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PREFACE

Annual Research Report of Bangladesh Jute Research Institute (BJRI) for the year 2018-°19 is the
reflection and guideline of the research activities of agricultural and technological research on
Jute and Allied Fibre (JAF) crops. This has been developed with a multidisciplinary approach
giving emphasis on collection, characterization, documentation and conservation of jute, kenaf
and mesta germplasms, varietal development of JAF crops, quality seed production, improvement
of cultural practices, crops and fertilizer menegement, integrated disease and pest menegement,
improvement of fibre quality, jute based farming system and location specific research activities.
Moreover, we emphasized our thrust to produce jute in saline areas.

The research report has a comprehensive effort on division wise research activities during the year
2018-19. In total 127 experiments, under 43 projects are proposed to be undertaken in this year.
The annual report was reviewed by the honorable experts of different discipline of various
institute/universities along with retired scientists of BJRI. Different programmes have been
developed through two days internal review meeting cum workshop of agricultiural and
technological research of BJRI and the report of these programmes are summarized in this report.
As per suggestions and recommendations of the experts, the programmes have been modified and
updated accordingly. Our scientists are devoted and experienced, as a result the research activities
especially in the field level are going smoothly. I am hopeful that the research report will
disseminate different technologies among farmers and enterpreneurs of jute industries to achieve
the objectives of agricultural and technological research on JAF crops.

| express my sincere thanks and gratitude to the scientists of agricultural and technological
research and the member of the publication committee for their tremendous efforts for editing,
compilation and finally completion of the Annual Report 2018-°19. | am also grateful to the
directors, all scientists and officers of BJRI for their kind and sincere cooperation accorded to
publish this Annual Report.

(Dr. A.S.M. Anwarul Huq)
Director General
Bangladesh Jute Research Institute
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BJRI-A Unique Organization of Agricultural and Industrial Research on Jute
Bangladesh Jute Research Institute (BJRI) is an autonomous organization under the
Ministry of Agriculture, Government of Bangladesh. It is the oldest research institute
of the country and one of the twelve constituent units of the National Agricultural
Research System (NARS). BJRI has played a revolutionary role in ushering
developments in jute sector in Bangladesh through its research and technology
development that has enabled the country to increase the production and trade of jute
in spite of shifting jute cultivation to marginal land. It is engaged in cutting edge areas
of science and technology development and its scientists are working relentlessly to
achieve the objectives of the organization the development of the jute sector.

RESEARCH
To perform the stated function, BJRI has been conducting researches on jute under
three different Research Wings.

i Agricultural Research on Jute and Allied fibres

ii. Technological/lndustrial Research on Jute and Allied Fibres.

iii. Jute and Textile Product Development and Research

(Vision)
(Achieve Excellence in Research and development of jute)

(Mission)



(Increase income, alleviate poverty, improve socio-economic condition of farmers and
related stakeholders, and save environment by developing and transferring
agricultural and industrial technologies of jute and allied fibre crops.)
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MILESTONES

» The journey of jute research began in 1904 at Dhaka under the Bengal Department of
Agriculture.

» To intensify research on jute and allied fibres, jute agricultural research laboratory
(JARL) was established by the Indian Central Jute Committee (ICJC) in Dhaka and Jute
Technological Research Laboratory (JTRL) at Tollygay, kolkata in 1936.

» During 1936-47 the effective infrastructure required for broad spectrum jute
research activities was established.

= An important turning point in the history of the world jute research, industry and
trade is the partition of Bengal in 1947.

= All the 108 jute mills with 70% of the world’s jute goods production fell within India
and the main jute growing areas fell within Pakistan. Besides, the key researchers
working with jute and that time were also migrated to India.

» In 1950 Pakistan Central Jute Committee (PCJC) was constituted in the light of
erstwhile (ICJC).

» The PCJC intern reorganized the JARL as Jute Research Institute (JRI) at the present
site in 1951which would have
I. Agricultural Research on jute

Il. Technological Research on jute
I11. Marketing and Economic Research on jute
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= The JRI started functioning only with agricultural research on jute. Technological
research on jute was founded in 1963 and marketing Research has not yet been set
up.

= After independence 1971, the Bangladesh Government promulgated the Jute
Research Institute Act in 1974 (modified in 1996) and established the present
Bangladesh Jute Research Institute (BJRI).

» In 1976 a new branch for multiplication and distribution of high yielding varieties
(HYV) of jute seeds was created with the recommendation of FAO/ADB appraisal
report. But in 1988 this branch was transferred from BJRI to BADC.

» To strengthen the industrial research on jute, another Directorate on Jute and
Textile Research was added in BJRI in 1995 as project and in 2004 it was included in
the core body of BJRI.

= Besides variety and technology development on jute, the outstanding achievements
of BJRI are the decoding of tossa jute, devastationg fungus Mocrophomina
phaseolinaand white jute genomes in 2010, 2012 and 2013 respectively.

Functions

» Promote agricultural, technological and economic research on jute and allied fibers
and their manufactures and dissemination of results thereof;

» Production, testing and supply of improved varieties of jute seeds and their
distribution to recognized public and private sector organizations, selected growers
and such other agencies as may be approved by approved by the board,;

» Implement pilot projects in different regions of the country for carrying out
research on different problems of jute and allied fiber crops, jute products and allied
materials;

= Demonstrate the new varieties of jute development by the institute for its extension
and organize farmers training for cultivation of those varieties of jute;

= Publish annual reports, monographs, bulletins and other literatures relating to jute
research and the activities of the institute;

» Organize training for the personnel of the institute on modern improved method of
cultivation of jute and allied fiber crops and also organize training for the
stakeholders for increasing utilization of technological findings;

» undertake collaborative research programmes with other national and international
organization; and

» Perform such other activities as time to time directed by the Government.

ORGANIZATION

The Director General (DG) is the Chief Executive of the Institute. DG implements the
research and management of BJRI through three research wings and an
administration viz. i) Agricultural Research, ii) Technological Research, iii) Jute-
Textile Research and, iv) Administration and Finance. All the research wings and
administration are headed by Directors. Under the general policy guidance of the
Board of Management, the Director General administers the research, administration
and financial activities of the Institute. Present approved manpower is 513 comprising
of scientific, technical, administrative and supporting personnel. The current
organizational structure is shown below.



Board

Through amendment in the Act in 1996, the Board of Governors was renamed as Board of
Management which further revised as Board in 2017 according to the Bangladesh Jute
Research Institute Act, 2017’ with all powers, with Director General of the Institute as the
Chairman and the Director (Administration & Finance) shall act as the Secretary of the
Board.

Constitution of the Board

The Board shall consist of the following members, namely-

a)
b)

c)
d)
e)
f)
9)
h)
i)
)

the Director General, who shall be the chairman of the Board;

a representative nominated by the Finance Division, not below the rank of Deputy
Secretary,

a representative nominated by the ministry of Agriculture, not below the rank of
Deputy Secretary;

a representative nominated by the ministry of Science and Technology, not below the
rank of Deputy Secretary;

a representative nominated by the Ministry of Textiles and Jute, not below the rank of
Deputy secretary;

a representative nominated by the Council (BARC), not below the rank of Director;

a Director from Bangladesh Institute of Nuclear Agriculture (BINA);

a representative nominated by Bangladesh Jute Mills Corporation (BJMC), not below
the rank of Director;

a representative from the Department of Agriculture Extension nominated by the
ministry of Agriculture, not below the rank of Director;

a representative from Bangladesh Council of Scientific and Industrial Research
(BCSIR) nominated by the ministry of Science and Technology, not below the rank of
Director;

a representative from Department of Jute nominated by the ministry of Textiles and
Jute, not below the rank of Director;

two senior scientists of the Institute;

a famous jute goods technologist nominated by the Government;

a representative from the Association of Business and Industry nominated by the
Government;

two representatives, one will be from expert farmer and other will be from non-
government organization dealing with agriculture nominated by the institute;

Directors of the Institute, among them, Director (Administration & Finance) shall be
the Member- Secretary of the Board.
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Organogram of BJRI
(Manpower provision)
Designation DG’s | Agriculture | Technology | JTPDC | Total
office

Class-I - - - - -

Director General 1 - - - 1

Director 1 1 1 1 4

Chief Scientific 1 6 4 1 12

Officer

Principal Scientific 1 16 14 3 34

Officer

System Analyst 1 - - - 1

Deputy Director

Senior Scientific 2 26 18 3 49
Officer
Programmer 1 - - - 1

Jr. Programmer

=

Scientific Officer - 35- 21 3 59
Publication Officer 1 - - - 1
Audit Officer 1 - - - 1
Assistant Director 5 - - 1 6
Librarian 1 - - - 1
Assistant Engineer 1 - - - 1
PRO/PS 1 - - - 1
Sub Total: 21 84 58 12 175
Class-I1l 3 10 - 2 15
Class-l111 70 62 21 14 167
Class-1V 43 59 41 13 156
Grand Total : 137 215 120 41 513
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Funding

BJRI is being operated by the annual grant provided from the revenue budget
of Government of Bangladesh. Besides the investment project included in the
Annual Development Programme is being funded form the development
budget of Bangladesh Government. In addition, Project aid/grants are received
from nation and international bodies.

Status of Jute and Allied Fibre Production in Bangladesh

Jute is the second most important vegetable fibre after cotton, in terms of uses,
global consumption, production and availability. In Bangladesh, last decay jute
and allied fibres were cultivated about 7.0-8.0 lac hectares of land and total
production around 70-80 lac bales. The area and production of jute and allied
fibre last 10 years shown below.
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Table 1. Area and production of jute fibre of last 10 years from 2008-09 to 2017-18

Year Acreage Production Production
(Lac ha) (Lac (Lac bales)
metric ton)
2008-09 4.74 8.95 49.32
2009-10 4.56 8.89 48.99
2010-11 8.03 15.23 83.93
2011-12 7.60 14.41 79.41
2012-13 6.81 13.71 75.54
2013-14 6.66 13.57 74.78
2014-15 6.73 13.52 74.50
2015-16 7.25 13.74 75.71
2016-17 7.37 14.96 82.43
2017-18 7.90 14.54 80.10
2018-19 6.50 13.50 74.39

Source: BBS & DAE
18- 9

AGRICULTURAL RESEARCH

In the field of jute agriculture BJRI conducts research to improve and economize fibre
production with changing production environment. The present set of objectives of
agricultural research are:

i. To breed high yielding short day and low temperature insensitive short duration
varieties of white and tossa jute with desired quality to fit in a three crops
pattern in different cropping systems of Bangladesh.

ii. To breed biotic and abiotic stress tolerant tossa and white jute varieties with
wider adaptability, less cutting, findr and stronger fibre.

iii. To breed short duration varieties of kenaf and mesta jute with economic yield of
fibre and seed for commercial exploitation of both.

iv. To generate location specific technologies for production and processing of jute,
kenaf and mesta and transfer this knowledge among the farmers;

v. To develop technologies to minimize cost of production of both fibre and seed at
different production target.

vi. To conduct research to address climate charge and environment, and expansion
of jute cultivation in non-traditional areas.

Experiment Stations

Agricultural research activities are being implementing by six Research Division and
a Farm Management Unit. Farm Management Unit under Agricultural Research Wing
is Responsible for the coordination of the management of regional and sub-station of
BJRI located at different jute growing regions of the country. For the region specific
agricultural research and to test the developed technology at different agro-climate
zones of the country, BJRI has a central Research Farm (JAES) on jute agriculture at
Manikganj; four regional stations at Rangpur, Faridpur, Chandina (Comilla) and
Kishoreganj; and three sub-station at Tarabo (Narayanganj), Monirampur (Jeshore),
Kolapara (Patuakhali), and one jute seed production and research center at Nasipur
(Dinajpur).
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LOCATIONS OF DIFFERENT RESEARCH STATIONS OF BJRI

Agricultural Area of Research

Agricultural Research Jute

Research Division

Area of Research

1.  Breeding Division Variety development, maintenance varietal purity,
nucleus seed production.
2. Genetic Resources and Collection, characterization and documentation of
seed Division germplase, gene bank management, breeder’s seed
production and distribution and biotechnological
research
3. Agronomy Division Crop, Soil, Physiology and environment management.
4.  Past Management Insect-pest management of jute, kenaf and mesta.
Division
5.  Fibre quality Improvement of fiber quality, location specific retting
improvement Division of jute, kenaf and mesta.
6. Jute Farming Systems Jute Farming Systems, jute based cropping patterns,
Research Division on-farm adaptive research and technology transfer of
agriculture Wing.
7. Farm Management Unit  Region specific agricultural research, suitability test of

evolved technologies and transfer of agricultural
technologies.

AGRICULTURAL RESEARCH HIGHLIGHTS

A. GENETIC RESOURCES AND SEED DIVISION

Preliminary characterization of 30 accessions of deshi jute, 31 accessions of
tossa jute, 30 accessions of kenaf and 27 accessions of mesta was conducted
during 2018-2019. Based on major yield contributing characters 3 accessions
(172, 568 and 552) of C. capsularis, 3 accessions (1347, 1342 and 1480) of C.
olitorius, 4 accessions (1579, 1614, 1617 and 1695) of H. cannabinus and 3
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accessions (2721, 2888 and 1788) of H. sabdariffa were performed better than
the other accessions. Evaluation of 75 accessions was done and 11 accessions
performed better. Seeds of 381 accessions comprising 102 accessions of C.
capsularis, 109 accessions of C. olitorius, 152 accessions of H. cannabinus and 12
accessions H. sabdariffa were distributed in different divisions of BJRI for the
utilization of their research work. Moreover, 953 accessions of Corchorus,
Hibiscus and wild germplasm were regenerated to replenish the stock of the
gene bank.

Twenty five white jute (C. capsularis) germplasm have been characterized at
molecular level using Simple Sequence Repeat (SSR) primers. The highest
genetic distance value (0.875) was found among accession no.923, accession
Nno.1777; accession no.923,accession no.1778; accession no0.927, accession
Nno.1777; accession n0.924, accession no.937 and accession no.931, accession
no.937 while the lowest was found between accession no.1483, accession
Nno.1489; accession no.925, accession n0.928 and accession n0.941, accession
no.945. UPGMA dendrogram, based on genetic differences separated the
accessions in three main clusters and accessions originated from same country
mostly grouped in same main cluster.

During 2017-18 around 21.8 kg, 18.65 kg and 18.0 kg of deshi, tossa and kenaf
nucleus seeds have also been produced respectively that will be used for
breeder seed production in next year. Besides, a total of 1672 kg breeder seed of
different varieties of white jute (CVL-1, BJRI Deshi Pat-5, BJRI Deshi Pat-8 and
BJRI deshi pat shak-1), tossa jute (0O-9897, BJRI Tossa Pat-4, BJRI Tossa Pat-5 and
BJRI Tossa Pat-6) and kenaf (HC-95, BJRI Kenaf 3) have been produced. Out of
which 248 kg white jute seed, 132 kg tossa jute seed were supplied to BADC. On
the other hand, 150 kg tossa jute seed and 250 kg kenaf seed were supplied to
Konika Seed Co. Ltd. and Gachihata Aquaculture Farms Ltd. respectively for
foundation and subsequently for certified seed production.

B. BREEDING DIVISION

A hybridization program was undertaken for developing variety having
desired traits like salt tolerant, high yielding, adoption to different agro-
ecological condition etc. Ninety-two successful crosses were obtained from
different cross combinations. To obtain salt tolerant white jute, four genotypes
were evaluated with moderate salt tolerant existing variety (BJRI Deshi Pat-8)
at six coastal regions. Advanced line C-12221 performed better (12.70 g/plant)
in respect of dry fiber yield over six coastal regions followed by C-2593 (10.90
g/plant). To select the drought tolerant lines coupled with high yield, four pre-
selected accessions and one check variety (BJRI Deshi Pat-8) were evaluated at
Patuakhali sub-station. Accession C-2753 gave higher fiber yield (20.0 g plant
). One-hundred genotypes of white jute were evaluated at Benarpota,
Shatkhira (saline zone) to select high yleldlng salt tolerant genotype(s). On the
basis of fiber yield, Acc. 3556 (20.46 g plant?) and Acc. 2976 (19. 74 g plant™)
were performed better than control (BJRI Deshi Pat-8) (18.80 g plant™).

In a hybridization program in 2018, 689 crosses were made using 190 F; plants
of previous year and their parents tossa jute for making different type
crosses.148 successful pods were obtained of which 4 single, 72 double, and 68
backcrosses were obtained. In 2016, 190 successful crosses were made in all
possible combinations and among them 17 hybrids (with one common parent
JRO-524) were grown at BJRI, Dhaka. Among the 17 lines 15 lines were
identified as true hybrids. In the year 2017, 37 desirable plants {F, (15), F3 (6),
F4(6), F5(3), Fe(3), and F(4) } were grown at Manikganj stations. Among them 29
plants {F, (43), F3 (16), F4(4), F5(5), F7(3) and Fg(1)}were selected on the basis of
plant height, leaf shape, stem and stipule colour flowering behavior etc. From
an anatomical study, the line O-049-1-3 gave higher area of trapezoid followed
by 0-412-9-4 and JRO-524. Two lines i.e. 0-049-1-3 and 0-0412-9-4 performed
better than the control variety JRO-524 in respect of anatomical traits like bark
thickness, number of trapezoids/section, number of layers /trapezoid and area
of trapezoids. 88 germplasm including checks were grown at BARI sub-station,
Benarpota, Satkhira for evaluating their tolerance to salinity coupled with
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higher yield. Among them, 77 were germinated well and 8 performed good as
compare to the controls in respect of agronomic traits. The 45 days old plants
were inundated artificially in water for 30 days. Among 20, 11 plants survived
in water logged condition at 30 days inundation and survived, two lines
(Acc.1306 & Acc. 1318) performed well in respect of morphological traits like,
vigorous growth, plant height, base diameter and number of pods/plants.
Twelve lines of tossa jute were tested for better fiber yield against high
yielding variety var. O-9897 and BJRI Tossa pat-5 at Manikganj station in 2017.
Among them, the line Acc. 1027 gave higher fiber yield than the control variety
0-9897 and similar yield than BJRI Tossa Pat -5 at Manikganj station. Three
breeding lines of tossa jute namely, 0O-0412-9-4, O-0512-6-2 and O-049-1-3 were
tested for better fiber yield and quality against high yielding variety, O-9897
and JRO-524 at five different regional stations in a progeny yield trial. The lines
0-0512-6-2 showed numerically higher fiber yield than the check variety O-
9897 at all locations. Lowest mean difference in fiber yield over locations at
two harvests (100 &120 DAS) were observed for 0-9897 followed by line O-049-
1-3 and 0-0512-6-2. Two breeding lines of tossa jute O-043-7-9 and 0-0411-10-4
were evaluated in an advance yield trial for assessment of their fiber yield and
other yield attributes. Pooled mean showed that the line O-043-7-9 gave higher
fibre yield than the controls at three locations (Manikganj, Faridpur and
Kishoreganj). The line O-043-7-9 gave higher fibre yield than both the controls
on 120 days harvest at Manikganj station, and also gave higher fibre yield than
0-9897 but similar to JRO-524 on 120 days harvest at Rangpur station. It gave
higher fibre yield than both the controls on 100 days harvest at Faridpur
station.

Intraspecific hybridization was done by using 17 genotypes of kenaf, 14
genotypes of mesta and their F;s. Double cross, three-way cross (top cross) and
backcross were followed to combine desirable traits. A total of 262 and 110
successful crosses were obtained from 272 and 130 crosses made in kenaf and
mesta, respectively. The F; generation of kenaf and mesta was raised of which
93 of kenaf and 97 of mesta were confirmed as true hybrids. In addition, 26
segregating lines [F»(8) and F3(18)] were grown in field from which 18 plants
[F2(9) and F3(9)] were selected on the basis of morphological traits. Ten kenaf
genotypes out of 91 showed better morpho-agronomic performance than check
varieties at saline zone (Benarpota, Shatkhira) where soil salinity varied from
2.25-10.70 dS/m at different crop growth stages. Kenaf lines KBL-155(1),
KBL-73, KBL-155 and KBL-51 were tested at progeny level for fibre yield and
yield components at three stations. None of the tested lines out-yielded the
checks HC-95 and BJRI Kenaf-3; although KBL-155(1), KBL-73 and KBL-51
showed higher fibre t stick weight. Five promising lines of mesta namely L-30,
L-5836, L-5837, L-5880 and S-5703 were evaluated for assessment of their fibre
yield and yield attributes at RYT level. All the tested lines gave higher yield
than the control variety HS-24. Moreover, four promising lines of vegetable
mesta viz. 200M, L-90, L-339 and L-911 were evaluated at three stations of BJRI
for yield (leaves and calyces) and other desirable agronomic traits. Irrespectlve
of Iocatlonsi the line L-911 gave the highest number of leaves plant (17.27),
fruits plant™ (22.68), weight fruit™” (9.41g) and weight of calyces fruit™ (4.57g).

C. AGRONOMY DIVISION

To determine the optimum sowing date of advanced breeding line O-0412-9-4
and 0O-043-7-9 of tossa jute were evaluated at Manikgonj and Joshore. The
advanced breeding line line 0O-0412-9-4 and 0-043-7-9 sown on 10 April gave
significantly higher fibre yield (3.03 tha) and (3.04 tha) at Manikganj and at
Jessore When sown on 20 march to 10 April gave significantly higher fibre yield
(3.13 tha') and (3.21 thal). A trail was conducted at Jute Agriculture
Experimental Station (JAES), Manikganj; Jute Research Regional Station (JRRS),
Rangpur and Jute Research Sub Station (JRSS), Joshore in 2017 to determine
optimum field duration on yield and quality of different tossa jute varieties.
Result shown that the tossa variety O-795 gave higher fiber production at 90
days and 100 days field duration which was followed by JRO -524 and varieties
0-9897 but at 110 days JRO -524 gave the higher fibre yield compare other two
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varieties. An evaluation under taken at Jute Agriculture Experimental Station
(JAES), Manikganj and Jute Research Regional Station, Comilla at jute
production season in 2016 and 2017 to find out the effect of different
weedicides on weeds and their performance of jute cultivation. Khudesama
(Echinochloa colonum) and Angulighash (Digitaria sanguinalis) were controlled
by tested weedicide samples except Ethoxy Sulfuran. Mutha (Cyperus
rotundus) was successfully controlled by Ethoxy Sulfuran. In order to identify
the effective doses and optimum time of urea top dressing of jute crop for
reducing production cost of tossa jute (O-795) a trail was conducted at
Manikganl, Rangpur and Kishoreganj during the year 2017. Treatment A4D3
(05-25-45 days after germination with 12- 14 10 gm? urea was applled as top
dress gave higher flbre yield of 246 tha, 299 tha’, 2.13 tha® where the
control gave 2.54 tha’, 2.95 tha' 1.81 tha® in Manlkganl Rangpur and
Kishoreganj, respectlvely The hlghest fibre yield was found 2.99 tha™ in the
treatment A4D3; and cost reduction was 39700 Tk. /ha than the control. The cost
of production of the control was 106100 Tk. /ha and at A;Dswas 66400 Tk. /ha at
Rangpur. The BCR was high in the maximum treatment than the control. The
highest BCR were 1.91, 2.31, 1.74 in A4D3 and 1.24, 1.42, 1.03 in control at
Manikganl Rangpur and Kishoreganj. To determine the optimum sowing date
of advanced tossa jute breeding line OM1MGL1 (BLG) for seed production at late
season an experiment was conducted at Manikganj and Jessore during 2016-17.
The advance tossa jute breeding line yielded 995 kgha* at Manikganj and 1045
kgha™ at Jessore were the highest seed sown on 30 August. Another evluation
trail was conducted at Manikganj, Rangpur and Jessore during 2016-17 to
determine the optimum plant spacing of BJRI Deshi Pat-8 (BJC-2197) for seed
production at late season. All the yield and yleld contributing characters were
differed significantly except branch plant 1000 SW (g) and moisture
percentage due to different plant spacing. Slgnlflcantly the highest yields
1257.67 kgha was obtained at Manikganj, 1175.45 kgha' at Rangpur and
1175.00 kgha* was obtained at Jessore from the spacing 35cm x 12.5cm.

The genotype BJRI Tossa pat 6 was found inferior in respect of plant height,
base diameter, and dry-weight of leaf, stick, bark and root than BJRI Tossa pat
5. The highest bark weight 5.97 g/plant was recorded at 120 day after sowing.
BJRI Tossa pat 6 showed more crucial for fibre production in 30-45 days and
60-75 days after sowing for fibre production. The highest plant height (2.97 m)
was recorded from the variety BJRI Kenaf-3 harvested at 120 days after
sowing, highest base diameter was recorded in HC 2 harvested at 120 days. The
highest fibre yield (3.23 t/ha) was obtalned from HC 95 harvested at 120 days
and the highest stick yield (7.38 tha*) was obtained from BJRI Kenaf 3.

Fertilizer management experiment on advanced olfitorius breeding line O-041-
10-4 showed S|gn|f|cantly highest plant height g3 11m), base diameter (17.3mm),
fibre yield (2.9 tha®) and stlck yield (6.41 tha™) in favor of combined dose of
NPK and S 100-10-45-20 Kgha that would be a suitable dose for the cultivation
of advance olltor/us breeding line 0O-041-10-4. The highest fibre (3.04t/ha) and
stick yield (6.46 tha™) of advanced olitorius breedlng line O-043-7-9 found with
the combination dose of Nigo- P1o- K3o- Sis tha Nutrient management trial
for advanced olitorius breeding line 0-0412-9-4 showed maX|mum plant height
(3. 25m) base diameter (17.5mm), fibre yield (3.1 Kgha') and stick yield (6.85
tha') with the combined dose of NPK and S 100-10-30-20 Kg/ha. A fertilizer
trial on the advanced Mesta line SAMU’ 93 showed significantly highest fibre
yield (3.11 tha?) and stick y|eId (7.23 tha) in favor of combined dose of NPK
and S 100-10-60-20 Kgha* that would be a suitable dose for the cultivation of
advance Mesta line SAMU’93. Fertilizer management trial of the capsularis
breeding line BJC-5050 was conducted at Manikganj. MaX|mum plant height
(3. 15m) base diameter (17.88mm), fibre yield (2.84 tha') and stick yield (6. 83
tha') were obtained with the combined dose of NPK and S 100-15-30-20 Kgha™

which could be a suitable dose for the cultivation of capsularis breeding line
BJC-5050. A seed production program was conducted to update the existing
fertilizer recommendation for seed production for the most popular jute
variety 0-9897. Results showed additional 25% NP with RDF may be an
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effective dose for late jute seed production for the variety 0O-9897. A field
experiment on organic fertilizer management was undertaken to observe soil
fertility, growth and fibre yield and to assess the nutritional and medicinal
value of jute leaves. Study revealed that organic treatments gave higher
nutritional and mineral content than control and RDF.

C. PEST MANAGEMENT DIVISION

Germination of 34 seed samples collected from different locations was tested
and germination ranged from 80-98%. Total pathogens 24% was found in BJRI
Kenaf-3 seeds collected from Kishoreganj regional station followed by CVL-1
(19%) collected from Faridpur regional station of BJRI. Fungal pathogens viz.
Macrophomina phaseolina ranged fromO0-4 %, Colletotrichum corchori ranged
from 0-3 %. The Fungus Fusarium ranged from O- 22 %. The heighest percent of
fusarium 22% was recorded in Kenaf-3 collected from Kishoreganj regional
station of BJRI. For capsularis, acc. BJC 2197, CVL-1 and BJC-7370 had
moderately resistant character (MR), acc. 2149, 2403, 2197 and 2498 had
susceptible reaction (S) and accession 2149 had highly susceptible (HS) against
stem rot disease in artificially inoculated sick bed under field condition. For
olitorius, acc.- 2496, 2499, 3820 and variety 0-9897 had the moderately
resistant (MR) and acc. 2043, 2481, 2483, 2712, 2731, 2419, 2478, 2727, 2732
had susceptible (S) reaction against stem rot. For kenaf (HC-95), percentage of
leaf yellowing plant cultivated with seeds collected from healthy crop was
40.10% whereas it was 45% recorded in plants cultivated with seeds collected
from leaf yellowing plant. Plant height and base diameter were almost similar
for each of the healthy and leaf yellowing infected plant. The fiber yield of the
plants sown with seeds from healthy and leaf yellowing diseased plant was
3.14t/ha and 3.01t/ha, respectively. For fungicide evaluation, at JAES,
Manikganj, before spraying of the fungicides, the highest total disease
incidence (18.24%) and lowest total disease incidence (11.85%) were recorded.
After spraying of fungicides, the highest total disease incidence (6.60%) was
recorded under control treatment, whereas the lowest total disease incidence
(2.10%) was recorded with Chenadrone 50 WP spraying. At Kishoreganj
Regional Station, the highest total disease incidence (16.25%) and lowest total
disease incidence (6.93%) were recorded before spraying of fungicides and the
highest total disease incidence (5.78%) was recorded under after spraying
whereas the lowest total disease incidence (2.56%) was recorded where KB
Stin 50 WP was as spraying fungicide. Survey on disease incidences was
conducted in the experimental plots at CRS, Dhaka, JAES, Manikganj,
Kishoreganj regional station and Jashore, Dinajpur, Potuakhali sub-station of
BJRI. The total disease incidence ranged from 0.00- 21.21%. The highest
disease incidence (21.21%) was recorded in O-4 at JAES, Manikgonj. The
highest stem rot (4.33%) was recorded in O-9897 at JAES, Manikgonj followed
by 3.29% stem rot in JRO-524 at Kishoreganj. The highest anthracnose (7.66 %)
was recorded in CC-45 at JAES, Manikganj, The highest leaf yellowing (11.27%)
recorded in BJC Kenaf- 3 at Kishoreganj. The highest die back (15.50%) was
recoded in O-9897 at Kishoreganj. Die back ranged from 0.00-15.50% %.

In different locations of BJRI, two C. olitorius viz. 0412-4-9(G) and 0412-4-9(R)
and three C. capsularis viz. 5002, 5050 and 5105 promising lines were grown to
compare their pest susceptibility with 0O-9897 and CVL-1 check variety,
respectively. Completely free from Semilooper, yellow mite and apion
infestation olitorius line was not found. Yellow mite and apion infestation was
highest 54.62% and 31.89%, respectively in 0412-4-9(G). Semilooper infestation
was 100% in 0-9897 at Manikganj station. In case of capsularis, apion
infestation was 38.90% in 5050 at Faridpur and apion bore per plant 4.40 at
Rangpur. Lowest bore per plant 0.40 was observed in 5002 at Jashore. Lowest
semilooper infestation (60.76%) was observed in 5002 in Jashore. Among the
fifteen accessions of C. capsularis and fifteen accessions of C. olitorius tested,
none was found free from mite and apion infestation. Lowest apion infestation
(29.86%) was found in 2839 and lowest apion bore/plant 2.63 in 2797. On the
other hand, among the C. olitorius, the lowest mite infestation (22.67%) was
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found in the 1207, lowest apion infestation (37.50%) and bore/plant (1.5) in the
3774. Among the kenaf, none of the line was found free from mealy bug
infestation whereas only one accession 2595 was found free from spiral borer.
In case of mesta, all the lines except 2993 was free from spiral borer. On the
other hand, no accession of mesta was found free from mealy bug infestation.
The lowest mealybug infestation(10%) was recorded in accession 4384 that was
better than check variety HS-24. In yeild loss experiment, among the varieties,
the highest percent of mealybug infestation (47.58%) was observed in BJRI
Kenaf -3 (Bot kenaf) at Cumilla regional station causing 47.82% fibre yield loss.
On the other hand, the lowest infestation (7.16%) of mealybug was found in HS-
24 at patuakhali sub-station where 13.24% fibre yield loss was recorded. HC-95
showed 34.10% and 45.70% mealy bug infestation causing 28.98% and 43.84%
fibre yield loss at Patuakhali sub station and Cumilla regional station,
respectively. Life cycle of common cutworm was studied. First molting
occurred after 6 days of hatching. Then, 2nd, 3rd, and 4th instar larvae lasted
for 3 days each. These 2nd, 3rd, and 4th instar larvae were more active than
the other instar. A 4th instar larva ate in average 0.72gm leaf daily. Fifth
instar larvae molted after 4 days of 4th molting and became pupa. Pupation
occurred inside the soil and lasted for 7 days. After pupation, it became adult
moth that remained alive for 6 days. Male and female moths were mated after
two days of emergence then laid eggs. Female moths laid about 200-250 eggs.
Eggs hatched 7 days after laying. Total 36+1 days were required for single life
cycle. Effect of sowing date on spiral borer was studied in KenafHC-95. The
highest spiral borer infestation 46.68% was observed in the plot that was sown
on 30 March 2017 and lowest 2.72% spiral borer infestation on 15 May 2017.
Efficacy of five new acaricides, Aim Zox 10 EC, Flame 38WDG, Abatin 1.8EC,
Uniaba 1.8EC, Guardian 40WDG were tested and found effective for
controlling jute yellow mite giving more than 88.82% reduction of infestation
and at Central Station, Dhaka and 83.45% reduction of infestation at Tarabo,
Narayanganj at 7th day after spray. Efficacy of sixteen new insecticides, Plato
78.9 EC, Jumka 70 WDG, Keyazate 40WDG, KB Lam 2.5EC, Hasna 2.5EC, Gago
20EC, Arex 40WDG, Aceto 40WDG, Dura 20WDG, Dinote 20, Nuevo 20SG,
Lamtech 2.5EC, SB-Diano 10G, Fair Kill 10EC, Acclaim 5SG and Key 70WG
were tested and found effective for controlling jute hairy caterpillar giving
more than 83.33% reduction of infestation in central Station, Dhaka 2017 and
JAES, Manikganj at 5™ day after spray. During survey apion infestation was
observed ranged from 7.52-26.67% at different location during the month of
July-August. Heavy infestation of yellow mite (45.53%) was recorded at
Faridpur regional station during the month of May-June. Infestation of jute
hairy caterpillar (5.15-30.33%) was recorded at different location during the
month of June-July. Mealy bug infestation was the highest (82.23%) at Faridpur
regional station during the month of August. Semilooper infestation was 100%
at JAES, Manikganj, during the month of July-August. During the month of
August-September, highest infestation of spiral borer 46.67% was recorded at
Faridpur regional station.

D. FIBRE QUALITY IMPROVEMENT DIVISION

There were 7 experiments under 3 projects which conducted in different
regional and sub-stations and at central station of Bangladesh Jute Research
Institute. As a routine program experiment 1 was to isolate the microbes
(bacteria and fungi) from different natural sources. It was carried out in the
laboratory of fibre quality improvement division during the year 2018-2019. The
microbes were grown in PDA medium then multiplied in wheat bran and retting
were conducted in the laboratory condition for the selection of active jute
retting microbes. Ten different fungi were isolated and retting performance
activities were checked. The findings can be arranged in the order of
Aspergillus tererus, Macrophomina phaseoli > Penecillium sp., Aspergillus niger,
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Sclerotium sp., Aspergillus flavus, Aspergillus sozae. The organisms Mucor sp.,
Rhizopus sp. and Curvularia sp. isolated from bread, meat extract and rotten
banana were found non-retter. In the experiment of retting and fibre properties
of pre-released varieties of jute and allied fibre, the results showed that the
pipeline variety O-043-7-9 at Manikganj produced 4 ton/ha fibre and control
(JRO-524) produced 3.34 t/ha. In case of pipeline (0-412-9-4) variety showed slight
lesser yield (3.17 t/ha) than check variety (O-795).Check variety produced 3.50
ton/ha fiber yield but cuttings percentage found more or less same both in
pipeline and check variety. The color of fibre found brighter in pipeline variety
than check variety. In Rangpur it was 3.30 ton/ha in pipeline variety (O-0412-9-4)
and in control (O-795) it was 2.70 ton/ha. Cuttings were also higher in check
variety (2 and 0.9%) and 0.5 and 0.7% was found in pipeline varieties of
Manikgonj and Rangpur respectively. Study indicate that, pipeline or pre-
released genotypes of C. capsularis and C. olitorius were needed shorter period
(18-20 days) for retting with low cuttings compare to cultivar O-795(22 days). In
the experiment of collection of retting effluents from different jute growing
districts and study of their retting properties it was observed that retting
effluent from Faridpur station content 149x10° aerobic, 151x10° anaerobic
bacteria and 3x10° fungi. The second highest population was obtained in central
station, BJRI 139x10° aerobic and 116x10° anaerobic bacteria and 6x10° fungi. It
was observed from the experiment that shortest retting period 18 days was
found using the retting effluent collected from central station and Faridpur. The
moderate retting period 20 days were recorded while using the effluent
collected from Manikganj and Chandina. Highest time required for retting was
observed in control. Best color of fibre was obtained from Faridpur and Central
station which displayed bright cream colour in appearance.

In a trial of Up-gradation of Summary Mill Rejection (SMR) fibre, it was
observed that two fungi used for the up gradation of SMR jute. Penecillium sp.
retted the SMR at 14 days and Aspergillus sp. retted at 16 days respectively
and mixture of both fungi retted at 14 days. Research revealed that softening
purpose Penecillium sp. and combined Penecillium sp.+ Aspergillus sp. acting
effective than sole Aspergillus sp. BJRI has developed jute auto power ribboner
for ribboning of jute to ret in water scarce areas so that quality jute fibre
production can be possible. BJRI and Comilla co-operative Karkhana Ltd.
developed a new power operated jute ribboner through collaborative research
for ribboning the bark from the jute plants and ribboning performance was
studied at Rangpur and Chandina in the year of 2017. The advantage of this
newly improved power operated jute ribboner are easy to use, easy transport to
places, requires less human energy and less time and produces cutting free
quality jute fibre. From the experiment, it was found that weight of green jute
plant and ribboning period varies with places/location. In an average the green
weight of jute was 1646 kg/bigha. The maximu jute green weight (1716 kg) was
found at Rangpur and minimum (1576 kg) was at Chandina. The ribbonng
period/bigha was higher (4.50-5.00 hour) at Rangpur than Chandina (4.00-4.50
hour). From the trial it was find out the optimum age of jute plant for harvest
for ribboning with jute ribboner. Jute was harvested at the age of 80, 90, 100,
110 and 120 days after sowing (DAS). The maximum green weight of jute (BJRI
Tossa Pat-4, 5554 kgbigha™) was found at the age of 120 DAS and kenaf (BJRI
kenaf HC 95, 6202 kgbigha™) was found 100 DAS and the minimum weight in
both cases recorded 80 DAS. The ribboning performance was increased with
the increasing of the age of jute plants. The weight obtained maximum at 120
DAS. The maximum ribboning performance 404 kg kg ribbon hr' was found
for tossa jute and 606 kg ribbon hr for Kenaf at 120 DAS. However efficiency
of ribboning (kg kg ribbon hr') among the 100, 110 and 120 days were not gulf
of difference. Steps are undertaken to fine tuning the ribboner for more
efficient.
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E. JUTE FARMING SYSTEMS DIVISION

Farmers’ alternative (FA) pattern Boro rice - Jute - T Aman was tested agro-
economically against farmers’ (F) pattern Boro rice - Fallow - T. Aman in the
medium high land of Manikganj during 2017 cropping season. Pattern basis
total gross margin was found 38% higher under FA pattern than F pattern.
Another farmers’ alternative (FA) pattern Mungbean - Jute - T. Aman was tested
in comparison to farmers’ (F) pattern Fallow - Fallow - T. Aman in the medium
high land at Patuakhali to compare the agro-economic performance. We could
have successfully grown and harvested jute and T. Aman in the pattern.
Mungbean crop was damaged due to unavoidable weather condition. A study
was undertaken in different jute growing areas namely Faridpur, Rangpur,
Gopalganj and Kishoreganj during 2017 to estimate the update scenario of cost
and return of tossa jute cultivation. The average cash cost per hectare was
about 71% of the total cost, amounting to Tk. 65,490 in case of Tossa jute
cultivation at farm level. The highest total cost (Tk. 1,00,915) per hectare was
found in Kishoreganj compared to other three locations due to higher number
of labour use. The highest gross return (Tk. 1,21,526 hal) was observed in
Faridpur and the highest gross margin was recorded Tk. 23,487 ha' in the
same location on the basis of full cost. The Benefit Cost Ratio (BCR) was found
almost similar in Faridpur (1.79) and Gopalganj (1.78). Another study was
executed in two different kenaf growing areas namely Shariatpur and
Kishoreganj during the year 2017 to estimate update cost and return of kenaf
production. The average cash cost per hectare was about 73% of the total cost,
amounting to Tk. 65,910 in case of Kenaf cultivation at farm level. The highest
gross return (Tk. 1,28,203 ha') was observed in Shariatpur and the highest
gross margin was recorded Tk. 51,148 ha™ in the same location on the basis of
full cost. BCR was found the highest in Shariatpur on both the basis of TVC
(1.66) and TCC (2.23). Jute seed production with the existing vegetable crop
through seedling transplanting was targeted to conduct in two different
locations (Monirampur and Faridpur). But due to the unavoidable climatic
hazards one location was dropped. The yield of jute seed, tomato, chilli and
brinjal as sole crop was obtained 980, 43480, 6591 and 28665 kgha™,
respectively. Jute seed in combination with tomato, ch|II| and brinjal were
obtained 227 + 42154, 204 + 6587 and 219 + 28254 kgha™, respectively. The
highest jute seed vyield (227 kgha) was found in combination with tomato.
Another study was executed regarding jute seed crop production at Faridpur
i.e.,, Farmers’ Alternative (FA) pattern Onion - Jute - Jute seed+Lalshak was
targeted to test in comparison to Farmers’ (F) pattern Maize - Jute - T Aman in
the medium high to high land to compare the agro-economic performance. But
we could not complete the pattern due to the unavoidable climatic hazards and
farmers’ non-cooperation. Under technology dissemination programme 750
farmers were trained up on modern technology of jute production and jute
based cropping pattern in nine different locations at Faridpur (Faridpur Sadar,
Boalmari, Bhanga, Nagarkanda), Nandail, Kishoreganj; Jamalpur (Sadar,
Islampur), Sherpur Sadar, Netrakona Sadar. A field day was conducted at
Talma, Faridpur on “Field performance of Robi-1 against 0-9897 &
JRO-524".The main objectives of the programme was to motivate the farmers
and adopt modern technologies and improved variety in their own situation as
well as formulating further research programme. BJRI technology transfer
through jute village and jute block was conducted at West Gangabordi,
Faridpur; Charmukimpur, Manikganj; Karimganj, Kishoreganj and Sundorgan|,
Gaibanda to motivate the farmers for the adoption of the new technologies and
evaluate feedback for further research development.
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FARM MANAGEMENT UNIT

Five experiments were conducted at different location under the regional and
sub-station of BJRI during the year 2017-18. The experiment was conducted at
JRRS, Rangpur and JAES, Manikganj during April’2017 to August’ 2017. Four
varieties of tossa jute (0-9897, O-72, O-795 and JRO-524) were tested with four age
(75, 90, 105 and 120 days) of harvest to determine the appropriate harvest age of
different varieties of tossa jute for maX|m|zmg the fibre yield. In Manikganj the
highest average fibre yield was 2.60 tha™ recorded in JRO-524. Among the age of
harvest irrespective of varieties the highest fibre y|eId (2.90 tha) was obtained
when the crop was harvested at 120 days after sowmg In Rangpur the highest
average fibre yield of four harvest ages was 3.00tha™’ recorded in JRO-524 and
among the age of harvest irrespective of varieties the highest fibre yleld (3.78 tha’
!y was obtained when the crop was harvested at 120 days after sowing. Another
experiment was carried out at JRRS, Rangpur, from March’2017 to July’ 2017
under Crop Management Department of Agronomy division to evaluate the kenaf
varieties of BJRI in comparison to local variety in respect of fibre yield and yield
contributing characters. BJRI varieties (viz. HC-2, HC-95, BJRI kenaf-3 and BJRI
kenaf-4) was tested materials and local variety Dumka-2 as control. Significant
yield difference was observed among the varieties. Results showed that the
average highest fibre and stick yield were recorded as 3.81tha” and 8.41 tha*

BJRI Kenaf 2 and HC-95. To find out the advantage of intercropping Ieafy
vegetables with kenaf by suppressing weed infestation, an experiment was
conducted at JAES, Manikganj of BJRI during April’2017 to August’ 2017. Eight
treatments were taken, six of which include intercropping with leafy vegetables
e.g., red amaranth, Indian spinach and Jute shak that were weeded alternatively
by hand and hoe and two of which include sole kenaf with traditional weeding
practice and without Weedlng (control) respectlvely The result showed that the
highest fibre yield (2. 97 tha™) was found in sole kenaf with one hand weeding and
the lowest (2.37 tha') was recorded in sole kenaf with no weeding. Kenaf
equivalent yield (KEY) was found higher in all the intercropping systems than that
of sole kenaf. The highest KEY (4.54 t/ha) was found in Kenaf + Red amaranth with
one hand weeding (Ts) and the lowest (3.02 t/ha) was in Sole kenaf with no weeding
(T-). The land equivalent ratio (LER) was found higher in all intercropping systems
than that of sole kenaf which indicates that land was more efficiently utlllzed
under intercropping management. The highest gross return (TK.1,36,200 ha) was
obtained from Kenaf + Red amaranth with one hand weeding(Ts). The highest
gross margin (Tk. 59,390 ha') and BCR (1.78) was obtained from Kenaf + Jute shak
with 1 hoeing (T4). Considering the production cost, monetary return and
productivity, kenaf intercropped with Jute shak and one hoeing was found better
than other intercrop combinations. To study the feasibility and agronomic
performance of jute containing four crop pattern an experiment conducted in
JAES in Manikgonj. Mustard based jute containing four crop pattern (Set-A) and
potato based jute containing four crop patterns (Set-B) were tested in this study.
Results showed in mustard based cropping patterns, the highest mustard
equivalent yield 6.49 t/ha was obtained from Mustard-Pat shak-Jute-T. aman (CPZ)
followed by 6.33 tha™ in Mustard-BoroJute-T. aman rlce (CP1), 596 t/ha in
Mustard-Mungbean-Jute-T. aman rice (CP3) and 5.75 tha™ in Mustard-Boro-Jute-T.
aman rice (CP,). The highest BCR was recorded from Mustard-Pat shak-Jute-
T.aman (CP,) which is 2.11 followed by CP4 (2.07), CP3(1.62) and CP1 (1.57). In case
of potato based cropping patterns, the highest potato equivalent yield (41 25 tha?)
was found in Potato-Pat shak —Jute- T aman (CPy) followed by 40.74t/ha in Potato-
Boro-ute-T. aman (CP3), 40.03 tha® in Potato-Mungbean-Jute-T. aman (CP3) and
34.33 tha’ in Potato-Fallow-Jute-T. aman (CP,). The highest BCR (1.78) was
recorded from Potato-Pat shak-Jute-T. aman (CP,) followed CP4 (1.59), CP3 (1.53)
and CP; (1.46). It was revealed that jute containing four crops pattern could be
successfully grown in a sequence in six cropping patterns. Based on overall yield
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performance and economic benefit, it could be concluded that Mustard/potato-Pat
shak-Jute-T.aman rice performed better than other cropping patterns. A field
experiment was conducted at JAES, Manikganj during April to August, 2017 to
find out the efficiency of basal, top dress and foliar application of urea for growth
and yield of jute. The experiment consists of seven fertilizer application e.g. T1=
50% basal + 50% top dress; T,= 50% basal + 25% top dress + 25% top; Ts= No basal
+ 50% top dress + 50% top dress; T4= 50% basal + 25% foliar + 25% top dress; Ts=
50% basal + 25% foliar + 25% foliar; T¢= No urea fertilizer and T,= No basal + 25%
foliar + 25% foliar + 25% foliar +25% foliar application. Both the growth and yield
was significantly affected by different doses and types of fertilizer application.

Result showed that hlghest fibre yield (3 12 tha) was recorded in T, followed by
T3(2.97 tha), T4 (2.76 tha™), Ts (2.57 tha™) and T, (2.56 tha™) respectively.
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RESEARCH ACHIEVEMENTS

Results ready to be adopted in the farmer’s field or awaiting permission from
appropriate authority like NSB, plant protection committee etc.

The advance tossa jute breeding line OM1IMG1 (BLG) yielded seed 995 kgha™ at
Manikganj and 1045 kgha* at Jessore were the highest seed sown on 30 August.

BJRI Deshi Pat-8 (BJC-2197) significantly the highest seed yieldeds 1257.67 kgha* was
obtained at Manikganj, 1175.45 kgha™* at Rangpur and 1175.00 kgha™ was obtained at
Jessore from the spacing 35cm x 12.5cm.

It may be suggested to use the fertilizer dose of NPK and S 100-10-60-20 Kg/ha for the
cultivation of advanced Mesta line SAMU’93 to obtain higher yield and maximum
benefit.

For fungicide evaluation, at JAES, Manikganj, after spraying of fungicides, the highest
total disease incidence (6.60%) was recorded under control treatment whereas the
lowest total disease incidence (2.10%) was recorded with Chenadrone 50 WP spraying.
At Kishoreganj Regional Station, after spraying with KB Stin 50 WP, had the highest
total disease incidence (5.78%) and the lowest total disease incidence was (2.56%).
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Five new acaricides evaluated for controlling jute yellow mite in the field and found
effective giving more than 88.82% reduction of infestation. Sixteen new insecticides
were tested against jute hairy caterpillar in the field and were found effective for
controlling jute hairy caterpillar giving more than 83.33% reduction of infestation.

Promising or outstanding results of practical importance which are being tested at
several locations for validity.

Advanced line C-12221 performed better (12.70 g/plant) in respect of dry fiber yield
under salt stress over six coastal regions. This year, seeds of the advanced line will be
sent to SCA for DUS test. Three potential breeding lines namely, BJC-5002, BJC-5050
and BJC-5105 were tested for higher yield and adaptability under different agro-
ecological zones in 2017. Pooled mean over statlons exhibited that the breedlng line
BJC-5002 out yielded (2.83 t ha) and (3.59 t ha) compared to control (2.46 t ha™) and
(3.17 t ha) when harvested 100 and 120 DAS, respectively. An advanced line O-043-7-9
(full green plant with deep green narrow lanceolate leaf with wavy leaf margin)
derived from the cross between Indian variety JRO-524 and early maturing genotype
A-1749 was evaluated both at stations and farmer’s field. The line performed better
than both the control varieties 0-9897 and JRO-524 at all regional stations. Five
promising lines of mesta namely L-30 (SM-1), L-5836 (SM-2), L-5837 (SM-3), L-5880 (SM-
4) and S-5703 (SM-5) were evaluated at different locations for yield and other
desirable traits. All the tested lines gave higher yield than the control variety HS-24. In
terms of yield and yield contributing characters, S-5703 (SM-5) can be treated as the
best line. Moreover, one vegetable mesta line viz. L- 911 (ME-4) was isolated with
hlgher amount of delicious smooth leaves (38.71 g plant™) and fleshy calyces (4.57 g
fruit™®) for juice, jam and jelly purposes.

There were resulted potential microbes for retting the jute and allied fibre crop under the
experiment ‘Collection, isolation and properties analysis of microbes from various natural
sources’. The efficiency of evolved microbes can be arranged on its retting performance
in the order of Aspergillus tererus, Macrophomina phaseoli >Aspergillus niger,
Sclerotium sp., Aspergillus flavus, Aspergillus sozae> Penecillium sp.. Aspergillus tererus
and Macrophomina phaseoli proved as very good retter. The organisms Mucor sp.,
Rhizopus sp. and Curvularia sp. isolated from bread, meat extract and rotten banana
were found non-retter.

Alternative pattern Boro rice - Jute - T.Aman was tested agro-economically against
farmers’ pattern Boro rice — Fallow - T.Aman in the medium high land of Manikganj in
2 consecutive cropping seasons. Pattern basis total gross margin was found 38%
higher under FA pattern compare to F pattern.

Jute containing four crops cropping pattern could be successfully grown in a sequence
in three cropping patterns eg., Mustard/Potato-Mungbean -Jute —T. aman rice (6.17tha’
1, Mustard/Potato-Boro-Jute —T. aman rice (5.49 t/ha) and Mustard/Potato-Pat shak —
Jute-T. amanrice (6.10 t/ha) . Based on overall yield performance and economic benefit,
Mustard/Potato- Pat shak -Jute —T. aman rice performed better than others.
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ACTIVITY AND ACHIVEMENT OF AGRICULTURAL RESEARCH ON JUTE

| Research Division

Area of Research

A. Agricultural Research Jute

1. Breeding Division Variety development, maintenance varietal purity, nucleus seed
production.

2. Genetic Resources and seed | Collection, characterization and documentation of germplase,

Division gene bank management, breeder’s seed production and

distribution and biotechnological research

3. Agronomy Division Crop, Soil, Physiology and environment management.

4. Past Management Division Insect-pest management of jute, kenaf and mesta.

5. Fibre quality improvement | Improvement of fiber quality, location specific retting of jute,

Division kenaf and mesta.
6. Jute Farming Systems | Jute Farming Systems, jute based cropping patterns, on-farm
Research Division adaptive research and technology transfer of agriculture Wing.
7. Farm Management Unit Region specific agricultural research, suitability test of evolved

technologies and transfer of agricultural technologies.

Variety Development

So far, BJRI along with earlier scientists engaged in jute agricultural research since
1904 has development and released 49 high yielding varieties of jute and allied fibre
crops. Out of these, 22 varieties, 9 of Corchorus capsularis (White), 6 of Corchorus
Olitorius (Tossa), 4 of Hibiscus cannabinus (Kenaf) & of Hibiscus sabdariffa (Mesta) are
now recommended for commercial cultivation.

White Jute (Corchorus capsularisL.)

Sl. Name of variety Year of release
No.
01. CVL-1 1977
02. CVE-3 1977
03. CC-45 1979
04. BJRI Deshi pat-5 (BJC-7370) 1995
05. BJRI Deshi pat-6 (BJC-83) 1995
06. BJRI Deshi pat-7 (BJC-2142) 2008
07. BJRI Deshi pat-8 (BJC-2197) 2013
08. BJRI Deshi patshak-1(BJC-390) 2014
09. BJRI Deshi pat-8 (BJC-5003) 2017
Tossa Jute (Corchorus OlitoriusL.)
SI. Name of variety Year of release
No.
01. 0-9897 1987
02. OM-1 1995
03. BJRI Tossa pat-4 (O-72) 2002
04. BJRI Tossa pat-5 (Lal 2008
tossa)
05. BJRI Tossa pat-6 (0-3820) 2013
06. BJRI Tossa pat-7 (MG-1) 2017
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Kenaf (Hibiscus cannabinusL.)

01. | HC-2 1977
02. | HC-95 1995
03. | BJRI Kenaf-3 (Bot Kenaf) 2010
04. | BJRI Kenaf-4 (KE-3) 2016

Mesta (Hibiscus sabdariffal..)

01. [ HS-24 1977
02. | BIRI Mesta-2 (VM-1) 2010
03. | BJRI Mesta-3 (SAMU-93) 2017

List of jute Agricultural Technologies of BJRI

Research areas No. of
technologies

Crop Management, Soil Science and 58

Crop Physiology

Insect and Disease Management 31

Retting and Post Harvest 22

Technology

Farming System Research 26

Seed Production and Research 13
Total 150
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TECHNOLOGICAL/INDUSTRIAL RESEARCH
The Technology Wing of BJRI is endeavoring for new and diversified uses of jute alone

or in admixture/blending with other natural and synthetic fibres. The objectives of
technological research are:

i. Toundertake scientific and technological research on jute fibre and products.
ii. Toimprove conventional jute products.
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iii. To evolve new and diversified end uses of jute for increasing export potentiality.

iv. To provide technological support to jute textile industries in up-dating their
manufacturing process and to adopt technologies for new jute products.

v. To provide information to the breeders for breeding quality jute fibre to feed
backs the jute industries by growing jute with desired textile properties.

vi. To cater the global consciousness of green environment with jute.

Technological Area of Research on jute

Area Research
1. Textile Physics Development and quality assessment of jute and allied fibre, testing of
Division different parameters of fibre, yarn, and fabric.

2. Chemistry Division Chemical modification and development of non- traditional products for
diversified uses, dyeing, printing and finishing.
3. Mechanical Development and modification of industrial machinery and equipment for
Processing Division  jute and jute products, spinning, weaving, blending and production of
diversified jute products.
4. Pilot Plant and Chemical processing (using dyeing, printing and finishing method) Pilot
Processing Division  scale production of jute and allied fibre products for adoption in industrial
level, transfer of industrial technologies.

Executive Summary 2018-19

The research activities of Technology Wing were being designed with an effort to
increase the use of diversified jute products, to fabricate different jute goods by using
minimum input with maximum quality and to determine the optimum processing
parameters for reduction of production cost of jute products. The scientists of
Technology Wing are sincerely engaged in research work to achieve the targets
through different programme areas.

However, some potential findings of four divisions (namely Textile Physics Division,
Chemistry Division, Mechanical Processing Division and Pilot Plant and Processing
Division) and Microbiology and Biochemistry Departments are presented below:

Textile Physics Division

Different experimental samples were exposed in Xeno-test machine for 5, 15, 30 and
60 hours along with eight dyed wool standard. The light fastness was assessed by
standard procedure. It was observed that the colour change increases with the
increase of exposure time. The light fastness of Jute-cotton blended fabric (green) is
comparatively better than those of other dyed and printed fabrics.

Two types of jute-cotton blended yarn were evaluated. From the investigation it was
observed that producing of coarser yarn count comprising of jute —cotton blended
yarn was suitable than that of finer yarn count.

Comparative study was done between three types of manufactured composites. From
the study it was found that three layers reinforced composite were better than that of
composite fabricated with two layers.

Comparative study was also done between the mechanical properties of woven and
nonwoven fabric reinforced composites. It is observed that tensile strength, flexural
strength and tensile modulus values of composites fabricated with woven fabrics are
higher than that of composites fabricated with nonwoven fabrics.

Two tossa varieties namely 0-9897 and O-72 and two white varieties namely CVL-1
and BJC-2197 were examined. In case of tossa samples, both were found almost same
in respect of their attained physico-mechanical properties. But 0-9897 was found
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slightly better than O-72. Two white samples, CVL-1 and BJC-2197 have shown almost
same characteristics for three parameters (such as bundle strength, fineness, lustre)
except whiteness.

Electrical resistance of jute fabrics has been measured through the digital impedance
meter. Effect of input voltage, guage length and type of fabric has been studied and
analyzed. Experimental results indicated that electrical resistance of woven and
nonwoven jute fabric decreases with the increase of input voltage and increases with
the increase in gauge length. It is also observed that the electrical resistance varies
with the type of jute fabrics used.

Low temperature plasma treatment on raw jute was studied in order to see the
changes of various electrical properties of plasma treated jute with raw jute fibre. It is
revealed that the values of dielectric constant are almost constant in the low
frequency region and above this frequency it falls gradually with the increase of
frequency.

Chemistry Division

Biodegradable cellulose acetate is being prepared by esterification according to
systematic way with different jute samples. The expected output of this project is to
produce biodegradable water repellent plastic sheet from jute sample for diversified
textile uses. It is required to combine cellulose acetate with a plasticizer to form a beat
softened natural biodegradable plastic materials. In this context polyethylene glycol-
6000 (PEG-6000) has been taken as a plasticizer for the production of suitable plastic
sheets by using cellulose acetate from jute samples in the last year. In view to
avoid/minimize the chemical involvement/consumption, an attempt has taken this year
to prepare nanocellulose instead of cellulose acetate. Basically mechanical operation
is remarkable implementation for the production of valuable biodegradable
nanocellulose. It is very incredible for its super flexible properties as a screen in
diversified sophisticated uses. The research work is going on.

For diversified textile uses, jute fibre is blended with banana fibre which is collected
from the different rural area of our country for chemical analysis. The percentage of
alpha cellulose of banana fibre may be considered as good quality fibre having 59.75%
of cellulose content which is comparable with jute fibre. In this contest, chemical
analysis of banana fibre have been completed which will be additional advantage for
the diversified uses of jute fibre.

Due to increasing environmental awareness, significant improvement in the
development of natural fibre composites has been highlighted. To develop light weight
and sophisticated jute composite material which is used as acoustic panel in ceiling,
walls, insulation system and various other purposes are trying to achieve the expected
results.

Jute based polymer composites were prepared by jute fiber (hessian cloth) reinforced
unsaturated polyester (USP) resin along with additives and initiator by the simple
hand lay-up technique at room temperature (25°C). Jute fiber content in the
composites is optimized with the extent of mechanical properties, and composites with
40% jute show higher mechanical properties compared to untreated jute based
composites. Jute (jute based composite) is an ideal material for roofing and wall
cladding. The main application of these sheets in Bangladesh is the covering of
industrial buildings, residential houses, bungalows, commercial buildings and godown
sheds. These sheets could be used for hut making in coastal area because of their
saline resistant property. Jute may last long at least 100 years with normal conditions
provided fixing accessories match with the quality of the sheets.

Jute fabrics are used for proper/suitable application for diversified textile uses. It is
very much required to treat with some water proofing agent for effective
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performance of fire retardant properties. So, the fabric was treated was waterproof
then flameproof. Jute Hessian was treated with two types of waterproof chemicals
such as Ramasit KGT, new chemical. Flameproof solution of effective fire retardant
chemicals such as Ammonium Di Hydrogen Phosphate with some suitable additives
were prepared in the padding bath and padded sample were cured in at 130°C
temperature for two minutes. It was found that the treatment could provide the
desirable flame resistant property.

Literatures on pulping processes for non-wood fibrous materials were reviewed. An
experiment on pulping of jute fiber was done by using alkaline sulphite cooking
procedure at different alkaline sulphite charge. It was found that the increases of
chemical concentration to the mixture, getting comparatively better quality of pulp.

Jute fabrics were bleached, softened, mordanted and dyed with Bixa orellana dye
powder. Natural dyes and jute fibre both are ecofriendly. Bixa orellana contains
carotenoid pigments. In the present work, an attempt has been made to dye jute fabric
with the natural dye extracted from seeds of Bixa orellana due to its characteristics of
natural product, non-toxic, high colouring strength and wide range of colours. The
seeds were collected from BJRI campus. Aqueous extracts of Bixa orellana seeds yield
orange shade with moderate wash fastness value (3) on bleached jute fabrics (control
sample). From the observations, it can be concluded that the wash fastness properties
of the mordanted samples were improved compared with the control sample. Of the
three dyeing methods studied, post-mordanting with alum quantity of 2% gave orange
shade fabrics, as well as good wash fastness value (4-5).

The jute-cotton union fabric was firstly dyed with 3 % hot brand reactive dye. This
dyed sample was then washed with pumice stone, NaOH and Bixa orellana extracts or
in combination of one or more of the stated agents. Finally all samples were again
washed with soap and sodium carbonate. As a result, special color shades were
observed on the washed union fabric. So fabric topping with different color can give
superior wash look properties.

Microbiology and Biochemistry Department

Gram positive and Gram negative test of thirty four (34) bacterial strains have been
studied. Twenty (20) strains have been identified up to genus by biochemical tests.
Among them eight (08) bacterial strains have been identified as Bacillus spp., three
(03) identified as Pseudomonas spp., three (03) as Staphylococcus spp., two (02) as
Corynebacterium spp., two (02) as Enterobacter spp., one (01) as Micrococcus sp. and
one (01) identified as Klebsiella sp. Optimum pH, temperature, substrate concentration
and incubation period for cellulase, xylanase and pectinase activity have been
determined. Optimum pH for cellulase was 6.0, for xylanase was 7.5 and pectinase was
7.5 also. Optimum temperature for cellulase was 45-50° C, for xylanase was 55°C and
for pectinase was 45°C. Optimum substrate concentration for Cellulase was found 7%,
for xylanase 7% and for pectinase 5%. Optimum incubation period for enzyme
substrate reaction mixture was found 30 minute for cellulase, 15 minutes for xylanase
and 20 to 25 minutes for pectinase.

Some promising fungi Aspergillus terreus, Phanerochaete chrysosporium,
Thermoascus aurantiacus and Trichoderma reesei have been cultured and preserved
for one year in glycerol.

Physical properties such as TPI, fineness, brightness and tensile strength of machine
extracted fibre have been measured and compared these properties with retting fibre.
TPI of machine extracted fibre 30, fineness of the machine extracted fibre was 35um,
and brightness of the machine extracted fibres was around 33%. Strength of the
machine extracted fibre has been found 31gm/tex. In comparison machine extracted
0-9897 fibre (31.94gm/tex) and retting O-9897fibre (32.41) have showed almost similar
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32gm/tex. In case of brightness machine extracted more brightness (33.34%) than
retting O-9897 fibre (27.96). In case of fineness retting 0-9897 fibre showed more
fineness (21.1um) than machine extracted fibre (34.58).

Vitamin C and vitamin A content of different deshiand tossa variety of BJRI have been
estimated. Vitamin C was found 2.0 to 5.7 mg/10gm in capsularis varieties and 3.5 to
>6% in olitorius varieties. Vitamin A content in O-9897 has been found 7.4mg/100gm
and 21.8 to 6.4mg/100gm in different capsularis varieties.

Simple technology for tea production from jute leaf has been developed. Preservation
technique of jute leaf tea has been developed also. Microbial test reveals that proper
preservation technique may contribute to increase shelf life of jute leaf tea more than
three years.

Mechanical Processing Division

A sample of composite having 6 layers of jute fabric at 0° directions (machine
direction) and using 20% of jute (by weight) was fabricated under this Division.

Two different types of composites were fabricated with pure and diluted polyester
resin. The resultant composites showed changes in jute fiber content (%) and density.
Their mechanical properties and water uptake @ 24 hours will be measured. If any
significant change in mechanical properties is observed, then it will be optimized with
the resin viscosity on the basis of mechanical properties of the resultant composites.

Winding is the first preparatory stage for weaving and last stage of spinning. So,
winding is very important process in Jute Spinning. It is observed that paper spool is
cost effective. Moreover it has much advantageous over wooden spool.

Verdure oil is whitish color jute processing oil. This product readily diluted with water
at room temperature. Before emulsion preparation it is necessary to shake properly on
container. Verdure oil produces emulsion as normal JBO emulsion process. It is smell
and hydrocarbon free oil. Therefore, by using this oil, yarn quality will be improved
and also cost effective.

A few number of trial batch were conducted and yarn were produced from different
piling time for different grade jute fibre. For each single trial about 50 to 55 Ibs of
BTC, BTD, BWC and BWD jute fibre was taken out from pucca bales. Accurate morahs
were prepared and these morahs were passed through the softener machine with
simultaneous application of emulsion of requisite percent and were kept in piles for
different conditioning time (O hour, 24 hours and 48 hours). Through this process, the
fibres were mechanically as well as chemically/ bio-chemically softened for making
the fibres of more pliable and suitable for easy processing in the machine and
transforming into yarn. Test result of bundle strength showed better in no piling
condition and this strength slowly decreased with the increase of piling time. For
breaker and finisher carding machine, wastage% slowly increased with the increase
of piling time. The most important parameter, quality ratio increased for no piling and
slowly decreased with the increase of conditioning time. Over all processing, quality
parameter of jute fibre for no piling is better but this process is slightly harmful for all
the processing machinery. For this reason, conditioning time 24 hours is more suitable
for these grades of jute fibre processing.

Previous year, about 200 meters of sample 1 fabric was produced. About 75 meters of
sample 2 (6 color stripe) fabrics was woven and also 270 meter fabric was produced
for the third sample. Almost all of these fabrics were delivered to Pilot Plant and
Processing Division for making different end products. For making blanket, 200 yards
of warp beam was prepared and it is running on the machine. Moreover, students of
different Institutions/Universities have visited the Experimental Spinning / weaving
mill to acquire the practical knowledge in Jute Mechanical Processing.

Ob



Pilot Plant and Processing Division

Pretreatment is a heart of processing of Textile Industry. In Pretreatment, all
impurities are removed and fabric is brought to a stage where it is more absorbent
and white and can be easily processed further. The process which are followed to
make the textile materials suitable for dyeing and printing are desizing, scouring,
bleaching, mercerizing etc. The process optimization can play an important role in the
pre-treatment to cut down the cost of the undyed/dyed materials as well as save the
environment from the pollution by reducing excessive drainage.

Soda concentration is the most important factor for the dyeing of jute fabric to
minimize the cost. In reactive dyeing application, the amount of water is very
important in several categories. The auxiliaries are determined based on the amount
of used water. If soda concentration increases exhaustion % and fixation % would be
high. So, it is observed that depth of shade can be increased without increase shade %
of dye.

About 150 (one hundred and fifty) meters knitted fabrics of different stitch densities
and 30(thirty) shopping bags and twenty five (25) ladies fancy bags designed with
different types of handles and inner were produced.

About nine different types of value-added diversified jute products such as prayer-
mat, high profile executive bag, normal folder/ file, qualitative folder/ file, ladies bag,
lap-top bag, ladies tab bags, purse and light weight shopping bag were produced in
this year. Their selling prices were also determined by the competent authority.

Chemically modified jute fibre (10g/l Citric acid) showed the best brightness value
than that of the chemically modified jute fabric. In this experiment, bleached jute
fibre/fabric was showed the best brightness and whiteness values. And also found that
chemically modified jute fibre showed the double whiteness value. When bleached jute
fibre/fabric was treated with 0.5% OBA showed the same whiteness value.

Technical services are also rendered to different Jute Mills, Jute Goods Exporters,
Users Handicraft manufactures and producers in the fields of wet processing using
existing commercial scale machinery in Pilot Plant and Processing Division in order to
improve the conventional and non-conventional jute products.
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( 8-9):

JUTE AND TEXTILE PRODUCT DEVELOPMENT AND RESEARCH
The newly formed directorate on Jute and Textile Product Development and Research was
established in BJRI with the following objectives:

i. To carry out research in increasing the use of jute in cotton processing system in
order to reduce cotton import.
ii. To produce and carry out research on blended quality yarns and fabrics.
lii. To conduct research on diversified use of value added blended/union products.
iv. To strengthen research through up gradation of existing conventional textile related
machines and equipment.
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Jute and Textile Product Development Center : Area of Research on jute

Area Research

1. Product Development of diversified jute product through cotton
Development processing system by blending/union of jute with natural
Division fibres like cotton, flax etc. and with synthetic fibres.
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List of varieties of jute and allied crops of Bangladesh

Sl Varieties Released Pedigree
No year
White jute (C. capsularisL.)
1. Oocarpus 1910 PLS
2. Kakya Bombai 1910 PLS
3. R85 1916 PLS
4. D-154 1919 PLS
5. D-386 1931 PLS
6. Funduk 1939 PLS
7. C-212 1939 PLS
8. C-13 1941 PLS
9. C-412 1942 PLS
10. C-1 1952 PLS
11. C-2 1952 PLS
12. C-3 1952 PLS
13. C-4(C-320) 1955 PLS
14. C-5(C-321) 1955 PLS
15. D-154-2 1961 PLS
16. C-6(C-322) 1967 PLS
17. CVL-1 1977 PLS
18. CVE-3 1977 PLS
19. CC-45 1979 PLS
20. BJRI Deshi Pat-5 (BJC-7370) 1995 D-154 x CC-45
21. BJRI Deshi Pat-6 (BJC-83) 1995 CVL-1 x Fuleshwari
22. BJRI Deshi Pat-7 (BJC-2142) 2008 CC-45x BJC-718
23. BJRI Deshi Pat-8 (BJC-2197) 2013 CC-45 x FDR
24. BJRI Deshi Pat Shak-1 (BJC-390) 2014 Cap dwarf red x BINA Pat Shak-1
25. BJRI Deshi Pat-9 (BJC-5003) 2017 CVL-1x Acc.1831
Tossa jute (C. olotoriusL.)
26. Chinsuragreen (D-38) 1915 PLS
27. R-26 1929 PLS
28. R-27 1929 PLS
29. 0-620 1939 PLS
30. 0-632 1939 PLS
31. 0O-753 1939 PLS
32. 01 1955 PLS
33. 02 1955 PLS
34. 0O-3 1955 PLS
35. 04 1967 PLS
36. O-5 1964 PLS
37. 0-9897 1987 0O-5xBZ-5
38. OM-1 1995 PLS
39. BJRI Tossa Pat-4 (O-72) 2002 0-9897 x 0-2021 x 0-9897
40. BJRI Tossa Pat-5 (O-795) 2008 0O-4 x Uganda Red
41. BJRI Tossa Pat-6 (O-3820) 2013 PLS
42. BJRI Tossa Pat-7 (MG-10) 2017 PLS
43. BJRI Tossa Pat-8 (Robi-1) 2019 PLS
Kenaf (Hibiscus canabinus)
44, HC-2 1977 PLS
45. HC-95 1995 PLS
46. HC-3 (Bot kenaf) 2010 PLS
47. BJRI Kenaf-4 (KE-3) 2017 PLS
Mesta (H. subdariffa)
48. HS-24 1977 PLS
49. BJRI Mesrta-2 (VM-1) 2010 PLS
50. BJRI Mesta-3 (SAMU’93) 2017 PLS
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