BRRI Annual Report Summary 2011-12

Program Area: Varietal Development

Plant Breeding Division

Out of of 360 crosses 272 were confirmed. In t&a24 plants were selected from F
populations. From segregating generations 15,7@®ygmies and 855 fixed lines were
selected. A total of 662 advanced lines were sedeftbm observational and yield trials. The
genotypeOM1490 was selected for proposed variety trial frlAART in upland Aus rice.
National seed board (NSB) approved the technicainoittee recommendation to release
BRRI dhan29-SC3-28-16-4-HR2 as BRRI dhan58 for Bseason. In farmers field
condition, this variety yielded 7.5 t/ha with grdwduration of 150-155 days in Boro season
(Table 2). BRRI dhan58 showed grain yield similarthat of BRRI dhan29 but it matured
one week earlier. NSB technical committee evaluaiedpromising salt tolerant lines in six
locations and genotype BR7105-4R-2 produced highesyield (6.3 t/ha) followed by BRRI
dhan47 (6.2 t/ha) IR72579-B-3-2-3-3 (5.0 t/ha) &RRI dhan28 (4.6 t/ha) (Table 1). The
grain type of BR7105-4R-2 was slender and IR72573-B3-3 was medium bold and both
were non-shattering type. These two genotypes weneed to variety release system as salt
tolerant variety for Boro season. Field evaluatioh8R7323-4B-1 and BW328 have been
completed during Boro 2011-12 in PVT trials at selecations of Bangladesh. BR7323-4B-
1 yielded 0.8 t/ha and BW328 yielded 0.6 t/ha highe@n BRRI dhan28 but none of them
exceeded BRRI dhan29. However, both the lines redtane week later than BRRI dhan28
(Table 4). In Boro season, BR7840-54-1-2-5 shovérgt/ha and 149 days growth duration
was recommended for evaluation in proposed vatrél, Field evaluation of BR7517-2R-
27-3 has been completed during T. Aman 2011-12 \fiT Rrials at seven locations of
Bangladesh. BR7517-2R-27-3 vyielded (3.6 t/ha) simib BRRI dhan33 (3.7 t//ha) but
matured 11 days earlier. BINA dhan7 yielded 0.4 thigher than BR7517-2R-27-3 but
matured 18 days later. Also, it has long slendamgwith intermediate Zn content (20 ppm)
in polished grain (Table 5). Through marker asdidieeeding introgression &JB1 QTL
into BRRI dhan33, BRRI dhan44 and BRRI dhan49 hbeen advanced up to B&G
generation. Four Bangladeshi landraces viz Kalojdd@1-349, Putidepa, and Damshi were
identified as new sources of submergence toleraheesg other tharBUB1 QTLs and
development of mapping population has been indiatBevelopments of rice varieties with
abiotic and biotic stress tolerance along withitiotral quality were emphasized.

Hybrid Rice Division

During T. Aman season 2011, fifty-fitest crosses and 54 (Ax R) crosses were made
from source nursery. Sixty testcrossesgsjwere evaluated for their pollen fertility statfs
which one entry has been shown complete sterilatamals immediately backcrossed with its
corresponding male parent for conversion. ThineefBG generations were designated as
new CMS lines and included into CMS maintenance ewaluation nursery. Ninety-one
CMS lines along with their respective maintainee were maintained by hand crossing.

Fifty-five (55) test crosses and 83 (A x R) crosses were msidg @ CMS lines in
Boro season 2011-12 from source nursery. Twentytdsbcrosses (B) were evaluated for
their pollen fertility status of which one entryveabeen shown complete sterile and it was
immediately back crossed with its correspondingemadrent for conversion. Eight BC6
generations were stable in terms of pollen stgrilind other desirable agronomic
characteristics and shifted to CMS nursery as neMSCline in the background of
corresponding elite maintainer lines. A total o410MS lines along with their respective
maintainer lines were maintained by hand crossing.



At observational trial in Gazipur, during T. Amar01A only two hybrids viz
Jin23A/BR7013-62-1-2R and BRRI11A/BRRI16R were shaabout 1.5 t/ha (28.30%) and
1.7 t/h (32.01%) yield advantage over BR11 andt/h& (21.43%) and 1.4 t/ha (25.0%) over
BRRI dhan49. In Boro 2011-12 seasons seven hylmdbmations out of 83 found higher
yielder over BRRI dhan28, BRRI dhan29 and BRRI d&@@anAll of the selected hybrids
showed vyield potentiality above 7.72 t/h and pradugield more than 1 ton over BRRI
dhan28 and 2 tons over BRRI dhan50 with growth tthimaaround 150 days

In T. Aman 2011, CMS line seed yield 85 kg/plotO(ha) and 60 kg/plot (1.6 t/ha)
were obtained from BRRI10A/B and IR58025A/B respaty. On the other hand, during
Boro 2011-12 season, CMS line seed yield of 65X8Q(t/ha), 58 kg (2.4 t/ha) and 45 kg
(1.7 t/ha) were obtained from BRRI10A/B, BRRI11A4Rd IR58025A/B respectively. A
total of 50 kg (2.6 t/ha), 62 kg (2.85 t/ha) an®H® (1.80 t/ha) hybrid seeds were collected
from BRRI10A/BRRI10R, BRRI11A/BRRI15R and IR58028BRRI10R respectively.

During the reporting year, hybrid rice breeding poment supplied 3,63.5 kg of
parental lines and hybrid seeds among 34 growetadimg seven seed companies, BADC
and farmers.

Biotechnology Division

The broad objectives of the BRRI Biotechnology Bioh are development of modern rice
varieties through different biotechnological teajugs, molecular characterization of
important rice genotypes and carry out basic ortrapm research pertinent to the
development of improved varietylhis division conducted 13 experiments under four
projects. Twenty-seven plantlets were regenerated BRRI dhan29 after transformed with
Glyl andGlyll. Five putative transformants were confirmed by GES. In gene pyramiding
of bacterial blight study, molecular screening vamsme on 20 BgEF; progenies of BRRI
dhan28*6/IRBB60 and three plants were selectednigaiwvo BB resistant genesal3 and
Xa2l). One plant showed resistance compared to resisteetk. Three plants were also
selected from BRRI dhan29*6/IRBB60 cross havingyoKh2l genes and one of them
showed resistance compared to susceptible cheeksnty-eight molecular markers were
used to determine the inheritance pattern of yeitlancing QTLs in 238 individuals of
BRRI dhan28Dryza rufipogon (Ac.n0.105890). Thirty-five molecular markers were used in
F, population of BRRI dhan29/IR4630-22-2-5-1-3 tontify QTLs for salinity tolerance at
both seedling and reproductive stages. A total2yf Bangladeshi Aus genotypes (12 BRRI
released and 115 landraces) were screened ag&nSSR markers and grouped into six
clusters. All the BRRI developed modern Aus vagetivere grouped in the same cluster. In
sub-1 gene introgression into BRRI dhan44, backgrounecten was carried out in BE;
generation of BRRI dhan44/BRRI dhan52 with 31 SSkRkars. Out of 31 markers tested, 24
were homozygous for recipient parent. Twelve plavdse regenerated from anther culture of
BRRI dhan29/FL378 cross combination. A total of ¥88nts were regenerated from seed
culture of BRRI dhan47. Among them seeds were lst@defrom 20 plants. In T. Aman
2011, 204 plants were selected. Ninety-four plamse selected in Boro 2011-12 and 70
homozygous lines were bulked from pedigree lineH. the selected materials will be
evaluated in the following season under respectias. Twelve apparently superior
genotypes were selected from observational trialudher evaluation

Genetic Resour ces and Seed Division

Thirty Aus/Jhum, 264 Aman and 39 Boro germplasmewailected from different districts
including hilly areas of Bangladesh during 2011-¥2.total of 429 germplasm were
characterized with 45 morpho-agronomic charactensnd T. Aman and Boro seasons.



Besides, 1,607 germplasm accessions including &@9collections were rejuvenated during
the reporting year. Apart from this, 82 new colleat were registered as accession. Gene
Bank database preparation is going on and about&®ssions have been entered into the
database with available information during the répg year. Genetic diversity was
pronounced in 38 traditional hilly rice germplasnddhe varieties were grouped into five (5)
clusters. Among the ten tested germplasm, threeleliz Rangpuri (Sada) and Mi-chocho
have allelopathic potentials and more inhibitoraretter to suppress weeds in laboratory
condition. Fifty-three materials were screened rgjagall midge. Among the tested 398
landraces, 67 materials found highly resistantresgadBacterial blight. Among the tested 98
genotypes for submergence tolerance, nine genotypes found with very good recovery
status, having survivability score 3. Twenty-eigehotypes were found with good recovery
status having survivability score 5. Thirty genagpwere found with fair recovery status
having survivability score 7 and 26 genotypes wetad with poor recovery status having
survivability score 9. In another study, among tb&ted 100 genotypes, 25 genotypes were
found better having 92-100% survivability its scaras 3.

A total of 52 BRRI developed and recommended viasewere maintained as nucleus stock.
A total of 115.90 tons of breeder seed of whichHL87%ons from 28 varieties in T. Aman and
78.71 tons from 10 varieties in Boro seasons weoelyred during 2011-12. About 29.39
tons from 23 varieties in T. Aman, 69.76 tons frbfhvarieties in Boro and 2.86 tons from
nine varieties in Aus seasons were distributedngugi011-12. Around 1.95 tons truthfully
labeled seeds (TLS) fro2R varieties of T. Amaand 7.5 tons truthfully labeled seeds from
nine varieties of Boro were available for distribnt Around 1.22 tons seedsom 20
varieties of T. Aman, 7.5 tons seeds from nine eteas of Boro and 168 kg from two
varieties of Aus were distributed as quality seEdS) during 2011-12. Besides, two training
programmes entitled ‘Breeder seed production am$guvation techniques of rice’ were
organized under breeder seed project for the BRRh#sts and scientific assistants. Four
training programmes entitled ‘Quality seed produttand preservation techniques of rice’
were organized under breeder seed project foraitmeers during 2011-12.

Grain Quality and Nutrition Division

Four breeding lines of boro and five lines for Tman were analyzed for physicio- chemical
and cooking properties of grain. All the lines hsadisfactory milling outturn, good to very
good appearance, acceptable content was found d@n litves and other lines contain
intermediate amylose content. For all the linegtgn content was in satisfactory level.
Cooking properties of all the lines were in adabje level.

In total 62 local and high yielding cultivars weamalyzed for physico-chemical
properties. Among the varieties, 35 showed mora #2206 milling yield. But head rice yield
was unaccepted level. A wide range of cooking tmas observed. Cooking properties were
good for all the cultivars. Amylose content of tlé varieties was low to intermediate level.
Protein content of five cultivars was undesirable.

BR3 rice samples of Boro 2011-12 season collectad five different BRRI stations
were analyzed for amylose and protein content. fidmge of protein content was 7.7-9
percent and the range of amylose content was f@ati25.7 percent. The experiment will
be continued for the Aus and Aman seasons accdyding
Physico-chemical properties of local varieties (d2hill tract area were analyzed. Milling
outturn was satisfactory but the range of head yiedd varied from 16.3-69.0 percent.
Cooking time of the varieties was higher than highklding varieties. Other cooking
properties were desirable level. Among the varsetieur contain low amylase content which



can be selected for further breeding programmetePraontent was found more than 7.0
percent for all varieties.

Puffed, popped and flattened rice were producedh ffove modern varieties to
evaluate the quality products. Comparing few patarsewith BR16, none of the varieties
produce better quality puffed rice, whereas themgeties might be used for production of
popped rice. Among the varieties, BRRI dhan41, BER4n42 and BRRI dhan45 produce
similar/better quality flattened rice comparingwBR16.

Program Area: Crop Soil Water M anagement
Agronomy Division

It was possible to obtain sufficient tillers fronRRI dhan29 of the main plot, which was
used to retransplant 3-4 times more area than mplainin 15 December and 30 January
transplanting.

The highest grain yield was observed from 45daybs s#edlings with20x20 cm
spacing plus four seedlings per hill, which isdaled by 35-day-old seedlings with 20- x 20-
cm spacing plus four seedlings per hill.

BR7474-60-5-3 produced higher grain yield in T. Amseason than BR11 (check
variety) but it was statistically similar with theheck and the percent heterosis was not
satisfactory.

None of the tested entries produced higher gratd yhan BRRI dhan28, BRRI
dhan47, BRRI dhan50 and BRRI dhan55 (the checlet@s) in Boro season.

About 22 - 27 percent urea could be saved in AnmahBoro seasons respectively
without sacrifying grain yield if 2/3rd of urea wapplied as top dress along with 2-3 percent
urea spraying maintaining 3.5 percent urea solutistead of last top dress. The study needs
further evaluation.

Among the treatments weed free and herbicide + lireAted plot produced higher
grain yield irrespective of fertilizer doses. Thbugeed free treated plot showed higher grain
yield but herbicide + 1HW treated plot is econortlycanore viable.

Among the treatments, the highest grain yield watsioed from 25 x 15 cm spacing
(6.63 t ha) when USG was deep placed followed by 20 x 20 gating (6.20 t Hd) than 20
x 15 cm spacing (6.16 t fin

Among the tests different time of USG deep placamie highest grain yield was
obtained from 15 DAT USG deep placement (6.77 1) Hallowed by 10 DAT USG deep
placement (6.72 t A than 5 DAT USG deep placement (6.36 tha

Almost three ton yield advantage over control a@d kg over recommended rate was
obtained though the nutrient amount was less teeammnmended rate.

Water hyacinth allowed to grown in waste water 20r30 days and then this water
might be used for irrigation to obtain similar graield of fresh water treated pot.

Though nutrient manger based fertilizer use may $estilizer cost but it depends on
knowledge level of the users. It is difficult tolleat correct information for nutrient manager
right now. It requires further improvement.

Grain yield and fertilizer dose of nutrients acrtiss farmers’ fields showed spatial
variability. The application of appropriate fertdir dose NPK @ 147, 25, 50 kg hmay
increase rice yield and minimize cost in all fégtigrades of soil to a certain level, which is
possible with farmers’ present knowledge level.

Among the treatments recommended doses of fertiliwgh USG application
prodeuced higher yield (4.66 t Hafollowed by recommended doses of fertilizer w25
additional Gypsum application (4.52 tHaand recommended doses of fertilizer with LCC
based nitrogen management( 4.44 Hha



Soil test based (STB) fertilizer application proddcthe highest yield in Aman
season.

Among the tested varieties/lines, Joli, Rangpuradé& and Mi-chocho have
allelopathic potentials and more inhibitory chaeacto suppress weeds in laboratory
condition

Evaluation of herbicide with Pretilachlor, Butachl®yrazosulfuran-ethyl, Mefenacet
+ Bensulfuran methyl, Bensulfuran methyl+ Acetachémd Pyrazosulfuron ethyl 0.6%+
Pretilachlor 34.4%groupcontrol weed effectively in transplanted field.

On the basis of FGD, researchable issues wereifidenand accordingly adaptive
trials and other related activities are in progress

Soil Science Division

In Boro season, the estimated optimum N rate waskgfa for the tested lin@&R7358-5-3-
2-1, BR7358-30-3-1, BR7372-18-3-3 and BRRI dhamd6ng with them, the optimum rate
of K for BRRI dhan51 and BRRI dhan54 was 100 kghtale it was 50 kg/ha for BRRI
dhan52 and BRRI dhan53 in T. Aman season. In B&d&d K/ha is enough to produce
optimum rice vyield for all the tested varieties (BRdhan28, BRRI dhan55, BRRI dhan57
and BRRI dhan58). Twenty-five percent higher N/NR/RK fertilizers need to be applied
with STB dose depending on location for obtainipgimmum rice yield. Long term missing
element trial in BRRI HQ, Gazipur revealed that ssion of N or K froncomplete treatment
(NPKSZn) significantly decreased vyield in both Baond T. Aman seasons. Higher yield
decrease was observed in Boro than T. Aman seasotodomission of P fertilizer. At both
BRRI RS Rangpur and Barisal the omission of N oinkKBoro significantly lowered vyield
while in T. Aman only N omission produced such tesuThus, to get optimum vyield
fertilization of NPKSZn is necessary. Solil test dthdSTB) dose is a good option for
obtaining higher rice yield either in double orpte rice cropping pattern. Straw surface
mulch immediately after establishment of rice witinimum tillage builds up soil organic
carbon compared to rice straw incorporation in goth minimum tillage. Higher level of
water arsenic (193 — 462 ppb) of shallow tube wes found at two unions (Alibabad and
Korola) of Faridpur sadar upazila and two union®régachi and Jalalabad) of Kolaroa
upazila under Satkhira district. Urea deep placenmethe form of USG or NPK briquette is
a key factor for efficient utilization of N fertder and obtaining higher rice yield as well as
reduces N loss which perhaps decreas€s émission in the atmosphere.

Irrigation and Water M anagement Division

Irrigation applied by AWD practice when water leugd to 15cm below soil surface

produced the highest yield (5.56 t/ha) followeddmyntinuous standing water and 30 cm
AWD (5.33 t/ha) respectively. Higher yield was ob&l from non-protected plots

compared to protected plots covered with polythameet in levee. Thus, 15 cm AWD is
the best water management practice for irrigateh Booduction.

Considering specific discharge, an engine speekirwit500-1600 RPM is optimum for
earthen canal. For polyethylene pipe with five &mar inches diameter, 1450 to 1550
RPM is the optimum and for polyethylene and cotmpe, 1400-1500 RPM is the
optimum.

USG in AWD method produced slightly higher yieldgeared to prilled urea for Boro
production. But application of USG alone cannotmten higher yield in longer duration



Boro rice like BRRI dhan29. Therefore, BRRI reconmehed additional split of prilled
urea as top dress should be incorporated in the W8&ed plots for BRRI dhan29
cultivation.

Refinement of AWD experiment showed that irrigatigh-7 cm) application is
economically more viable when water level goesWweld cm from soil surface. It saved
20%-25 % water and Tk 4,931/ha compared to contiswstanding water practice.

Short and long duration varieties like BRRI dhar@3®l BR11 were tested to determine
the drought sensitivity and to find optimum datet@insplanting under climate change
situation. Both short and long duration T. Amanietées suffered less from drought and
showed good yield when transplanted from 24 to W%. Fhe early transplanting of T.
Aman through supplemental irrigation showed effectnitigation of terminal drought at
reproductive and vegetative stages in T. Aman prtolo.

Among medium duration varieties, BRRI dhan31 andRBRhan49 were found less
sensitive to drought stress. On the other handy lduration varieties having growth
duration between 153 and 155 days were found sensit drought stress.

In Sonazagi area a good water bearing aquiferezkigt a depth from 155 m to 180 m
(salinity level ranged from 0.30 to 0.57 dS/m). BRRan28, BRRI dhan47 and BRRI
dhan55 were grown during Boro season and yielde Wes2 t/ha, 5.27 t/ha and 5.70 t/ha
respectively. All the varieties performed well migated condition. Thus, mono-cropped
saline area has been converted into a double cdoggea which is a good news for the
coastal saline areas. The adjacent farmers haxtedstastalling tubewells for irrigating
Boro rice. The findings may be disseminated to o#w@as where similar condition
exists.

Rain water harvesting in a reservoir with 25 cmhhéggnbankment conserved more water
than without embankment, which could increase ateg Rabi crops area in the coastal
region. Rainfed T. Aman (HYV) - Tomato with irrigah cropping sequence is more

profitable than other cropping sequences. It wae alident that Rabi crop cultivation

with pond water is also profitable in costal salameas.

In hilly areas, rain water harvesting, ring welhogation, rubber dam or river cross dam
in Chegi river and Myani river, hill water consetiea from small hill stream by making
creek dam could be the good source of surface wathrs region. Cultivable land can be
increased by proper management of surface water hhose sources.

Among the BRRI regional stations (RS) the highegitd of groundwater level (30.16 m)
was found in Gazipur during March/April and lowd4t4 m) in Kushtia area during

September to October. In Barind area, the highesirglwater level depth (32 m) was
observed in Nachol area, followed by Godagari (23amd Nawabganj (20 m). The

overall trend indicates the lowering of groundwalevel. The main reason for this

declination was excess withdrawal due to increat®dand for both domestic use and
irrigation;

BRRI dhan54 could be a good option in Aman seasothe polder 30 area (Khulna)
considering the water height in Aman season ankehigield potential than local variety
(2.4 to 2.8 t/ha). In polder 43/2F (Barguna), elssment of Boro rice in early November
might be affected due to cold stress but it cameloevered after temperature increase. It



is possible to grow BRRI dhan28 having vyield rangd to 6 t/ha in polder 30 and more
than 6 t/ha in polder 43/2F;

Rabi crops can be grown in polder 43/2F (Bargunaeu undrained or unmulched
condition if sown in January. To achieve betteralelsshment and better yield of
mungbean it needs to be sown early and when thens@sture is optimum. Therefore, all
the Rabi crops can be established earlier withgrdpainage, which needs further study
for confirmation.

Irrigation cost for Boro production gradually inaeed over the last 15 years (1989 to
2003). It started to increase at faster rate frd@¥42till 2011 with some exception in
2008. After 2011, the projected irrigation costlwikcrease gradually and it will reach to
Tk 16,713/ha in 2031. Availability of irrigation wex at the farm level is closely related
to the crops grown. Therefore, steps should bentake improve on farm water
management practice. To ensure a regular watefystgprops, it requires an improved
irrigation plan (ie, when to irrigate and how muefater to apply). Thus, agricultural
extension workers could assist in this regard. énegal, policies should be taken to
promote water management training to farmers ftlebenderstanding of on farm water
management.

Plant Physiology Division

Based on the visual score and survivability, nieaajypes out of 41 were found saline
tolerant in comparison with checks. Yield potentidl advanced line IR72579 is higher
compared to other genotypes though the yield (y/mais same as tolerant variety BRRI
dhan47 at 3 and 6 dS/m salinity level. In submergescreening, among the tested
genotypes, nine were found with very good recowtayus of which survivability score is 3.
Twenty eight genotypes were showed good recovatystvith survivability score 5. Out of
71 genotypes seven performed well in deep rootihgghvcould be used in further breeding
programme. At maturity, 304 hills tolerant to ca@tlthe reproductive stage were collected
from 10 F, crossing line. For quality rice seedling productim winter, 12-hour water
layered (2-4 cm) at night time in seedbed was Blgatéor healthy seedling raise avoiding
cold injury. Twenty four-hour covered seedbed withlyethylene sheet was preferred for
avoiding cold injury where water was not availabtescarce. The seeds of Aman season’s
crop had high dormancy than that of Aus and Borasses. The seeds stored in freeze
condition exhibited long viability period followely polythene packet and motka storage.
Among all the varieties stored in polythene packed motka, BRRI dhan48 showed the
highest viability up to 330 days. Automatic weatkition (WatchDog 2900ET) can measure
and record/log daily weather fluctuations more aatly than manual system.

Program Area: Pest M anagement

Entomology Division

* Overall insect pest incidence at BRRI HQ farm, @aziwas low in the reporting
year. However, GLH, WLH and GH dominated the pespytation in all three
seasons. The highest incidences of GLH and WLH wbeeerved in Aus seed beds
but the highest population of GH was found in thé\ihan seed bed.

* Higher numbers of natural enemies were found inAbe and Boro seasons than
Aman season. SPD, damselfly, CDB and LBB were tbmidant natural enemy
population in the reporting year in all three hatsit The domination of SPD
population, irrespective of habitat, was observedhie Aus and Aman seasons, but



that of LBB was observed in seed beds, grass falémals and irrigated rice of the
Boro season.

e In Sirajganj (a BPH prone area) BPH and WBPH swgédghe ETL in the Boro
season. Small brown planthopper was not reportdiieen Bangladesh but has been
recorded in the yellow sticky trap in this area.

« Chemical control by double nozzle sprayer has lfeend more effective than single
nozzle sprayer in controlling BPH. In an outbreatuation chemical control is
essential to avoid ‘hopper burn’ of rice.

* Wing span of gall midge varied from 3 to 4 mm. [dgnlongevity was higher than
male and the female laid 130-330 eggs duringfediine.

* Developmental duration from egg to adult dfichogramma zahiri at different
temperatures showed that the duration decreasédthétincrease of temperature up
to certain limit and it ranged from 7 to 15 days.

* Adult longevity of T. zahiri depends on diets and the highest longevity of feraad
male was found when host food plus 25% honey swiwtias supplied as food.

« BRRI dhan42 has been identified to show low yielssl (5%) despite a considerable
level of hispa damage. This variety might be recamded for hispa prone areas.
BRRI hybrid2 was also showed higher hispa damalgeaioce than the BRRI hybrid
dhanl and BRRI hybrid dhan3.

« A total of 165 insecticides (114 against BPH, 2@iast RH and 22 against YSB)
were found effective out of 190 insecticides 2021-1

e Thirty-five and four entries were found moderategsistant to BPH and GLH,
respectively for further use.

Plant Pathology Division

Survey and monitoring shows that aromatic rice asersusceptible to neck blast disease than
the other HYVs. Twenty-five advanced breeding livesre tested against BB and ShB
disease and only five materials showed moderatsistance reaction to ShB. Among the
tested 85 hybrid materials, only H42 and H61 showesiktant reaction to BB. Two hundred
and twenty four INGER materials were tested andflthen showed resistance against the
most virulent isolate (BXO9) of BB. The tested pyid lines showed different types of
reaction in different locations and seasons. Intntases, IRBB60, IRBB65 and IRBB66
performed best against BB pathogen. Among the de388 materials, 67 materials found
highly resistant against BB with the cluster mesgidn length 1.19 cm. In total, 16 BB races
were identified in Bangladesh based on nine NILsoAg them, race 1 is the major race that
alone occupied 61 percent among the 172 testeatésol ThoughXa2l gene showed
susceptible reaction to some isolates, the resigtaguency of that gene was still 89.5
percent that may use as candidate gene for dewegloBB resistant rice variety in
Bangladesh.

A total of 220 blast isolates were screened agdifiss. Among the 24 resistant
genespPish, pi9, pita-2, piz-5 andpita=pi4(t) showed higher resistance (>80%) against the
tested blast isolates. The frequencies of virubdast isolates against 31 MLs varied widely
from nine to 68 percent. Specific primers were usedconfirm the presence of blast
resistance genes in rice varieties having Japandalndica background. Out of 20 primers,
18 successfully produced bands from blast resistdics. The primer pita 440 fquita gene,
OSM 89 and RM 7102 fopita2 gene, AOL51, AOL54 and AOL351 fqish gene, NBS3,
NBS4, NBS/LRR and NBL2 fopi9 gene and primers RM 138, RM 166, RM 208 and SUB
3-4 for pib genewere effective in producing corresponding bandsJIRCAS laboratory,
Japan 26 blast isolates were tested and foundc8 tzased on 31 MLs. Blast isolates were



categorized into five groups; 10 U blast pathotypesr for one blast pathotypes, eight for k
blast pathotypes, seven for z blast pathotypessandn for ta blast pathotypes. Dominant
blast pathotypes were U73, 14, k100, z05 and z@i7tah03.

The mean mycelial growth dR. oryzae-sativae ranged from 0.28 to 0.45 mm/hr.
Among the isolates, the highest mean growth rat#5(@m/hr) was recognized with the
Mymensingh isolates followed by Jamalpur (0.42 nmn/All the isolates ofR. oryzae-
sativae showed virulence to the rice variety BR11. Thehbgf mean lesion height was found
from the isolate Myl followed by Na2. The growth tbis fungus reduced at very strong
acidic and alkaline pH. Abundant sclerotia wererfed at pH level 7 while no sclerotia at pH
level 3 and 4 after four days of inoculation. Amadhg six different C sources & oryzae-
sativae growth, the best was found in Dextrose (0.43mm/foflowed by Sucrose
(0.42mm/hr). In case of duration of complete mygelirunning, the minimum time was
recorded in Dextrose (105 hrs.) and maximum time feand in Fructose (172 hrs.). The
highest sclerotial formation was found in Dextrose.

Among six different N sources, the best myceliabvgh of R. oryzae-sativae found in
peptone (41.25mm) followed by yeast (38.25mm) afterr days of incubation. Though
peptone was found as the best for mycelial growth,formation of sclerotia, while the
control plate was fully covered with mycelia affedays of incubation and formed abundant
sclerotia.

The optimum temperature fé. moniliforme growth was 2% but did not grow at
5°C. The rate of sporulation was high af@@after nine days of incubation. The maximum
colony diameter was observed at medium pH 6. Cothagneter was identical on the third
day at pH 7 compared with 59.45 and 58.48 mm orsémee day of incubation for pH 6 and
8. Maximum sporulation was found at pH 6. The nundfespore production was the lowest
(1.80 x 16/ml) at pH 10.

Among the three tested fungicides only Dizole 300 gerformed better, which
reduced fungal growth 87.31%. Among the testedutgitides only Power Blast effectively
control sheath blight disease and the average s#isesduction was 82.07%. Among the
tested 19 fungicides against blast only Roton 75§¢Formed better, which reduced the
disease severity 81 percent over control. The ohteed infection of tested seeds was very
low. All of the seeds were free fromipolaris. The tested chemical Vitaflo 200 was
insensitive toFusarium but controlled 100 percer@urvularia and Trichoconis. Effects of
this chemical on seed germination, seedling gramithyield was insignificant.

Program Area: Rice Farming Systems

Rice Farming Systems Division

Interventions of farming systems technologies iase&l the income of landless and small
farmers by 17.97 and 36% respectively comparedate lyear at FSR and D site, Kapasia,
Gazipur. Rearing of layer, pigeon and goat helgeohérs to increase their income. Spraying
mango trees with pesticides and fertilization akjeuit trees also increased production. LCC
based N management practice saved 11 kg and 2@.10'Ha and increased the vyield of
BRRI dhan46 in T. Aman and BRRI dhan28 in Boro eaagspectively over the farmers’
practice.Small farmers who adopted water saving technologiased irrigation cost and
increased rice yield. Growing vegetables, turmand ginger as well as rearinghu, silver
carp,mrigal andsorputi increased farmer’s income.

Yield gap experiment at Kapasia showed that the BR&ragement practice ie the use of
quality seed, LCC and USG contributed to higheldyie

Cropping patterns evaluation in medium highlandgated ecosystem indicates that the
highest rice equivalent yield (REY) could be fodrmm Potato-DT Boro-T. Aman followed
by Potato-T. Aus-T. Aman and Boro-T. Aus-T. Aman.



Sesbania application as green manure and weed management Aman rice in Boro-
Fallow-T. Aman cropping pattern indicates tlatbania incorporation before T. Aman rice
significantly influenced rice yieldsesbania incorporation by applying herbicide 30 days after
seeding produced the highest yield

Use of selective herbicide at 15 DAS is sufficitsmtAman rice production in Maize-DS Aus
(brown manured bysesbsnia)-DS Aman cropping pattern. One hand weeding wasdsan
Aman season, which might be due to weed suppressiect of Sesbania incorporated
during Aus season. Maize intercropped with gras§p@adus with herbicide followed by
one hand weeding-DS Aman with herbicide followeddne hand weeding produced the
highest REY.

Double transplanting under late situation produsaghificantly higher yield than that of
normal transplanting in both T. Aman and Boro seas

In a long-term study with four cropping patterngtd®o-Boro-T. Aman cropping pattern
produced the highest REY and gross margin than -Batlow-T. Aman, Boro-T. Aus- T.
Aman and Maize- Mungbean-T. Aman in both Rangpuar@azipur.

Among the three rice cropping patterns the higlyedtl was obtained from BRRI dhan28-
BRRI dhan48-BRRI dhan46 (12.18 t/ha) which was %%l1higher than the farmer’s
patterns.

Boro rice grown in costal saline area using frederve water produced 33.70% higher gross
return in Boro-Fallow-T. Aman cropping pattern camgd to Fallow-Fallow-T. Aman
cropping pattern.

Among different cropping patterns with vegetabl&@smato-BRRI dhan42-BRRI dhan33
yielded the highest REY in partially irrigated egstem.

Dry seeded Aman rice, BRRI dhan49 produced thedsighrain yield at 30 June seeding
under Rice-Wheat-Mungbean cropping pattern. WhiRRB dhan33 produced the highest
yield on 30 July and BRRI dhan53 produced the tsgkield on 10 July seeding.

Several activities on validation and delivery ainfing systems technologies were carried out
in different locations of the country. The activitycluded promotion of improved cropping
pattern packages, demonstration of poultry mangrea aource of phosphorus fertilizer,
promotion of improved varieties of turmeric cultiia in the homestead and multilocation
testing of BRRI dhan46/49-BRRI dhan29-Fallow crogppatterns.

Program Area: Farm M echanization

Farm Machinery and Postharvest technology Division

Prime mover of the existing BRRI Winnower was replh by a 4 hp diesel engine. The
winnowing capacity of the modified winnower was rie&sed to 550-600 kg/hr. Cleaning
efficiency and operation costs of modified winnoweais found same as previous version
winnower.

BRRI USG applicator was re-designed as adjustaple tonsidering line to line and plant to
plant spacing of 18 x 20 cm, 20 x 20 cm and 22 20 Adjustable mechanism of the re-
designed applicator was also modified.

Mechanical transplanting of rice is the procesgarisplanting specifically raised seedling of
rice. The seedlings were raised on polythene shegtcut into slices of 2858 cm size to
feed into the seedling holding trays of the traasfdr. A total of 14 (fourteen) treatments
combining with different seed covering materialgl altyy and sprouted seed were used to
conduct the study. Cow-dung mixed soil and withoaw-dung mixed soil were also used
as base soil treatment for this experiment.
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Walking type mechanical rice transplanter was testedifferent NATP founded DUART
project locations during Boro/2012 season. Duries},tflexible plastic tray (58 x 28 x 2.5
cm) was used to raise seedling for the transplaivietd performance of rice transplanting
by mechanical rice transplanter were compared katid transplanting method.

BRRI USG applicator was re-designed as adjustabk aonsidering line to line spacing
18cm, 20cm and 22cm. During Boro 2012, the modifaggplicator performance was
evaluated in 10 locations under the NATP funded BJAproject. In field operation, field
capacity was found 0.15 ha/hr whereas, manual UgfBcation capacity was 0.019 ha/hr.
Yield variation was not observed in USG applicatiynhand and applicator in studied ten
locations. In all the cases, USG gave higher yoelshpared to hand broadcasting of prilled
urea. USG also produced around 0.6 ton/ha mord thahn prilled urea.

Minimum tillage along with crop residue retentioafter three years, slightly improved

physical properties of soil such as bulk densitg @enetration resistance. In rice mazie
cropping system, bulk density and penetration ta&sc® under different tillage options along
with residue retention are observed below thécativalue which was regarded as sufficient
to promote the growth and development of crops.

Energy input in conventional tillage, Single past wllagein rice followed by zero tillage in
maize, bed plantingnd Strip tillage was 49, 42, 42 and 41 G3,aspectively in rice-maize
cropping system. Maximum energy was consumed fematel fertilizers. The lowest energy
input was required for maize and highest for rice tb less irrigation water requirement in
maize.

The physical and thermo chemical properties of hoeks were characterized to use as a
feedstock for energy conversion process. As acsoof biomass fuel, the characteristics of
rice husk of four varieties are determined untles study.

In the year reporting 190 demonstration cum infartraining programmes were conducted
at different places under FMTD project.. About @8participants including farmers,
machine operators and Sub-Assistant Agriculturalfic@fs (SAAO) attended the
demonstration cum informal training programmers. @&gesult, awareness was created
among the farmers on the benefit of using BRRI fanachinery and they also wanted to
purchase the machine with subsidised prices. Besidenonstration, BRRI machines were
also displayed in the Agricultural Machinery Faif12-12 with the Cooperation of
Department of Agricultural Extension (DAE) of Kughtand Gazipur office, BARI, Gazipur
and RDA, Bogra .

We conducted 69 two-day-long training programmesnguAman and Boro seasons 2011-
12 in different locations within the project areddtogether 1380 participants mostly farm

machinery operators attended the formal trainirggammes as trainee. A basic idea (how
to operate new engine; when need to change aigndilfuel filter etc) on operation, repair

and maintenance of diesel engine has given to dh#cipants. Trained operator was able to
repair minor defects of the machine themselveserAfitaining, the operators operated all
machinery successfully.

A total of nine training program on ‘Seedling raigitechniques for mechanical rice
transplanter and operation and maintenance of faachinery’ was conducted during Aman
2011 and Aus 2012. Different categories of farmeranufacturer and traders participated in
the training as trainee. Participants awarded abeedling raising techniques and operation
of rice transplanter and USG Applicator. Soil calien, seedling tray preparation, rice
transplanter and USG applicator operation was &énes pf the training activities.

Workshop Machinery and Maintenance Division
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The imported self-propelled reaper and existing BR&seloped self-propelled reaper were
tested in BRRI RS, Rajshahi in Boro 2011-12 andman 2010-11 seasons. During the field
operation of the reaper with 1.2m head, averade ¢i@pacity of imported reaper were found
0.236 ha/hr (58.29 decimal/hr) and 0.232 ha/hr2&decimal/hr) in Boro 2011-12 and T.
Aman 2010-11 seasons respectively. On the othed haerage field capacity of the existing
BRRI developed self-propelled reaper with the sdread in Boro 2011-12 and T. Aman
2010-11 seasons were found 0.278 ha/hr (68.66 @dbim and 0.267 ha/hr (65.84
decimal/hr) respectively. The average fuel consionpbf imported reaper and BRRI
developed reaper were 0.827 I/hr and 0.765 |/fpeetsvely. The purchase price of imported
reaper is almost double of BRRI self-propelled szapg\ccording to the analysis it is clear
that the overall performance of the BRRI developedper was better than that of the
imported reaper. All the information regarding repand maintenance are still recorded
manually. It is really a burdensome work when sameries have to be faced. Therefore, last
year, using access built-in features and wizasljgple data base programme ( version: 01)
was developed . But it had some limitations. Toroome these limitations"2version of
database programme has been developed.

Program Area: Socio-economics Policy

Agricultural Economics Division

BRRI dhan28 and BRRI dhan29 were the most pop@aaeties in Boro season. BR11 is still
the dominant variety covering about 22 percenteftbtal T. Aman area. In Aus season, the
area coverage of BRRI dhan28 was the highest (ifé%owed by BR3 (6.95%). BRRI
dhan29 was the top yielder in both Boro (5.41 t/aajl Aus (4.58 t/ha) seasorBRRI
dhan44 ranked top in terms of per unit yield (4/23) in T. Aman season. Some hybrid and
Indian varieties are being adopted as replacenfekfVoAus and Aman due to higher yield
performance.

Rice farmers used more seed than the recommentiedna applied lower amount of
TSP and MP fertilizer. They received lower amouhgmss return from MV Aus and MV
Boro owing to higher production cost and lower neanrice; although, per hectare yield of
Boro is higher. MV T. Aman growers received highet return due to better market prices.

Area under hybrid rice has been declining and areer BRRI dhan29 and otheiVs
has been fluctuating over the period of 2002-11h@udgh, the yield performance (about 7
t/ha) of hybrid rice and MVs varied in differentstticts, the yield of hybrid was higher than
BRRI dhan 28 (5 t/ha) and BRRI dhan 29 (6 t/hamadt all the producers showed their
enthusiasm to continue growing hybrid rice onlyectpg better yield.

In southern region, major cropping patterns weabifRKhesari-T.Aus-T.Aman, Rabi-
Fallow-T. Aman, Fallow-T. Aus-T. Aman and Boro-Fall-Fallow, indicating there is a lot
of scope to grow rice and other crops in the Band Aus seasons. Whereas the major
cropping patterns in northern region were Boro-Befa Aman, Boro-Fallow-T. Aman, and
Tobacco-Jute-T. Aman. The farmers of Barisal regieed mainly insect, disease resistant
and longer seedlings varieties along with harvestansplanter, applicator of USG, dryer
etc; while the farmers of Rangpur region need mnyaim$ect, disease and drought resistant
varieties with long seedlings harvester, transplaidSG applicator and dryer.

The technology users were enthusiastic to usejitren variety for next season. The
average volume of sale of Aman paddy (1.69 ton) nghker after the project intervention
compared to than that of (1.09 ton) before thegmtojAverage production of Boro was lower
in 2011 (4.08 ton) than that of (5.03 ton) 2010 thueold and drought problem.

During 1971-72 to 1983-84, the growth in area faisAAman and Boro slowed down while
the production growth accelerated due to adoptibBRRI developed high yielding rice
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varieties. There are significant differences in &nea, production and yield of different food
grains between the period of pre and post estabésh of BRRI. It also showed the
structural changes in the area and productionftéréint food grains between the periods due
to initiation by the World Bank and govt. subsidasinputs.

Agricultural Statistics Division

* In the reporting period BRRI dhan32, BRRI dhan4®RB dhan4l and BR11 were
found most stable in T. Aman season, while BR3, BRRan51 and BRRI dhan52
appeared to be unstable among the non-aromaticlniaase of aromatic rice, BRRI
dhan38 appeared to be most stable followed by BRRh37.

 BRRI dhan28 and BRRI dhan29 were the most stabieiga and BR1, BR2, BR6,
BR8 and BR18 appeared to be unstable in Boro sed&sarase of fine rice BRRI
dhan50 appeared to be below average stable indg@son.

* BRRI variety contributes about 90% of total prodorctof the country. It does not
reflect in field label because of BRRI variety isifig sold in different brand names.
For example BRRI dhan28 is sold as Nizersail andRB&han29 as Jhingasail and
Miniket etc. Pure consumers were found to prefeg kiarieties on the basis of taste,
slenderness and availability.

e Three mathematical models have been developed dosumer and producer
preference to rice varieties by using four locadldistricts farmers’ data of
Bangladesh in terms of rice deficit and rice sus@pea. These three models are used
to determine factors affecting producers’ decissonvarieties for rice cultivation and
can provide an indication of the factors affectiognsumers’ preference to rice
varieties.

* The average As content in grain was 0.31 mg/kgainsand area level and at upazila
level it was 0.40 mg/kg, while groundwater As lewals 178.6 ppb and 126.3 ppb,
respectively. Out of 490 upazilas 68 are at highk,riL03 are at medium risk, 130 are
at low risk and 189 upazilas are risk free. In wbd6% of the total area of
Bangladesh As concentration is below 16 I*. Approximately, in 72% area of
Bangladesh arsenic concentrations is withiru§@™. About 14% area of Bangladesh
appears as low As risk with arsenic concentrationsater between 50g I to 100
ug I't. About 9% area falls under medium risk and ab8ttusider high risk.

* Combining the total As of grain and water (drinkimgter and water for rice cooking)
more than 800 and 700 ppb, respectively in comneaed level and upazila level
consumed per person per day, which may accumuid¢ast a small amount of As in
human body. Thus, consumption of rice containisgnall amount of As per day may
lead to accumulation of large amount of As in hurbady in the long run.

* A total of 106 different analyses were performedrythe reporting year. Besides, a
number of maps were prepared using GIS and suppbieithe scientists of other
divisions whenever required.

Farm M anagement Division

An experiment was conducted at the West Byde of BRQ farm, Gazipur during Boro

2011-12 season to determine the relative profitgtof different sources of N (PU and USG)
and weed control methods (herbicide Refit, herleicBuper Clean and hand weeding) in
relation to labour utilization for rice cultivationThe treatments were arranged in a
randomized complete block design with three repbcs. BRRI dhan29 was used for
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experimental purpose. In PU applied plots, handdimgeproduced the highest number tiller
m“ and grain panicle-1. Super Clean produced theesigmumber panicle-1. Weeding
method had no significant effect on grain yieldl fle parameters were higher in USG
applied plots than PU applied plots. USG appliextsptequired higher number (6%) of labor
than PU applied plots. Application of Super Cleastead of Refit produced Tk 4,160 ha-1
more profit but application of Super Clean instedtiand weeding produced Tk 10,060 ha-1
more profit. However, application of Refit insteaflhand weeding made more profit of Tk
5,900 ha-1 and application of USG instead of PUemadre profit of Tk 6,209 ha-1.

Another experiment was conducted during Aus 201JAman 2011 and Boro 2011-12
seasons at the West Byde of the BRRI HQ farm, Gazip determine the cost and return of
HYYV rice cultivation in present situation. The rigarieties BR26, BRRI dhan41l and BRRI
dhan29 were tested in Aus, Aman and Boro seasespgctively. Labour requirement in
Aus, Aman and Boro seasons, was 269, 269 and 273days (md) ha-1 respectively. The
total variable cost, gross return and gross mai@irone hectare of land was the highest in
Boro season followed by Aman and the lowest in Ae@son, but the cost of production of
one kg rice was the highest in Aus season (Tk lfél&wed by Aman (Tk 12.3) and Boro
seasons (Tk 12.2). The BCR was 1.46, 1.71 and ih.6dus, Aman and Boro seasons,
respectively.

An experiment was conducted during T. Aman 201k&eat the West Byde of BRRI
HQ farm, Gazipur to find out the effect of diffetgoeriod of direct supervision on labour
efficiency. The treatments were different level difect supervision such as 100%, 80%,
60%, 40%, 20% and no direct supervision. Labouuireqnents for different operations such
as seedling uprooting, transplanting, weeding, éstimg and postharvest operation were
taken. Cent percent supervision required less nurabéabour and it was increased with
decreasing of supervision period. Labour requirdmeas the highest under no supervision.
Therefore, to increase the labour efficiency suise must be confirmed.

Survey and monitoring labourers' wage rate weredegoted throughout the year at
Joydebpur, Chowrasta, Salna, Board Bazar, Konabangi. The average wage rate per day
varies from Tk 300 to 330. The wage rate per dajnduthe peak periods of the year were Tk
460 to 470 in May, Tk 275 to 330 in July-August ard 320 to 400 in December-January.
The wage rate varied between Tk 200-225, 200-2@8;230, 225-250, 250-300, 225-250,
250-300 and 300-350 at Habiganj, Rangpur, Rajshzdniisal, Sonagazi, Comilla Satkhira
and Khulna, repectively.

About 17,003 kg of rice was produced consistind@f722 kg seed and 6,281 kg mixed
rice. In addition 7,215 kg breeder seed and 1,%/4LS were also produced.

BRRI had a total of 485 labourers (227 were regata 258 were irregular). In BRRI
HQ, total labourers were 289 of which 129 were k@&gand 160 were irregular. The institute
has 274 ha of land including 163 ha of cultivalalied.

Total labour utilization in different divisions wa3,345.5 man days of which 59.57,
33.54 and 6.88% were utilized for research, supgemtice and holidays, respectively.

A total of Tk 75,83,587.12; Tk 42,70,232.88 and 8k'6,192.54 were paid to the
labourers for research work, support service warld leaves respectively.

About 85.3 ha of land was utilized by differentidions in different seasons where 13.9
ha was used in Aus, 37 ha in Aman and 34.4 ha o Beason.

In addition to research, this division is also mspble for the management of BRRI
garden to maintain the aesthetic view of the camwtls colourful flower garden around the
year.

Program Area: Technology Transfer

Adaptive Research Division
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In ALART 2011, OM1490 was found suitable for propdsrariety trial (PVT) in both T. Aus
and B. Aus. Among the genotypes for ALART (PQR &1dR) in T. Aman 2011, BR7465-
1-4-1 and BR7875-*5 (NIL)-52-HRI as PQR and BR7463-4 as RLR were considered for
PVT. As PQR in Boro 2012, BR7358-5-3-2-1 and BR&3b-3-1 from tested genotypes
were considered for PVT, if disease reaction oséhdines is accepted by the pathologist.
Micronutrient dense BR7840-54-1-2-5 was also caereid for PVT in Boro 2012.

During Aus and Aman 2011 and Boro 2012, SPDPs vearaducted by using
different BRRI technologies at different locatiosfsBangladesh under different programmes
like SRRPP, BRRI core, AFACI, Climate change etmd&r these programmes, 468
demonstrations were conducted from which aboutt®8S of quality seeds were produced
and 80 tons seeds were retained by the farmersefdryear cultivation.

Under the Minimizing Rice Yield Gap Project (BRp4rt), research activities were
carried out in 75 upazilas under 25 districts ofifdadesh. In Aman 2011, it was seen that on
average 26.44% yield was increased by BRRI recordetpractice and in Boro 2012, yield
increase was 18.24% over traditional farmers’ pcact

On-farm farmers' participatory adaptive researcdistrwere conducted under yield
gap minimization in rice using integrated crop aesburce management (ICRM) practices in
nine upazilas of five districts during T. Aman 204id Boro 2012. It was found that yield
increased in ICRM practices was 0.8-1.2 t/ha oaemérs’ practice during Aman season and
0.9-1.7 t/ha during Boro season.

During the reporting period, the Adaptive Resedbivision (ARD) conducted 153
farmers’ training at differnt locations of the carynin which 5,355 trainees (4,590 farmers
and 765 SAAOs of DAE ) participated. ARD conduchddfield days at different locations of
the country. A total of about 10,397 persons pigdied in those occasions.

A total of 5785 kg quality seeds of the currenen@rieties were produced at BRRI
HQ farm, Gazipur for adaptive trials in differentétions of the country in Aus, Aman and
Boro seasons.
Training Division
The Training Division has conducted 87 traininggreanmes in the reporting period with a
course duration from 1-day to 1-week dependinghair thature and requirement. A total of
2,853 participants from different government and-government organizations and farmers
were trained through these courses. The highestbeurof participants was from the
Department of Agricultural Extension (DAE) followdxy farmersThe overall improvement
of knowledge for extension personnel of 1-week poeduction training (RPT) varied widely
and it was 153% for AEO of DAE, 204-314% for SAAODAE from different region and
149% for special prgramme (Junior Agronomist arficerfs of different NGO)From 1974
to June 2012, BRRI completed 2,398 training prognas through which 67,539 participants
were trained on different aspects of rice productiechnologies. The trainees expressed
positive views about the course content and trgimrethod. Most of the BRRI's speakers’
performance was very good to excellent. Trainingiddon also organized three 3-day
workshops on development and utilization of BangRice Knowledge Bank (BRKB).

Regional Station

BRRI RS, Barisal

A total of 397 progenies and 22 fixed lines wereced from & and ks generations fronthe
pedigree nursery (F— K generation) with emphasis on height, tolerance ital t
submergence, earliness, plant type, grain type lagld yield potential. From long-term
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missing element trial, it may be concluded that BR¥S, Barisal farm needed complete
(NPKSZn) fertilization to obtain maximum yield. Ossion of any one nutrient element from
complete treatment decrease yield and the extencelof decrease depends on each nutrient
missing. IRBB60, IRBB65 and IRBB66 performed beghiast BB pathogen in Barisal
regions. About 4-5 number of irrigation could be&esh by using AWD technology, which
was also increased water productivity in Barisglaoes.

BRRI RS, Comilla

Twenty-nine crosses were made and 47 crosses wefienced and 326, 213, 116 and 312
plant progenies with desirable plant type and yighd potential were selected frdfm Fs F4
and K generations, respectively and five plant progewniee selected for bulk under the
varietal development programme. Twenty-six genatypere selected from OT for
uniformity in desirable characters and high yietdgmtial in Boro season.

In PYT-E (T. Aman), one genotype BR7472-16-2-1-88 selected for better yield.
None of the genotypes were selected from PYT-IPYT # PQR, genotypes BR7369-52-3-
2-1-1, BR7357-6-2-1-1 and BR7647-16-2-2-2-1-1 wsekected for higher yield advantage.
For T. Amanin SYT #1 (RLR) two genotypes (BR7044-1-5-1and BR3-12-2-2-6) were
selected as compared with standard check BRRI dhfm3ield and earlier growth duration.
In SYT # 2, none of the genotypes were selecteah f&¥'T #2 for comilla region. In SYT,
PQR genotype BR7357-11-2-4-1-1 was selected fdratier yield and earliness.

In RYT #1 (PQR, Boro) two genotypes (BR7358-36-2-and BR7372-18-2-1-HR1)
were selected as compared with standard checks BR&I28, BRRI dhan50 and Minikit for
yield and earlinesdn RYT #2 (PQR, Boro) BR7358-35-2-1-1 and BR7312131 were
selected for better yield performance and earlinass genotype BR7358-35-3-2-1 was
selected only for better yield performance as caegpdo standard checks. In RYT Boro
(Micronutrient) genotype BR7830-16-1-5-3 was sadcfor better yield performance as
compared to BRRI dhan28 and for earliness as cardpaith BRRI dhan29

In Boro season, from multilocation trials of CSIgénotypes, five genotypes BR7372-117-
3-4-3, BR7358-5-3-2-1, BR7358-56-2-2-1, BR7372-18-BR1 and BRRI dhan29-SC3-28-
16-10-8 were selected as compared with BRRI dham&3'ms of yield and growth duration.
In Boro, multilocation trials of hybrid rice, gerypie BIO 452 was selected for its highest
yield as compared with checks BRRI dhan28 and BRMRtid dhan2 and showed growth
duration 137 days, which was similar to checks. &lthe entries were highly susceptible to
lodging except BRRI hybrid dhan2.

In AYT (Boro) trials, four genotypes were selecfedearliness as compared to BRRI
dhan28 and BRRI dhan45. From IRLON, nine genotyp&® selected considering better
phenotypic performance as compared to standarkshec
In T. Aman, 500kg BRRI dhan33 and 892 kg BRRI ditan#d in Boro, 12283 kg BRRI
dhan28, 3060 kg BRRI dhan29 and 2620 kg BRRI dh&m&@der seeds were produced.

Twenty-four T. Aman and 24 Boro rice varieties weraluated at BRRI RS, Comilla
farm to identify stability index. Considering yiefgerformance, the top five varieties were
BRRI dhan41, BRRI dhan49, BRRI dhan44, BRRI dhaad® BRRI dhan31 in T. Aman and
BRRI dhan29, BR8, BR3, BRRI dhan28 and BR9 in Boro.

Thirty-farmers (23 male and 7 female) of DaudkasfdComilla district were trained by day
long one training programme on rice production tedhgies during the reporting year.
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Besides, twenty UAO and ten DAE, BARI, BADC persehaf Comilla region were trained
by day long one training programme on recentlyasdel Boro variety BRRI dhan58 and T.
aman variety BRRI dhan49 during the reporting year

BRRI RS, Comilla also participated in one agrictadtdair of Daudkandi upazila.

BRRI RS, Habigan;j

In B. Aman season, 73 desirable homozygous pldniB8NR were selected. In RYT, all the
tested entries yielded higher than check Hbj. AntarBoro season, 85;fplants from 18 §
populations, 98 Fplants from 10 fpopulations and 48sFplants from five i populations
were selected with desirable characters for theeldpment of varieties suitable for haor
areas. Four tested entries yielded higher than BitRh28 (6.5 thd with similar growth
duration in PYT. In RYT#1, BR7325-4B-1 and BR722%-1-3 yielded higher than BRRI
dhan29 (6.5 thy). One of the tested lind&R7742-79-24L4-10 (6.12 tH} out yielded BR19
(5.97 thd) in RYT#2 But in RYT#3, all the lines out yielded BRRI dhan@b2 tha') and
IR83140-B-32-B-B, IR83141-B-18-B-B, IR80416-B-32-BSBRC82 yielded higher than
BRRI dhan28 (5.7 th§ with almost similar growth duration. Tested ezgriBR7840-54-2-
5-1, BR7830-16-1-5-3, BR83294-9-1-3-2-3 and BR7846€t-2-5) yielded higher than BRRI
dhan28 (4.9 thY in RYT#4, but none of the entries out yielded BRIRan29 (6.1 thd). In
MLT#1, none of the line out yielded BRRI dhan2&3(fha’) but two entries (BR7372-117-
3-4-3 and BR7873-5*(NIL)-51-HR6) yielded closed B®RRI dhan28 with similar growth
duration Among the advanced breeding lines in MLT#2, theeties viz BIO 452 (6.44 tha
1, BIO 459 (6.32 thd), and BIO 605 (6.29 th3 yielded higher than BRRI dhan28 (5.70'tha
1) and BRRI Hybrid dhan2 (6.05 thawith almost similar growth duration. Out of 84)lp
three entries viz PK 8601-1-10-3 (6.75 thaPR33993-B-15-2-1-4-5-3-2-2 (6.42 thaand
IR 09A102 (7.21 thd) were selected from IIRON-2011 according to tlyétd performance,
phenotypic acceptance and growth duration.

Balanced fertilization with complete treatment digantly increased the rice grain yield.
The highest rice vield (5.2 tHawas obtained with complete fertilizer dose of N&*&nd the
lowest rice yield (2.3 th§ was obtained with all missing treatment.

The recommended patterns (BRRI dhan46-BRRI dha@®®w) produced 14% higher grain
yield and gross margin over existing farmers’ pate(BR22-BRRI dhan28-Fallow). The
recommended cropping pattern produced 12.15 field that earned gross margin of Tk
1,94,400/ha. In Boro season, normal transplantimdy double transplanting (DT) produced
significantly higher grain yield than the delayddmiing.

BRRI RS, Kushtia

Six lines were tested in RYT, upland rice (Aus) 20The yield of the tested lines were
ranged from 3.3 to 4.0 t/ha. The line BR6855-2B314-was the highest yielder (4 t/ha)
followed by BR7181-2B-2-6, BR7384-2B-5 and BR69H-P1-1. The rest two lines
namely, BR7178-2B-19 and BR7976-2B-15 produced topedd (3.3 t/ha) among the tested
lines.

Three lines were tested in ALART, upland rice (Au&)11. The yield of the tested
lines ranged from 3.4 to 3.9 t/ha and were sintilat of the standard check BRRI dhan43 but
0.8-1.3 t/ha higher yield than the local check Hledimi. The line OM1490 produced the
highest yield (3.9 t/ha) with the highest numbepaficles/ri (278.3) and the shortest plant
height (80.5 cm).

In RYT, T. Aus 2011, the tested materials produsiedlar yield to the check BRRI
dhan48, but 0.2-0.9 t/ha higher than BR26 excefasail. Zirasail showed the lowest yield
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(4.0 t/ha) as well as the longest growth duratitz0(days) and the tallest plant height (122.4
cm).

The vyield of the tested line, OM1490 (5.3 t/ha) wsamsilar to the checks, BR26 and
BRRI dhan48 in the ALART, T. Aus 2011. Growth duwat plant height and thousand grain
weights were also similar to the checks.

The highest yield (3.7 t/ha) was found with BR7@4122-2 in the trial against rice
gall midge. Yield advantage for this line was On@R7 t/ha over the susceptible and resistant
checks respectively. Higher number of paniclésfith a few number of onion shoot was
observed in the lines, BR7640-42-3-3, BR7640-44&hd BR7642-11-2-2. Therefore, these
BRRI developed lines may be resistant againstgalemidge.

The highest yield (3.8 t/ha) was found in the t@diee IR83377-B-B-93-3 followed
by IR83873-B-B-47-4 (3.6 t/ha) and IR82635-B-B-14%3.6 t/ha) in the PVS in T. Aman
2011 season. Yield of the other eleven lines rdrfgam 2.0 to 3.4 t/ha. Among the lines,
IR83377-B-B-93-3, BR IR83376-B-B-130-2, IR83383-B1R29-4 was ranked in the'12™
and 3 position respectively in the farmers' opinion.

The highest yield (5.9 t/ha) was found in the tditee BR7358-5-3-2-1 followed by
BR7358-56-2-2-1 (5.7 t/ha), BR7372-117-3-4-3 (3t and BRRI dhan29-Sc3-28-16-10-8
(5.6 t/ha) in MLT, CSISA, Boro 2011-12. The lowsseld having the lowest paniclesm
was observed in the tested line BRRI dhan29-Sc362860-2 (4.1 t/ha) and BRRI dhan29-
Sc3-28-16-10-6 (4.2 t/ha).

The early transplanting of T. Aman through suppletakirrigation ensured that T. Aman
effectively mitigated the terminal drought occurradreproductive stage and at vegetative
stage during T. Aman 2011. Both the short and ldungition T. Aman varieties suffered less
drought and showed good yield performance if theyanransplanted on 24 to 31 July. In T.
Aman 2011, suitable transplanting dates were betv#deJuly and 31 July for BRRI dhan33
and BR11 respectively.

Application of supplemental irrigation at three wratevels below ground surface
showed that there was no considerable yield difieeeamong the treatments. The highest
yield was found in 7 (5.6 t/ha) and the lowest was found n(%.3 t/ha) and yield difference
was only 6%. However, further trials are neededréow a conclusion.

Efficiency of natural enemies was studied at Kusbktadar upazila in T. Aman 2011.
Two parasitoids - onElasmus sp. (Elasmidae) and oililophid were found to parasitize the
leaf folder larvae.Elasmus sp. parasitized 8.3% to 14.3% in different ocaasioThe
Eulophid parasitoid was found in one occasion only angarssitism rate was only 5%.

Yield and growth duration of 23 BRRI varieties westidied in T. Aman 2011.
Among the 23 varieties 18 were found to give higheld than the standard yield determined
for them. The other varieties yielded similar owé than the standard yield. Growth
duration of some of the test varieties decreas@dtqul2 days as in the case of BR10),
whereas in some varities it increased up to 28 daym the case of BRRI dhan46. On the
other hand, four were found to give higher yield #ime other varieties yielded lower than the
standard yield among the 23 varieties in Boro 2021-In this season, growth duration of
some of the test varieties decreased up to 9 days the case of BRRI dhanl8, whereas in
some varities it increased upto 35 days as indlse of BRRI dhan26.

Yield of BRRI dhan49, BR10 in T. Aman and BRRI dB8nn Boro season under
farmers managed and BRRI managed conditions wergaed in Shailkupa, sadar and
Kotchandpur upazilas of Jhenaidah. The vyield of fiekdls having BRRI recommended
practices was higher than those having farmer’stipes in all of three locations. Overall,
yield was increased by 25% in the T. Aman and 11%e Boro season.
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In total, five farmer’s trainings were conducted which around 150 farmers
participated. Four field day programme were orgedhizo demonstrate BRRI developed
technologies. We also participated in the agricalttair.

BRRI RS, Rajshahi

The selected 50 genotyp@s OYT yielded from 1.2 to 3.5 t/ha under reproduetstage stress
compared to check varieties 0.7-2.1 t/ha. The yg@eolR87656-21-1-1-4 produced the highest yield
(3.5 t/ha) and showed about 100 days growth durdtiostress conditions and 110 days for control.
Nineteen genotypes out of 39 from AYT stress wetected. IR83377-B-B-93-3 and IR83376-B-B-
86-3 produced the highest yield (3.1 t/ha) withvieat index (0.45).

IR83377-B-B-42-3 and IR83383-B-B-140-2 both prodiittee highest yield (3.1 t/ha) at stress
condition and was a little lower than moderatelyutdyht tolerant check variety Apo and BRRI dhan33
(3.3 t/ha).

IR87707-446-B-B-B produced the highest yield (1} in stress condition compared to BINA
dhan? (1.2 t/ha) from NILThe growth duration was 12-16 days shorter tharctmtrol condition.

IR82635-B-B-145-1, IR82635-B-B-75-2 and IR82589-B88-3 stood T, 2" and 3 drought stress in
PVS trial and IR83383-B-B-141-2, IR83383-B-B-12%4d IR82635-B-B-145-1 in control condition.
IR82635-B-B-145-1 showed the preference for boit-fed drought stress and control.

Only 15 of 58 hybrids yielded more than 8 t/ha. Bmry H-791 produced the highest yield (9.02
t/ha) with a growth duration of 160 days.

All the test genotypes for RYT T. Aus gave betteid/compared to the standard check BR26 (2.48
t/ha) and BRRIdhan48 (2.55t/ha). BR7413-14-3-3 peed the highest yield (3.37 t/ha) followed by
BR7417-6-1-2 (3.07 t/ha).

All the genotypes from RYT T. Aman showed toleratwédging. Yield was the highest (5.16t/ha)
for the check BRRI dhan49 followed by IR51491-ACGS€3-20-3-15 (4.91 t/ha).

Among the tested entries from RYT 1 Boro, BR737221B-HR1 produced the highest yield (5.56
t/ha) followed by BR7358-19-3-1-1 (5.29 t/ha) bumne found better than the check Minikit (5.62
t/ha).

BR7358-35-2-1-1 produced the highest yield (5.8&)tfrom RYT 2 Boro, followed by BR7358-35-
3-2-1 (5.54t/ha) which produced 1.0-1.5 t/ha moeddyadvantage than the check varieties BRRI
dhan28 (4.49 t/ha) and BRRI dhan50 (4.36 t/ha).

BR7831-74-1-5-2 (5.44 t/ha) and BR7840-54-2-5-22%/ha) yielded better than the standard check
BRRI dhan28 (4.16 t/ha) and BRRI dhan29 (5.17 tffaap micro-nutrient dense rice.

Grain yield amazingly declined with increased siegdhge.lrrespective of genotypes the highest
mean grain yield (4.74 t/ha) was obtained with 2§-dld seedlings transplanted. IR83377-B-B-93-3
produced the highest mean grain yield (4.67 thaf was at par with IRRI 123 (4.66 t/ha). In gehera
grain yield reduced with increased seedling ageew@ably due to less vegetative growth and less
effective tillers.

Irrespective of genotype and planting date, théadstymean grain yield (4.82 t/ha) was obtained that
transplanted on 16 July and was at par with 1 Auglanting (4.71 t/ha). Among rice genotypes,
IR83377-B-B-93-3 produced the highest yield (4./744) followed by IRRI 123 (4.65 t/ha) in rain-
fed environment. It turned out from the experimehtst 16 July to 1 August is the suitable time for
transplanting of the promising drought tolerané rgenotypes.

Most of the pyramid lines showed resistant reactgainst the bacterial blight pathogen under
artificial inoculation. The susceptible check Putiiaand TN1 showed very sensitive reaction.
IRBB54, IRBB55 and IRBB57 exhibited most resistagdctions against BB in Rajshahi region.

Only Power blast was found effective in controlli{@9.48%) sheath blight disease.

The fungicide Controller reduced 57% disease owatrol plot but was not up to the mark (80%).
Fungal infection level in the silage at divisiorald local district storage was similar. A total4gf
samples of rice tested for the presence of aflagoxNone of the samples contained aflatoxin B
above the UNICF/WHO/FAO maximum permissible levél30 pg/kg (ppb) in foods for human
consumption. Aflatoxin Bwas not detected in the tested samples.
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Stem borer (SB), green leaf hopper (GLH), browmpleopper (BPH) and white leaf hopper (WLH)
were the most prevalent insect pests. Among theraagénemies, staphylinid beetles were the most
prevalent predator followed by carabid beetleswigrladybird beetles and damsel fly. Most of the
insect pests had one peak of occurrence in Octobinatural enemies had two peaks of occurrence
in November and April.

The highest panicle/(194) was recorded in conservation tillage. Thveeee significant variation of
grain yield due to the treatments. Conventionaldpdanting method produced the highest mean yield
(4.28 t/ha) and permanent bed showed the highess gnargin (Tk 25879).

In Aman season, 400, 160 and 160 kg seeds of BRBh4D, BRRI dha53 and BRRI dhan54,
respectively were produced and 2390, 445 and 455elegls of BRRI dhan28, BRRI dhan29 and
BRRI dhan50 respectively in Boro. Five one-day farsntraining on rice technologies were
conducted under climate change project in which farfmers including 10 female farmers and four
SAAOQ participated.

BRRI RS, Rangpur

An on station experiment was conducted with fouries to evaluate submergence tolerant
varieties under submerged condition. Among them4#86b1 showed higher survivalrate
(90%).

PVS function was arranged as on-station PVS mdtlarof Subl entries at Rangpur.
Participating farmers selected PVS-2 (Cheharangtsabd PVS-3 (IR64-Subl) as the best
material.

In pedigree experiment 291 tolerant progenies dndudk populations were selected
with desirable agronomic characters at maturity8rdays submergence.

Seventeen genotypes of IRRI origin selected fromd®hg with one check variety
were evaluated under controlled stagnant watessstrendition. The yield performances of the
test entries for medium stagnant water ranged f2om to 3.3 t/ha and the range of growth
duration was 168 to 177 days. Based on overallopeences, it might not be possible to
promote any entries to further yield trials dueeoy long growth duration.

Three mother trials were conducted through GO/NGO coltaton in three different
locations of northern district of Bangladesh. P\@ction was arranged as on-farm PVS
mother trial of Subl entries at Alambiditor, (Goolyara, Rangpur) for preference analysis
during Aman 2011. Participating farmers selecteBIR64-Subl) as the best material.

Both in Aman and Boro season soil test based ($@i@)izer recommendation produced
the highest yield among all treatments followedregh poultry litter Applied at 6 t/ha).

Twelve hours water layered at night time appearedadtter compared to the other
treatments for quality seedlings against cold weaith winter season.

In rice-maize-mungbean system, maize grown undewerttional tillage after puddle
transplanted rice producesignificantly lowest yield (7.4 t/ ha) comparedth® rest of the
treatments (8.0-8.5 t/ ha). In case of rice thendsg rice yield (4.77 t/ha) was found in
ZTDSR plots (After ZT maize).

The effect of plant population on yield and yielnhgonents of maize in 2011-12 was
studied. Grain yield was significantly the highd8t7-9.2 t/ ha) for 75000 plants/ ha
(60x22cm) and 82000 plants/ ha (55x22cm).

Dry direct seeded rice with short duration variatyd crop diversification is a suitable
technology for northern part of Bangladesh to owere climate change situation. Dry DSR
by PTOS produced the highest grain yield (4.56)t/ha

The trial was conducted in control condition (iresidnk) during T. Aman with different
nutrient management in nursery bed and seedlingveage used as treatments. N2D2T2
(N2=N:P205:K20::75:40:40(25kg N through 5t/ha of FYMdaremaining 50 kg N,
D,=25g/m2, $=40 days old seedlings) found the best treatmeall plarameters studied.

20



From the spacing management trial the output ofettigerimental observation showed,
15 x 20 cm plant spacing is suitable for BRRI dHaahd BRRI dhan52 showed the best
result with 20 x 20 cm spacing. Two seedlings pkrappeared as the best option for both
varieties.

In nitrogen management after de-submergence fakgacovery experiment showed that
10 days after flood water recession was the beastrdoovery, survivality and yield. N3
fertilizers option showed better performance falgiand survivality.

A total of 12,541 kg breeder seeds of six varietied 7519 kg TLS of fifteen varieties
were produced and disseminated during 2010-11.

BRRI RS, Satkhira

The short duration rice variety like BRRI dhan2&M dhan 50 successfully survive than
BRRI dhan 47 and BINA 8 rice variety because fréva @1 March to 30 March, soil and
water salinity become increasing day by day (5.98de 15ds/m); in this condition, seeding
of BRRI dhan 28 and BRRI dhan 50 on 01 Novemberteantsplanting on 01 December, it
would be harvested on end of March but long dunatice variety is very difficult to
cultivate in the saline affected area due to irgirgasalinity from 01 March to May very
rapidly.

In T.Aman season, soil salinity and water salibi&gcome reduced due to heavy rainfall and
rice cultivation depends on rain fed condition. Heaainfall, wash out soil salinity and
water salinity from the month of July to September.

The leaking requirements, the quality of the irtigga water used to leak salts below the root
zone is an important factor in managing the sdihgg.

Maintaining the soil near field capacity with fresqi watering dilutes. Light leeching before
planting or light irrigation after planting movealtsbelow the planting and early rooting
zone.

Potato and Onion with Jute and BRRI dhan 34 and IBRRn 46 and BRRI dhan 37 deeply
helped to obtain higher economic return than aesystithout T.Aman Rice

Better production and net profit per hector wasnfbin Boro (BRRI dhan 50-Jute-BRRI
dhan 39) and followed by Boro (BRRI dhan 28)-JiB&RI dhan 33) T.Aman cropping
pattern. The results implied that short durationalnvarieties BRRI dhan 33 and BRRI
dhan 39 deeply helped to obtain higher economigmehan a system without Aman Rice

BRRI dhan28 in Boro season and BRRI dhan 48 in Us éAeeply helped to obtain higher
economic return than a system with out T. Aus aied it also increased cropping intensity.

In Boro and B.Aman season, BRRI dhan 28 in Bors@eaand the advanced lines and
Laxmidigha local aman variety deeply helped to wbtaigher economic return than a
system without B. Aman rice and also increasedmrapintensity

BRRI dhan 28 in Boro season and the advanced BR&716-B-B-11, BR224-2B-2-5, Hbj-
A.lIV and laxmidgha would be deeply helped to obtaigher economic return than a system
without B. Aman rice.
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Yield gap optimizing Program would minimize yieldgand disseminated the technologies
and varieties among the farmers.

Sharputi, Salmn, Carp and Tablet Fish could beedassiccessfully in DWR field without any

hampering Rice yield. This Rice, Fish systems mleva great source of protein and
additional income to the farmers. This technology be help, if the farmers are provided
with necessary training to adopt the Rice + Fistuca systems would make available much
needed protein to the users, would raised theamrecand create self employment.

At farmer’s level, it is necessary to facilitateedeproduction technology transfer and assist in
the spread of a variety at the grass root levede@d producing farmer will not only be able
to know about a new variety but also to use itipabfy furthermore, the seed production plot
well serve as a demonstration plot through whieim&s will be motivated and inspired to
accept a variety.

BRRI RS, Sonagazi

The highest grain yield (4.60 t/ha) was recorde@mB5% additional N fertilizer was added
with STB during T. Aman season at BRRI RS, Sonagazi

A good water bearing aquifer exists at a depth fdidif m to 180 m in BRRI RS, Sonagazi
farm having 0.30- 0.57 dS/m salinity. Rainwatervieating in a reservoir with 25 cm high
embankment conserved more water than without enmbank which could increase irrigated
area of Rabi crops profitably in coastal area.

Eight salt tolerant genetically fixed Aus lines weselected for further trial. Fourteen salt
tolerant genotypes from OT were selected during gemsson. Genotypes OMCS 2000 and
AS996 produced 0.3-0.9 t/ha higher grain yield cared to BRRI dhan27 and Binnatoa.

IRBB66 produced 3.52 t/ha grain yield with 4% ldaimnage caused by BB as T. Aman crop
followed by IRBB21 (3.27 t/ha, 3% leaf damage, whare better than IR24, Purbachi and
TN1. Dizole 300EC, Emiscore and Fiscal 10 EC redugewth ofRhizoctonia solani by
70.63-87.31 %. Five major diseases viz brown sB&), bacterial leaf blight (BLB), false
smut, narrow brown spot (NBS) and sheath blightB)Siwere recorded during T. Aman
season.

A total of 120 farmers were trained on modern peceduction techniques. About 11.5 ton
breeder seed and 11 ton TLS were produced.
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