
Testedentry Day to flowering Day to maturity P. Accep. Lodging Grain yield

(at mat.) (t ha)

T. Aman
PVT (Drought, Rangpur and Lalmarthiat, Av. of two locations)
IR8337%B-B-93-3 87 110 Fair No 4.8
IR82589B-B-84-3 87 110 Fair No 5.0
BRRI dhan56 (cK 80 105 Good Partial 5.0
PVT(RLR, Rangpur sadar
BR747216-2-1-2-3 100 125 Good No 45
BR76225-1-1-1 100 125 Good No 4.5
BRRI dhan39 (ck.) 85 110 Fair No 3.5
BRRI dhan49 (ck.) 100 128 Good No 4.7
PVT(PQR, Dorshona, Rangpur sadar)
BR7357-11-2-4-1-1 100 125 Good No 5.07
BRRI dhan37 (ck) - - - No -
PVT (Zn, Rangpur Sadar)
BR74282R-19-HR10 100 125 Fair No 4.4
BRRI dhan39 (ck) 85 110 Fair No 35
Boro
PVT (Zn, Nozierhat, Rangpur sade
BR783311-1-1-2-1-2B5 111 136 Good No 6.20
BR767137-2-2-3-7 115 142 Good No 6.98
BRRI dhan28 (ck.) 114 140 Good No 7.10
BRRI dhan64 (ck.) 120 148 Good No 5.89
PVT (Aerobic Rice, Rangpuregion,Av. of five locations)

IR83140B-36-B-B 111 147 Good No 6.63
IR83140B-71-B-B 115 144 Good No 7.01
BRRI dhan28 (ck) 114 141 Good No 6.63
BRRI dhan29 (ck) 120 158 Good No 7.45

farm to evaluae hybrid and inbred rice varieties as
Braws afte potab harves using split plot design
with three replications For T. Aman, transplanting
was startel from 30 July to 30 Augud with 15
days intervd and for Braus transplantig was
startel from 1 March to 30 March with 15 days
interval BRRI dhan56 BRRI dhan57 BRRI
dhan® and BRRI hybrid dhard were grown
during T. Aman. During Braus (2015) BRRI
hybrid dhan3 Hira2, SL8-H, BRRI dhan28 BRRI
dhan48 BRRI dhan®B and BINA dhanl4 were

grown. BRRI dhan® (4.17 t/ha), BRRI dhan62
(3.74 t/ha and BRRI hybrid dhart (4.24 t/ha)
gawe highe yield at 30 July planting but BRRI
dhan® (3.9 t/ha) gave highe yield at 15 August
planting Among the varieties BRRI dhan¥ gave
the lowed vyield at all planting dates Irrespective
of planting dates BRRI dhan@ gaw highe (3.71
t/ha grain yield as it producel highe numbe of
panicles at all planting dates followed by BRRI
dhan® (3.51t/ha) At 30 Augug planting BRRI
dhan® gawe highe (3.43 t/hg) yield followed by
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BRRI Hybrid dhard (3.24 t/ha) and BRRI dhan56
(3.14 t/ha) (Table 10). As Braus hybrid varieties
gawe highe grain yield than inbred from 1-15
March planting but inbred variety gawe higher
yield at 30 March planting BRRI dhan8 and
BRRI dhan®B gaw highe yield at 15 March
planting BINA dhan¥ gawe highe yield at 30
March planting Irrespectie of planting date,
BRRI dhan28 BRRI dhan4g and BRRI dhan58
gawe statisticaly similar yield. Similarly, BRRI
hybrid dhar8 and Hira2 gaw statisticaly similar
yield (>5.41 t/ha Table 10). So BRRI dhan® or
BRRI hybrid dhar8 may be an alternatie of BRRI
dhan® at late planting situation (Braug after
potab harvesin Rangpuregion.

Evaluation of cold tolerance ability of exotic
and selectel advancel lines under various
planting dates in cold prone areas of
Bangladesh The experimen was conducte in
BRRI RS, Rangpufarm to find out suitable rice
genotyps having cold tolerance Transplanting
was startedfrom 30 December2014to 28 January
2015 with seven days interval Testal rice

Temperature (°C)
25
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20 /\
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Fig. 1 Minimum temperatue (less than 10°C) during crop
growing period.

and geenness even in cold. BR781%21-6-1-P4
(6.64 t/ha), IR226612-6-2 (6.23 t/ha) and BRRI
dhan28 (6.19 t/ha) gave higher yield at 15 January
planting but BR78131-1-3-1(6.(2 t/ha) gave
higher yield at 7 January planting. At 15 January
planting IR226642-6-2 gawe highe yield (6.23
t/ha) but IR7749631-2-1-3-1 gawe highe yield
from 21 to 28 January planting (Table 11).
Adjustment of seedling age of hybrid rice

genotypes were: Exotic (Chines): CH30 and CH39under variable planting after potato harvest in

BRRI selected1R7749631-2-1-3-1, IR226642-6-
2, BR781219-1-6-1-P4 & BR78131-1-3-13 and
Bhutan and BRRI dhan®3 (as check) Figure 1
indicates the trend of temperatue from mid
Decembe to mid Februay at BRRI RS farm,
Rangpur During tha period temperatue went
below 10°C for 1 or 2 des, but there was no cold
spell So, red screenig again$ cold was not
possible However CH39 showal bette crop

Rangpur. The experiment was conducted in BRRI
RS, Rangpurfarm to find out optimum seedling
age of suitable hybrid rice varieties after potato
harvest for maximizing grain yield. BRRI hybrid
dhan3 gave about 7 t/ha yield at 1 March planting
with 25-35-day-old seedling but gave higher yield
(6.40 t/ha) atl5 March planting with 4@ay-old
seedling. Hira2 gavehigheryield (6.847.05t/ha)

at 1 March planting with 25-30-day-old seedling

growth and earliness compared to other materialbut gawe highe yield (6.13 t/ha at 15 March

Although, Bhutani material gave lower yield at all planting with 35dayold seedling.

planting datesbut showedbetter seedlhg growth

SL& gave
higher yield (6.53 t/ha) at 1 March planting with

Table 10.Yield performance of inbred and hybrid rice as Braus, Rangpu, 2015.

Braus variety

Mean grain yield (t/ha)

Mean of variety

1 Mar 15 Mar 30 Mar

BRRI dhan28 4.93 4.83 5.23 5.00
BRRI dhan48 4.73 5.40 5.00 5.04
BRRI dhan58 4.63 5.67 5.13 5.14
BINA dhanl4 4.73 3.83 5.00 452
BRRI hybrid dhan3 6.10 5.53 4.60 5.41
SL8-H 6.62 5.67 3.73 5.34
Hira2 6.20 4.77 5.33e 5.43
SE 0.1543

LSD(OAOS) 0.3118
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Table 11. Yield performance ofcold tolerant genotypes at variable date of planting, BRRI RS, RangpuBoro 201415.

Genotype Mean grain yield (t hid) Mean of variety
30 Dec 7 Jan 15 Jan 21 Jan 28 Jan

BR781219-1-6-1-P4 6.08 5.74 6.64 6.01 5.49 5.99
BR78131-1-3-1 4.63 6.02 4.05 4.13| 4.21 4.39
IR7749631-2-1-3-1 5.19 5.14 4.79 5.56 5.55 5.27
IR226642-6-2 4.96 5.16 6.23 5.43 5.41 5.48
CH30 4.20 5.01 5.53 5.21 4.94 5.27
Of varietyCH39 5.27 4.29 4.47 4.43 4.58 4.54
BRRI dhan28 5.13 5.30 6.19 491 6.12 5.48
Bhutani 4.97 393 4.02 3.320 3.79 4.01
SE 0.5402

LSD (g.05) 1.0755

35-40-day-old seedling but gave higher yield (5.74tillers m2 was found from the interaction of,W,
t/ha) a 15 March planting with 3@lay-old seedling and lowed was noticed at N W, which was
(Table 12). identical with NWg and NW.. Number of panicle
Effect of prilled urea application and weed m=2 varied significanty due to interaction of
managemen options on N use efficiency by  weeding method and N application and thghlst
using applicator in BRRI hybrid dhan3. The (372) was obtained from the interaction ofVi,
experiment was conducted at BRRI RS, Rangpuvhich was significanty similar to tha of
farm by following split plot design with three interaction of NW,. The lowest number of panicle
replications to find out suitable weed managementr?2 was observel from NyW,, which was
option for higher N useefficiency of prilled urea statisticallysimilar to N;W, and N,W, Interaction
by applicate using BRRI hybrid dhan3. effed of weeding and N application exhibited
Treatments were 1. Methods of urea applicatiosignificant influence on number of grains paaicl
(Main plot): N,=Prilled ureaby broadcastingl/3  The highestnumberof grainspanicle! (148) was
at20+ 1/3at35and1/3at50 DAT) @ 250kg/ha,  recorded from the treatment combinationNaiWV,
N,=Prilled urea by applicator @ 200 kg/haat 2  andthe lowest (69) was from N W, (no weeding
DAT, Ny&= No urea and 2. Weed management and no N application) Interection effed of
optiors (Swb plot): W,=Preemergene herbicide weedirg treatmens and N applicatim had
(Supe clea + 1 HW a 50 DAT, W,=Post significant influence on grain yield. Result showed
emergencéerbicide(Superpower)+ 1 HW at50  tha (N,W,) pre-emergene treatmeh with N
DAT, W =Weeder at 25 DAT + 1 HW at 50 DAT, application throudh prilled urea broadcasting
W,=HW at 25, 40 and 50 DAT, WNo weeding. producedthe highestgrain yield (9.96t ha') and
Interaction of weedingtreatmentsand application the lowed (2.89 t hal) was obtainal from the
of urea exhibited significantinfluence on number interaction of N W.. Higher grain yield was
of total tillers m2 The hghest number of total observel in urea broadcastig (250 kg ha?)

Table 12.Yield performance of hybrid rice as Braus at variable planting with different seedling age, BRRI RS, RangpuBoro
201415.

Seedling age (day) Mean grain yield (t/ha)
BRRI hybrid dhan3 Hira2 SL8-H
1 March 15 March 30 March 1 March 15 March 30 March 1 March 15 March 30 March

20 5.85 4.19 3.04 5.85 4.19 3.04 6.18 3.80 2.06
25 7.14 4.90 3.13 7.05 5.30 2.55 6.30 4.80 2.40
30 5.17 3.04 3.14 6.84 5.25 2.13 6.33 5.13 2.44
35 7.24 5.50 2.95 6.30 6.13 2.57 6.53 5.74 2.81
40 6.37 6.40 2.17 6.40 6.74 211 6.54 5.34 1.53
SE 0.1690

LSD (505 0.3358
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compare to prilled urea applicato in all weed harvestin T,, Mustardwas sown in T, while the
management options (Table 13). yield was 1.16 t/ha After potab harvest,
Introducing improved cropping pattern for ~ mungbean was sown in, While the yieldwas 0.98
increasing cropping intensity and productivity  t/ha. After mustard harvest in,Tthe mungbean
in Rice-Rice system.The experiment started in T. yield was 0.83 t/ha After Potab harves$ in T,
Aman 2014 in BRRI RS farm to increag the maize was sown and the yield was 8.38 t/ha. After
cropping intensity, productivity and income. TheT. Aman (BR11) harvest, Boro 2015 was grown in
initial soll was analyzed The treatmens were T, (BRRI dhan28)andtheyield was5.42t/ha. The
T,=Potdo (Cardinal}Mungbean(BARI Mug 6)-T. yield of BRRI dhan® in T, and T, in T. Aus
Aus (BRRI dhan48)T.Aman (BRRI dhan62), season was 4.5t#a
T,=Mustad (BARI 14)}Mungbea (BARI 6)-T. Comparingtherice equivalentyield (REY), T,
Aus (BRRI dhan48)T. Aman (BRRI dhan62), obtainedthehighestyield (yearlytotal=30.05t ha
T,=Potab (Cardinal}yMaize (Hybrid NK40)-T. 1) with highest economic return followed by, T
Aman (BR11)Far mer s 6 i mpjRooe (yparhatatadl=i28.42,t hgTablel5). Poor yield of
(BRRI dhan28)T.Aman (BR11)Far mer s 6 mystad @nd anungbea resultal the lower REY
practice. After completion of one year study, soileven with four crops (). Total cost of production
from each plot was collected and tested to evaluatnd netincome under different cropping pattern
the soil fertility. In T. Aman season, short durationwere estimated (Table 16). The results showed that
variety BRRI dhan62was usedin T, and T, (four  the highestnet profit was observedin T, (4 crops
crop system and yield was 3.87 and 3.85 t/ha  with early potatoand BRRI dhan62)followed by
respectively In T, and T, (3 crop and 2 crop T, ( F a r nireprosed practice). In caseof soil
systen respectively commm variely BR11 was fertility evaluation no chang in soi pH, little
usel and grain yield was 4.12 and 3.86 t/ha changes in organic matter and total N and K, much
respectivey (Table 14). After T. Aman (BRRI increasing tendency in P, S and Zn were olese
dhan62)harvest,Potatowas sownin T, while the Long-term effect of three cropped cropping
yield was 24.66t/ha. After BR11 harvestin T,the  patterns on the agreeconomic productivity and
potato yield was 24.17 t/ha. After BRRI dhan62  soil health. The experimentwas conductedduring

Table 13. Interaction effect of weeding method and nitrogenapplication on yield and yield contributing characters of BRRI
hybrid dhan3.

Interaction Plant ht Tiller m2 Panicle m? Grain Grain yield Sterility Harvest
(cm) panicle! (that) (%) index (%)
NoW, 91 212e 186 d 98 d 4.17d 9.8 41 bcd
NoW, 91 221e 192d 99d 4.27d 9.4 42 bcd
NoW, 92 210e 186 d 95d 4.33d 8.7 43 bc
NoW, 90 211 e 188 d 93d 4.02d 8.3 43 bc
NoW5 76 180 f 159 e 69 e 2.89e 12.6 38d
N,W; 106 376 bc 365 ab 144 ab 9.69 ab 21.9 50 a
N,W, 108 392 a 372a 148 a 9.96 a 14.3 50 a
N,W, 107 365 cd 350 c 145 ab 9.65 ab 23.6 50 a
N,W, 105 379b 355 bc 144 ab 9.31 abc 24.3 50 a
N,W5 87 188 f 166 e 94d 3.72d 19.4 38d
N,W, 104 365 cd 359 abc 132 ¢ 8.80 ¢ 14.4 50 a
N,W, 107 381 ab 370 a 138 bc 9.69 ab 15.9 50 a
N,W, 105 363d 354 c 131c 9.04 bc 14.7 44 b
N,W, 106 370 bed 353 bc 132c 8.58 ¢ 8.7 49 a
N,Wy 84 186 f 169 e 92d 3.80d 22.1 39cd
Level of Significance NS hid hid b * NS *
CV (%) 3.47 2.69 2.86 3.79 6.25 39.37 5.68

N,=Prilled ureaby broadcasting1/3 at20 + 1/3 at 35 and1/3 at 50 DAT) @ 250kg/ha;N,=Prilled ureaby applicator@ 200 kg/haat
2 DAT; Ny= No urea.W,=Preemegenceherbicide(Superclean)+ 1 HW at50 DAT; W,=Postemeagenceherbicide(Superpower)+
1 HWat 50 DAT; W=Weederat 25 DAT + 1 HWat 50 DAT; W,=HW at 25, 40 and 50 BT; W =No weeding.
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Table 14. Grain yield and yield components of BRRI dhan62 and BR, BRRI RS, Farm, Rangpu, T. Aman 2014.

Interaction Plant ht  Tiller/hill Panicle m? Grain 1000grain  Grain yield Sterility Harvest
(cm) panicle! wt (g) (that) (%) index
T, 101 11 250 71 24.05 3.87 17.2 0.46
T, 99 12 250 61 23.55 3.85 22.8 0.46
Ty 95 8 175 89 23.21 4.12 19.3 0.48
T, 95 7 175 92 2311 3.86 27.9 0.46
LSDyg s 2.92 1.2 25.73 15.36 NS NS 8.49 NS
CV% 1.50 6.33 9.8 9.83 3.09 7.05 13.36 3.0
*T,and T,: BRRI dhan62T, and T,: BR11.
Table 15. Rice equivalent yield undedifferent aropping patterns, 201415, BRRI RS, Rangpu.
Treatment 1stcrop yield (t/ha) 2ndcrop yield (ha) 3 crop yield (t/ha) 4% crop yield (tha) REY (¥ha)
T, BRRI dhan62 = 3.87  Potato = 24.66* Mungbean = 0.98 BRRI dhan48 = 4.5 30.05
T, BRRI dhan62 =3.85  Mustard = 1.16** Mungbean= 0.86 BRRI dhan48 = 4.5 13.94
T, BR11 =4.12 Potato = 24.17 Maize = 8.38 - 23.42
T BR11=3.86 Boro=5.42 - - 9.28

L

Assumirg that, *1 t potate= 0.94 t rice (early), 0.63 t rice (late) **1 t mustad = 2.5 t rice, 1t mungbean=33t rice, 1 t maize=0.5
t rice (Rice=Tk 16/kg, Potato=Tk15/kg early, Potato=Tk10/kg late Mustard= Tk40/kg, Mungbean=Tk50/kg and Maize=Tk 8/kg at

harvest).

Table 16.Total cost of poduction and net income undewifferent copping pattern (Tk/Bigha), BRRI RS, Rangpu, 201415.

Treatment 1st crop (Tk) 2nd crop (Tk) 3 crop (Tk) 4t crop (Tk) Total (Tk) Net income
Cost  Income Cost Income Cost Income Cost Income Cost Income

T, 9,885 12,306 23,470 49,425 4,693 6,550 8,727 10,818 46,775 79,099 32,324

T, 9,885 12,306 5,544 6,200 4,693 5,750 8,727 10,818 28,849 35,074 6,225

T, 10,385 11,408 24,070 32,870 8,727 8,960 - - 43,182 53,238 10,556

T 10,385 10,782 13,555 14238 - - - - 23,940 25,020 1,080

L

T,=BRRI dhan62PotateMungbearBRRI dhan48;T,=BRRI dhan62MustardMungbearBRRI dhan48;T,= BR11-PotatoMaize;

T,=BR11-Fallow-BRRI dhan28.

201415 at BRRI RS, Rangpur The tested
croppirg patterrs were, PotateBoro-T. Aman,
Maize-MungbearT. Aman, Bore T. AusT. Aman

Rangpur to produce quality seedlings and reduce
mortality. Soil and atmosphere tempera were
monitored after imposing the treatments The

and BoreFallow-T. Aman (ck). The yield of each treatmentswere: T, = Polythenecovering during

crop was converta to REY for comparirg the

night up to 30 DAS, T, = Polythere covering

system productivity. Use of resources like labourduring day up to 30 DAS and T, = Control. After

and inputs was recorded for calculating trariable

completirg the treatmens all seedling were

cost and market price of the output at maturity wasransplantd at 40 DAS to evaluae the yield
collected for determining the economic return. Inperformance Highe numbe of seedliy was

Rangpur,potatoyielded 24 t hat and maizeyield
was 9 t/ha. Mungbean vyield was 0.25 t,hahich
was very poor yield due to late sowing.a@r yield
of Boro rice was 8.71,5.07 and 8.46 t ha! under
Boro-Fallow-T. Aman, BoreT. AusT. Aman and
PotateBoro-T. Aman croppirg patterns Grain
yield of T. Aus rice was 3.60 t haRice equivalent
yield (REY) was the highes in PotateBoro-T.
Amancropping pattern (Table 17).

Production of quality Boro seedlings in dry
seedbe under cold prone areas at Rangpur.
The experimentwas conductedat BRRI RS farm,

observe in T, in all sowing dates excepg 1t
December (Table 18). Polythene covering during
night and day producel goad quality seedlings
compared to control in dry condition. B6t10%
seedlig mortality, cold injury and brown spot
diseag were observe in both treatmens while
thoe were 50-60% in control Good quality
seedlingswere producedat 10 Decemberand 20
Decembeisowingcomparedo 20 Novemberand1
December Seedlig mortality, cold injury and
brown spotdiseaseverelighter in earlysowing (20
Novembe and 1 Decembey compare to late
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Table 17.Yield of rice, potato and mungbean and REMunder different cropping patterns, BRRI RS, Rangpur, 201415.

Cropping pattern Grain/Tuber yield (t/ha) REY (t/ha)
Maize/Potato Boro T. Aus/Mungbean T.Aman
Rangpur
Boro-Fallow-T. Aman - 8.71 - 4.00 12.81
Boro-T. Aus-T. Aman - 5.07 3.60 4.68 13.35
Maize-MungbearT. Aman 9.00 - 0.25 4.86 9.50
PotateBoro-T. Aman 24.00 8.46 - 4.13 27.59

Table 18. Stand establishment at 25 DAS as influenced by dry seedbed managen@éut of threereplications), Bao 201415.

Treatment Number of seedlings/fn
1stSet (20 Nov 14) 2nd Set (1 Dec 14) 34 Set (10 Dec 14) 4 Set (20 Dec 14
T, 2544 2872 1520 2048
T, 2524 2732 1752 2820
T, 2460 2784 1360 2084

T,=Polythenecovering during night up to 30 DAS,=Polythenecovering during day up to 30 DA$=Control.

sowing (10 and 20 December (Table 19). The transplantd at 40 DAS to evaluae the yield
seedling mortality was much higher in dry seedbegberformance None of the seedbd management
without polythene covering. Higher grain yield wastreatment obtained consistently higher number of
observedrom the seedlingf latesowing(10and  seedlings at 25 DAS (Table 20). But good quality
20 December) and seedlings of polythene covereseedling were producel in polythere covering
seedbed. during night, 25% rice bran with soil and

Production of quality Boro seedlings in wet continuous water in treated seed bed compared to
seedbel under cold prone areas at Rangpur. control In some of the treatel plots 2-5%
The experiment was conducted at BRRI RS farnmortality, cold injury and brown spot disease were
Rangpur to produce quality seedlings and reducebserve (Table 21). Among the sowing times,
mortality. Sprouted seeds of BRRI dhan28 werevery good quality seedlings were in 1 December
sown on the seedbed Soil and atmosphere sowing comparé to tha of 20 November 10
temperatue were monitored after imposing the  Decemberand 20 December.Higher grain yield
treatments.The treatmentswere: T, = Polythene was observed from the seedlings of late sowing (10
coveringduringnightupto 30 DAS, T,= 25%rice  and 20 December) and that produced from different
bran with soil in seedbed T, = Seedbd with  treatel seedbd comparel to control Seedling
continuols wate and T, = Control After mortality and brown spot was much higher in dry
completng the treatmens all seedling were seedbed compared to wet seedbed.

Table 19. Performance of seedlingsunder different treatmentsat 40 DAS asinfluenced by dry seedbedmanagement(Av. of
threereplications), Bao 201415.

Treatment Mortality % Cold injury % Remark

1stSet (20 Nov 14) T, 10 10 Brown spot (30%;
T, 5 5 Brown spot (20%,
T, 50 50 Brown spot (50%,

2nd Set (1 Dec 14) T, 15 10 Brown spot (20%,
T, 10 5 Brown spot (20%,
T, 60 50 Brown spot(20%)

3dSet (10 Dec14) : T, <5 <5 Brown spot (5%)
T, <5 <5 Brown spot (5%)
Ts >5 >10 )

4t Set (20 Dec 14) T, 5 5 Brown spot (<5%
T, <5 <5 Brown spot (<5%
T, 20 15 Brown spot (5%)

T,=Polythenecovering during night up to 30 DAS;,=Polythenecovering during day up to 30 DA$=Control.
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Table 20. Stand establishment at 25 DAS as influenced by wet seedbed managemintdf threereplications), Bao 201415.
Treatnent

Number of seedlings/f

1stSet (20 Nov 14) 2nd Set (1 Dec 14) 31d Set (10 Dec 14) 4th Set (20 Dec 14

T, 1480 3020 1832 2536
T, 1608 2776 2192 2708
T, 1492 3024 1856 3004
T, 1448 2816 2072 2484

Table 21. Performance of seallings under different treatmentsat 40 DAS as influenced by wet seedbedmanagement(Av. of

threereplications), Bao 201415.

Treatment Mortality %

Cold injury % Remark

1stSet (20 Nov 14) : <5
T, <5
<5
>5
2nd Set (1 Dec 14) -

T, <5
3dSet(10Dec14) : T, -

4hSet (20 Dec14) @ T,

Brown spot (20%

5 Brown spot (20%
5 Brown spot (20%
5 Brown spot (20%

Brown spot (20%
2 Brown spot (20%
- Brown spot (20%
3 Brown spot (20%

T, = Polythenecoveringduring night up to 30 DAS; T,=25% rice branwith soil in seedbedT,=Seedbedwvith continuouswater,

T,=Control.

TECHNOLOGY TRANSFER

Demonstration of modern T. Aus varieties at
Rangpur region 2014 (IAPP). Demonstratia of
BRRI dhan®8 was conducte in eight f ar me
field at four locatiors of Rangpu region
(Rangpuf2, Nilphamari2, Lalmonirhat2.
Kurigram-2) in Aus 2014 The unit plot size was
one Bigha (33 decimal) Average grain yield of
BRRI dhan# was 4.58 tha! (Table 22) and
preferral by the farmeis becaus of highea grain
yield and less peg infestation.

Demonstration of DSR techniques using
short duration varieties during T. Aman
(TAPP). Three demonstratio trials were
conductd in Nilphamay sada during T. Aman
2014 with dry DSR using BRRI dhan33 BRRI
dhan56 BRRI dhan¥ and BRRI dhan62 Sowing
was complet@l from 12-16 July. Forty kg hat
seal was used Herbicice Glyphosae @3.0 L ha'
was applied at 5-7 days before sowing.
Pendimethylea @ 1.5 L hal was applied at 2-3

days after sowing The highes grain yield was
found in BRRI dhan3 (4.68 t/ha) followed by

BRRI dhan® (4.3 t/ha Table 23). Far mer s 6

reaction of this technoloy was positive because
of sidwate for land puddling timely sowing and
low rainfall for plant growing as well as low

productian cost.

Varietal trials of newly releasal BRRI
varieties during Boro, 201415 (IAPP). A
varietd trial was conducte in farmer® field
during Boro 201415 in four locations of
Rangpur Nilphamarj Lalmonirha and Kurigram
unde IAPP project Fou varieties (BRRI dhan28,
BRRI dhan58 BRRI dhan® and BRRI dhan60)
were useal in this trial. BRRI dhan®B gaw the
highes$ grain yield in all locatiors followed by
BRRI dhan59 BRRI dhan3 and BRRI dhan60
(Table 24).

The farmer® of all locatiors hawe chosen
BRRI dhan®B becaus of grain yield, plart type
and shorte growth duration.
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Table 22. Location wisegrain yield and yield components of BRRI dhan48Aus 2014 (IAPP).

Location Farmed& name Plant ht  Panicle nm? Grain paniclé  1000grain Yield Duration
(cm) wt (g) (tha') (day)
Pirganj, Rangpur Abdul Kader 105 292 92 25.3 6.04 103
Jamal kha 106 305 89 245 5.74 103
Sadar Lalmonirhat  Baneshor 103 272 72 24.1 3.55 98
Romen 102 296 92 24.7 4.67 100
Rajarhat, Kurigram  Anath Chandro 104 264 85 24.5 4.36 102
Jharu Barmon 101 288 90 24.6 457 102
Sadar Nilphamari Aminur 100 245 90 24.6 4.29 101
Motaleb 101 235 89 24.1 3.40 99
Mean 103 272 88 24.7 4.58 101

Table 23.Yield and yield components of short duration varieties as DSR.,. Aman 2014.

Village Farmers name Variety Plant ht Panicle  Grain  1000grain  Yield Sterility
(cm) m2 panicle! wt (g) (thal) (%)
Laxmichap, SadaNilphamari Adhar BRRI dhan33 98 301 78 25.3 4.00 34
BRRI dhan56 110 273 79 23.2 3.01 28
BRRI dhan57 104 292 59 23.0 2.70 34
BRRI dhan62 94 288 78 24.9 3.98 26
Dev Roy BRRI dhan33 100 273 76 24.0 3.43 39
BRRI dhan56 112 247 73 24.5 3.23 27
BRRI dhan57 105 238 66 23.7 2.78 34
BRRI dhan62 103 283 77 24.2 3.75 15
Berubandh, Jaldhaka Jagobandhu BRRI dhan33 106 295 81 24.5 4.68 26
Nilphamari BRRI dhan56 115 291 80 22.8 4.36 25
BRRI dhan57 110 284 72 22.4 4.25 29
BRRI dhan62 106 317 86 245 451 17

Table 24. Grain yield and yield components of fouvarieties, Bao 201415 (Ave. of threereplications), Rangpu.

Variety Plant ht (cm) Panicle m? Grain paniclé! 1000grain wt (g) Sterility (%)  Grain yield (t hal)
BRRI dhan28 97 309 105 22.50 23 6.0
BRRI dhans8 92 292 115 22.96 23 7.0
BRRI dhan59 74 296 108 24.56 26 6.3
BRRI dhan60 87 370 99 26.19 21 5.9
HarvestPlus [roject activities enriched Negatiwe reaction was reportel from

BRRI RS, Rangpur conducted 25 demonstrationsome farmer for low yield (some area) and poor
with BRRI dhan62in 35 locations under Rangpu cooking gulity.

Lalmonirhat, Kurigram, Nilphamari and Gaibandha  Twentythree demonstratioa of BRRI dhan64
districts in T. Aman 2014. Maximum crops were  were conducte in differert locatiors unde Rangpur
harvestedat 95100 daysafter sowing. Thehighest region during Boro 20145. The locations were
grain yield was found in Kathalbari sadar Kurigramsaday Taragaf and Mithapuku of Rangpu district
(4.04.7 t hal) and the lowst yield was found in and one locatin of Gaibandla sadar The highest
Shahabajpu sada, Rangpu (3-3.4 t hal). In  grainyield was found in Sada Gaibandia (5.6t0 5.8
Minikit plots, the highestyield was found 4.5t/ha  t ha?) followed by sada (5.4 to 5.8 t ha') Rangpur,
in Bagerbazg Pirganj Rangpu and the lowest Taragap (4.9 to 5.7 t ha') and Mithapuku (4.4 to
yield 3.0 t ha'! in Rajarhat Kurigram and 5.7t ha?). The lowes grain yield was recordel in
Shahabajpu sada, Rangpu (3.2 t hal). The Mithapuku becaus of poa field managementigh
farmer's reaction about BRRI dhan62 was positiveveed and ned blag infestation The farmer's
because of shorter growth duration (chance of earlyeaction abou BRRI dhan@ was na satisfactory
Raki crops establishmentfine grain and zinc  mostly dueto bold grain.
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Enhanced Quality Seed Supply Poject (EQSSP) minimizing errors data were recordel in local
BRRI regiond station Rangpu conductel 24  units that were converted into stard units. The
varietd denonstration trials with BRRI dhan48, vyield received by the tobacco farmers was 2,443
BRRI dhan52andBRRI dhan58in Aus,Amanand kg/haof tobaccoleaf asa main productaswell as
Boro respectivey at differert upaziles of four 964 kg/ha tobacco plant as a byproduct. Tobacco
districts at Rangpu Nilphamari, Lalmonirhat and leaf and plant price were Tk 75/kg and Tk 35/kg
Gaibandla during 201415 The variety respectively. The tobacco growers receidss
demonstration trials were within 33 d@al area of return of Tk 2,16,965/haand net return was Tk
each farmer's plot. In addition, daylong 15 farmers33,534/ha. The benifit cost ratio (BCR) found from
training and five field dayswere conducted. The tobac® productim was 1.63 (Table 25). The
average grain yield of BRRI dhan48 was 4.5,ha responderst were askel to give the reasoss for
BRRI dhan52was5.5t hal andBRRI dhan58was  expandig their cultivated area for tobacco
75 t hal. About 450 farmeis (Male 400 and  production. All irmers stated that it is profitable
Female50) participatedand gatheredknowledge crop than the othe crops About 70% farmers
on modern rice cultivation techniques from thosestated it was traditiond cultivation in Rangpur
training programmesAt thetime of field dayin all  region. Moreover, 50% farmers reported that they
locations, farmers' showed positive response anclltivated tobacco as they received loan and other
expressd their intere$ to grow this variety in  materiab from Tobaco Compary during
upcomingBoro seasonBRRI dhan58yieldedfrom  cultivation. About 15% farmers statel tha their
6.7 to 8.0 t ha! which was highe than mega environmen is more favourabk for tobacco
variety BRRI dhan28(6.0-7.0t ha') but similarto  productioy t h s wh§ they cultivated tobacco.
BRRI dhan29 having seven days earlie Actually farmersare growing tobaccomainly due

to higher profit and net return.

SOCIOECONOMIC STUDY Table 25. Per hectae profitability of tobacco production in
selected locations in Rangpu
Impact and profitability of tobacco production ™ : Amount and price (Tk)
in Rangpur region. There were three selected Yield from main product (kg/ha) 2443
. . . Yield from byproduct (kg/ha) 964

upazils viz Taragap and Rang.pm Sa.da’-' of  Tobacco leaf price (Tk/kg) 75
Rangpur and Aditmari of Lalmonirhat district for Tobacco plant price (Tk/kg) 35

; eturn from main product (Tk/ha)  1,83,225
this survey '_type §tudy. About 60 resppndents vyergeturn ffom byproduct (Tkiha) 33,740
selected using simple random s.amplmg.techmqugross return 2.16,965
for collecting primary data and information. The Variable cost 70,681
survey data were collectal throuch direct Totalcost 133,431
. . AN Gross megin 1,46,284
interviewing the f ar 51 eusiry §Fructured Net return 83,534
guestionnaire Far enhancig reliability and BCR 1.63
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SUMMARY 11-1-1-2-1-2B5) yielded highe than standard
checks, but BR76737-2-2-3-7 was proposed as
From the result of regional yield trial (RYT) in Aus new variety considerirg all attributes In saline
season we could sugges BR771855-1-3 and gher, NPKS shoulé@pply as fertilizer for optimum
BR770862-1-1 as two promisirg genotyps for  vield whereas the nutrient condition of nsaline
Aus rice. Among RYT of T. Aman season, ghe was sufficient for optimum yield and no
BR8227%6-2-1 was found to be a high yielding fertilizer excep nitrogen is needd in this case
genotye with othe positie traits for premium (trial for several years is needed). In saline gher
quality rice (PQR) and BR80332-1-2 was found areas, BRRI hybridihan2, BRRI hybrid dhan3 and
betterfor rainfedlowlandrice (RLR). BR769%16- BRRI dhan& might be suitabke varieties
2-2-1-1 was found as better genotypes in advance@alidation is needé for severh year§ whereas
line adaptive research trial (ALART) fd?QR. In BRRI dhan® and BRRI dhan3 showel good
anothe ALART for salinity, three entries performance in noisaline gher. A total of 25.54
(IR77092B-2R-B-10, IR78761B-SATBI-68-6 tons breeder seeds were produced and sent to GRS
and |IR834843-B-7-1-1-1) were found as Division, BRRI, Gazipur.
promising genotype In proposeé variety trials
(PVT), both IR78764B-SATB1-28 and IR78761
B-SATB1-23-3-26 genotypes yieldethigher than RESEARCH ACTIVITIES
standad chek BRRI dhan® with few days
advantages of growth duration. In case of PVT foRegional yield trial (RYT)
drought tolerart genotypes IR82589B-B-84-B  Seven select@ entries were evaluaté at BRRI
yielded the highest followed by IR833BFB-93-3  farm Satkhira based on their yield performance and
and the check produced lowest yield, but growtlgrowth duration comparing with BR26 and BRRI
duraticm was longe in the evaluatel lines In  dhan48 in Aus 2014. Twensix-dayold seedlings
another PVT, Zn enriched line BBR752& 119  were transplanted in 5.0 m x 2.4 m plot following
HR10 producel mud highe yield (6.46 t hal) RCB desigrs with three replicatiors using 2-3
compared to check BRRI dhan39 (5.12 thaut seedling hillt maintainig 15 cm x 20 cm
growth duration was one week longer From spacing. The recommended cultural practices were
observationalrial elevengenotypeswere selected followed. Among the testedentries,BR771855-1-
as advanced line. From different secondary yiel® yielded (4.64t hal) significantly higherthanthe
trials, IR78761B-SATB2-4-25-3, IR78 IR87868  other entries except BR77@2-1-1 (4.29 t hd)
2-AJY1-B, IR8592611-3-1-AJY1-B, IR77674B- (Table 1). Both of these varieties showed growth
20-1-2-1-3-6-4-AJY and [R84095AJY-301- durationof 110 days which was less than BRRI
SDO4B were found as better genotypes compared
to BRRI dhan8 and BRRI dhan54 In  tapie 1. vield, plant height, PACP and growth duration of
participatoy variety selection BR78761B-  RYT entries during Aus 2014.
SATB1-41-2 was found to be better and chosen byesignation Plant ht PACP Yield Growth duration
the participants Among 28 BRRI developed (cm) (t ha') (day)

modern T. Aman inbreed varieties and one hybri$R811321-3-1 93 4 384 126
variety, BR11 and BRRI dhan49 was found betteﬁaﬁ%?s‘;_zﬁl gg 2 ggg 1(1)3
than the others In RYT for PQR during Boro  gr770862-1-1 94 4 4929 110
season IR7773493-2-3-2 was found to be a BR7718563-1 94 6 381 105
promisinggenotypewhereasBR6158RWBC22-1-  BR7716491-3 85 7275 108
1 and BR76880-3-3-4 were found as better than BR7718551-3 104 4 464 110

. BR26 86 6 374 105
the checks in favourable Boro. From the ALART grR dhaas 86 5 365 113
for PQR BR778%110-2-3-2 was suggesté to cv (%) 1.1 94 88 0.0
releag as a variety. In PVT, thouch both the LSD(0.05 175 0.86 0.56 0.26

proposediines (BR767%37-2-2-3-7 and BR7833  DS: 30 Apr 2014, DT : 2 Jun 2014.
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dhan48 (113 days) but little longer than BR26 (L0RYT for rainfed lowland rice (RLR)

days). Plant height of BR7748-1-3 was longer Plant Breeding Division selectedthree genotypes
(104 cm) than BR77082-1-1 (94cm) and checks to evaluae their performance comparirg with

(86cm). Considering all attributes, BR7748-1-3 BRRI dhan2 and BRRI dhan49 Among the
and BR770862-1-1 could be two promising entries, BR8032-2-1-2 produced the higest yield

genotypes for Aus season. (6.09 thal) which was statistically similar with
IR7021310-CPA 42-2-2 (5.55 t hd) and BRRI
Preliminary yield trial (PYT) dhan49(5.53t ha?l) but statisticallyhigherthan B

Five entries selected by Plant Breeding Division 0fL0533 F-KN-12-2 (4.44t hal) and BRRI dhan32
BRRI were evaluated at BRRI RS farm, Satkhira(4.79 t hal) (Table 3). IR702130-CPA 42-2-2
comparing with BRRI dhan44 and BRRI dhan52.and BR80332-2-1-2 entries showal taller plant
Twentysix-dayold seedlingsweretransplantedn  type (117 and 116 cm respectively) compared to
5.0 m x 2.4 m plot following RCB designs with othe entries (106108 cm). Phenotypic
three replicatiors using 2-3 seedling hill'?  acceptabiliy was bette for BR80332-2-1-2 in
maintainirg 15 cm x 20 cm spacing The both vegetative and reproductive stages. Growth
recommendeé culturd practices were followed. durationof the highestyielder entry BR80332-2-
BRRI dhan4t yielded the highes (4.29 t ha®)  1-2 was three days earlier than the check varieties,
among the tested entrieshich was statistically but three and five dayslater than  IR70213.0-
similar yielder comparedto BRRI dhan52(4.09t CPA 4-2-2-2 and B 10538 F-KN-12-2 entries
ha') and BR874819-1 (3.92 t ha') entries but  respectively.

statistically different with other entries (Table 2). In anothe RYT for RLR, six entries were
BR793416-1-1-1-2-2 yieldedthelowest(3.28t ha  evaluated comparg with BRRI dhan56 and BRRI
1). Growth duration was lower for BRRI dhan44 dhan49.BRRI dhan49yielded the highest(5.78 t
and BRRI dhan52 (128 and 129 days respectivelyhal) among the tested entries (Table 4), which was
compared to other entries (in between 134 and l4iatisticaly similar yielder compard with WAS

days). 122-IDSA 1-WAS-2-B-1-TGR 132 (NERICA-L-
16) (5.65 t ha) but statisttally different than the
Regional yield trial (RYT) othe entries Growth duratim of NERICA

Several RYT were conducted at BRRI RS farmMUTANT was the lowest (106 days) followed by
Satkhima in T. Aman 2014 Two-three seedlings BRRI dhan56 (111 days) and the highest in BRRI
hill-1 were transplantedin a 5.0 m x 2.4 m plot dhan49 (129 days). Other entries showed more or
following RCB desigrs with three replications less similar growth duration (in between 1124
maintainirg 25 cm x 15 cm spacing The days) Phenotypt acceptabiliy was betta for
recommended cultural practices were followed. = BRRI dhan49 in both vegetative and reproductive

stages.

Table 2. Yield and growth duration of different entries of . . .
PYT during T. Aman 2014. RYT for premium quality rice (PQR)
Designation Yield Growth duration  Eight entries were compare with BRRI dhan34

(tha?) (day) and BRRI dhan37 Among the testal entries
BR793710-1-1-1-1-2 3.52 134 BR82276-2-1 showal statisticaly highe yield
BR793416-1-1-1-2-2 3.28 134 (7.25 t hal) then the othe entries (Table 5).
Eﬁgiﬁfiiﬁ'&z g-gg igi BR82268-5-2-2, BR822617-1-2 and BR8226
BR793020.0-2-2-2-1 347 140 1311—2 showgi bette yield (6.54 6.50 and 5.9t
BRRI dhana4 4.29 128 ha respectllvely amory thel othe entries.
BRRI dhan52 4.09 129 Growth duration was the loweg in BR82941-3-
CV (%) 10.2 0.4 2-2 (120 day9 and the highes in BRRI dhan37
LSD (0.05) 0.68 0.94 (156 days) BR822%6-2-1, BR82268-5-2-2 and
DS: 10 Jul 14, DT: 13 Aug 14. BR822617-1-2 entries showel less growth
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Table 3. Yield and some other characters of RYT (RLR) entries during T. Aman 2014.

Designation Plant ht (cm) PACP Veg. PACP Repr. Yield (t hal) Growth duration (day
IR7021310-CPA 4-2-2-2 117 2 2 5.55 125
B 10533 FKN-12-2 108 3 3 4.44 123
BR80332-2-1-2 116 1 2 6.09 128
BRRI dhan32 108 2 3 4.79 131
BRRI dhan49 106 1 2 5.53 131
CV% 4.2 31.3 28.5 10.3 0.3
LSD (0.05) 1.14 1.14 1.22 1.02 0.64

DS: 10 Jul 14, DT: 6 Aug 14.

Table 4. Yield and yield contributing characters of RYT (RLR) entries during T. Aman 2014.

Designation Plant ht PACP Veg. PACP Repr. Yield (t hal) Growth duration (day)
WAS 122IDSA 14WAS B-FKR 1 (NERICAL-8) 107 3 3 4.55 117
WAS 122IDSA 1-WAS-2-B-1-TGR 132 (NERICAL-16) 121 2 5.65 124
WAS 161B-6-B-1 (NERICA-L-36) 106 3 3 4.48 121
WAS 161B-4-B-1-TGR 51 (NERICAL-32) 106 4 3 4.59 118
WAS 1914-10 (NERICAL-54) 105 3 3 3.94 121
NERICA MUTANT 104 3 4 2.63 106
BRRI dhan56 104 3 4 4.05 111
BRRI dhan49 107 2 1 5.78 129
CV (%) 1.6 22.3 20.7 14.2 0.4
LSD (0.05) 3.06 1.12 1.07 1.11 0.88

DS: 10 Jul 14, DT: 6 Aug 14.

Table 5. Plant height, yield, PACP and growth duration of different entries of RYT (PQR) during T. Aman 2014.

Designation Plant ht (cm) PACP Veg. PACP Repr. Yield (t hal) Growth duration (day
BR82268-5-2-2 121 1 1 6.54 138
BR822611-4-4-3 109 2 2 5.78 138
BR822611-4-6-2 106 2 2 5.36 138
BR82941-3-2-2 120 3 3 4.33 120
BR822613-1-2 112 3 2 5.95 133
BR822617-1-2 117 1 1 6.50 135
BR82276-2-1 128 1 1 7.25 141
BR851523-6-3 128 4 4 3.48 155
BRRI dhan34 152 3 4 3.79 146
BRRI dhan37 146 3 4 3.50 156
CV (%) 25 13.7 17.0 6.7 0.3
LSD (0.05) 5.31 0.56 0.71 0.60 0.63

DS: 10 Jul 14, DT: 8 Aug 14

duration and less plant height compare to the duratim was the lower for BR84181-3 and

checks Phenotypt acceptabiliy was bette for BR784054-3-2-2 (113 day§ and othe entries

thes entries as well. showel more or less similar growth duratian (in
betwea 117 and 127 days).

RYT for micronutrient enriched rice (MER)

Seven promisirg entries were evaluatel compared RYT for green super rice (GSR)

with BRRI dhan2 and BRRI dhan® during T.  Four entries were evaluated comparing with BRRI

Aman 2014 BRRI dhan2 yielded the highest dhan39and BRRI dhan56.BRRI dhan39yielded

(5.16 t ha') followed by PSBRC 82 (4.86 t ha')  the highest (6.50 t h followed by BRRI dhan56

and BR84181-3 (4.8 t ha') amorg the tested (6.40t hal) and HHZ5-SAL10-DT1-DT1 (5.91t

entries (Table 6). The loweg yield was observed hat) among the tested entries (Table 7). Growth

in BR767137-2-2-3-7-3 (3.72 t hal). Growth durationof thesethreevarietieswere similar (123,
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Table 6. Yield and yield contributing characters of RYT (MER) entries during T. Aman 2014

Designation Plantht (cm) PACP Veg. PACP Repr. Yield (t hal) Growth duration (day
BR784054-3-2-2 110 2 2 4.69 113
BR787917-2-4-HR3-P1 138 3 2 4.71 126
BR767137-2-2-3-7-3 102 3 3 3.72 123
BR814315-2-1 115 3 3 4.73 127
BR84181-3 96 3 3 3.85 113
IR8585075-2-2-3-2 110 3 3 4.19 117
PSBRC 82 108 2 2 4.86 119
BRRI dhan32 123 2 1 5.16 123
BRRI dhan39 109 2 3 4.14 127
CV (%) 13.0 11.3 32.1 10.7 0.7
LSD (0.05) 24.84 0.50 1.38 0.83 1.42

DS : 10 Jul 14, DT: 6 Aug 14

Table 7. Yield and yield contributing characters of RYT (GSR) entries during T. Aman 2014.

Designation Plant ht (cm) PACP Veg. PACP Repr. Yield (t hat) Growth duration (day
ir8340-b-258b 107 6 6 4.73 116
IR83142B-19-B 108 7 7 3.94 114
IR83142B-60-B 111 6 6 4.09 114
HHZ5-SAL10-DT1-DT1 116 5 5 591 125
BRRI dhan39 116 5 5 6.50 123
BRRI dhan56 115 5 4 6.40 124
CV (%) 1.2 14.2 14.4 7.8 0.5
LSD (0.05) 2.52 1.44 1.47 0.75 1.03

DS: 10 Jul 14, DT: 10 Aug 1<

124 and 125 days respectively) but higher than thBR769%16-2-2-1-1. Growth duration of all entries
other entries (11416 dag). were more or less similar.

Advanced line adaptive research trial ALART for RLR
(ALART) Three advancd lines were selectel and their
Several experiments were done at BRRI RS, farrperformane were evaluatel comparirg with
Satkhim during T. Aman 2014 to evaluate checks of BRRI dhan32 and BRRI dhan49. The
advanced lines following RCB design with threetestal entries didnt show significart yield
replications. The recommended cultural practiceslifferences. High grain yield was obtained from
were followed in these experiments. Plant height aBRRI dhan32 and the lowest from BR7632-5-2
maturity, growth duration yield and phenotypic entry (Table 9). All other attributes wemore or
acceptabiliy (PACP) at both vegetatie and less similar in the tested entries.
reproductive stages were recorded.

ALART for salinity
ALART for PQR Six advanced lines were evaluated comparing with
Fou advanced lines were evaluatel comparing BRRI dhan4land BRRI dhan54.IR77092B-2R-
with BRRI dhan37.The higkst yield was obtained B-10 yielded the highest (4.70 t-Hafollowed by
from BR769716-2-2-1-1 (5.00 t h&) which was IR78761B-SATBI-68-6 (4.60t hal) andIR83484
statistically similar with BR769715-4-4-2-1 (4.83  3-B-7-1-1-1 (4.45t hat) entries(Table10). Among
t hal) and BR7697154-4-2-2 (4.60 t ha') but the testael entries thee three entries gave
significantly higherthan BR736952-3-2-1-1 (4.50  significantly higher yield than BRRI dhan41 (3.40 t
t hal) and BRRI dhan37(3.00t ha') (Table8). hal). They produca highe vyield than BRRI
The lowed plant height panicke m2, filed dhan3 (4.25 t hal) alsa Growth duration of
grains/panicleand 1000 grain weight wasfoundin IR77092B-2R-B-10 was similar comparé with
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Table 8. Growth duration, yield and yield related data of ALART (PQR), T. Aman 2014.

Designation Plant ht Panicle m? Filled grains/ Yield Growth duration ~ 1000grain
(cm) panicle (t hat) (day) wt (g)
BR769715-4-4-2-1 113 214 127 4.83 127 19
BR769715-4-4-2-2 113 206 119 4.60 128 19
BR769716-2-2-1-1 111 198 113 5.00 132 18.7
BR736952-3-2-1-1 113 203 116 4.50 132 20
BRRI dhan37 (ck) 123 255 116 3.00 133 18.7
CV (%) 1.8 9.0 5.8 4.8 0.0 3.0
LSD (0.05) 3.94 36.33 12.89 0.40 0.0 1.09

DS: 10 Jul 14, DT: 7 Aug 14.

Table 9. Growth duration, yield and yield related data of ALART (RLR), T. Aman 2014.

Designation Plant ht Panicle m? Filled grains/ Yield Growth duratbn 1000grain
(cm) panicle (t hat) (day) wt (g)
V,=BR746812-1-1-1-1 106 259 104 3.95 127 19.33
V,=BR747216-2-1-2-1 107 259 105 3.66 128 19.00
V;=BR76387-2-5-2 97.1 268 74 3.60 132 18.70
V,=BRRI dhan32 (ck) 112 243 110 4.24 132 20.00
Vs=BRRI dhan49 (ck) 90 278 103 3.96 133 18.70
CV (%) 2.0 6.7 10.9 6.2 0.2 3.0
LSD (0.05) 3.78 32.88 20.31 0.46 0.48 1.08

DS: 10 Jul 14, DT: 7 Aug 14.

Table 10. Growth duration, yield and yield related data of ALART (Salinity) T. Aman 2014.

Designation Plant ht Panicle m? Filled grains/ Yield Growth duration ~ 1000grain
(cm) panicle (thal) (day) wt (g)
IR730558-1-1-3-1 107 281 128 4.23 123 22
IR834843-B-7-1-1-1 112 217 93 4.45 114 26
IR78761B-SATBI-68-6 122 259 113 4.60 123 21
IR834404-B-11-2-1-1-AJYI-B 95 292 126 3.90 110 23
IR77092B-2R-B-10 108 259 93 4.70 130 20
BR93779-21-3B 101 250 117 3.80 147 20
BRRI dhan41 (ck) 117 263 90 3.40 143 21
BRRI dhan54 (ck) 115 220 108 4.25 129 19
CV (%) 15 1.8 11.2 8.0 0.0 8.2
LSD (0.05) 2.80 7.98 21.42 0.58 0.0 3.09

DS: 10 Ju14, DT: 13 Aug 14.

BRRI dhan54 but IR7876tB-SATBI-68-6 was seedling were transplantd using 2-3 seedlings
one week earlie wherea IR834843-B-7-1-1-1  hill? with a spacirg of 25 x 15 cm. Standard
was two weeksearlier than BRRI dhan54. Plant management practices were followed as and when
height of IR77092B-2R-B-10 (108 cm) and necessary.

IR834843-B-7-1-1-1 (112 cm) entries were little

shorte then BRRI dhan% (115 cm) and BRRI  PVT for salinity resistance

dhan4 (117 cm) but IR78761B-SATBI-68-6 Field evaluatimm of two genotyps has been

showed little taller plant type (122 cm). complete during T. Aman 2014 in PVT trials at
different upazilas of Khulna and Satkhira
Proposed variety trial (PVT) districts Both [IR78761B-SATB1-28 and

Two most promising genotypes were selected tdR78761B-SATB1-23-3-26 genotyps yielded
evaluate them in T. Aman 2014 in farmer's fieldhighe than standad chek BRRI dhan® (Table
with the direct supervision of plant breeder andll). Four, amorg eight locations IR78761B-
scientiss of BRRI RS Satkhira Thirty-dayold  SATB1-28 produce the higheg yield and in
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Table 11. Proposed variety trial (Salinity) in T. Aman 2014 under BRRI, Satkhira.

Varities/Line Flowering (day) Maturity (day)  Duration (day) Yield t hal  Salinity dS/m
Kulia, Dabhata, Satkhira Sadar
IR78761B-SATB1-28 17 Oct 2014 11 Nov 2014 124 4.78 2.86.70
IR78761B-SATB1-23-3-26 14 Oct 2014 07 Nov 24 120 4.92
BRRI dhan53 (ck) 19 Oct 2014 15 Nov 2014 128 4.32
Dhankhali, Munshiganj, Shamnadar
IR78761B-SATB1-28 10 Oct 2014 04 Nov 2014 117 4.12 3.175.25
IR78761B-SATB1-23-3-26 07 Oct 2014 02 Nov 2014 115 4.18 |
BRRI dhan53 (ck) 14 Oct 2014 08 Nov 2014 121 3.61
Baruikathi, Dumuria, Khulna (Suffered by Rodefts)
IR78761B-SATB1-28 08 Oct 2014 10 Nov 2014 123 2.65 7.109.50
IR78761B-SATB1-23-3-26 04 Oct 2014 08 Oct 2014 121 3.10 |
BRRI dhan53 (ck) 11 Oct 2014 15 Nov 2014 128 2.35
Nawpara, Asasni, Satkhird
IR78761B-SATB1-28 18 Oct 2014 10 Nov 2014 123 2.1 6.5010.50
IR78761B-SATB1-23-3-26 17 Oct 2014 09 Nov 2014 122 20 |
BRRI dhan53 (ck) 20 Oct 2014 13 Nov 2014 126 1.80
Fultola, Batiaghata, Khuln@a
IR78761B-SATB1-28 14 Oct 2014 05 Nov D14 118 5.13 3.105.37
IR78761B-SATB1-23-3-26 09 Oct 2014 01 Nov 2014 114 5.45 |
BRRI dhan53 (ck) 10 Oct 2014 06 Nov 2014 119 4.52
Sharankhola, Bagerhat
IR78761B-SATB1-28 02 Oct 2014 26 Oct 2014 109 4.15 2.51-4.67
IR78761B-SATB1-23-3-26 01 Oct 2014 24 Oct 2014 107 4.13
BRRI dhan53 (ck) 04 Oct 2014 28 Oct 2014 111 3.73
Tikarampur, Tala, Satkhifa
IR78761B-SATB1-28 12 Oct 2014 07 Nov 2014 120 5.30 2.17-3.39
IR78761B-SATB1-23-3-26 09 Oct 2014 04 Nov 2014 117 5.28
BRRI dhan53 (ck) 14 Oct 2014 09 Nov 2014 122 4.71
Dhulihor, Satkhira Saddr
IR78761B-SATB1-28 07 Oct 2014 04 Nov 2014 117 5.26 2.553.25
IR78761B-SATB1-23-3-26 04 Oct 2014 30 Nov 2014 113 4.78
BRRI dhan53 (ck) 10 Oct 2014 07 Nov 2014 120 4.55

aDS: 10 Ju 14, DT: 9 Aug 14. PDS: 10 Ju 14, DT: 9 Aug 14. °DS: 10 Ju 14, DT: 8 Aug 14. 9DS: 10 Ju 14, DT: 12 Aug 14.
eDS: 10 Jul 14, DT: 3 Aug 14DS: 10 Jul 14, DT: 27 ul 14DS: 10 Jul 14, DT: 2 Aug 14DS: 10 Jul 14, DT: 6 Aug 14.

anothe four locatiors IR78761B-SATB1-23-3- B-B-93-3 and ched producel the lowed yield

26 producel the highes yield. In all the locations, (Table 12). But growth duration was lomga the
performane of standad chek BRRI dhan53 evaluated lines.

were less than the evaluaté lines In addition the

evaluatel lines haw advantag of less growth  PVT for RLR

duration Growth duratim was shortes for Among RLR entries, the testedentries produced
IR78761B-SATB1-23-3-26  followed by less grain yield compared to check BRRI dhan39
IR78761B-SATB1-28. but better than check BRRI dhan49 (Table 12).

PVT for drought resistance PVT for Zn enriched rice
In case of drought tolerant genotypes, IR828B89 Zn enrichel line BBR75282R-119-HR10
B-84-B yielded the highestfollowed by IR8337%#  producedmuchhigheryield (6.46t ha') compared
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Table 12. Proposed variety trial (PVT) in T. Aman 2014 under BRRI, Satkhira.

Varities/Line Flowering (day) Maturity (day) Duration (day) Yield t hat
PVT (Drought}

IR8337%B-B-93-3 09 Oct2014 02 Nov 2014 115 4.50

IR82589B-B-84-B 07 Oct 2014 01 Nov 2014 114 4.73

BRRI dhan56(ck.) 03 Oct 2014 28 Nov 2014 110 3.92
PVT (RLR)

BR747216-2-1-2-3 17 Oct 2014 11 Nov 2014 124 5.29

BR76225-1-1-1 15 Oct 2014 10 Nov 2014 123 4.93

BRRI dhan39 (ck 14 Oct 2014 08 Nov 2014 121 5.45

BRRI dhan49 (ck) 22 Oct 2014 14 Nov 2014 127 4.48
PVT (Zincy}

BBR75282R-119-HR10 12 Oct 2014 06 Nov 2014 119 6.46

BRRI dhan39(ck) 05 Oct 2014 30 Nov 2014 112 5.12
PVT (PQR)

BR735%11-2-4-1-1 09 Oct 2014 07 Nov 2014 120 4.44

BRRI dhan37(ck) 29 Oct 2014 27 Nov 2014 140 3.30

a8 ocation ShreeconaSharsha,JessoreDS: 10 Jul 14, DT: 5 Aug 14. °Location BasghataSatkhiraSadar;DS: 10 Jul 14, DT: 10
Aug 14.°Location Betla, Satkhira Sadar; DS:10 Jul 14, DT: 31 Jul 1

to check BRRI dhan39 (5.12 t Ha but growth by IR10T1% and the lowest yield (1.67 t/ha) was

duration was one week longer (Table 12).

PVT for PQR

For premiumquality rice, the line BR735711-2-4-
1-1 produced much higher yield (4.44 thathan
the chek BRRI dhan¥ (3.30 t hal) with
advantag of 20 days growth duration.

ACTIVITIES UNDER STRASA PROJECT

Observational trial (OT)

Forty-three genotyps in OT were evaluatel at
Asasunj Satkhia compare with checls of BRRI
dhan3 and BRRI dhan54 Standad cultural
practices were followed. Among 43 genotypes,
eleven genotyps were selectd as advancd line
(Table 13). The higheg yield (4.59 t/ha) was
found in BRRI dhan%! (ck), which was followed
by BRRI dhan® and the lowed yield (1.67 t/ha)
was observel in BR871510-7-11. The water
salinty of the field varied betwea 4.10 to 6.0
dsim (Table 22).

Preliminary yield trial (PYT)

observed in BR87180-7-1 (Table 14). The water
salinity of the field varied between 4.10 to 6.0 ds/m
(Table 22).

Secondary yield trial (SYT)

Three SYT were conducted at saline conditions in
Asasuni, Satkhira compad with checks of BRRI
dhan53 and BRRI dhanb4. In the first SYT, ten
entries were evaluatel where the highes yield
(3.33t/ha) wasfound in IR78761B-SATB2-4-25

3 followed by BRRI dhan54 and the lowest yield
(0.53 t/ha) was observed in IR787B7SDO1-3-
AJY2 (Table 15). In another SYT, the highest yield
(2.97 t/ha) was found in IR78 IR878@8AJY1-B
followed by IR8592611-3-1-AJY1-B and BRRI
dhan54. The lowest yield (1.78 t/ha) was observed
in IR834404-B-11-2-1-1-AJY1-B (Table 16). In
the third SYT, IR77674B-20-1-2-1-3-6-4-AJY
produced the highest yield (3.68 t/ha) followed by
IR84095AJY-301-SDO4B and the lowest yield
(1.68 t/ha) was observedin IRRI126 (Table 17).
The water salinity of the field varied between 4.10
to 6.0 ds/m (Table 22).

Participatory variety selection (PVS)

Eleven Aman entry were evaluated comparing withThe trials for PVS were set up at BRRI Benerpota
BRRI dhan53 and BRRI dhan54. The highest yieldarm, Shamnogar Kaliganj and Debhat of

(3.96t/ha)wasfoundin BR871510-7-13 followed
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Table 13. Yield performance of OT at Asasuni, Satkina during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (tha) PACP
BR871510-7-11 124 98 10 20 1.67 5
BR9090G2 125 87 13 23 3.72 5
BR90904 125 88 10 21 3.71 4
BR87151 127 104 9 23 2.08 4
BR87154 126 101 12 24 3.33 5
BR87181 112 90 18 26 2.06 6
BR87271 129 114 10 25 2.89 5
BR87371 113 106 7 24 2.51 7
BR87427 119 104 10 24 2.48 3
BR87432 118 109 5 26 2.09 3
BR87475 126 97 10 24 3.71 4
BRRI dhan53 (ck) 124 96 9 22 4.18 3
BRRI dhan54 ¢k) 135 100 11 24 4.59 4

DS: 5 Jul 2014, D/T: 10 Aug 2014.

Table 14. Yield performance of PYT at Shamnogor, Satkhira during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (tha) PACP
IRRI147 1145 1035 8.5 245 2.86 75
IR8592511-2-2-AJY1-B 115.0 1185 9.5 25.0 2.77 5.0
IR849409-2-2-1-AJY1-B 1105 1235 11.0 25.5 2.22 5.0
IR834126-B-5-1-1-1-AJY1-B 1135 109.0 11.0 25.5 3.06 4.0
IR86385170-1-1-B 1125 92.5 10.0 24.0 1.69 7.5
IR10T116 117.0 1295 8.5 24.0 3.17 4.0
BR871510-7-1 118.0 130.0 10.5 24.5 1.67 4.0
BR871510-7-13 119.0 127.0 10.5 23.5 3.96 35
BR871510-7-23 1185 126.5 10.5 27.0 2.49 35
BR87279-11-7 1185 138.0 9.5 26.0 2.77 35
BR87279-11-8 117.5 1355 11.5 24.5 1.88 35
BRRI dhan53 (ck) 117.5 117.5 12.5 23.5 2.76 4.0
BRRI dhan54 (ck) 132.0 131.0 9.5 25.0 270 4.0

DS: 8 Jul 2014, DT: 7 Aug 2014.

Table 15. Yield performance of SYT1 at Shamnogor, Satkhira during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (t/ha) PACP
IR77660B-9-1-3-2-1-17-4-1 1115 995 10.5 24.0 2.00 45
IR10T118 1115 112.0 9.5 27.0 1.94 7.0
IR776743B-8-2-2-14-2-AJY2 102.5 100.5 9.5 25.0 1.05 9.0
IR776743B-8-2-2-14-4-AJY1 98.0 49.5 8.0 * * 9.0
IR776743B-8-2-2-8-2-AJY6 99.0 46.0 9.0 * * 9.0
IR78767%B-SDO1-3-AJY2 105.0 1015 7.0 21.0 0.53 9.0
IR834843-B-7-1-1-1 112.0 105.0 7.0 215 2.26 7.0
IR86385117-3-1-B 111.0 96.5 9.5 20.0 1.64 7.5
IR86385184-1-1-B 1105 97.0 10.0 21.0 2.19 7.5
IR78761B-SATB2-4-25-3 115.0 1115 9.0 235 3.33 4.5
BRRI dhan53 (ck) 116.0 116.5 11.0 215 2.82 4.0
BRRI dhan54 (ck) 131.0 1235 9.5 24.0 2.97 4.0

DS: 8 Jul 2014, DT: 7 Aug 2014. *selection.

for saline prone areawere selectedfor this trial.  the farmers. Around 110 farmers participated in
The trial was conducted at farmer's field in the salPVS activities. The average best yield (4.52Hha
affectel areas of Satkhim district following  was found in BR78761B-SATB1-41-2 followed
standard cultural practices. by BR1%Saltol (4.17 t hd) and the lowest vyield
At BRRI RS, Satkhia farm, the crop was (3.19 t hd) was found in IR83439-B-4-1-1-1-
harvestedand selectedby active participationof ~ AJY1-B entryat BRRI Binerpotafarm (Table 18).
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Table 16. Yield performance of SYF2 at Shamnogor, Satkhira duing T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (tha) PACP
IR8638548-2-1-B 113.5 103.5 10.0 21.0 1.81 5.0
IR86385117-1-1-B 102.0 100.5 12.0 24.0 2.13 4.0
IR878682-AJY1-B 1135 1025 12.0 245 2.97 5.0
IR10T114 113.0 109.5 9.0 245 2.07 55
IRRI147 114.0 102.5 12.0 235 2.79 7.0
IR834416-B-5-2-1-1-AJY1-B 1125 99.5 11.5 225 2.55 6.0
IR8592611-3-1-AJY1-B 1145 115.0 11.0 28.5 2.82 45
IR834404-B-11-2-1-1-AJY1-B 1115 103.5 8.5 255 1.78 5.0
IR834394-B-4-1-1-1-AJY1-B 1155 111.0 13.0 245 2.61 5.0
IR84649308-7-1-B-AJY1-B 107.5 96.5 10.5 225 1.82 6.0
BRRI dhan53 (ck) 117.5 116.5 11.5 23.5 2.79 3.5
BRRI dhan54 (ck) 133.0 135.0 11.0 24.5 2.80 3.5

DS: 8 Jul 2014, DI/T:7 Aug 2014.

Table 17. Yield performance of SYF3 at Shamnogor, Satkhira during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (t/ha) PACP
IR72049B-R-22-3-1-1 125.0 125.0 ** ** 8.0 8.0
IR77674B-20-1-2-1-3-6-4-AJY 100.0 108.0 9.0 27.0 *3.68 7.0
IR776743B-8-2-2-8-3-AJY4 101.5 104.0 9.0 25.0 *1.57 8.0
IR776743B-8-2-2-12-5-AJY2 100.0 100.0 *x ** 4.5 4.5
IR776743B-8-2-2-14-4-AJY2 96.0 110.0 8.0 26.0 *2.82 8.0
IR834167-B-12-3-1-3- AJY1-B 115.0 110.5 9.5 24.0 2.45 7.5
FL416 113.0 100.0 11.0 21.5 2.19 55
IR840897-3-AJY1-B 120.0 111.0 9.5 22.5 3.40 55
IRRI126 119.0 1295 9.5 22.5 1.68 4.5
IR84095 AJY-301-SDO4-B 121.0 121.0 10.5 24.5 3.44 4.5
IR83408B AJY1-1-SFO21 113.0 1155 8.5 22.0 1.78 5.0
IR878689-AJY1-B 116.0 100.5 9.5 24.5 2.25 6.0
BRRI dhan53 (Std. ck) 118.0 116.5 9.5 24.0 3.02 0.0
BRRI dhan54 (Std. ck) 134.0 130.5 10.0 26.0 3.16 3.5

**damagedby rat. *replication 1 damaged by rat. DS: 08 Jul 2014, DT: 7 Aug 2014.

Table 18.Yield performance of PVS genotypes at BRRI farm, Satkhira at T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (t/ha) PACP
BR8371-18-20-52-124 136.0 120.5 10.0 22.0 4.02 3
BR837118-20-52-145 136.5 114.0 10.0 22.0 3.55 3
BR11-Saltol 135.0 120.5 9.5 23.0 4.17 4
IR834394-B-4-1-1-1-AJY1-B 1215 107.5 8.5 225 3.19 5
IR834416-B-5-2-1-1-AJY1-B 1135 106.0 10.5 25.0 3.36 5
BR7876l-B-SATB1-41-2 1175 1225 9.5 22.0 4.52 4
IR78761B-SATB1-52-1 1155 118.0 10.5 21.0 4.13 4
IR78761B-SATB2-17-1 116.5 119.0 10.5 22.0 3.79 3
BR837118-20-52-55 1355 1195 10.5 22.0 3.73 3
BR11 (ck) 134.0 116.5 10.5 225 3.91 3
BRRI dhan53 (ck) 1215 1195 12.5 235 4.07 4
BRRI dhan54 (ck) 134.0 1295 12.5 24.5 4.11 4

DS: 5 Jul 2014, DT: 5 Aug 2014.

The field was norsaline area. On the other hand,
the average highest yield (4.40 thavas found in
BR11 followed by BRRI dhan% (ck) and the
lowest yield (3.13 t hd) in IR834416-B-5-2-1-1-
AJY1-B a Shamnogo (Table 19). The salinity
varied between 04.10 and 6.00 dS/m (Table 22).
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At Kaliganj BR78761B-SATB1-41-2 line
yielded the highes (4.92 t ha') followed by
IR78761B-SATB1-52-1, BR837118-20-52-145
and BR11-Saltd lines wherea the loweg yield
(3.57 t ha') was found in BR837%t18-20-52-55
(Table 20). The salinity varied between3.5 ot 5.1



Table 19. Yield performance of PVS genotypes at Shamnogor, Shita, T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (tha) PACP
BR837118-20-52-124 135.0 116.0 9.5 225 4.07 4.0
BR837118-20-52-145 136.0 120.0 13.0 225 3.73 4.0
BR11-Saltol 136.0 120.5 12.5 245 4.09 4.0
IR834394-B-4-1-1-1-AJY1-B 117.0 116.0 9.0 245 3.23 55
IR834416-B-5-2-1-1-AJY1-B 116.5 110.5 10.5 245 3.13 7.0
BR78761-B-SATB1-41-2 1155 116.5 12.0 225 4.14 45
IR78761B-SATB1-52-1 1155 1155 14.5 215 4.15 4.0
IR78761B-SATB2-17-1 1155 111.0 11.5 225 3.53 45
BR837118-20-52-55 135.0 1175 14.0 23.0 3.89 5.0
BR11 (ck) 135.0 1105 13.0 24.0 4.40 4.5
BRRI dhan53 (ck) 123.0 1175 13.0 245 3.86 4.0
BRRI dhan54 (ck) 136.0 125.0 14.0 26.0 431 4.0

DS: 5 Jul 2014, DT: 7 Aug 2014.

Table 20. Yield performance of PVS genotypes at Kaliganj, Satkhira during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length(cm) Yield (tha) PACP
BR837118-20-52-124 137 104.0 9.0 20.5 3.99 6.5
BR837118-20-52-145 139 112.0 10.5 21.5 4.34 6.5
BR11-Saltol 136 1135 10.0 22.5 4.34 5
IR834394-B-4-1-1-1-AJY1-B 124 102.0 9.0 23.0 4.09 6.0
IR834416-B-5-2-1-1-AJY1-B 116 98.5 10.0 22.0 3.93 7.0
BR78761B-SATB1-41-2 115 112.0 9.5 225 4.92 4.5
IR78761B-SATB1-52-1 117 118.0 11.5 21.5 4.35 4.5
IR78761B-SATB2-17-1 119 111.0 10.0 23.5 3.68 4.5
BR837118-20-52-55 123 1125 11.5 22.5 3.57 7.0
BR11 (ck) 141 107.5 11.5 22.5 3.64 4.5
BRRI dhan53 (ck) 126 113.0 12.0 235 4.03 45
BRRI dhan54 (ck) 134 125.0 13.0 25.5 4.09 4.5

DS: 5 Jul 2014, DT: 5 Aug 2014.

dS/m(Table22). At Debhata|R78761B-SATB1-  similar yielder with BR807952-2-2-2, BR80761-

52-1 was the best yielder (4.84 t-Hdollowed by 2-2-3, BRRI dhan63 (ck), BR80948-2-2-4 and
BR78761B-SATB1-41-2 and the lowed yield BR8096551-9-1 (Table 23). BRRI dhan50 (ck)

(2.41 t hal) was found in IR7876B-SATB2-17-1  was the lowest yielder (5.5 t hal). On the other
(Table 21). The far mer Basd IR7778498-2-3F2n BRB07852-8-2-2t dn@ vy i ¢
performance of the genotypes have been correlat&R80761-2-2-3 superseded the yield of both the

with some exceptions Wate salinity of the ched varietis BRRI dhan® (ck) and BRRI
experimental plots were stable over the growinglhan63 (ck). Growth duration of BRRI dhan63 (ck)
period and was found from 3.22 ds/m to 4.00 dS/mvas the shortes (136 day§ amorg the tested

(Table22). genotyps followed by BR809655-1-9-1,
IR7773493-2-3-2, BR809648-2-2-4. Growth
RYT for Boro varieties duration of BRRI dhan50 (ck) was the longest (144

Several sets of RYT entries were selected and thailays) among the tested genotypes.

yield performane was evaluatel and growth

duraticn was comparel with different check RYT for favourable Boro (FB)

varieties during Boro 20145. The recommended Ten Boro entries were selected to evaluate their

cultural practices were followed. performances compared with BRRI dhan28, BRRI
dhan® and BRRI dhan60 BR768330-3-3-4
RYT for PQR yielded the highest (7.4 t a among the tested

IR7773493-2-3-2 yielded the highes$ (6.5 t/ha) genotypes which were statisticaly similar with
amongthe testedgenotypesvhich wasstatistically = BR767%37-2-2-3-7, BR780063-1-7-3, BR79884-
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Table 21. Yield performance of PVS genotypes at Debhata, Satkhira during T. Aman 2014.

Genotype Maturity (day) Plant ht (cm) Tiller no./hill Panicle length (cm) Yield (tha) PACP
BR837118-20-52-124 137 100.5 11.0 225 3.84 5
BR837118-20-52-145 139 108.0 105 23.0 4.10 5
BR11-Saltol 136 109.5 9.0 235 4.18 5
IR834394-B-4-1-1-1-AJY1-B 127 1025 12.0 235 4.04 4.0
IR834416-B-5-2-1-1-AJY1-B 121 99.5 11.0 225 4.25 5.0
BR78761B-SATB1-41-2 119 1105 12.0 225 4.75 3.0
IR78761B-SATB1-52-1 120 116.5 11.0 235 4.84 5.0
IR78761B-SATB2-17-1 119 1135 9.0 225 2.41 5.0
BR837118-20-52-55 123 1105 9.5 225 2.57 7.5
BR11 (ck) 141 109.5 11.0 21.0 2.87 7.5
BRRI dhan53 (ck) 126 116.0 11.0 23.5 3.97 4.0
BRRI dhan54 (ck) 133 127.5 11.0 26.5 422 4.0

DS: 05 Jul 2014, D: 9 Aug 2014.

Table 22. Salinity data of PVS fields.

Date EC (ds/m)
Debhata Kaliganj Shamnogo

5 Aug 14 3.9 4.1 6.0
13 Aug 14 3.7 5.1 55
23 Aug 14 38 4.1 4.6
28 Aug 14 34 3.5 4.1
3Sepl4 3.5 34 4.9
10 Sep 14 3.6 3.9 5.0
17 Sep 14 3.5 3.4 5.3
30 Sep 14 4.0 45 4.9
7 Oct 14 3.2 4.3 5.3
14 Oct 14 3.6 4.7 4.6
21 0Oct 14 3.8 4.1 4.5

Table 23. Yield and yield contributing characters of different entries of RYT for PQR during Boro 2015.

Designation Growth duration (day PACP (Veg.) PACP. (Repro.) Seedling length (cm! Plant ht (cm) Yield (t/ha)
IR7773493-2-3-2 139 2.0 2.0 15.0 97.0 6.5
BR807952-2-2-2 142 2.0 2.3 17.0 90.3 6.3
BR809655-1-9-1 137 2.0 2.7 16.0 86.7 5.8
BR80761-2-2-3 140 3.0 4.0 20.0 103.0 6.1
BR80%-48-2-2-4 139 3.0 2.7 17.0 95.0 5.9
BRRI dhan50 (ck) 144 4.0 5.0 10.2 78.7 5.5
BRRI dhan63 (ck) 136 5.0 6.0 21.0 77.7 5.9
CV (%) 0 7.2 15.2 10.7 4.0 9.1
LSD (0.05) 0.99 0.38 0.90 3.10 6.32 0.96

DS: 9 Dec 2014, DT: 10 Jan 2015.

5-3-4, BRRI dhan3 (ck), BR7783AC135 and RYT for MN

BRRI dhan60 (ck) (Table 24). BRRI dhan29 (ck)Nine Boro entries were evaligal compared with
yielded the lowest (5.6 t Hy On the other hand BRRI dhan3 and BRRI dhan29 The yield of
BR767137-2-2-3-7, BR780063-1-7-3 and BRRI dhan® (ck) was the highes (7.6 t hal),
BR79884-5-3-4 supersede the yield of all the which was statisticallysimilar with BR826119-1-
three check varieties. Growth durations of BRRI1-3 (7.4t hal), BR788162-2-3-7-P3 (7.2 t hal),
dhan28 (ck) was the shortest (135 days) among ti&R825737-1-2-2 (7.1t/ha), BR783319-2-3-5 (6.8
testel genotyps followed by BR768330-3-3-4, t hal) and BR787917-2-4-HR3-P1 (6.8 t ha?l)
BRRI dhan29SC328-16-10-8-HR1 (COM), (Table 25). BR784%4-3-4-1 gave the lowest yield
BR780063-1-7-3. Growth duratiom of BRRI (5.8 t hal) among the tested genotypes. Growth
dhan29 (ck) was the longest (152 days). duratiors of BR825%37-1-2-2 was the shortest
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Table 24. Yield and yieldcontributing characters of different entries of RYT (FB) during Boro 2015.

Growthduration (day) PACP (Veg.) PACP. (Repro.) Seedling length (cm) Plant ht (cm) Yield (t/ha)

Designation

BR768330-3-3-4 136.0 2.0
BR767137-2-2-3-7 137.0 2.0
BR79884-5-3-4 139.0 2.0
BR7783AC12-3 144.0 4.0
BR7783AC13-5 146.0 4.0
BR7783AC14-5 148.0 5.0
BR7783AC6-3-2-2-1 148.0 5.0
BRRI dhan29SC32816-  136.0 6.0
10-8-HR1(COM)

BR798810-4-1 137.0 5.7
BR780063-1-7-3 136.0 5.0
BRRI dhan28 (ck) 135.0 6.0
BRRI dhan29 (ck) 152.0 6.0
BRRI dhan60 (ck) 137.0 4.0
CV (%) 0.0 3.7
LSD (0.05) 0.10 .26

2.0 19.1 87.7 7.4
2.0 19.4 87.3 7.1
2.0 17.4 78.0 6.7
5.0 16.0 100.3 5.9
5.0 16.2 102.0 6.2
6.0 16.2 100.3 5.9
6.0 15.9 1020 5.9
6.3 13.0 79.3 5.9
5.0 13.4 84.7 5.7
4.0 20.3 97.3 6.9
5.0 20.5 96.3 6.5
6.0 16.3 99.0 5.6
3.0 17.7 89.3 6.1
3.6 9.8 4.6 14.3
.26 2.8 7.12 15

DS: 9 Dec 2014, DT: 12 Jan 2015.

Table 25. Yield and yield contributing characters with growth duration of different entries of RYT (MN) during Boro 2015.

Growthduration (day) PACP (Veg.) PACP. (Repro.) Seedling length (cm] Plant ht (cm) Yield (t/ha)

Designation

BR784054-3-2-1 138 2
BR784054-3-4-1 134 3
BR784054-3-4-4 134 3
BR825737-1-2-2 133 2
BR783319-2-3-5 141 2
BR826119-1-1-3 136 3
BR782018-1-6-3-P4 141 4
BR788162-2-3-7-P3 146 5
BR787917-2-4-HR3-P1 144 5
BRRI dhan28 (Ck) 134 3
BRRI dhan29 (ck) 152 4
CV (%) 0 0
LSD (0.05) 00 00

2 16.1 98.0 6.5
4 18.6 96.0 5.8
4 19.5 94.0 5.9
2 16.3 95.0 7.1
3 17.3 114.3 6.8
3 19.2 107.3 7.4
5 18.9 102.3 6.6
6 16.4 110.0 7.2
6 19.2 133.0 6.8
2 19.3 97.0 6.7
6 18.6 102.0 7.6
0 10.6 2.8 7.0
0.53 3.25 5.08 0.82

** Second and third replication were not transplanted due to shortage of seedling. DS: 10 Dec 2ABAJ&12015.

(133 day9 followed by BR784054-3-4-1 (134
days),BR784054-3-4-4 (134 days), BR826119
1-1-3 (136 days).On the otherhandBR826119-1-
1-3 gawe only 0.2 t/ha lower yield than BRRI

dhan3 (ck) (136 day9 was the longest In second
RYT, five shot duratim Boro entries were
evaluatd comparéd with BRRI dhan28 Among
the testel genotype BR4909R1-R2 vyielded

dhan29 (ck) but 16 days earlier than BRRI dhan2@aximum (5.9 t hal), which was statistically

(ck). BR825737-1-2-2 gave 0.5t hat lower yield

identicd with BRRI dhan3 (ck) (5.8 t hal),

than BRRI dhan29 (ck) but 19 days earlier tharBR8072AC5-4-2-1-2-1 (5.7 t hal) BR8072-

BRRI dhan29 (ck).

RYT for short duration

In first trial one Boro entry was evaluated
comparé with BRRI dhan3 and BRRI dhan45.
BRRI dhan3 (ck) yielded the highest (5.8 t hal)

amory the testal genotype and there was no
significart variation amorg the genotype (Table

26). Growth duration of BRRI dhans (ck) (130
day9 was the shortest Growth duration of BRRI

AC8-1-1-3-1-1(55 t ha') (Table 27). BR8072
AC7-4-1-2-2-1 and BR8072AC11-2-3-2-1-1
gave minimum vyield (3.3 t hal). On the other
hard BR4909R1-R2 supersede the yield of
BRRI dhan3 (ck). Growth duration of BR8072
AC5-4-2-1-2-1, BR8072AC7-4-1-2-2-1,
BR8072AC8-1-1-3-1-1 and BR8072AC11-2-3-
2-1-1 were similar and shorte (138 days) And
growth duration of BR4909R1-R2 was the
longes (142 days).
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Table 26. Yield and yield contributing characters with growth duraion of different entries of RYT (SD1) during Boro 2015.

Designation Growth duration (day) PACP (Veg.) PACP (Repro.) Seedling length (cm) Plant ht (cm) Yield (t/ha)
NERIKA Mutant 134.0 3.7 3.0 18.8 90.7 5.5
BRRI dhan28 (ck) 136.0 2.7 2.0 18.4 89.7 5.8
BRRI dhan45 (ck) 130.0 3.0 2.7 16.7 90.3 5.7
CV (%) 0 15.2 13 11.1 2.2 8.2
LSD (0.05) 0.15 0.94 0.66 3.99 3.99 0.94

DS: 9 Dec 2014, DT: 10 Jan 2015.

Table 27. Yield and yield contributing characters with growth duration of different entries of RYT (SD2 during Boro 2015.

Designation Growth duration PACP PACP Seedling Plantht Tiller/  Spikelet/ % Yield
(day) (Veg.) (Repr.) length (cm) (cm) hill panicle sterility (t/ha)
BR8072AC5-4-2-1-2-1 138.0 3.0 2.7 12.7 84.3 10.3 95.7 10.5 5.7
BR8072AC7-4-1-2-2-1 138.0 4.0 4.0 18.1 80.0 11.3 98.3 55 5.3
BR8072AC8-1-1-3-1-1 138.0 3.0 2.0 14.1 85.3 13.0 93.8 6.2 55
BR8072AC11-2-3-2-1-1 138.0 4.0 3.0 15.4 85.0 10.3 104.6 7.3 5.3
BR4909R1-R2 142.0 3.0 2.0 16.0 104.7 123 127.2 12.5 5.9
BRRI dhan28 (ck) 139.0 3.0 2.7 18.4 84.0 13.3 86.8 5.6 5.8
CV (%) 0 0 12.2 11.9 2.8 11.3 8.8 36.7 5.4
LSD (0.05) 0 0.17 0.59 0.53 4.36 2.4 15.8 5.2 0.54

DS: 6 Dec 2014, DT: 7 Jan 2015.

RYT for FB BR6158RWBC22-1-1 supersede# the yield of
One Boro ently was selecte by Biotechnology both check varieties BRRI dhan58 (5.8 t/ha) and
Division of BRRI and submittedotBRRI regional BRRI dhan29 (6 t/ha) (Table 28). Growth duration
station Satkhira to evaluate their yield performancef both BRRI dhan58 and BR6158RWBQ21-1
and growth duration compared with BRRI dhan28vere sameand short (142 days). Growth duration
and BRRI dhan29. BR6158RWBE21-1 yielded of BRRI dhan29 was the longest (154 days).

the highes (6.4 t/ha) On the othe hand

Table 28. Yield and yiéd contributing characters with growth duration of different entries of RYT (FB) during Boro 2015.

Designation Growth duration PACP PACP Seedling Plantht Tiller/  Spikelet/ % Yield
(day) (Veg.) (Repr.) length (cm)  (cm) hill panicle steility (t/ha)
BR6158RWBC22-1-1 142.0 2.0 2.0 16.9 1046 11.3 108.1 14.7 6.4
BRRI dhan58 142.0 2.7 2.7 16.5 88.3 11.7 92.3 18.2 5.8
BRRI dhan29 154.7 2.3 2.3 11.8 92.0 133 87.3 16.7 6.0
CV (%) 0.2 20.2 20.2 104 2.0 4.8 7.7 11.5 3.1
LSD (0.05) 0.67 0.94 0.94 3.12 3.77 1.15 14.66 3.8 0.37

DS: 6 Dec 2014, DT: 7 Jan 2015.
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SUMMARY

During the reportirg period 81 breediry lines were
evaluaté in replicatel trials of which 21 entries
appeard promisirg for furthe evaluation In
proposé variety trial BR75282R-19-HR10 and
BR78761B-SATB1-28-3-24 yielded highe against
therr respectie checls and hawe bee releasd as T.
Aman varietiess namal BRRI dhan?2 and BRRI
dhan73 Fo Boro rice, N is the mog limiting
elemen and STB base fertilizer dose along with
25% highe NPK was the mod profitable fertilizer
packa@ in saline charlard ecosystem Cultivation
of khesar as arelay crogp in T. Aman season
suppresse the soil salinity than fallow land in
Sonagag areas In Sonagar regions BR11 and

Regional yield trial (RYT) during Boro 2014-15
For Plart Breedirg Division, 41 breedirg lines
were evaluated in five different RYTs at BRRI RS
farm, Sonagazi along with standard checks BRRI
dhan28 BRRI dhan29 BRRI dhan45 BRRI
dhan50, BRRI dhan6@nd BRRI dhan63. Among
them, one entry gave higher yield for RYOQR,
three entries gave higher yield for RM@SR and
also four entries yielded higher for RYAB than
their respectie checls and were selecte for
furthe evaluation In cas of Biotechnolgy
Division, five breeding lines were evaluated in two
different RYTs at BRRI RS farm, Sonagazi along
with standad checlks of BRRI dhan28 BRRI

dhan29 and BRRI dhan58. Of them, none of the

breeding lines performed better over the checks.

BRRI dhan29 performed better in T. Aman and

Boro season respectively During the reporting
period the station producel 43 ton seed of recently
developd BRRI varieties and also arrangd 20
farmer®training and severhfarmer$field days.

VARIETAL DEVELOPMENT

Regional yield trial (RYT) during Aus 2014-15
Seventeer breediry lines were evaluaté in two

PVT (Salt tolerance)
For proposed variety trial (PVT), two salt tolerant

genotypes as new variety were evaluated in two

f ar mdigldoof Co 3 Baza sada against
standad chedk of BRRI dhan53 Both the salt
tolerant lines of BR7876B-SATB1-28-3-24 and
BR78761B-SATB1-28-3-26 gaw highe yield
than the standad ched& with similar growth
duration and were selecté for releag as salt
tolerant T. Aman varieties.

different RYTs at BRRI RS farm, Sonagazi against

standad checls of BR26 and BRRI dhan48.
Advanced linelR718663R-3-1 performed better

for RYT in partially irrigated Aus against check ofeval uat ed i n

BR26 and BRRI dhan# while entries BRRI
dhan29SC328-16-10-8-HR1, parija and WK1

PVT (High zinc)

One high zinc genotyg for new variety was
far mer ds
with the checkof BRRI dhan39.High zinc line of
BR75282R-19-HR10 gave the higher yield than

yielded higher for RYT somaclone Aus than theirthe standad ched with six days highe growth

respetive chek of BRRI dhan®8 and were
selected for further trial.

Regiond yield trial (RYT) during T. Aman
201415
Eighteen breedirg lines were evaluaté in three

duration and was selected for release as a high zinc

T. Aman variety.

Two proposé genotyps for new variety were
evaluatel in f a r sfield & SonagaziFen along
with check of BRRI dhan28 and BRRI dhan64.
Proposd line of BR783311-1-1-2-1-2B5 gae the

different RYTs at BRRI RS farm, Sonagazi againshighe yield than the standad ched with three days

standard checks of BRRI dhan32, BRRIadB9,
BRRI dhan® ard BRRI dhan56 Among these,
three breeding lines, R¥GSR gave higher yield,
two entries gave higher yield for RYRLR and
four entries showed higher yield for R¥drought

shorte growth duration and was selectd for release
as Boro varietiesin favourabé environment.

Long-term missing elements trial
The experimen was initiated on a permanent

than their respective checks and were selected ftelyoutatthe BRRI RS farm, Sonagazduring Boro

further evalation.
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using sevhR treatments in RCB design with threeTable 2. Effect of different fertilizer combinations on the

replications NPKSZh @ 140-20-30-15-4 was
usal in this experiment Complet fertilizer
treatmemn (NPKSZn gawe significantly higher
grain yield than the all missirg along with N
missing plot (Table 1). However, P, I§ and Zn
missirg plot gawe the statisticaly similar grain

yield with NPKSZn treatment. It is concluded that,Ts=T, + 25% over NPK
tT4:T1 + 25% over NPKSZn

in Boro rice N is the most limiting nutrient elemen
for saline charland ecosystem.

Evaluation of soil managemen packages for
rice production in char land ecosystem

The experimen was initiated at the BRRI RS farm,
Sonagar during Boro 201415 seasn viewing to
identify the prope sol managemen packages
throudh organc and inorganc amendmergtin char
land ecosystem A totd of six different fertilizer
combinatiors were imposel in this experiment Soil
tes base fertilizer (NPKSZh @ 14020-30-15-4)
was usel in this experiment The STB based
fertilizer dose along with 25% highe NPK (T,) gave
statisticaly highe grain yield than tha of control
treatmem along with locd farmer® practie (Table
2). However T,, T,and T, treatmens obtainel the
statisticaly similar yield with T, treatment.

Soil salinity scenario of BRRI RS, Sonagazi
farm soll

During the dry period outsice the coast
embankmet of the Bangladeb Water
Developmenh Board (BWDB), mog of the char

grain yield of Boro rice (BRRI dhan6l) atthe BRRI RS

farm, Sonagazi in 201415.

Treatment Grain yield
(t/ha)
T,=Control 1.76
T,=Soil test based fertilizer 4.70
(NPKSZn @ 14@0-30-15-4 kg/ha)
474
471

Ts=T, + Rice straw @ 3.0 t’/ha (oven dry basis) 4.56
Te=Local farmers practice (NP2 12610-30 kg/ha) 3.49
LSDg g5 0.49
CV (%) 6.90

salinity levd (1:5 soil wate ratio§ of khesari
coveral land was lower than fallow land Soil
salinity of fallow land remains high up to March
after first showerin April it declined sharply. It
may be due to increase of soil moisture content

Evaluation of different T. Aman varieties at
direct wet seeded condition

BRRI RS, Sonagazi cultivated about 50 acres of
land under direct wet seeded condition during T.
Aman 2014 seaso to obsere the vyield
performance of rice under wet seededhditions.
BRRI dhan32, BRRI dhan40, BRRI dhan4l, BRRI
dhan44, BRRI dhan46, BRRI dhan49 and BR23
were used as test varieties. Sprouted seeds of the
respectie varities were broadcas uniformly on
well-prepared puddled field orftiveek of July to
last week of August. Seedrate was 50 kg/ha. In

wet seeded condition, BRRI dhan46 produced the

land remains fallow due to soil salinity stress andiighes yield of 3.70 t/ha followed by BRRI

drought. But some farmers grdeheshariin their
fallow land after harvestig Aman rice. From a
studyat Sonagazifarm soil, it was found that the

Table 1. Effect of longterm missing element on the grain
yield of Boro rice (BRRI dhan61) at the BRRI RS farm,

Sonagazi in 201415.

Treatment Grain yield (t/ha)
All missing 1.40
NPKSZn 5.97
-N 1.80
-P 5.40
-K 5.47
-S 5.53
-Zn 5.36
LSDy o5 0.62
CV (%) 7.30

dhan49 (3.3 t/ha), while BRRI dhan32 gave the
lowed vyield of 2.20 t/ha (Fig. 1). The vyield
difference among the varieties wa24 t/ha.

Grain yield (t/ha)
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Fig. 1. Grain yield (t/ha) of flerent varieties atlirect wet
seeded condition durinh Aman season.
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VARIETAL DEVELOPMENT Theyield of thetestedlinesrangedirom 4.2to
5.4 t/ha. The highest yield 5.4 t/ha was observed in

Regional yield trial (RYT), upland rice (Aus) the lines BR770862-1-1 and BR771649-1-3
2014.Sevenbreedinginesnamely,BR76982B-1-  which was 1.10 t/ha highe then the chek and
9-1, BR76982B-1-9-2, BR76992B-3-13-3, lowed yield 4.2 t/ha was found from the line
BR79922B-5-2, BR79922B-5-4, BR73832B-23 BR811321-3-1. The range of the growth duration
and BR75872B-3 were tested at Boria, Kushtia aswas 105118 days where the growth duration of the
upland rice (Aus) in 2014. BRRI dhan43 was useaheck varieties was 112 days (BR26) and 108 days
asthe standardchecks.The unit plot sizewas 5 m x  (BRRI dhan48) (Table 2).
10 m with spacimg of 25 cm betwea the rows Dry RYT, T. Aus 2014 Seven materiak were
direct seeding was done in rowshe trial was tested aBoria, Kushtia in T. Aus season 2014. The
designed in RCB with three replications. Standardnaterias were BRRI dhan29SC328-16-10-8-
agronom¢ practices were followed to grow the HR1, BRRI dhan265C32816-10-6-HR3, BRRI
lines/varieties. Da were taken on the yield and dhan29SC328-16-10-4-HR5, BRRI dhan29SC3
some agronomic characteristics. 28-16-10-6-HR6, Parija WK1 and NericalO.

Theyield of thetestedlinesrangedfrom 1.6t  BRRI dhan48 was used as standard checktyFh
to 2.5 t/ha. Thelines BR76982B-1-9-1, BR7698  onedayold seedlingswere plantedin 5.4 m x 1.6
2B-1-9-2 and BR73832B-23 gawe the highest m unit plots with 20 cm x 15 c¢cm spacing. The trial
yield (2.5t/hg followed by BR79922B-5-4, was designé in RCB with three replications.
BR7587%2B-3. One line BR7692B-3-13-3 gave Standad agronom¢ practices were followed to
the lowest yield (1.6 t/ha) among the tested linegrow the lines/varieties. Data were taken on the
Growth duration of the lines was more or less Yyield andsome agronomic characteristics.

similar to the standardcheckBRRI dhan43(Table The vyield of the tested lines ranged from 4 .10
1). Plant height of the testedlines was 1.20-34.0 to 5.30 t/ha. The highest (5.30 t/ha) and the lowest
cm shorter than the che¢k14.8 cm). (4.10 t/ha) yield was observed in the line Parija and

RYT, T. Aus 2014 Seven materiak were WK1 respectively The range of the growth
tested at Boria, Kushtia in T. Aus season 2014. Thaéuration was 98-109 days where the growth
materials were BR81131-3-1, BR792245-2-2-1, duration of the check varieties was 110 days (BRRI
IR718663R-3-1, BR770862-1-1, BR771856-3-1, dhan48) (Table 3).

BR771649-1-3 and BR771855-1-3. BR26 and Proposed variety trial (PVT), drought, T.
BRRI dhan8 were usal as standad checks. Aman 2014 The proposeé variety trial was
Thirty-day-old seedlingswere plantedin 5.4 m x  performedwith IR8337%B-B-93-3, IR82589B-B-
1.6 m unit plots with 20 cm x 15 cm spacing. The84-3 and BRRI dhan56(Std. ck) at Boria, Kushtia
trial was designed in RCB with three replicationsin T. Aman season 2014. Thirtlay-old seedlings
Standad agronom¢ practices were followed to  wereplantedin 6 m x 5.0 m unit plotswith 20 cm
grow the lines/varieties. Data wetaken on the x 15 cm spacing.The trial was designedin RCB
yield and some agronomic characteristics. with three replications Standad agronomic

Table 1. Performance of som&YT lines, uplandrice (Aus) 2014.

Designation Plant ht (cm) Growth duration (day)* TGW (gm) Yield (t'ha)
BR76982B-1-9-1 84.8 110 253 25
BR76982B-1-9-2 81.8 108 24.1 25
BR76992B-3-13-3 104.3 112 20.5 1.6
BR79922B-5-2 113.6 108 29.9 21
BR79922B-5-4 99.6 114 253 2.3
BR73832B-23 91.2 108 23.7 25
BR75872B-3 112.3 110 21.9 2.3
BRRI dhan43 (ck) 114.8 108 21.2 2.1
LSD (0.5)

DS: 20Apr 2014.
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