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CONSULTANCY REPORT ON THE PULSES IMPROVEMENT
PROGRAMME OF BARI
JAGDISH KUMAR

IT  SUMMARY

I. The terms of reference for this consultancy included:
planning and execution of pulses experiments at Ishurdi and
other stations, providing training in the selection, hybridiza-
tion and‘condﬁct of trials; multiplication of seed, compilation
and analyses of data for 1983-84 and 1984-85 pulses experiments,
writing annual reports and planning future work.

II. The main achievements of the pulses improvement before
this consultancy programme were: the collection both locally
and internationally, of about 4000 germplasm accessions of
six pulse crops (khesari, lentil, chickpea, mashkalai, mungbean
and pigeonpea) and the evaluation of some of these, release
of cne variéty of mung pean {Mubarik) and identification of one
of maskhalai (Baromashi), establishment of pulses quality and
breeding laboratories and some facilities for research at
Joydebpur, identification of eight low neurotoxin strains of
khesari and determination of training needs (nine scientists

were sent for M.Sc. and Ph.D studies on pulses). -

III. Frequent changes in scientific staff, and absence and non-
utilization of storage facilities resulted in the loss 6f
important breeding and germplasm materials, so much so, that
less- than 2000 strains were available in 1984-85. There was
no breeding effort in aﬁx‘pulse crop. Facilities for pulses
research at the regionai stations were non-existant.



The highlights of the ‘984-85 work are;
{ .

At the end of 1984485 season proposals wera submitted
for the release of fou;' new varieties of pulses [BARI niung
1-3 and BARI Sola-1 {chickpea)) to the National Seed Board
of Bangladesh. The mung strains were introduced by Dr. Kaul,
Enough breeders' seed of each of the strains was multiplied
for the BADC to take ué the foundation seed programme in the
next season if these are released. There were nearly perfect
plant séands in pulses experiments conducted in 1984-85 at
the RARS Ishurdi. The highest yields obtained with minimum
inputs were; 2500 kg/ha for Khesari, 2250 kg/ha for lentils
55@;3560 kg/ha for chickpeas. Some promising results include;

identification of promising strains of chickpea (10), Khesari
(9), lentil (9), mash (4) and mung (4) for their final
evaluation in 1985-86 before the best cnes are promoted to

the farmers field tests.

I worked with the Pulses Improvement Programme of the
Bangladesh Agricultural Research Institute specifically as

follows:
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1. Assisted in the:

i

i. expansion of the.breeding programme,
ii. rejuvenation, eviluation and cataloguing of khesari,

iii.

iv.

vi.

1entil,chickpea,§mung and mash germplasm,

planning germpla&m collection of rabi pulses in
Bangladesh through ICRISAT cooperation in March/April
1985. This projeét collected 280 strains,

introduction of 284 strains of lentil, 551 of chickpea
and 10 of mungbean in 1984-85 and establishment of
contacég for introduction of germplasm of khesari,
mashkalai and cowpeas,

. identification of 30 YMV tolerant (field conditions)

strains of mungbéan and eight wilt resistant strains

of chickpea, and

determination of inheritance of photoperiod insensitivity
and seed coat color in mungbean,

2. Helped develop the following facilities:

ii.

iii.

iv.

a cold store for pulses seeds at RARS, Ishurdi,

repair and put té use a plot thresher, seed drier,

deep freezaes, motor cycles,

repair of an old threshing floor,

submit a proposal for partially covered threshing floor
for pulses, and

. planting, threshing and storage accessories,

iv



3. Provided training in the following technigques:
o
{. hybridization, lﬁl‘ction, data recording, compiling
and reporting, .
ii. planning and con;luct of multilocational trials,
iii. standardizatidn‘bf experimental plots and data records,
iv. safe seed storage and hygiene, and
v. exberimental field management procedures.

4. Initiated the:

i. hybridization prbgramme, 22 crosses for the major
pulse crops were successfully attempted, and
ii. evaluation of segregating generations received from
ICARDA and ICRISAT (lentils and chickpea).

5. Helped develop:

i. a proposal for five year'PLAN OF WORK' for pulses
improvement work by BARI,
ii. project proposais for funding of the pulses programme by
IDRC and CIDA, and
iii. a proposal for a national workshop on pulses in early 1986.

6. Helped prepare the'following documents:

i. annual reports of the pulses programme for 1983-84 and
the breeding experiments conducted at the RARS Ishurdi
in 1984-85. ‘

ii. release proposais for mung and chickpea varieties, and
iii. audiovisual aidi for pulses experiments, data and
technology,



7. Assisted in the orcanisation of:

i. review and plann{anneeting: for 1983-84 rabi, 1984-85
rabi, 198% Khazig :ﬁand 1985 Kharif II Pulses experiments

ii. cooperation for research on mungbean with Chittagong
University and chickpeas with the Jute Research Station
at Faridpur,

iii. training and visits to IARC's and strengthening cooperation
with them, and

iv. visits of scientists, extension workers and farmers to the
pulses experiments,

8. Delivered seminars on the following topics:

i. chickpea improvéﬁent work at ICRISAT, RARS, Ishurdi,
ii. pulses breeding Qork of BARI, RARS, Ishurdi,

iii. pulses improveme@t programme at BARI, BARC, Dhaka,
iv. future of pulsesfresearch at BARI, BARI, Joydebpur, and

v. breeding for disease resistance in chickpea, Dhaka

University, Dhaki

9. Helped enrich the RARS library at Ishurdi

10. Specific recommendations were made for:

i. short term goals; introduction and evaluation of germplasm,
improvement in post-harvest seed storage, agronomic techniques
for better plant stands, moisture conservation, plant growth etc

ii. long term goals; bteeding low neurotoxin khesari, higher
yield potential, tolerance to diseases, pests and unfavourable
soil and climatic ﬁactors,response to inputs, adaptation to
specific cropping systems, basic research and removal of socio~

economic constraints, and

iii. long term sustained support for the pulses improvement

programme at BARI,{

;

vi



I1I TERMS . OF REFERENCE FOR
DR, ‘JAGDISHR KUMAR

The consultant willzbe based full time at Ishurdi

and will assist his BARI counterpart scientists in
planning and execution of experiments and analysis of
data.

He will provide field training in selection,
hybridization and conducting of yield trials.

Consultant is expected to travel to other sub-
stations in connection with his assignment.

Consultant will report to Director, BARI and
Member-Director,BARC, and will work under the
administrative control of Project Supervisor, IADS.

®
1

The IADS Crops Specialist will be his contact
specialist at BARC.

The consultant will prepare quarterly reports of
his activities for the Project Supervisor and will
file a final consultancy report.

Consultant will help compile field data from
1984-1385 winter pulses crops and assist in the
analysis of the same.

Consultant will help plan summer pulses breeding
programme at BARI

Consultant will assist in the seed multiplication
of selected summer pulses varieties.

'
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Iv. INTRODUCTION

The present status of the Pulses Improvement in Bangladesh
was reviewed, major constraints were identified and plans were
developed for expansion bf the programmeto meet the goals set in
the National Agricultural Research Plan. This report covers
briefly also the work done by the scientists of the BARI, Pulses
Inmprovement Programme and myself during the period July 1984 to
June 1985. A six-monthly report was written in December 1984
(Kumar, 1985). Irnfcrmal monthly reports were sent to all concerned
people. The achievements mentioned here are of the programme.How-
ever, opinions and any errors of interpretation are mine.

The pulses produétion and area in Bangladesh has declined
over recent decades (Table-1). The decline is related to strong
competition from wheat and boro rice. The cap in experimental and
farmer's yielés is large (Figure-l). This indicates that immediate
gains may be made through improved agronomic management.

The pulses programme of BARI supported by IDRC funds and
a World Bank'pulses breeder was started in 1979. The leaders of
the Pulses Improvement Program at ICRISAT, India; and Food Legume
Improvement Program at ICARDA, Syria (GREEN AND HAWTIN, 1979)
evaluated the needs of the BARI pulses prooramme and proposed that
a sound improvement programme backed by gocd crop production tech~
niques, better seeds and other inputs should aim at doubling the
pulses oroduction to over 450,000 tons in 1984-85. The statistics
for the past 2-2 years are not available, but if the past trends
are any indication, the .production in 1984-85 is expected to be
around 185,000 tons; about 15 percent lower than that for 1979-80.



Table - 1

Area and production of Important Pulses
in Bangladesh 1971-72 and 1981-82

Crop Ltrea (Ha) Production (Ton)

. 1971-72 1981-82 1971-72 1981-82

Khesari 95,866 - * 90,968 76,680 62,960
TLentil 71,569 0,707 52,451 47,755
Chickpea 71,698 \ 53,292 58,580 36,182
<Mashkslai | 52,650 62,759 43,638 29,038
~ Mungbean 18,840 15,300 13,000 7.188
TMatar 23,251 11,423 17,425 7,225
« Athar 2,917 4,049 2,128 3,000
~Other pulses { 2,0834 .21,172 15,873 8,815
Total 357,676 314,170 279,775 202162

'
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During the past five years (1979-1984) one variety of mungbean
{Mubarik) was releanediand one of mashkalai was identified
{Appendix-1), Approximately 4000 germplasm strains of khesari,
lentils, chickpea, mas! alai, mungbean and pigeonpea ware
collected nationally 33: internationally. Based on a few
multilocational trials some superior lines were identified
for advanced trials. Priorities for research were identified.
A national pulses workéhop wag organised in 1981. After the
determination of ttaininq needs, seven scientists were sent
for Ph.D and two for M.Sc. studies on pulses. A Pulses breed-
ing and guality laboratory was established at BARI Joydebpur.
Facilities for*research such as threshers, balances, deep
freezes, quality testing instruments and transport were procured
However, regional research stations received little support.

In 1982 there were changes at the senior scientist level;
the World Bank consultant left the programme, several scientists
went for higher studies and the work suffered. Much of the
germplasm was lost. Experaimental records and literature are
untraceable and continuity of the research work has not been

maintained.
.

Most of the recommendations made in several consultancy
and other reports (Green and Hawtin, 1979; Nene, 1979; Davis,
1980; Gowda and Kaul, 1982; Kumar, 1984) remain unimplemented.
The orders to shift the Pulses Improvement Programme to RARS,
Ishurdl were issued on August 9, 1984,



WHAT WAS PLANNED ?

Expand the Pulse§ Improvement Programme and review the
available data s%nce 1979 on the major pulse crops to
determine whether some strains were promising and if
others could be éilcontinued.

Help shift the major thrust of the Pulses Improvement
Programme to RARS, Ishurdi, in the heart of the important
pulses production areas of Bangladesh.

Organise multidisciplinary review and planning meetings
for 1983-84 rabi, 1984 Kharif II, 1985 Kharif I, 1984/85
rabi and 1985 Kharif II planting seasons.

Develop a proposal for long-term pulses improvement
programme and expand the present one to serve the neads
of the whole of Bangladesh.

Develop proposals for funding the pulses improvement

programme.

Assist in preparing proposals for the National Seed Board
for release of promising strains.

Help in development of a proposal for national pulses
workshop in 1986.

Assess the present scientific and support staff and
determine future'requirements.

Develop and utilize experimental facilities like planting
harvesting and threshing equipments, storage, laboratory
and field facilities at the major research stations.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Standardize experimental procedures for on-station and
multilocational trials of pulses and develop infrastructure
to handle increasgd work load.

Suggest proceduref to improve experimental field management
for proper conduct of trials and reduction in error variances

Train scientists in planning and organisation of trials,
reporting of data and development of their careers. Arrange

training of local scientists at IARC's.

Attempt hybridization and selection in important pulse
crops and arrange segregating populations from IARC's.

Arrange more germplasm from IARC's and other countries
and help in collection of local germplasm,

Develop inter-institutional cooperation for pulses research.

Write annual reportsof the rulses research work for 1983~84
and 1884~85.

Monitor trials and help in manacement, data recording and

selection of materials at other stations.

Assist in strengthening the library facilities at RARS
Ishurdi.

Premare audiovisual aids on pulses technology for scientists,
extension workers and farmers. ’
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VI. WHAT HAS BEEN ACHIEVED ? Qﬁ S

1. We reviewed the avallable data since 1980 and for trials
conducted durinq 1984 Kharif II,and identified mung
strains 7703,770|§a5d 7715 as superior. These are now
awaiting release &ith the National Seed Board (NSB) of
Bangladesh The data for chickpea strain S 1 for the
period 1982-83 t0:1984-85 were compiled. A propoaal for
its release was also submitted to the NSB. In addition
to about 35 per cent higher yield, it has larger seed
(50 perceht), earlier flowering, meore pods per plant and
and taller height than Hyprosola, the national check.

2. Multiplied breeders seed of the newly identified strains
of mungbean and chickpea (about 600 kg) and for the local

varieties of all pulses.

3. 1In lentil, khesari and maskhalai, local cultivars were the
best, so all strains in the advanced yield trials upto 1983~
84 were discontinued and those promising in the germplasm

were promoted.

4. Additional germplasm strains for lentil (284), chickpea
{551) and mungbean (10) were requested and received. More
accesssions for these, khesari, mashkalai and cowpeas,
have been reguested from India, Thailand, IITA and IBPGR.
Arrangements were made with ICRISAT, Hyderabad, to collect
local germplasm oﬁ the rabi pulses in Bangladesh. This
project collected 280 strains (appendix -2)

5. Most of the germplasm strains for khesari (155) lentil
{400) chickpea (200), mashkalai (200) and mungbean (380)
were evaluated. Wé have prepared working catalogues for
all the above using six descriptors. The catalogues await
typing. Promising*materials in all crops were identified
(Appendix -3), I



10.

11.

The pulses prograrmme was expanded. However, the existing
variability for all crops is small and further scope of
identification of elite materials in these is limited.

Breeding programmés in khesari, lentil, chickpea, mungbean
and maskhalai wer; initiated. Twenty-two crosses involving
local land races and introduced strains having disease
resistance and other characteristics were made (Table -2).
ICRISAT and ICARDA were also requested to make specific
crosses for Bangladesh. The local scientists at Ishurdi
and those from other stations who visited us and field
staff were trained in crossing, trial management and data

recording.

Segregating populations of lentil and chickpea were received
from ICARDA and ICRISAT and useful selections were made.

A five year detailed'Work Plan-1984-89' for pulses was
developed with the help of the Pulses Programme leader,
IADS érops Specialist, Head Plant Breeding Division and the
Directer General, BARI ( Rahman et al. 198B5)

Two project proposals (IDRC and CIDA) for substantial and
long term support to the pulses programme for the 1986-1995
period were prepared and submitted to the authorities.

A short-term cold store for pulses experimental seed was
commissioned at Ishurdi in April 1985. This should help in
safe storage of pulses breeding and other materials. A
pulses laboratory and a field room were also put to use and
furniture ordered’ {Appendix-4).
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12.

13.

14.

15.

16.

17.

1

Facilities for c@nducting good experiments like planting
rods and field tgay: were made. In addition, the thresher,
seed driers and deep freezers were put to use (Appendix-h).

Multidisciplinary review and planning meetings for pulses
research were held on 19 August, 16 September 1984, and

29 January 1985 and one major review will be held in July,
1985.

Assisted in wraiting BARI pulses programme annual reports
for the rabi 1983-84, Xharif II 1984 and for the pulses
breeding-experimehts at RARS, Ishurdi, for the rabi
1964-85, '

Procedures for experimental field management were suggested
to the P.5.0. RARS Ishurdi. He discussed these in a meeting
of all scientists. Some decisions like field histories, crop
rotations, field levelling, fertilizer application and crop

stubble management are being follwed now.

Improvements were made in the conduct of experiments. The
experimental plot length was standardized to 4m. Non~
experimental materials were planted around the experiments and
inter-plot spaces were done~away with. Relatively better desigr
like balanced lattice squares were introduced.

Excellent plant s;ands were achieved for all pulses
experiments at RARS Ishurdi and most cother stations to

which we supplied,experimental seed. Relatively lower
coefficients of variability in the experiments were

obtained. With no fertilizer and irrigation, high yields

for khesari (ZSOOEkg/hahlentils (2250 kg/ha) and chickpea
(3500 kg/ha) were obtained at Ishurdi.



18.

19.

20.

21.

22.

23.

12

Data recording on most pulses experiments at RARS Ishurdi
and other stations was simplified and standardized. We
recorded; plant :Eands. days to flowering and maturity,
early vigour, plaﬁt height, disease and pest damage, seed
size and color, and seed yield. Other data like pods

per plant, seeds éer pod, primary and secondary branches
were not recorded unless absolutely required for a parti-
cular study. This reduced the time required for data

recording.

Khesari strains were scored visually for their vegetative
growth and identified a number of them for fodder potential.

Disease debris for wilt and root rots of chickpea was
collected to enable the pulse pathologist to initiate
artificially augmented disease screening nurseries.

Increased cooperation was developed or sought with‘IARC'l;
ICRISAT, ICARDA, IITA and AVRDC. We developed contacts
with the Botany Department of Chittagong University who
have about 1200 germplasm accessions of mungbean. We

conducted an chickpea experiment at the Jute Research Station.

at Faridpur.

Invitatidéns for the participation of Bangladesh pulses
scientists to breeders meets or visits to pulses ﬁrogrammes
at IARC's and programmes of other countries were arranged,
however, only one plant pathologist could go during the

last one year.

A proposal for holding a national workshop on pulses in
Bangladesh in early February 1986 was submitted to the
Head Plant Breeding Division,for submission to the IDRC.
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24. Delivered seminars on chickpea breeding at ICRISAT, and
on the Pulses imp#ovement programme at BARI;at RARS,
Ishurdi; BARI, Joydabpug BARC, Dhaka and Dhaka
University, during this consultancy.

]

25. Prepared slides, photegraphs and charts about the present
status and new technology in pulses. These are available
with the pulses programme at Ishurdi, BARI and BARC.

26. Assisted in submitting requests for 150 books, Journals
and reports and in preparation of an author catalogus of
about 200 books available in the library.

VII. CONSTRAINTS

1. Every five years or so the goal of doubling pulses production
is announced, however, the concern and efforts to match the
challenge do not exist at present.

2. No funds are available for pulses research beginning July
1985. However, the third phase of IDRC may be approved,
A CIDA Project is. expected. A gap in funding will adverselly
affect the ongoing programme and should not be allowed in
the futuie. .

3. Very limited ceneticvariability for pulses exists in the
country and once the few strains identified in each crop
are released or rejected there is no further chance for
improvement unlesﬁ more germplasm is introduced and strong
breeding programmesg are initiated. Long-term storage of
germplasm should be planned to ease the pressure of rejuvenat-

ing these every year or so.
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Scientific personnel and support staff are limited to
handle these programmes in three overlapping crop seasons
in one year. Althbuqh existing staffing set up indicates
35 personnel, only 21 are in position. There is no typist
and no driver at the pulses headquarters. The germplasm
catalogues which are ready await typing.

There has not been any continuity of khesari neurotoxin
analysis since October, 1984, after the nine-month
sabbatical of Professcr Md. Hossain, who repeated analysis
of 133 sfrains. No analysis were made of 1983-84 trials
and seed for 1984-85 is awaiting analysis.

Although we have developed limited research facilities,
there is no standby arrangement for break-downs e.g. if
thresher, seed driers, cold store or, deep freezes go out
of order, there can be serious damages to the materials.
This has happened with the thresher and seed driesiat the

peak-use period.

There are no facilities such as typewriter, xeroxing
machine, seed counter, seed barrels, furniture for laboratory,
cold store and field laboratory, slide projector, numbering
machines, moistureme ters, dehumidifiers etc.

The pulses programme has no four wheel transport at Ishurdi.

This has been a serious handicap for movement on and off-
station and sometimes lead to wastage of labour time. Trial
monitoring could not be upto the mark. Thisa has affected seed
distribution, seeﬂ receipt and movement of staff, We could not
visit Jessore for the selection of seed and the transportation
of the selectionﬁ to Ishurdi, by April/May. About 40 to 80
percent seed has been infested by bruchids. Some trials at i

Jamalpur failed and the one at Faridpur was spoiled for simila
4

|
|
|

{
|

reasons.



9.

10.

1.

12.

15

Threshing facilities are gquite inadequate at Ishurdi and

also at Jessore. T@era is a great danger of loss of important
breeding matotiall; A drying room may be necessary to handla
big volumes (with threshers) at peak threshing period in
March, when dnngergot early rains exists.

Theze.are problems in coordination of the work from Ishurdi
because of lack of communications. Generally, many decisions
cannot be made locally. It is also difficult to follow up the
proposals and commitments. For example NSB proposals for
mungbean ahd the IDRC proposal for funding are still pending.
Hardly anybody from Joydebpur participated in important pulses
review and planning meetings at RARS, Ishurdi. If the pulses
project is continued it will become even more naecessary to
import seeds, send‘scientists for visits, import equipment
and materials and therefore, it may be mpre appropriate to
implement the coordination from a central place.

Management of experimental fields should receive urgent
attention. Error variances observed in the experiments can
be largely accounted for by field heterogeneity and uneven
gradients, which lead to variable moisture regimes, weed
populations and Adifferential treatments in the preceding
season. Land leveliing, uniform gradients for drainage and
removal of bunds inside fields should help to promote
better experimentation. Leakage of pipes and spillage of
water into adjacent experiments also result in large
experimental errors and therefore, doubtful conclusions.

The free movement of labour and the public across the farm
is not desirable. In addition to danger of theft of experimentan
plot materials (1ike selfing bags in pigeonpea, edible fruits),
this results in reduced labour efficiency. -
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Shortage of funds has been a serious handicap. This may
be related to labour use efficiency, vehicle use and
purchases. A betier and timely planning of farm operations
might reduce the gap. It may also be necessary for the
central office to let the projects and stations know the
definite fund availability and to release thess in time
and as per the acgreements.

It is worthwhile to consider improvements in planning and
execution of experiments. Efforts tomaintain viability

of seeds {(post-harvest seed storage), germination and plant
stands are regquired on the part of scientists. It will also
hélp if they plan their leave in a slack season. Individual
scientists should be accountable for experiments and their

results.

Documentation, maintenance and proper use of all sorts of

equipment is required.

In most station trials, high yields are obtained under
larcely artificial conziitions. Only about 20 percent
of the area in BD is irrigated, however, most experiments at
the station receive irrigation. Moreover, most agriculture
in Bangladesh is rice based, but experiments of the station
in rabi are planted after kharif fallow. It may be worthwhile
to initiate at least some experiments in khesari under relay;
planting conditions in rice fields. Farmers plough their land
upto 10 cm depth but at research stations mold board or

disc ploughs are 'used to the depth of about 20 cm. Experimentq
procedures as far as possible must follow farmers conditions

and practices (Appendix-5).
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If experimental facilities are inadeguate, the number

of boocks and Jou;nlla in the library is awefully low.

While there is a;paucity of books, no new journals

are received, thér. is little effort on the part of
scientists to consult books, journals or reports.

Funds for internal travel and procedures for ocutside
visits need to be streamlined. As many as four invitiationa
for the local scientists to participate in international
meets in 1984-85 could not be availed.

I am told 100 tons of BADC mungbean seed is lying unsold.
The need for such large multiplication and reasons for no salg

are not clear.

Prices of pulses do not match their food value in the diet,
there is no Government support and therefore, glut at
harvest time results in greatly reduced prices

Lack of input incentives, loans good guality seeds,
pesticides, and inoculum, results in lower production
levels. Occasional drought during the growing season
and early rains at maturity discourages the Bangladesh
farmers_ from investing in any form in the risky rabi

season pulses. -
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VIII. FUTURE PLANS

In the nlan of work51981-89 for the pulses Improvement
Programme (Rahman et.al., 1985) details are given for the
research which may be carried out for each crop, discipline
and year, for the next !ivé years. Most of the work proposed
for 1984-85 (which could be done with the available facilities)
has been completed. If the present constraints of funds, manpower
and facilities are to continue, serious thought should be given
to reduction in gpe number of crops on which the research’ should
be done(TayleJ).

1. If the newly proposed four varieties of pulses are released,
efforts should be made to supply the seed to BADC and make
arrangements to multiply as much breeders seed as possible.
Purify and‘multiply the seed of local cultivars also.

2. Plan further multilocational trials of the elite materials
identified in khesari{ lentil, chickpea, mashkalai and

munchean.

3. Procure more germplasm, through contacts with national and
international institutes. Personal visits by local scientists
to bring new germplasm especially of khesari, lentil, mashkalai
and mungbean should be encouraged. Bangladesh may plan to
maintain over 2000 strains for each of khesari, lentil;,
maskhalai and mungbean in its longterm cold stores. ICRISAT
can help with chickpeas, but important strains should be

maintained locally.
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4. Ensure adequate and long-term funding. Provide enough
staff, and facilities like medium-term cold store, glass
house, threshers, seed driers, drying rooms, planters,
threshing floors, laboratory equipment and transport.
Funds for travel, especially for monitoring multiloca-
tional trials and delivering and receiving seeds to and
from other stations, should be provided,

5. Reinitiate analysis of neurotoxin of khesari germplasm
and augment facilities to screen segregating materials.

6. Collaborate on studies on safer consumption methods
for khesari with the Institute of Nutrition, Dhaka

University.

7. Improve agronomic technigue.

1. Post-harvest seed storage (Appendix-6).
ii. Seed bed preparation and soil moisture conservation
in rice-based c:bpping systems.
jii. Timely planting.;
iv. Placement of seed in moisture zone, line sowing behind
the plough or by a seeder.
v. Research on farmers methods of cultivation and place of
pulses in cropping systems.
vi. Weed control at least in early stages.
vii. Removal of mineﬁal deficiencies for phosphorus,’éinc
and sulphur.
viii. Research in maximum yield potential.

8. Disease management:

i. Survey important diseases of major pulse crops.
1i. Screen germplasm in augmented disease screening nurseries.

iii. Assist in screenina breeding materials.
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iv. Control diseases of post-harvest stored grains
v, Manipulate whitq fly populations to control YMV.
vi, Initiate epidemiological studies for planning long-

term disease control.

9. Integrated insect-pest management:

i.
ii.
iii.

Av.

Survey of important insect-pests of major pulse crops.
Evaluation of methods to control them.

Screening germplasm and segregating populations for
tolerance and/or resistance.

Development of efficient spray schedules for integrated
pest management.

10. Research in biologidal nitrogen fixation:

ii.
iii.

Collection and maintenance of rhizobia strains for each
important pulse crop.

Search for efficient nodulataing strains.

Provision for multiplication of inoculum.

11. Improvement throuch breeding:

ii.
iii.

iv.

vi.
vii.
viia.

Evaluate more germplasm preferably multilocationally
for identification of superior varieties. -
Continue hybridization for combining desired characters
Collaborate with BINA for increased variation through
mutations especially in lentils. ’

Breed for low neurotoxin content, at the present yield
levels.

Utilize rapid generation turn-over, off-season
advancement(kppendix-?)‘

Breed for tolerance to biotic and abiotic factors.
Breed for high yield-

Breed for response to higher inputs: water, fertilizer
and inoenl timn,
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Remove socio-economic constraints:

'

i. kdequate pricé guarantee.

ii. Loans for 1np6tn.
iii. Improvement in consumer quality through processing,

‘

Educate farmers aﬁd consumers that:

f

i. Pulses protein through cheap is good.

ii., Pulses require realatively less inputs and add

nitrogen tc the soil.

iii. Pulses improve soil health.

Routinely test advanced strains for protein content,
cooking time and consumer acceptance and reject those

which are below s%indard.

Identify strains of khesari and maskhalai with good

fodder potential.

Identify short term training needs and encourage local
scientists to visit IARC's to learn the latest technology.

Conduct research on inter-cultural operations with bullock-
drawn implements and improve upon the implements used by

farmers.

Initiate studies on flower drop, pod setting in cold
temperature, tolerence to moist conditions at harvest time
seed size and comgaratively less production stability in
chickpeas; seed size in lentil and khesari and top bearinc
habi: in mashkalai, preferably as thesis subjects at the

craduate level.
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Hake efforts to 1nc1udg;pul.e: improvement in the curriculum

of agricultural students so that they learn of the rsgquirement
and responses of pul:cb to the environment as compared to rice.
In the latter, higher knputs almost always result in increased
returns whereas this m;y not be true in pulsas always.

19. Organise a National Workshop on Pulses to assess the prasent
situation and plan future programme.
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Major Achiovc-nnt? of the Pulses Improvement
" Programme of BARX, 1979-84.

Collection of about, 4000 germplasm strains of six pulse
crops about 2000 of ghich haé been lost by 1984,

Evaluation of some of these in trials.
Organisation of a national pulses workshop 1981.

Release of Mubarik, mungbean and identification of
Baromashi, mashkalai and isolation of eight lowtoxin
lines of khesari.

Development of pulses breeding, quality and field laboratory
at Joydebpur and creation of facilities for neurotoxin
analyses, Procurement of two threshers, seed driers,
transport, deep freezes and furniture for Joydebpur.

Identification of training needs and personnel and their

placement in Universities.
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APPENDIX - 2

_GERMPLASM ACCESSIONS AND EVALUATION

198485
CROP f GERMPLASM
’ F 1983 198U 1585 EVALUATED -

¥hesari 196 267 267 254
Lentil 13k 517 Boa Loo
Chickpea 1311 300 650 L26
Msshkalai 300 354 354 200
Mungbean 500 182 sL2 308
Arhar 200 12 12 12
Cowpea 1 ? 50 50

IN ADDITION 280 SAMPLES OF RABI PULSES WERE COLLECTED BY BARI~ICRISAT TEAM

IN APRIL, 1985.



APPENDIX - 3

List of Elite strains some of vhicl; could be Candidates for release in
the next 2-3 years and numbers df use e asm_identified 1in 198L.85,

Crop Elite Streins Useful Gemplum/ﬂrudinn
el ~_Linea (Ko.)

1. Khesari P-2, P-24, LSD - 6,3932,3968, PL-9,L-12, 75
L-1k
2. lLentils . 79542,811k9,81116,81150,81145,81152, .
P-146L P-1L71,P-1L39, \/ 7
3. Chickpea JG-Th,1CC-9023,3CC-4920 78585 ,1CCL-83150,
%ylﬁB 53 -82208 ;83228,-83007. Over 100
L. Mashkalai MAK-2. MAK.3, Pant L.26, B-23 T4

5. Mungbesn MK~T2, MK~13, MK-19, PAG ASA-2 0
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1ist of facilities created or put to effective use at RARS Ishurdi.

FACILITY

Cold store for Pulses Seeds

23 2 23 x 10 Cft.

. Threshing Floor
. Pulses Field Laboratory

. Planting Rods

Seed trays

., Pullman plot thresher
. Seed drier

Deep Freezers

Partially covered threshing.

floor 60' x 20°'
Bagsealer
Two Motor cycles

Balance

STATUS

New construction

Repaired

New Construction

MNewly made

Newly made

Put to use at Ishurdi

Put to use at Ishurdi

Put to use & one to Jessore

Tender floated

Put to use at Ishurdi

Put to use at Ishurdi

Repaired



APPENDIX - 5

. a
SURVEY ON PULSES PRODUCTION IN BANGLADESH.

).

Department of Agrlcultu}olntltllticl indicates about 60' percent
reduction in production of pulses from 1982-83 to 1983-84.

Reagons for decrease i& acreage and production:’

2.
!

i. Low yield potential for pulses in general,

ii. Inclemental weather resulting in severe yield losses,
iii. Expansion of irrigation resulting in a shift in area

from pulses,

1v. Pest attack, and

v. Unfavourable propacanda against lathyrus.

3. §6% farmers grow pulses for consumption and sale and 27%
arow lathyrus for fodder for their own cattle.

4, 76% farmers use their o@n seed, 22% buy from market just
before planting; buying for consumption was rare,

5. Chickpea and lentil are mostly grown mixed with Mustard,
linseed, barley or pea. About 708 lathyrus is grown as a
relay crop after B. Aman,

6. Only about 25%¢ farmers used fertilizer and 20% pesticides
(aphids) .

7. The mean yield estimates for pulses appear to be much higher
than those reported by the BBS!

" Mean seed vield kg/ha
Crop Survey estimate 198081 BBS Five Dist Area §
, Bangladesh.

Lathyrus 1081 701 63

Chickpea 1226 665 49

Lentil 987 599 64

Cowpea 1383 - NA

NA.Not available
Khan and Khan, 1984, pulses survey in six districtg;?abna, Rajshahi,
Bakergonj, Faridpur,Jesscge and Chittagona of Bangladesh.
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APPENDIX - 6

BRUCHID DAMAGE TO PULSES SEEDS IN

FARMERS STORAGE

CROP PERIOD PERCENT
STORED INFESTED SEEDS

Mang é Months 89

Lentil 6 Months 96

Chickpen 3 Months 35

Cowpen T Months T3

Source : Mondal et al 1983
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APPENDIX -~ 7

RAPID GENERATION BREEDING SCHEME FOR

RABI PULSES

FIELD MARKE CROZDES W, TO APRIL

Tlastic Lhelter-Lipnts Grow F oy ATril to July
-

~do- -do.- Grow ¥y "uly to October

FLELD Grow F,u ov. te April

Apply tisease pressure

Plastic Shelter-Lights firesr © frril to July
-0~ < lne Srew b July to October
FIELD MULTIPLY SINALE PLALT U LED

FEJECT BAD PROGENIES
F1ELL EMALL SCALE TRIALS

FIELD LARGE BCALE TR IALS
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Detailed Tour Report

Bangladesh (12-24 March, 1985)

S.C. Sethi
Itinerary

12.3.85 Hyderabad-Calcutta
13.3.85 Calcutta-~Dhaka
14.3.85 Dhaka-Ishurdi
16.3.85 Ishurdi-Rajshahi~-Ishurdi
17.3.85 Ishurdi-Kushtia-Fridpur
18.3.85 Fridpur-Jessore
19.3.85 Jessore-Dhaka
20.3.85 Dhaka~BARC
22.3.85 . Dhaka~-Joydebpur~Dhaka
23.3.85 . Dhaka~Calcutta
24.3.85 Calcutta-Hyderabad

I was received at the Dhaka airport by Dr. Jagdish Kumar.
The same day I met Dr. A.K. Kaul, crop specialist, and
Dr. D.M. Daugharty, IADS Advisor, to Bangladesh, Dr. M.M. Rahman,
Director BARI, Mr. Kamaluddin Ahmed, Member Director (crops) and
Dr. Abdul Hamid, Head, Division of Genetics, BARI. I apprised
them about my purpose of visit and the response was encouraging.

Next day I travelled to Ishurdi with Dr. Kumar.

Ishurdi

It is an old research station of BARI and has become the
main center of Pulses Research very recently. Of the three rabi
pulses, lathyrus, lentils and chickpea the first two were already
harvested whereas chickpea was still green although in a
late-podfil stage. The soils are rich, moisture plenty and
chickpea normally puts in a good growth, sometimes excessive
though. The season was dry this year and the chickpea crop was
excellent with no problem of Botrytis gray mold. At places,
however, it had overgrown, particularly on the lower sides of the
fields.

Dr. M. Matiur Rahman, Program Leader, Pulses, conducted the
field tour for me. The following trials were seen:

Determination of economic threshold of pod borer: The trial was
in good stage but I could not observe much Heliothls damage.
White grubs, however, was 3 problem in these fields. Another
experiment on screenine of cenotypes for their resistance to
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Hellothis was also in the same state.

Agronomicel Trial: A trial on optimum planting date and seed
rate was in progress. Staggered planting commencing from 16
October and carried upto January 1 with an interval of 15 days
was done. The earlier and the later dates seemed to be affected
by overgrowth and poor growth. November may be the best wmonth
and 15 November probably, the optimum date. Seed rates of 295, 35
and 45 kg/ha were being tried. Farmers however, go for very high
seed rates, The reasons for these are that they broadcast the
seed in paddy when it 1is maturing and give 3some tillage to
over~turn and cover the seed with soil, sometimes the
germinability of seed is very low owing to poor storage, seed
rotting c¢an also take place because of excessive moisture, while
at other times moisture may be too low for germination.

Fertilizer Trial: Two doses of Nitrogen, 4 each of F205 and K20
and two of zinc. This trial had problem of collar rot. The come
up irrigation was given. Variety used was S1.

Breeding trisls were managed and shown by J. Kumar. A trial
on 21 entries selected out of the materials received from ICRISAT
from 1981 to 1984 was conducted. The best entries of each vyear
were 3selected and put in this trial for test against local
checks., ICCL-82208 was the best looking followed by 81248 (51),
81203 and ICC-267. 1ICC-492, Hypersola, the local check had some
wilt., JG-74 was free. P 326 was somewhat late, Sabour-4, ICCC-4
and C-235 were average.

Advanoed generstion breeding material: 32 lines selected by
their scientists in Breeders meet at Hyderabad were grown and the
pedigree maintained as such. JG-T4 and the local checks were
also included. The good plot numbers were PAQ2283R/4415,
PAO28B83R/4T09, PAO383R/26133, 21109, 26074, PAOS383R/26153,
PAOSTB3R/27T414 and ICC-9046.

Advanced Yield Trial-1%: 10 entries, source ICRISAT, checks,
Hypersola, Pabna local and Sabour~4, were planted in this trial.
Hypersola was most affected due to wilt followed by Pabna local
and Sabour-l, Entries that were good and relatively free; E9,
E~-24, and JG-Th,

Advanced Yield Trial-2: Five entries and 3 checks mentioned
earlier. Large plot size. It was a multilocation trial. 81 and
ICCC 5 were good, ICCC 2, HMS 6 and G 543 were average, Sabour 4
was also showing a good growth.

Advanced Yield Trial-3: JG-74 was probably the best in this
trial followed by Sabour-4, 83151 (DPWR) and P-326.

F2MLT-DS: Entry 15 was excellent, 20 very good, 11 and 12 good.
On the whole a good trial.

F3MLT-DS5: Entries 1 and 9 were very good in this trial, 11 and 2
were equally so whereas 7 and 4 were good to asverage in different
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replications.

ICSN-DS: Among checks Annigeri was the best. Good entries were
20, 24, 51, 57, 44 whereas 32, 41, 1, 13, 30, 35, 31, 52, 34, and
21 were above average.

ICSN-DM: K-850 was excellent, ICCC-4 average and Sabour-4 above
average. Entries with excellent podding at this stage were 31,
gg, 38, 20 end 4. Other good ones were, 43, 30,22, 47, 11, and

ICCT-DS: A very good trial. Entries worth noting were;
IcCL-83135, 83214, 83227, 83302, K-8%0 was good in two and
average in other two replications.

Botrytis tolerant: FU/F5 generation Botrytis tolerant linea were
grown. No Botrytis problem was noted this year because the
season was dry, However, the 1lines that showed good podding
were; 800842, B00850-2, 800885-1 and-2 and 761192,

Germplasm lines: 131 lines. Some root rot appeared in this
patch. Good entries ICC-2548, -192 and -12346.

Crossing Program: Parents included, JG-TU, S1, Sabour-4, C-235,
P-326 and Hypersola.

Evaluation of Promising Chickpea Strains-1: Plots 345, 334, 307
and 358 good, 119 & 120 wilted, 112 was relatively wilt-free
whereas entries on both sides were killed.

Evaluation of Promising Chickpea Strainas-2: Good entries
£31/379, E34/401, E36/409, E46/u488, E 58/600, and JG-T4,

Preliminary Yield Trial: 25 entries trial. Promising entries
were, 1ICCL-82001, 83002, 83003, 83007, 83228, 83150, 83213, 83136
and 83004. Some entries had wilt problem.

Bangladesh Institute of Nuclear Agriculture (BINA)

BINA is conducting research on mutation 1in chickpea and
variety Hypersola 1is an outcome of that. Most of the materials
in their trials is the result of their own effort, however, they
had also inherited some lines from ICRISAT. Some of their trials
were:

AYT: Entries 6. Hypersola early, G-292 early good, G-97
mid-late but showing good podding.

Yield trial of exotic germplasm: Materials from BINA, ICRISAT
and ICARDA. ICCT-4, CIYT-16 and CAT were average to good whereas
Hypersola was also average. ICCT-4 had large pods, CIYT-16 had
lodged.

PYT: Assessment of M4 mutants of NaN3 treated chickpea seed
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CHM-59 and 16 showed good podding, Hypersola was average.

PYT: Selecteg exotic germplasm: Selections  made from
ICRISAT/ICARDA trials, ICCT-12 and 2 were excellent, CIYT-1
lodged, CIYT-6 had stand problems.

ICSN=DS: This trial was little overgrown and some entries had
lodged. Annigeri also showed some lodging, JG-62 had some wilt.
Good plot numbers were 113, 123, 125, 141 and K-850.

On Farm Research and Development (OFRD), Kalikapur

The new material and technology is carried at the farmers'
fields through OFRD. They had some chickpea trials at a nearby
village, Kalikapur, Varieties on test were S1, Hypersola,
Sabour-~4 and farmer 1local. 51 was by far the best. Some
Heliothis damage was noticed in this trisal.

A trial on the method of sowing clearly demonstrated that
broadcasting was much inferior than 1line sowing behind the
plough. Farmers normally plant by broadcasting the seed in paddy
and use high seed rates.

Discussion with the staff at Ishurdi was useful. They
expressed that ICRISAT was helpful to them in chickpea research
and they look forward to more stronger links.

Rajshahl

Drive from Ishurdi to Rajshahi was through various mixed
cropping combinations of chickpea with other crops, however, sole
chickpea was also common., The growth was generally good but
patches were too frequent. Stopped at few places, could not see
much disease problem, Heliothis damage was, however, noticed.

At RARS, Rajshahi, a multilocation trial similar to the one
at Ishurdi was being conducted. It was 1in a poor shape.
Problems were uneven land, many weeds, poor upkeep etc. I was
told that collar rot had appeared there earlier, The preliminary
Yield Trial was #lso in the same condition.

Quite a few farmer fields were seen west of Rajshahi,.

A field near Rajshahi town had chickpea in rice~fallows. No
ploughing -~ poor stand, lots of weeds. Adjoining field received
one turning, crop better than the first field.

In Baya village a small plot near the farm house with a good
growth but few gaps. Mixed cropping with lentils, in another
field with wheat, both good.

Near Baripura village. Chickpea fields all around and in
various crapping systems.
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Chickpea + linseed + barley: Growth 0.K., podding good
borer attack observed.

Barley + chickpea: Good growth, but gaps due to
broadcasting.

Chickpea + wheat: Planted late, growth poor.
Wheat in this region is replacing pulses slowly.

Relay crop with and without tillage (1-2) showed
remarkable difference. Chickpea crop would definitely
need some tillage for good growth and checking the
weeds,

A field with one tillage, sown late but was very good.
Upon checking with the farmer, we came to know that he
had applied farm yard mannure to rice crop. This
probably conserved more moisture for chickpea and
because the season was dry this plot was exceptionally
good. Some disease (R. bataticola) was noticed, farmer
was expecting 18 q/ha from this field.

We returned to Ishurdi in the evening as
Dr. M.M. Rahman, Director, BARI was visiting chickpea
fields next morning. The next day I held discuasions
with him and asked his opinion about ICRISAT's support
to chickpea research. He gave me a very positive
response and was satisfied with our approach. He,
however, expressed that he 1looked for more stronger
links with ICRISAT by way of exchange of visits,
materials, and training their staff at ICRISAT. I feel
Bangladesh s a country where we can make our impact
felt and they duly acknowledge the source of our
material.

Kushtia & Fridpur

Large area of chickpea from Ishurdi to Kushtia
district. Mixed crop combinations were gram with
wheat, coriander, barley and wmustard. One of the
farmers told that they do mixed cropping with coriander
to keep the Heliothis away. The c¢rop 4is totally
rainfed . Farmers were harvesting chickpea crop.
Podding was really good, some damage due to Heliothis
was observed. They give one tillage and cannot afford
more because all farmers don't have their own bullocks
and they have to hire an high rents, Instead higher
seed rates are used to get good stands, But these
remain uneven because of three problems; poor seed
storage, seed rotting due to excessive moisture, and
broadcastineg,
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At RARS, Fridpur, there was only one
multilocational chickpea trial and that too was spoiled
by water-logging due to seepage from the nearby
irrigation channel. Some plots were, however, good and
showed excellent podding. S) was good and Pabna local
average.

Demonstration Trials at the farmers fields in a village
near Fridpur were conducted nicely. S1, Pabna local,
Sabour-4,Hypersola and Farmer local were grouwn in large
plots. At one place S1 was early and good, Pabna local
was late, Sabour-4 was average and had gaps, Hypersola
was average to good and Farmer local was above average.
At other place S1 was good, Pabna local average,
Hypersola was damaged by disease (wilt) and Farmer
Jocal was very good.

Jessore

RARS, Jesasore

All the trials=s were in a good shape, the growth
was ijdeal. Chickpea crop was maturing and podding was
excellent. At places, however, entries had pot in
excessive vegetative growth and at other places there
weire patchy stands. But on the whole the crop was
impressive.

Advanced breeding lines from ICRISAT

Entries 96, planted as observation rows. About 1%
tall 1lines also included, the expression was good.
Promising entries were at plot numbers 21, 65, 100,
102, 106, 111 and 114, Among talls, entry 63 was the
best.

Advanced Yield Trial-1: Again, 10 entries from ICRISAT
vere being evaluated in bigger plot size. Sabour-4 was
sverage to poor, Hypersola very poor, and Pabna 1local
was average. JG~T4 was very gocod but 1in one
replication it had stand problems. Entries 2 and -42
were best overall, 24 and 45 were average to good in
different replications.

Advanced Yield Trial-2: One of the sites of the
multilocation trial. ICCC~2 and ICCC-5 though somewhat
mid-late yet seemed to be performing well, 51 had stand
problems, Pabna local was average, Sabour-4 average to
good and Hypersola was poor.

ICSN-DS: Planted in the first week of December, yet
the trial had excessive growth; reason: one come up
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irrigation and one more after one month. Among checks
JG-62 was best, Sabour-4 was average to good. Annigerti
was sverage. Entries 8, 20, 22, 23, 26, 30, 41, S0 and
59 were looking better than the checks.

Germplasm Evaluation: Materials received from ICRISAT.
Among these ICC-2038, 2548, 2578, 3439, 4874 and 11529
were looking impressive and may probadbly have a better
scope here. K-850 was averasge and had lodged.

Helieothils was not 8 problem yet an ambitjious trial
on control of this insect by NPV was being conducted.
Yet another trial was on finding the threshold limit of
this insect.

A trial on fertilizer response to N, P, K, S and
Zn was in progress. No visible differences could be
noticed among different trestments. Variety used was
S1. Trial was very good and data will be useful.

OFRD, Bangladesh

About 15 kms east of Jessore. Harvesting was in
progress and farmers had harvested wmost of their
chickpeas. Some late sown chickpeas were still in the
field and had poor growth. The normal sown crop showed
good podding. One of the farmers had serious problem
of PBotrytis although in patches. The adjoining field
was almost free. When asked, we came to know that he
had applied FYM to the paddy crop and alsc gave one
irrigation to the chickpeas. Probably the excessive
moisture turned out to be suicidal for the crop.

I could see three demonstration trials of improved
chickpea cultivars compared with the farmers local at
the farmers!'! fields. In first trial farmer local was
the best, Pabna 1local average to good, Hypersola had
moisture problem in half of the plot, S1 was very good
and Sabour-fi was average,

In the second field S1 looked very impressive
although a8 part of the plot was damaged by stray
cattle, Sabour-4 was very good here, Pabna 1local was
average, Hypersola average to good and Farmer local was
also good.

In the third ¢trisl Sabour-4 was very poor
Hypersola was also more or less like this, Pabna locai
was good, S1 was very good whereas Farmer local was
also competitive.

BARI, Joydebpur
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Dhaka to Joydebpur, once a good area of pulses,
has no wmore chickpea because of the changing cropping
pattern. Now it has been replaced by wheat. At BARI
station very few trials of chickpea were conducted. At
one stage this was the main center of activity for
pulses but now Ishurdi has become the major station of
pulse research and that is the reason for fewer
chickpea ¢trials here. Some of the entries in the
trials were already harvested. However, it was
possible to see the harvested material in the field.
The Multilocation Advanced Yield Trial was conducted at
this location also, HMS-6 though mid-late looked good.
S1, Pabna local, Sabour-4 were harvested and of these
S1 looked better.

CIYT-ICARDA

A trial an kabuli types sent by ICARDA, maost of
the entries were late and unadapted. However, entry 2
was early and very good overall whereas entries &4,
and 22 were also good.

A trial on time of sowing and seed rate was
conducted by staggering the planting for 15 days from
15 October to 1st January and seed rates of 25, 35 and
45 kg/ha, The preliminsry indications were that
mid-November was the best planting time and 45 kg/ha
was the optimum seed rate.

BARC: At BARC, I wmet Dr. K.M., Badruddoza, the
Chajirman, who Jjust retired and will be taking up his
assignment with FAO. I apprised him about my visit and
had some useful discussions with him. He was of the
opinion that although ICRISAT is doing fine job, yet it
has to make more efforts in Bangladesh than what are
there at the present. I took this point and assured
him that ICRISAT will take further steps in this
direction.



TOUR REPQORT
BANGLADESH (12-24 MARCH, 198%5)

S.C. SETHI

SUMMARY

o]

Pulses occupy about 5 per cent cropped area and produce
2 per cent food grains in Bangladesh.

[e) Most of the production of pulses in this country is
centributed by rabi crogps, lathyrus, lentil and
chickpea and these are mairly grown in Kushtia,
Jessore, Fridpur and Pabna districts.

o} ICRISAT chickpea program 1is making an 1mpact in
Bangladesh since virtually all the material at any of
trhe stations is originating from seed supplies made by
us.

[} S1, & cultivaer in on-farm test 1is promising anc has
come out of ICRISAT's materizl, they duly acknowledge
1t. This is one of their future varieties.

¢} Chickpea crop on the whole was good this year because
it being a dry year, no HBoirytis incidence was
observed.

<] Wilt and root-rots are a general problem 1in the
country.

o Heliothis aamage was less than 2%.

[S) Stands are a general problem irn farmers' fielcs because
of varicus reseasons like seed storage, brcadcasting,
rotting due to excessive moisture etc,

[ Dr. K.M., Badruddoza, Chairman BARC and Dr. M.M. Hahman,
Director BARI felt the need for further strengthening
of Pulse Program by exchange of materials, visits and
training of Bangladesh staff at ICRISAT.

ISHURDI

[ The major thrust of the pulses program has been shifted
to more representative research station like Ishurdi.
Earlier it was at Joydebpur, which 1is now a testing
site only.

o J. Kumar is doing a fine job, all the chickpea trials

were in an evcellent condition here.
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Some of the trisls had grown excessively
vegetative particulsrly on <+the lower side of the
fields,

. fabna locsl, Hypersnls and Sabour~i are the local
varieties of which rormer hed less problems whereas the
latter two were highly susceptidble to wilt.

o It seems thst race situastion for wilt is similar to
Hydersbad 83 8ll the materials identified resistant
here were also resistant at Ishurdi,

o The l1ines from ICRISAT giving superior performence over
years were identified and put in sdvenced yield trials.
These are being tested multilocastionally in Bangladesh.

o Demonstration trisl 2t one of the farmer fields in
Kelikapur villasge near Ishurdi was good. St, Pabna
local, Hypersols, anc Ssbour-4% were sown in lapge
plots., S1 looked best,

o Chickpea 83 8 relay crop with rice would require sdme
(1-2) tillage as nc-tillage plot had 8 very pgor
growth.

RAJSHAHI

o Large fields of chickpea from Ishurdi to Rajshahi.

] Growth w‘s optimum but stands were not perfect.

° Varicus @#ixed cropping combinations with chickpea wefe
observed¥particularly barley, wheat, mustard, coriander
and auga cane.

] At RARS ﬁajahaht only two trials, AYT and PYT were

grown.

-] No yieldidata possible becsuse of uneven growth due to
301l hetérogeneity. Weeds were to &n alarming scale.

-] Collar rot was a big problem.

° Pod borer, not much of a problem.

] Farmers used unusually high seed rates. (100~150 kg/ha)
to get good stands.

KUSHTIA & FRIDPUR

Q Very gcod chickrea crop from Ishurdi to Kushtia.

c & relatively warner region, farmers were hiéveatini
their crop. ®
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;
Good yields 15-20 ®/ha are obtained by farmers.

c

[ Hot much of axseai@ snd ancc{ problem.

-] Mixed or intercropping a very common practice. The
belief 1s that .1t Kkeeps the diseases (botrytis) and
insects off.

-] At Fridpur station only one Advanced Yield Triel, which
too was dasmaged by seepage from & nearby channel
through & rat«hole.

o On the whole S1, HMS«6 and Pabna local were good.

o Two demonstration trials at the farmers' fields were
also seen. S1, was good in both these trials. The
farmer-local ues 3lso in good competition with this
variety. Sabour-d4, Hypersocla and Pabns local were poor
to average. Hyperacla was damaged by wilt 1in asnother
field.

JESSORE

° Most of the chickp=2a harvested by farmers, only late
planted fields could be seen. These did not have good
growtn.

[ At RARS Jesscore, ail the trial were good, growth was
ideal and material was maturing.

o In AYT~1 entries from ICRISAT were being evaluated
against 1local . checks. Entries E-42 and 2 were very
good whereas chiecks were average.

[+] In AYT-2, ICCC-2 and ICCC-5 seemed to be performing
well as compared to many others.

o Among advanced breeding lines from ICRISAT, entry 65,
88, 100, 102, 106 and 111 were good to very goed,

° Among germplasm’ accessions ICC-2038, 2548, 2578, 3439,
4874, snd 11529 will prcbably have a better scope here.

[+ Evaluatiocn of chickrea strains from ICARDA: ICC-559,
476, 45C, 367, 302, 217 and 211 locked impressive,.

o In ICSN-DS, Annigeri was sverage, JG-62 very good asnd

Sato:r-% aversge to gocd. Entries 41, 26, 20, 8, 3C,
2z, 55 , 23 an¢ SC were lcoking better than the checks.




Page 4

JOYDEBPUR

-]

Dhaka to Jcydebpur, once 3 <2o99¢ area has no more
chickpea because of the changi g cropping pattern.

At BARI astetion very few triels of chickpea were
conducted.

In CIYT, sent by ICARDA, most of the entries were 1late
snd unadeptad. However, entry 2, was early and very
good wheress 4, 8 and 22 were 2130 good.

In AYT, HMNS«56 though mid-lste meemad good. 81, Pabna
locel, Sabour-4 and Hypersols were harvested and of
these S1 looked better,

A trisl on time of sowing snd -eed rate was conducted,
the preliminsry indicstions 2re that mid-November is
the best planting time and 45 kz/hs is the optimum sepd
rate,

i
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1 INTACDUCTION

Pulses occupy about 3§ percent of the cropped area and produce 2 psrcent
food grains In Bangladesh. The total ares, production and per capita availsbi.
lity of pulses have steadily decreased over the last decade or so (Tableel).
Despite corrective mess undertaken gince 1979 this trend could not be
halted or reversed. High yielding varieties of wheat, sustard and of some

W cash crops which assure high net returms to the farmer are displacing pulses
from thair traditional aress. Moreaver cultivars, which pespond to inputs are
not availsble for pulses. Nessarch is required for cultivation of pulses in
rice based crepping patterns. Good quality seed of even the local varieties
is not available to the farwem.

1 Achievements:

The coordinated pulses improvement programme initiated in 1979 and
supported by the IDAC and the World Bank, identified priority areas for pulses
research. The ressarch work on six pulse crope; khesari, lentil, chickpea,
sashkalal, sungbean and pigeonpes, included collection of local and exotic
gerwplass, its evaluation for direct use, identification of important pests
and dissases, and nutrient requirements of various crops. Training needs were
identified and seven scientists were sent for Ph.). studies for breeding,
pathelogy, agronomy and entomolegy. The details of achisvements for the IM
period are listed in Table-2. Improved varieties of summer pulses,
mashkalal were Ieleased for cultivation by farmers. Low-toxin lines of klnuﬂ
and high yielding lines of chickpes, lentil and pigeonpea were identified and
are being tested in advanced yield trials. lmportant diseases of each pulsse crop
were also identified. Effective straine of Rhizobis for mung and cthickpes were
identified. However, in the last twoc years some progress made in the eariler
years was lost, Seversl scientists left the prograsme for training or for other
Teasons, sizeable germplase was lost in all these crops. Mybridization progremme
which could have been initiated was not undertaken and well-knit approach imvol-
ving all support disciplines could not progress. Many of the equipmeuts which
arrived were not being utilized upto the writing of this document.

3

2-3«51 '! T’Shﬂﬁ:é EI!E :i

In early 1984, BARY and BARC through the IADS procured the ssrvices of a
consultant to look into the problems, achievements and prospects of pulss crops
in Bangladesh and make recommendations to cover gaps in the research input. The
consultant Jooked into s#veral earlisr consultancy reports, met with research
scientists, farwers, aduinistraters and aid agencies and submitted a report
indicating that gaps exipted in germplasm collection, maintenance and evaluation;
use of equipment, handling of the materisls at the bdreeding level, input of the
support services and seed handling, processing and storage. He also obsesved
that most of the production of pulses in Bangladesh was contributed z.ap crops
and thess were mainly grown in Kushtia, Jessore, Faridpur and Pabne ct8e - .
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Therefore he suggested that the major thrust of the pulses programme should com
out of a more representative research station like lshurdi.The Director-General,
BARI sccepted the recommendation and has already issued orders shifting the
pulses improvement prograsme to the RARS, lehurdi (Appendix-1). He has already
allocated office and laboratory rooms and approved space for aircooled seed
store and covered threshing floor. Taking note of the gape in previous research
eoffort, his orders specify that pulses improvement programme will be coordinate«
from Ishuprdi and all support discipline scientists will be respomsible to the
coordinator for their work and saministration. They may however, sesk specific
technical guidance from their departmental hesds. Since cowpea is important
mainly in Chittagong region, the major woerk on this crop will be done at the
AARS, Hathazari.

PRIOR.TIES

A+ CROPS

i

1. Lathyrus
i) Consolidate quality laboratory and continue search for new low toxin lines.

i1)Adaptation tests for these lines, including in relay-cropping and no-input
conditions.

114) Hybridization of low toxin lines with high yielding strains.

iv. Initiation of programme to screen varieties for resistance to seedling
blight and downy mildew.

v) Seed multiplication.
vi} Consumer quality research on safer consumption methods.

The germplasm will be screened for their neurotoxin content. The breeding

"material will be developed and selection will be made for low neurotoxin lines

[
.

in the segregating material. In the advanced trials we will measure strains for
their total biomass and seed yleld and identify those which produce relatively
r.ore fodder. These will be identified for the fodder section fcr their evaluat!

Lentil
1) Collection, Evaluation and documentation of germplasm.

{1) Hybridization involving local varieties and those with large seed, disease
resistance and earliness.

111)Screening for resistance to wilt, rust, bushy stunt and botrytis.
1v) Studies on inter-cropping and mixed cropping potential.

v) Collection, isolation, testing, selection and production of high N-fixation
strains of lentils,
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vi) Mutritiomal quality evaluation of q;mplu- and elite lines.
vii)Seed multiplication.

viil) Farmers fleld trials.

1x] Adaptation trial under rainfed conditions.

Hybridization work irvolving local and introduced strains will be
undertaken for increasing variability for vield, sarliness and disease resistance.

Larger trials with promising lines will be conducted at several stations
to determine the adaptation of most promising lines.

Efforts will be made to assemble wore variability from exotic sources,
especially for disease resistance, seed size and early maturity.

Collection of more Ahi strains and evaluation of their effectiveness
will be undertaken and §fnoculum of thoss found most effective will be multiplied.

Efforts wili be made to screen germplasm and segregating saterial for
resistance to rust, wilt, botrytis and bushy stunt under artifically inoculated
conditions .

Trials will be conducted to determine phosphatic, sulphur and zing
fertilizer needs of lentils. Agronomic trials will be conducted on pramising strair
Farmers field trials on larger plots on the line 795,z wili be conducted by the
Cn-famm division.

o Chickpea
i) Hybridization for cisease resistance, sarliness and high yteld.
11, Large yleld trials will be conducted in areas of adaptation.
111, Screening for resistance to wilt, botrytis anc stunt.
iv} Agronomic studies for good germination.
v} Cropping systems, late sowing potential.
vi) Isolation, selection and multiplication of Nefixing strains.
vii) Seed multiplication and prevention of post-harvest seed losses,
viil) Study of response to zinc, suiphur and phosphorus.,
Hybridization of local adapted straims; Pabna local, Sanur-/ and

Hyprosola with high ylelding and / or disease resistant strains like, JG-74,
P=326, Sl s C=235 will be undertaken.

Large scale trials on farmers fields for S1 with local cultivars as checks
will be conducted.

Strengthening laboratory and field screening facilitles for screening against
fusarius wilt, botrytis gray mold and stunt,
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Collection and identification of effective straims of chickpea Anizobly
w:ll be done; and multiplication of efficient straims will be undertaken,

Experiments to determxine phosphorus and zinc nutrition of chickpea will
be done. Study to determine the late sowing potentlal of chickpea will be
undertaken,

4« Blackorap
1) Hybridization imvolving bearing types, sarliness, resistance to YV and
high yield.
11) Agronomic studies to determine date of planting and mixed ¢ropping potential.
11! Development of control measures agalnst pod borer, leaf beetle and shoot borer.
iv) Isolation, selection anc multiplication of efficient N-fixing strains of Rhizobia
v, Evaluation for fodder potential.
vi) Seec multiplication ana prevention of so08t-harvest seed losses,
vii) On-farm testing of promising strains.

Hybricdization to §ncorporate resistance tc diseases, earliness, high
frultino capacity and day-length insemsitivity will be done.

Large scale trials will be conducted for comparing superior strains with
local cultivars.

5 Mugbo!n
i) Collection, maintenance anc evaluation of more germplasm,

11) Hybridization for YW resistance, earliness, synchrony of podding ang
high yleld.

{11) Development of control measures agaimst pod borer leaf beetle and shoot borer.
iv) Collecticn, selection and multiplication of efficient strains of rhizobia.
v) Agronomic studies on dates of planting, mixed cropping etc.
vi) Seed production and prevention of post-harvest seed losses.
vii) On farm testing of superior strains,
Hybridization of YMV resistant strains with high yielding cultivars and will

attempt to select resistant, high yielding and day-length insensitive lines for
cultivation.

We will supply the nucleus seed of local Faridpur-l and improved types;
to BADC and help them produce good quality seed.

Microbiology section has already identified some effective Rhizobia strains.
These will be multiplied to produce base inoculum and offor will be made to
produce mass inocu.:um for treatir; seed at farmers level. More strairs will be
selected.

More trials will be done with mungbean.



6. Cowpey

1) Gerwplasm collection and svaluation,

11) Development of plant protection measures againat important pests and diseases,
111) Bvaluation for fodder potential.

iv) Collection, selection and sultiplication of Rhizobia straim.

v) Sesd multiplication and prevention of post-harvest seed losses.

vi} Strengthen linkages with IITA and seek their belp in cowpes improvement.

Work to be done at Hathaxzari supported from Ishurdi, Germplass will be
collected locally and requested from IITA and Indian sources in 1984-85, It will

be evaluated at Hathazari in the following ssason. «dequate protection from importan:
diseases and insects will be provided.

Total biomass production and grain yield of the promising straime will be
sstimated and those having higher fodder production will be identified for the
fodder section for thelir use.

Local and exotic Rhizobia strains will be collected and efforts will be
made to identify the more efficient ones which will be multiplied for inoculation.

Adaptation tests will De done in areas of cultivation. Seed of improved
strains will be multiplied.

7 Fi'lg P!G

1) Collection, maintenance and evaluation of localand exotic gereplase,
11) Large scale testing of proaising strains for release as such.

111) Hybridization of promising straine/varisties with those having disease
resistance and other desirable characters.

iv) Seed multiplication(breeder's seeds),

Mo crop improvement work has been undertaken on the fleld peas in
Bangladesh in the past. Thersfore, major efforts ars required to procure the
gerwplasm for tnis pulse crop,

8. Pigeonpes
1) Germplasm collection and evaluation.
11) Emphasis on rabi types.
131) Studies on the scope of pigeonpeas in tbe Barind tract as an inter-crop.

Efforts will be made to retrieve the lost local germplasm from ICRISAT,
If possible attempts will be made to collect more variadility locally,




b

B. RISCIPLING

1. Gemwolaswmu
1) Collection, maintenance, evaluation and cstsloguing of germplasa of
important pulse crops.

11) Preparation of a working calalogue of the available gerwp)ssm.

2. Agronogy;
1) Study optimum sowing dates in relation to the cropping systems for parti-
cular zones.

11) Study of intercropping, mixed cropping and relay cropping potential of
particular crops.

111) Study of the requirements for inter-cultural cperatioms.

iv) Study of requirsments for phosphatic fertilizers and nead for application
of zinc and sulphur.

v) Study of the water requirements especislly of the radbl pulses for maximizatior
of production,

vi) Study planting methods to ensure better plant stands.
vil) Investigate relative germinability of different strains.

3. Pathology:
1) Survey and identification of important diseases of specific pulse crops.

11) Development and/or adoption of laboratory and field screening procedures
for important diseases.

111) Screening the germplasm for resistance to important diseases and identifi-
cation of resistant strains.

iv} Screening of breeding materials for resistance.

v) Development of economic chemical, biological or management control measures
especially against seed borne diseases.

vi) Study and cml diseases in post-harvest seed storage.
i S .
i Bl S5
1) Survey and identificstion of important pests of specific pulse crops.
41) Development of laboratory and field procedures for screening.
111) Xdentification of sources of resistance.
iv) Screening breeding materials.

v) Development of integrated pest mansgement measures sgaimst insect damage
to minimize and use sprays at the most appropriate time.

vi) Study and coatrol damage in post-hsrvest seed sters e,



5+ Micxobiologvy
1) Collection and identification of Shizobla for specific pulses.
11) Selection of the most effective straims.

111) multiplication of the effective strains and development of effective seed
inoculation methodology.

6. Post-tiarvest $eed Technoloqy:

1) Develop procedures to dry seed to desired levels of moisture,

11) Study the post-harvest losses and develop procedures to reduce these.
111) Develop proper seed storage facilities with lower costs.

7. Bresding:
1) Identification of local or introduced strains for direct use as varieties.

11) Initiation of hybridization programmes in most pulse crops to incorporate
disease resistance, earliness and high ylelding ability into the local land
Taces. Development of low neurotoxin strains in khesari,

111) Combine resistance to major disesses of a particular crop.
iv) Canduct multilocational trials, :
v) Produce breeders seed of local and improved cultivars,

vi) Assist seed multiplication agencies to produce high quality pure seeds of
the laproved straims,

vii) Organise symposia and workshops for exchangs and dissemination of improved
technology.

8, 1ity;
3) Screen khesarl germplass for low neurotoxin,

11) Screen breeding materials for low neurotoxin and high protein and amino acid
balance. -

111 NET WORK OF PULSES QESEARCH STATIONS:

Four major ressarch centres have been identified to conduct research on
pulse crops. These are Ishurdl (headquarters), Jessors, Joydebpur and Jamalpur.
In addition cowpea research will be conducted at Hathazari. Othar statioms will
be sub centres and will conduct adaptive trials (Figure-1). Basic facilities
which wers developed in phases I and 11 of IDARC under a World Bank comsultant
at Joydebpur will also be developed at the major stations and efforts are
already under way at Ishurdl.

IV FACILIT AND TRAINTS

The coordinated programme was initiated in 1979 and an attempt was made
to procure and establish research facilities. However, the growth has been
rather lopsided. ’



Facilitles were buiit at Joydebpur and the regional stations recelved very
little support. Compared to the required staff position shown in the next
section, presently only one 80 (breeding),-one S50 (bresding) and four SO's
(breeding) ar: inwolved in the pulses research (Table-3). The support disciplines
nominated scientists ta work on pulses only as a part time activity and therefors,
these crope received less than the required support. The following facilities
exist at Joydebpur and regional stations:

A FACILITISS:
1. Jovdebour
1) SO's and office space for them-3
11) Nell equipped pulses quality laboratory-1
111) Good space for pulses field laboratory,.
iv) Deep freezers-3
v) Seed storage bottles « boyss
vi) Seed driers-4
vil) Threshers-3
viil) Vehicle-Pickup -
Motor cycles -
Cycle -
ix) Typist -
X} Peons -
xi) Walk-in cold chamber -
xii) Seed storage room -

[

x1i1) Balarces -
xiv) Type wmriter -
xv) Photo copy machine -
xvi) Fieldman -

[ o R O N T

xvii) Furniture

xvill) Experimental space
xix) Driver -1
xx) Bag sealers -6

2. Ishupdi

1) PSO (Pulse breeding) -1

11) SO (Pulse breeding) deputed and office facility~l
i11) Fleldman small field laboratory -1

iv) Fridge -1

v) Steel Almirah « 1

vi) Book Steel Cabinet - 1
vii) Mettler Balance (2&0_52-) -d

s



ix) Poly Bag Sealer - 1
x) Measuring Tape = 1
xi) Power Tiller - 1

3. Jessore
1) One fieldman with office facility -1

4. Jamalpur
1) S0 - 1
i1) Fieldman - 1

B. Comstraints

Ishurdl (Head wuarters

1) Air Cooled seed store

2
s

i1i) Threshing floor (partially covered,

11i) Deep freezexs T, 2
Ly 3y &

i, 3

iv) Seead drier
v} Threshere
v:i, Seec storage bins and plastic boxes
vii) Typist
viil) Type writer
ix) Office and lazboratory furniture
x) Cyclostyling machine
xi)} Vehicle
xi11) Driver
x141) Motor cycles
xiv) Seed counter
xv) Projeztor, camera

1' 3,4

xvi) Mettler balance !
xvii) Moisture meter
1,3, 4

xviii) Sprayers -6
xix) Dusters 1» 3 4
xx) Polythene packets, erwelopes 1,3, 4
xxi) Petridishes and other glass ware 1

iy

i~
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xxii) Tapes, Ropes 1* 3¢ ©
xxiii) Almirahs, Book racks ! .
xxiv) Books and jourmals L 3 &
wv) Scientists and field starr 10 3 4
xvi) Field note books 't 2 3 4

Note : Superscripts indicate requirements at the cther assigned statioms as followms:

1. Jessore

2. Joydebpur
3. Jamalpur
4Le Chittagong.

C BaSI. REJUIREMENTS

The foremost requirement is for the traineg staff. Seven sclentists
are currently on study leave. There is a serious paucity of the staff at the
grast oot level f.e. fieldmen and field assistants whc will maintain the
programme. The present staff, required number anc gaps are listed im Table-3.
“hiie some of the staff are Togquired immedistely, others could be recruitec
in due course of time.

Construction of alr conditioned seed stores for breeding material at
ishurdl and Jessore are necessary to prevent loases of valuable Breeding-
materials as have occurred in the past,

Jevelopment of programmes in support disciplines; pathology, agronomy,
entomclogy, microbiology a~d quality may be done ir such a way that they have
relevance to the breeding programme and they become part of a broader crop
improvement effort on pulses,

Cthe: facilities and constraints have been mentioned In an earlier
chapter which may be considered when aeveloping facilities at the main and
sub stations,

V Detailed Yearwise ~rograome Qf Work.
1684=85

1. Collect more germplasm of khesarl, lentil, pigeonpea,pea and :cwpn.
Request important germplasm of these & chickpn, l_u?alu, mngbnn}

‘from India, ICRISAT, AVRDC and ICATDA. horndy

v v v (.cw
2. Evaluate tmortmt available germplasm of khesari, lentil, chickpea
. and c?ta and collect data on ioportant characters 7 r a catalogue,

W@,W'W

|
l
!



3.

bo
5

t.

19.
20.

21.

22,
23.

- 1] -

- v’ %% y*rwft}
Initfate limited hybridization work in khesari, lentll ang chickpu

to incorporate, earliness, disease resistance and large seed into

;ho local types. In khesari hybridization will irnvolve low neaurotoxin
ines,

Conduct adaptation tests for promising strains 1n esach crop. Mol

Conduct on-farm trials feor S, a promising strain of chickpea. G’LMK

P
Survey to monitor important diseases of pulse crops in major pulse Nﬂw '
growing areas.

Screening of chickpea germplasm and breeding material against wilt U‘:ﬁ? oRiv
and root rot anc botrytls gray mold. Development and adoption of  afasWew!
screening methods in laboratory anc/or fileld against important

diseases of pulses.

Initiate studies on seed-borne nature of important diseases and
develop measures to control them. Study of diseases of post-harvest 7
stored pulses.

Studies on-sowing dates to fit pulses in cropping systems, yk -}“zjzg

Conduct experiments to determine potential of pulses in intercropping M‘V-
anc relay cropping. W

! H"Ltl
Determine zinc and sulphur needs of important pulses. 4 ;“}”‘"
Studies to ensure better plant ltlndl; \/
Survey imporiant pests of pulse crops. ’7

” J"
Conduct experimerts to determine an efficle-t schedule for spraying. Y#““7
) /!-

Control of pests of stored pulses, ’4,
Collection anc selection of efficlent straine of Rhizobia. 7 7

Multiplication of effective Ihjzobia strains of chickpea and mungbean. ER;

Develop proper se«d storage facilities at Ishurdl, Jessore and Joydebpu':}a"#

Study ways and means to reduce post-harvest seed-losses, — er‘

Produce small quantities of breeder's seed of the important local 2
varieties and other improved cultivars. Assist BADC to produce pure
seed of the improved cultivars of pulses.

Organise review meeting of 1983-8;, pulses experiments and hold
discussions to plan 1984~85 work. Write the report cf work for 24 }.,m.:

1983-84.
Write up s detailed plan of work for 1984-89. Deore
Continue screening khesari germplasm for low neurotoxin, {l':/“‘f w



1985-8€

1. Collect mor: germplase and continue evaluation for use and
developing a catalogue.

2. More hybridization work irwolving sources of resistance identified
by local pathologists. Attempts to make three-way and double-crosses
to incorporate resistance to more than one disease.

3. Arrange more segregating material from ICRISAT, AV30C anc JCARDA for
chickpea, mungbean and lentils, respectively.

Le Grow Flts of the crosses already made in 198,-85.

S Screen more germplasm and segregating material against important
ciseases for which facilities will become available.

[ Condu.t adaptation tests for more promising materials identified for
each crop from germplasm or advancec segregat.ng material received
from In termaticnal Institutes.

T Arrange to supply (chickpea) S1 seel to =ADC for multiplication and
more on-farm tests,

E. arrange on-farm tests for promising lines ldentified in other pulses
€.g. , line 79342 in lentils.

. Coniince stulies or seed rorne diseasss, develop and improve
facilities for cther aiseases,

10. Zentinu: work on juentification of sourcer of resistance to insect
pests and titing of sgrays.

11, Continue suiveys on imp¢rtant diseases of pulse crcps.

i2. Continue experiments on sowing dates,mixed, inter- relay cropning.

13, Continue experiments on zinc, sulphur . phosphorus.

14. Continue studies on ermsuring better crop stands,

15, Continue efforts to reduce seed losses in stores due to insects
and discases,

1€. Continue collection, selection and multiplication of efficient
Rhizobis straine. N

17. Provide breeders seed of important local and Smproved varieties of
pulses to BADC and assist them in producing foundation and
registered seed.

18. COrganise review meeting for 1985-86 and planning for 1986-87 experiments.

19.

Continmue screening rhesari germplasm for low murotoxkn.
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1. Evaluate more germ.lasm anc develop a prelirinary workineg catalogue.

2+ More hybridization work-single, three-way anc dou-le-crosses.
Initiate back croases (if necessary) to improve land taces for impor-
tant simple characters.

3. leceive more segregating material from ~VC, 1:RISAT and IC:Iae

AN Grow Fl's ang screen Fz'l for specific diseases as planned.

£« Screen more germplasm agjainst impcrtant diseases.

©. Conduc: aduptation tests for promising materiasl from advanced
generation material found suitable from international institutes.

7. arrange to supply of 79542 lenti]l se2c to A2 fOor multiplication
and more on~‘arm tests. Similar arrancements fcr lines in khesari,
mungbean, mashkalal & pigeonpea.

g, Continue on-going stuaies in pathology, sgronomy, microblology
and entomology.

S.  assist bADC in producing foundation, reyisterwd and certified sead
¢: various local and improvecd varieties anc supply nrezders seed
of these.

10. Initiate screcning segregating populations of khesari for low neurotoxin.

li. Urganize review and planning meeting.

1987=-88

1. Prepare a working catalogue of available cermol ssm of all
important pulse crops.

2. Continue hybridization to incorpcrate important characters and
combined resistance. Continue bacx crossing.

3. Receive more material from International Institutes.

be

Grow F, 'sand screen Ff" for specific and multiple

disease resistance. Selection of individual plants and progenies.

Conduct adaptation tests for promising material.
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6.  Supply to BADC bresder’s seec of new and old stralms for producing
foundation seed. Assist them In producing foundation registerec
and certified seed. Train BADUC staff and SMS5 in seed production
technology.

7. Write up results of ongoing studies of pathology, agronomy,
microbiology and entomology. Modify old studies according to
requirements.

B. Continue screening segregating populations of khesari for
seleaction of low neurotoxin plants and lines,

S. Initiate basic studies in genetics and breeding.

1C. Crganise a review and planning meeting and a workshop on pulses
improvement work in Bangladesh,

1928-89
1. Continue hybridization as required.
e eceive more materfal from International Institutes,

3+ Grow F y ° , r. and F, generations. Screen for one or more
diseasbs. Sefect p?ants a{‘\d pProgeniesor agronomic tralts.

ws COnauct acaptation tests for promising material,
5. Supply breeders see. and assist BADC in producing certifie:z see:,

[ Jecelive feed-back information from farmers on improved c.ltivars
and technclogy and modify ressarch objectives.

Te Write up reports of the studies concluded in various disciplines.
8. Continue experiments as required in various disciulines,

9. Continue search of low neurotoxin lines from segregating materials
of khesari.

10. Crganise planning and review meetings and follow up action in the
next five year plan.

ACHNC AL EDG=MENTS ;

We are thankful to Dr, K.M.Badruddoza, Mr. Kamal Lddin ahmad, Dx. M.M.
Rahman and Dr. D.M. Daugherty for encouraging discussions on the pulses project.
A considerable input into this write up is from the discussions in the
BAR! Pulses Improvement Prograsme, weeting for rabi 198,-85 held at Joydebpur
on August,19,192,. Dr, Hamizuddin Ahmad, Head Fiant Pathology Division discussed
the pathology section with us and gave useful suggestions,



- 15 .

Table=l : Ares and producticn of various pulse cropsin Bangladesh 1371/72 and
1981/:2. r
“" Afes ﬂc ?” " Ttom Veangedl
CR(P 197172 961 19.1- 72 I 1981-82 [ ﬁJ
~hesars UHE B N0 e 62,90 ¥> 03
SER £ 74 D dne
Lentil 1?,;;?; 18, 528 18 52,451 47,155 234 €SF
¢ y 7y
Gram 174,005 131,630 17 O, 58,580 1,18 Y 9 690
¢ CR SR é
Mas hkalat 130,0.€ 10,e15  I2b 3,28 29,038 19 Y 70
22 50 o5 . -
u “t, 53¢ 37, % 13,00C ,88 € 477
) 5y -
Aotor Fielc es) &7, ¢.3o 26,715 3'b 17,428 " 225 36 Lu?
T “i 2
~rnar  igecnpea) The 10, 00X Loz, 1,000 1§ NAY)
. -7 us i
Caer sab: pulses  3t..E 3,998y | 1,500 76y 8,81 by
R Y
baris pulses 16,3, L 1t -0
Total 283, 335 77¢, 000, 27 My 20z, 00K
-1 SR
(Sourze : Agril, Year book of Bangladesh, 1982, Eu3),
Mugn Talias idds  leglda -
€2 ol v 72073 , 73/7;1/ 79‘/75 fof&/
oY
gTe €70 g 0 &16 79, 700
- 2 et
u?) LI5S
’lu”ow é@w Seailise Rawer ifta funt= ‘-‘(ﬂ
/‘p/'p \‘}}15 “lﬂ»’ &0’ f)(—f—» %’MM Msm Mf_‘ §

! Lowg G

Vhagera Mandd fpel 10 Avin % :
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Table-2 : Achievements in pulses varietal improvement, 1976198,

1. Mungbean
2. Baflckoran
3+ Khesari
4Le Chickpea
5. Lentil

€. Pigeonpea

T Cotw Jreo-

¢ fald e

H

Tobd Gewmplaan'98

500 germplasm were evaluated and one varisty in—thw— 54
'MUBARIL' has been released.
300 germplasm  evaluated and one varisty smethe—rmmwref 35Y

'BARCMASHI' has besn relessec.

13¢ lines have been tested and eight low toxin lines ‘.2‘7
have been fdentified.

[ W
131 gnmpluqu advanced lines W testec and one promising 6‘5’
line S bu»—b:tn identifiec. )
.

2 1314 gemlasn‘/]ims were tested and one line, 79542 goy
promising for Ishurdi area.
a et Y
: 20C pigeonpea lines ha;c»hnnn introduced fror ICRISAT [

anc four short durated dwarf lines were identified.
These are:- 1CPL-2, 1C7L-s, 70012 and THOL3.
. ‘} .50

(et



Table-} Stafting Pattern for i‘ulses Research Center, LARI
198/~3% to 1988-89.

Joeition 1shurdi. Jessore. Jamalpur.Joydebpur.Hathazart, Faridpur. Rajshahl, Total Existing’ Gap. -
ijoct(mroctor 1 - - - - - - 1 - 1
1 - - - - = 1 - i
2 1 1 - - - - A 2 2
1 - - - - - 1 1
1 - - - - - - 1 1
1 - - - - - - 1 !
1 =1 e - - i 2 5
1 - 1 1 1 - 7 ? -
1 1 - - - - 2 - 2
1 - - - - - 1 - 1
1 - - - - - 1 - 1
- - - - - - X - 1
- - i - ~ - 1 - )
% 1 2 ] 1 - 13 T [3
2 1 1 i 1 1 10 10 -
- - 1 - - - 2 - 2
- l - l - - 3 - J L)
- 1 - - - - 2 - 2
- - 1 - - - 1 - .
O S R K I T 1810 E
2 2 - ] - - 9 5 4
Yold “enAll Sec.) 3 2 2 . ! 1 1 12 5 7
gf nghzgm Sec,) 2 1 1 - - - 4 : 4
otal{s 9 3 w3 2 1 1 a5 10 15
Soountant 1 - - - - - - 1 1
SYerk/Typist 2 - - 1 - - - 3 3
Iriver 2 1 1 1 - - - 5 - 5
Ass. 2 1 - 1 _= - - & 42
‘rand Total k™ 14 1 11 5 3 2 i » 42

.+ These number .have been indicated in the recent reorganisaticnal set up,which is Leing done at uUAR] and are ..ob necessa-
rily in position, Infact one ISt, vne SSC and three SO's are on .ulses work and seven scientists ars doing ~h.D. and two
HSce
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Fiyure 1. Map showinjy location of pulses re.:arch stati-ns
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No.2u/T/Bak1/ [0}
Dated, : 11 August,q

Reeping in view the nataonal requirements of research for
pulscs improvement end in conformity with the avowedpolicy of
taking the aprlied roscarch activities to the centre of concen-
trated cultivation of a particular commodity, the following orders
arc issued for immediat. cxecution

(1) Jhe Ae csellcultural Rescarch Station, Ishurdi will
Serve as tn. primar, centre for applied research on pulseg..

Tccordingly the rosponsibility “of all on-going applied .
rescarch progromm:. Lo shafted to thy RLas, Ishurdi. This,
hod:Vf;T—wxll ,Acluu works on collection and preservation
of penetle r oources, quality testiny and other researches
¢l fundem-nu .l natury, umbracaing all digeiplines, rclevent
to the r: 2 of rhe upplicd researeh progromme. These
activities will to performed at the Headguarters,Joydebpur.

(2) Dr. Mutiur darnan, ol (ruls.s) will be the Technical
_kregramm. L;ud;r for fulses improvemcnt regearch. He will
Y. accounta.l. to th. u.ad, rlant_é;;:dxng Livision and the
Director (*.:.arch) at the headquarters for the technical
prozramme . te..arch programme d:ovilopment and planning
chall be done at the regional lev.l with th. aseistance
¢f the 'Think-Tenk' at the headquarters. The programme will
be review=4 from time to tim. by interdisciplinary task
forces, and approved by the Dircctor General on the
recommendation of the Central Frogramme heview Committee.
The Technical Programme Leader shall work through the

m,\“wv. i
30, ReBS, who is his local administrative boss.

(3> Th&‘brond sdministrative and financial .policy 8nidelincl
will be gnvan bty the Beadquarters. Th‘ Band Pmnntwareedins
Pivision will subpmit the break-up of funds for g}e prosrammc‘
and according to this break-up funds will be’ rzlaalea by -

ha.dguarters to the 080, RsRS, who ahlll amkeﬁthen

~w¢«w e ok
! e Y s e Proom 2" erln ‘Wﬁwron



Leader, Hcac cf Filent:!Breeding Divisien and Direetér

(fescarch) for their information. Under no circumstances,
the €3C, iLu'0, :hall div.rt th. funds of ihis programme
to ethor prog: ‘

(=) While the puic.s out-riach programme will receive _emphesis
at ubsac“c, va.alpur nnd :avld ary various sub-statlons
will certinue ccrddc~1ns routin: uxpuriments and varletal

txatzas as required. The requirem mént of vorious stations
in this regard wWill be reviewed end necessary steps taken,

(5 Vhil  zhye FoG | fulgez) ot Ishurdi will act as the Technical
Tiﬁvbram:\ Leader, thne livad, Flant Zro.ding Division will
Toireiss fAT moritoring ana ovalusting autherity in imple-
menting the tecnonical progranme and managing financial and

miristrative wittors as delegated by the Direcetor General,
wAl. w11 T scarch rroprammoc of pulscs to Yo undertakern by
th: various divicion: will hav. tc oo in cenformity with

the plor of work rucemmondcsd Tty the Contral Roview Committee
and approves Ty the Zirecter Yoneral BLRI.

(6) Urdar the r w arrongsLelt, fuecCissar, acjustoonts in manpower

Wies ol e . o melorandum on manpewsr distridbution
i il secn. Intoirdiscizlinary ta  forces will be

cor.stitutud at verious locaticns c.penCing cn programme needs.

(7) &1) *:xehmical aczistance and sdévigery services Trovided by
varicus funding agencics, chanullcc/c“ng?swill have to
cornform to the procedures -outlined in this and subssquent
memoranda regarding strongthening pulses programme.

(8) The Hevad, Flent Breeding Division will take necessary
follow-up mcasures to implement tThé oréer.

/

Vd
Director General
Eangladesh agricultural
Research Institute.
Dietridbutions

M.marhresy b 8 ,"",’.A‘bi«fmmct;t—;gwq',..ﬁum.‘,.
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and
International Agricultural Development Service,
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CONSULTANT
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CONSULTANCY TO IADS/BARC PULSES PROGRAM
JANUARY 15 - FEBRUARY 5, 1384

I was invited by the Bangladesh Agricultural Research Council(BARC)
through the International Agricultural Development Service (IADS) to
evaluate and report on the status of Pulse crops improvement work in
Bangladesh with the following terms of reference:

"He will examine the Pulses Improvement Programme at BARI and
visit the following stations:

Joydebpur, Ishurdi, Jessore, Chittagong and Jamalpur.

He will recommend on action programme in consultation with the
Crops Specialist on Chickpea, Lentils and Pigeonpea crops.

Consultant will evaluate the progress made in the BARC supported
coordinated pulses programme and recommend future course of action.

He will submit a consolidated report on the status of research
preparedness and future course of action on all major pulse crops.”
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1. sumary'

1. There are five important pulse crops in Bangladeshs khesari,
lentil, chickpea, mash kalai and mungbean. Some work is heing
done on pigeonpea. Recently promising cultivars have been
identified or released in each crop. More work on high yield-
ing and disease resistant cultivars is needed.

2. Only a few staff are involved in pulses resecarch. They are
talented. Some other staff are under training. Most staff
could benefit from practical training on specific pulses at
international institutes. Efforts may be made to rebuild
the programme hefore trained staff returns,

3. Very limited germplasm is available for the pulse crops,
Major losses of germplasm and breeding materials of chickpea
and lentil occurred recently. These should be avoided.

More germplasm may be collected from locatl and exotic
sources for direct agronomic evaluation and possible relcase
for immcdiate gains.

4. Frequent transfers of staff have resulted in discontinuity
of work and loss of valuable breeding materials. National
agricultural set up and international aid agencies may
ensure continued and long sustained efforts for crop
improvement work.

5. In general there is a paucity of literature. Books, Journals,
symposia and workshop proceedings, consultancy reports, disease
hand books, bulletins, newsletters, annual reports from
international recscarch institutes may be procured for central
and scctional librarics.

6. Funds for travel by scientists to various stations and
farmers fields arc limited, More funds for such travel
and to attend- symposia, workshops etc may be ensured.

7. Some farmers in Kushtia, Faridpur and Jessore grow very
good crops. Presently a socioeconomic survey is being
done. This survey may help in knowing problems and may
give clues for proper management.

8. There appears to be a general delay in planting of rabi pulse
crops. In general pulses do not respond to fertilizers. Zinc
deficiency is fairly common in Bangladesh. Experiments to
detcrmine planting dJdates in relation to paddy cropping systems
may be done.

1 Please sec appendix-1 for abbreviation details.



10.

11.

12.

13.

14.

15.

16.

Stubbles from previous crops should be removed to prevent
damage by collar rot (Sclerotium rolfsii). In addition
important diseases of pulses crops may be identified based
on previous reports. Information is that, stunt, fusarium
wilt and botrytis gray mold in chickpea, bushy stunt, root
rots and rust in lentil, seedling blight in khesari, yellow
mosaic virus in mashkalai and mungbean and sterility mosaic
in pigeonpea are important in Bangladesh. Work on these
may be started.

is can cause damage. Integrated pest control may be
worked out for timing sprays at most beneficial stages-

Greater emphasis is needed to develop high yielding, disease
resistant and stable genotypes which have similar maturity
pattern as the local land races. Hybridization between high
yielding exotic strains and local cultivars may be undertaken
as soon as possible. A multidisciplinary team approach may
be adopted.

Remnant seed of all important breeding materials should be
retained in cold store until the following season's harvest
is in, as an insurance against crop failure or loss of seed
in the laboratory.

Presently seed viability of chickpea and lentil is poor, may
be because of excess seed moisture and bruchid damage. Post~
harvest seed handling and seed storage requires urgent atten-
tion. ‘Air conditioned and insulated seed stores may be
provided at important pulses research stations.

Seed purity of pulses leaves much to be desired. Mixtures
were seen in all rabi pulses. No efforts were being made
to produce selfed pure seed of pigeonpeas,an often cross-
pollinated crop. Breeders and research insititutions may
be entrusted to maintain pure seed.

Only a limited good quality seed is available to farmers.
BADC, breeders and administrators may discuss and implement
ways and means of providing good quality seed of all improved
cultivars.

A well equipped pulses quality analysis laboratory has been
established by the IDRC at the BARI. Samples for protein
and amino acids are analyzed. Khesari is screened for
neurotoxin. A low neurotoxin strain 3968 was identified.
More work may be undertaken to identify more low neurotoxin
srprsine,



17,

18.

19.
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Equipment already available should be documented and put to
proper use. As the work is strengthened more equipment like
seed planters, threshers, driers, storage materials, and
field supplies should be procured.

Basic studies to investigate greater adaptability of khesari
and lentils than chickpeas may be done. After collecting
background information,an appropriate research project for
chickpea/lentil may be developed to produce genotypes which
could replace khesari in the long run.

Contacts with international institutes may be strengthened
further. Efforts may be made to simplify the procedure to
receive seed materials in a short-time. Presently it takes
two months or more and the delay often results in lower seed
viability.

Finally, a number of consultancy reports on improvement of
pulse crops in Bangladesh are available. The BARC and the
aid agencies may identify areas of interest and support 4
long-term pulses improvement project.



11. INTRODUCTION

Rice is the major food of Bangladesh. Pulses complement the diet

of her population by providing good and relatively low cost protein.
The per day per capita availability of pulses in Bangladesh is 8 g

as against the estimated minimum of 28g and optimum of 65 g (Khan,
1983). The 1980-81 praduction of 208000 tons (Agricultural year

book of Bangladesh, 1982) needs to be doubled by 1984-85 to provide
minimum requirement of 454, 000 tons (Green § Hawtin, 1979).

Obviously this task is very difficult. However, substantial increases
in the production can be made by developing good cultivars and proper
management practices in the existing cropping systems.

Khesari, lentil, chickpea, mashkalai and mungbean are the most
important pulse crops. BARC initiated a coordinated project on
pulse crops in 1978, which has the overall responsibility for
conducting research on these crops. A consultant pulses breeder
was appointed with the help of the World Bank. IDRC funded the
pulses project and provided physical facilities for research
work., Two experts on pulses improvement helped to plan the
program (Green & Hawtin, 1979) and made recommendations on
priorities of research for the next five years. 1 quote the
most important conclusion from their report:

"Our conclusion is that it is imperative to study the cultural
practices used by the farmer to learn if, within his capabilities,
modification can be made which will result in higher yields.
Relatively small changes in techniques (eg. the use of Rhizobial
inoculation placed phosphate fertilizer, disease and pest control,
line sowing, correcting mineral deficiencies) may result in
substantial yield increases'. This appears to be as relevant
today as it was five years ago.

The pulses programme has made good progress since then. Varieties

of summer mung (Mubarik), mashkalai (T-9) and of chickpeas (Hyprosola)
were released and in khesari, lentils and pigeonpeas have been identi-
fied. The estimated benefit from the two summer pulses may be already
worth Tk. 33 million (Gill, 1983)., However, there is much scope for
improvement in the major rabi pulse crops. Development of superior
cultivars and management practices require greater emphasis.

A short consultancy like this one cannot be expected to investigate
the agricultural system for particular crops in totality. But one
word of caution is in order. It is customary to recommend high
fertility doses on rice crops but this especially nitrogen can be
harmful to pulses. So scientists must communicate with the needs
of both crops in mind., Mutual crop relations are the key, An
attempt has been made to look at the problems of pulses production
from a technical view. Examples taken are to illustrate the system
rather than to pinpoint deficiencies in individuals and/or groups.



Finally my own experience with only chickpes may have a limited applica
tion to the other pulse crops. Therefore, I have tried to discuss the
particular problems with as many concerned people as possible to make
generalisations relevant.

I11. PRESENT STATUS OF PULSES RESEARCH

Five pulse crops are important in Bangladesh. These are;khesari,
lentil, chickpea, mashkalai and mungbean. Some work is telng done
on pigeonpea also, The research work is carried out at the BARI,
Joydebpur, which has its regional research stations at Jamalpur,
Ishurdi, Jessore and Chittagong. Work on mutation breeding is

done at the INAyMymensingh. Agronomic investigations are also
carried out at the BAU, Mymensingh. I visited the pulses research
stations and farmers in the major pulses areas and met over S0
scientists to discuss the pulses improvement programme (Appendix I).

During my travel through various regional stations and farmers
fields, | did.not find any serious problems except poor stands
with the rabi pulses - khesari, lentil and chickpea. Some
farmers in Pabna, Bogra, Jessore, Kushtia and Faridpur, grew

very good crops. The poor stands were perhaps due to low seed
rate, damaged seed (bruchid infestation), low seed viability
(storage problem) or damage by Sclerotium rolfsii (collar rot}.
Through reports I learn that at later stages, the crops of lentil
and chickpea may be affected by botrytis gray mold and the former
also with rust. At this stage I found little damage by Heliothis
pod borer.

Two consultancy reports {CGreen and Hawtin, 1979; Gowda, 1982) on
pulses work and several trip reports on chickpea improvement in
Bangladesh by various ICRISAT Scientists (Nene, 1980; Kumar, 1980;
Gowda, 1981; Nene, Smithson and Reed, 198!; Smithson, 1982; and
Singh 1983) are available which refer to the development of breeding
materials during various stages of the programme. A book on ''Pulse
Crops in Bangladesh' was published recently by Gowda and Kaul (1983).
These formed important sources of information for this consultancy.

A. STAFF, TRAINING AND LITERATURE

1. Staff: Presently the greatest problem is a lack of experienced
staff. Only one member remains from the staff I visited in
1980. He is leaving shortly for his Ph. D. studies. Others
have either been transferred or are doing their studies.

Dr. Kaul, who coordinated the activities upto 1982 has only
very limited time for pulses work. There is one SSO (now
being transferred to genetic resources) and four SO's at
Joydebpur, one SSO at Ishurdi and one $SO at Jamalpur to
look after the breedine work.



2, Training: Pulse crops require different techniques for
hybridization, maintenance and evaluation. Their agronomy
is much different than for rice. A person trained at
ICRISAT for identification of diseases of chickpea and
pigeonpea now works with potato. It is necessary that staff
working with these get short term training at national and
international institutes to learn various techniques.

3. Literature: During my visit to various places I found limited
literature especially on pulse crops. There are not enough
books, journal reports and bulletins. Vast amount of
literature for example on chickpea and pigeonpea (ICRISAT) and
lentil (ICARDA) which is supplied free of cost is not available
even with the PSO's There are annual progress reports of
various desciplines, newsletters, proceedings of workshops and
symposia, manuals, booklets on diseases and pests which have
been supplied to the various scientists from time to time but
are not available. Thus the scientists have no ready sources
for consultation. Even the reports of specific consultants
on pulses are not available.

GENETIC RESOURCES

A limited number of accessions both local and exotic are
available mainly at BARI (Appendix II). The collections

for khesari, mashkalai and mungbean are rather small and

are unlikély to have enough variability. In lentil and
chickpea, variability can be requested from ICARDA and
ICRISAT. Present stocks of 5-10 g per accession are
insufficient. About 40 per cent of the chickpea germplasm
was lost this year alone because of seed handling and storage
problems.  Poor germination was common on almost all stations
and resulted in the loss of valuable materials. However, plant
stands of local cultivars were normal.

AGRONOMY , PHYSIOLOGY AND MICROBIOQLOGY

One of the practices by farmers is that they grow pulses in
relatively poorer soils partly to avoid excessive vegetative
growth. However, in most research station trials in Bangla-
desh some fertilizer had been added even in good and fertile
soils so that there was overgrowth. At some stations there
were trials for studying N, P, K, Zn and Mn uptake. In
general zinc is deficient in Bangladesh soils and this could
be applied. Other fertilizers especially N should be added
with caution, lest the crop might overgrow. Late rains in
the season had delayed planting of pulse crops in general
this year. However, it was noted that some chickpea and
pigeonpea were planted as late as early January at the
research stations. It appears these will produce little
yield. Experiments on planting dates of these crops may

be done to determine optimum time. Relatively early plant-
ings may be advisable to escape rains during harvest. How-
ever, planting must fit the rice cropping pattern.
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Irrigation procedure at research stations may be improved.
Presently flooding of uneven fields leads to water stagnation
and seed rotting. If the land is properly levelled and bunds
are made to hold water in smaller strips, more even distribution
of water can be assured. Excess water can cause harm because
chickpea and pigeonpea cannot tolerate water logging.

Farmers do not irrigate their fields. However, sprinkler irri-
gation was given 2-3 times at the BADC farm at Amjubi. They
had good crops of Hyprosola and a kabuli type chickpea L-144.
The soil was sandy loam and chickpeas showed moisture stress.
They were planning more irrigation whichwas advisable. The
crop was well grown, There was a small patch with root rot,
and also nematode damage.

CIDA is funding a large project on pulses and oil seeds in BD
and in pursuance of that a team had gone to survey the Socio-
economic constraints for pulse crops production in Bangladesh.
1 had discussions with Drs. Sharofat Hussain Khan and Ahmad,
survey team members. They observed that irrigation by shallow
tubewells is pushing the pulses out of Rajashahi and Bogra
areas, although it is uneconomic to produce other crops.

These types of surveys may lead to important clues for
planning research programmes for developing risk efficient
genotypes.

We also saw pulses being grown in mixed cropping. This
practice is useful in areas with uncertain moisture
conditions and results in better land utilization.

There was good nodulation in some plants which were uprooted.
However, it appears that there is limited data to assess the
status of Rhizobia in Bangladesh soils,

CROP PROTECTION

I did not observe any serious disease or pest problem in any
one of the three rabi pulses. Earlier in the season
Sclerotium rolfsii caused damage to trials at most situations.
I observed chickpea stunt and occassional, fusarium wilt in
chickpea and a virus problem in lentil. Reports indicate
that botrytis gray mold becomes a problem later in the

_seasca. Efforts may be made to train people in identification
of these diseases and adopt screening facilities available with
ICRISAT. Already a chickpea wilt sick plot is developed at
BARI, where ICRRWN was being screened. The material was planted
on 12 November and JG-62 had already started wilting. There was
no appreciable wilting in other lines as yet.




I did not think that ascochyta blight is a problem in Bangladesh
but Dr. Shaikh at Mymensingh told me that disease appears there.
Dr, Nene also did not report this disease during his travelg in
1980 and 1982,

CROP IMPROVEMENT

The Bangladesh environment is unique because winter rains and
drought are periodic risks to rabi pulses production. Excess
moisture may cause over growth and favour disease development.
Focus should be placed on utilizing local germplasm adapted to
multiple stresses and disease resistance. Therefore, it is
necessary that the local programme develops breeding and disease
screening capabilities.

Breeding Material: At present the breeding effort is limited to
only selection. There is limited germplasm for each crop.
Germplasm and breeding material for chickpea is received from
ICRISAT and for lentil from ICARDA. Most of these are unsuitable
to the Bangladesh conditions. Breeding materials from ICARDA may
have different photoperiodic response in Bangladesh as these are
grown in summer there.

Most of the materials in advanced yield trials at different
locations on khesari (5), lentils (5) and chickpea (9} were
later in maturity than the local checks. Therefore efforts
will have to be made to breed materials which are suitable
and are:stable across locations.

Generally conduct of trials at all the research stations was
good. However, there were problems with germination at
Joydebpur, Ishurdi, Jamalpur and Jessore. They informed me
that the seed viability was poor. Several trials from
Joydebpur, all trials from ICARDA and some from ICRISAT did
not germinate. Reason for poor germination of ICARDA seed
was not known. ICSN-DS and ICRRWN supplied from ICRISAT
this year emerged alright.

Presently the seed is kept in paper or polythene bags in
ambient conditions in the laboratories. In addition to
bruchid infestation this may also result in higher seed
moisture per centage than is desirable. In fact seeds of
all pulses except khesari were either infested or had
bruchid eggs.

I could see polythylene bottles of different sizes in the
laboratory for seed storage but were not used. I was told
that IDRC hat funded the pulses project earlier and they
had supplied various materials for use. It now appears
that the staff does not have experience of using these
facilitiec,
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In a bresding programme the breeding material may be lost because of
several reasons. As an ipsurance against this remnant seed is kept
in cold storage, which msy be discarded after the harvest from next
season is available. This practice may be encouraged to aveid
future losses of superior breeding lines,

I have listed the physical facilities available at different stations,
mostly at Joydebpur (Appendix III). Most of these facilities were
created by Dr. A.K. Kaul, a World Bank Pulses Breeder,at BARI during
1979-1982. The funds for these were provided by the IDRC. However,
most of these are not being used at present.

Research facilitles for pulses at Ishurdi, where improvement work may
be shifted are non existant., They will need insulated seed storage
room, deep freezers, seced driers, balances, seed storage bottles,
planters (?) covered crop work area and threshing floors. Present
facilities are almost all utilized by wheat, which matures at the same
time as rabi pulses.

SEED PRODUCTION

It appears that most of the farmers depend for the seed supply of
pulses on local market sources. Commerclial storage facilities may
not be ideal for proper seed viability and may encourage bruchid
infestation, Poor seed could be the cause of thin plant stands on
some farmer fields. The BARC and BADC may discuss ways and means for
providing good quality seed to the farmers at proper time, The
responsibility for breeders' seed of all cultivars may be entrusted
to respective breeders and the Institutes. Further multiplication
should have some check by these breeders to maintain purity of the
certified seed.

Seed Exchange: The pigeonpea materials for rabi were supposed to be
planted before October 1S5 but mostly on research stations these were
planted in the middle of December and were looking aweful. However,
October planted pigeonpeas at Joydebpur, especially ICPL-4 and -268
may produce respectable yields. Major source of chickpea material is
ICRISAT. This year we supplied several trials and promising lines,
The material was sent from our Delhi office on October 12, 1983 but I
was told that this was received at Ishurdi on December 18 only and
planted on December 24. The germination was alright but the material
is unlikely to perform well. The trials should be repeated next year.
The International Chickpea Adaptation Trials at Ishurdi and Jamalpur
and ‘ICARDA F, and large seeded trials at Jamalpur did not germinate
at all. I dg not know what caused this. Urgent attention is required
to expedite the seed material release so that it is received in time
and in good shape. Unfortunately it is not possible for ICRISAT to
dispatch the material before beginning of October because our inter-
national nurseries are finalized in mid September.
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G.  CONSUMER QUALITY
The quality laboratory is well equipped. They have grain protein
analyzer, amino acid analyzer, incubator, microbalance and other
required equipments. They are doing useful work on screening
khesari strains for low neurotoxin percentage. They have already
identified a few such strains. Dr. M. Hussain from BAU is
currently spending a six month sabbatic to work on low neurotoxin
lines in khesari.
They alsc determine protein per centage in some of their impraved .
materials. A high protein strain Hyprosola was released by INA,
Mymensingh. However the strain has smaller seed size, which
may account for its high protein percentage.

RECOMMENDATIONS

The research work should be restricted to the major pulse crops:
khesari, lentil, chickpea, mashkalai and mungbean, unless there
appears a possibility of pay~off from one of the minor pulses. A
multidisciplinary team of scientists should work together to ]
develop improved cultivars and practices for Bangladesh conditiong.
Survey should be done to know major constraints to pulses production.

A,

STAFF, TRAINING AND LITERATURE

There is an urgent need of more scientific and support staff in
breeding, pathology agronomy, entomology and germplasm. Each
important station should have staff members in these disciplimes
and effgrts may be made to encourage scientists to continue in
their field of research,

Staff may be sent for short-term training to the international
institutes. This is particularly necessary for scientific
officers in breeding, pathology, agronomy, entomology and germ-
plasm. It may be ensured that a person after receiving training
continues to work in the same specialisation.

The literature on the major pulses may be procured and made
available in central and sectional libraries. Many¥ workshop
and symposis proceedings, bibliographies, newsletters, annual
reports and disease handouts are supplied by the international
institutes like ICRISAT, free of cost. These could form an
important source of information. Also consultancy reports are
important compilation of information. All this literature
should be documented for easy access by the scientific staff.

GENETIC RESOURCES

The present efforts on maintenance and evaluation of germplasm
may be strengthened. A new building being constructed at
Joydebpur is expected to provide seed storage and handling
facilities. Efforts may be made to acquire more variability
from outside sources and evaluation done for agronomic
adaptation and direct release in Bangladesh.
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Germplasam evaluation’may be done in regions of actual use. Once
ressonsble number of ‘entries are svalilable, s working catalogue
can be preparad for the benefit of scientists. Separate staff

is needed for this. When the evaluation work is over, the staff
could do basic studies on plant characters of economic importance.

C.  AGRONOMY, PHYSIOLOGY AND MICROBIOLOGY

Efforts may be made to learn more from farmers of Jessore,
Kushtia and Faridpur, who grow good pulse crops. As far as
possible experimental station practices should immitate
farmers methods. A better judgement is required for the

use of irrigation and fertilizers especially nitrogen. Zinc
status of solls may be studied.

It is necessary to fit pulses with the rice cropping pattern.
Therefore, experiments on planting dates and spacing are
necessary. The plant stands were generally poor. Whether
line sowing and uniform depth of planting could be recommended
may be-investigated! Finally large demonstration trials of
improved cultivars and practices should be done in farmers
fields.

Lentil and khesari are relatively more tolerant to excess
moisture than chickpeas. This may be because they have
smaller seeds. Lentil also has a waxy seed coat and khesari
has dormancy. These could result in better germination in
the two crops. It also appears that these crops have lesser
pseudoflowers than chickpea. Basic studies on these physio-
logical processes may be useful to search for such character-
istics in the latter.

Presently there appear to be no basic studies of applied
research, It is necessary to identify germplasm which remain
compact "and are capable of podding under humid conditions.
Problem of flower drop in pulses may also be studied and
selection may be done for genotypes with relatively low
flower drop.

Work on nitrogen fixation by Rhizobia may be initiated and if
innoculation can help increased nitrogen fixation then efforts
should be made to produce and supply inoculum to the farmers.

P. 'CROP PROTECTION

Some of the disesses like.collar rot (Sclerotium rolfsii)
could be reduced by proper mansgement practices.
previous crop stubbles are removed the damage can be
less. This can help in better plant stands in the field.



Fusarium wilt of chickpeas is seed borne. However, if the seed
is treated with Benlate-T the pathogen is eradicated, Seed treat-
ment can be used to prevent seed dissemination of the pathogens.
Seed treatment may help to prevent damage by other pathogens in
the initial stages.

Field and laboratory facilities to screen pulses against import-
ant diseases should be developed., A fusarium wilt sickplot is
already available. It may be necessary to screen materials
against botrytis gray mold, stunt, rust etc.

Once the screening facilities are available breeding material
may be screened ro develop combined resistance against say
wilt, stunt and botrytis gray mold in chickpea.

Presently one can suggest only integrated pest management for
Heliothis can be a problem sometimes. If proper schedule for
spraying is developed, damage may be minimised.

CROP IMPROVEMENT

In chickpea cultivars which can germinate well in excess or
limited moisture and which are resistant to root rots, chick-
pea stunt and botrytis gray mold are needed. Local land

races germinate well under adverse situations and are flexible
in their maturity. Crosses involving these with strains
resistant to diseases and having higher yield potential may

be made and selections should be done locally. The segregating
populations should be exposed to important diseases. This may
result in selections having higher yield and stability of
performance. Similar approach may be adopted for other pulses.

National set up and international agencies may find it worth-
while to draw up a longterm pulses improvement project,
ensure enough funding and provide a continued and dynamic
leadership for research on these crops.

I have made a list of chickpea materials and other promising
entries identified as elite since 1979, Some of these were
lost, e.g. line 81001 in lentil, and chickpea lines listed

in Table 1 of Gowda (1982). Efforts should be made to
acquire as much seed of these from ICRISAT and other sources.
These materials may be planted in observation rows or trials
at important stations for pulses and selections will-be made
for larger trials in the following season. Similar excercise
should be done in other pulse crops especially lentil and
khesari to identify the promising materialsfrm previous years.
Presently chickpea segregating populations for botrytis gray
mold are available from ICRISAT. These should be utilized
before crosses with local material become available.
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Improved cultivars were released or identified in all important
pulse crops. This is a good development, Mubarik in mungbean,
T-9 in mashkalai and nyprosolt in chickpea were released. A low
toxin strain 3968 in khesari, 5-1 (ICCL-81248) and several
mutants in chickpea, 79542 in lentil and four strains in pigeon-
pes (76012, 76013, ICPL-2 and ICPL-4) are performing well and
may be released in the near future. Efforts should be made to
grow these in demonstration plots.

More work on low neurotoxin lines is needed in khesari as it
appears to be the most stable pulse crop. 1 saw some bees
visiting the khesari flowers and wonder if they cause any
cross-pollination. Mr. Dozza has observed two plants in two
different lines of khesari which had male sterility.l suggested
that these may be maintained by pollinating with sister plants.
Male sterility may be useful in increasing variability in this
crop.

SEED PRODUCTION

Seed production, handling and storage require greatest atten-
tion, as benefit of the improved cultivars and cultural
practices cannot be reaped if the seed supplied to the

farmers does not germinate or is of doubtful purity.

BARC, BADC and international aid agencies may get together
and implement an efficient seed production system for all
improved pulse cultivars, This should involve responsibility
of the breeder to provide breeder's seed. The foundation
seed should be produced under the breeder's supervision and
certified seed by appropriate agencies. At all stages proper
seed drying, handling and storage should be ensured.

At ICRISAT the season at harvest is dry and seed is properly
dried and then put in bags. Moisture per centage is well
below i4%. Thousands of samples which are harvested and
threshed are kept in crop work area/laboratory until all
harvesting is finished. Then the seed is cleaned, weighed
and stored in cool and dry store in plastic jars or bottles
(temp. about 20°C). More important material is put in cold
store (temp. abogt 4°C)." We put napthalene balls in most of
the material and all -torial is occassionally fumigated,

“Care is tsken thit old lnd new material is not mixed and

bruchid infestation is not there. All bulk material is stored
in tightly scalo¢ druls.,~A silil;r procedure could be sdopted
at BARI.
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G. CONSUMER QUALITY

The quality laboratory is well equipped. They may take up
work on consumer quality of prerelease materials in all
pulse crops. Work on screening for low neurotoxin strains
in khesari should be continued both in germplasm and breed-
ing lines.

CONCLUSIONS

The Pulses Improvement Program of BARC funded mostly by IDRC,World
Bank and USAID and previously headed by Dr. A.K. Kaul has resulted
in the release and/or identification of cultivars in all important
pulse crops in Bangladesh. However, transfer of all staff includ-
ing Dr. Kaul has resulted in substantial loss of valuable germplasm
and breeding material.

It may be necessary to sum up by saying that research infrastructure
had been built for pulses research. It is unfortunate that frequent
changes in staff particularly at the leadership level have affectegd
the programme adversally. Bangladesh cannot afford to neglect pulses
production and therefore, local research input is necessary. A
person having experience with pulses improvement may be able to giye
the requisite leadership in terms of technicalities and help in
building the programme. Furthermore, it is suggested that the main
thrust of the pulses programme should come out of a more appropriate
place like 1shurdi where more Facilities should be developed or
shifted. A gub-station may be retained at Joydebpur.

The programme is in urgent need of trained staff, coordination,
physical facilities and literature. Hybridization involving
local land raéces and disease resistant high yielding strains has
not yet been initiated. Facilities for screening the breeding
material locglly for disease resistance are needed., Post-harvest
seed handling and storage should be given first priority as there
is frequent loss of breeding material. Collection of more varia-
bility should be done. Work on agronomy of these crops should be
taken up immediately. Finally a coordinated continued long
sustained support both financial and technical is needed from
national and international agencies.

JK/gs
73784
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Bangladesh Rice Research Institute, Joydebpur
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BARI Regional Agricultural Research Station, Bogrs

Mr. M.M. Bhuiyan, $.5.0., E&RP & Incharge

Myr. Abul Hagshem, Subject Matter Officer, Gabrali Upzila
Christian Reformed World Relief Committee, Bogra

Mr. R.A. Goni, Field Asstt.

Bangladesh Agricultural Development Council (BADC)
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Mr. M. Haque, Asstt. Director, BADC, Dilkhusa, Dhaka
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Mr. Alf Abmad, P.S.0., Wheat breeding

Mr. Abdul Khyar, P.S5.0, Production
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KPPENDIX 11

Pulse Crops Germplasm in Bangladesh

Total No. of

20

Crop Accessions Institute Origin
Khesari 196 196 BARI 188 local
8 Exotic
Lentil 131 1215 BARI
99 INA 190 Local
Chickpea 1314 991 BARI .
217 INA 140 Local
3 BAU
Maghkalai
300 BARI 96 Lacal
Mungbean 500 BARI
Pigecnpen 200 BARI 21 Local
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DETATLED TOURING REPORT
Bangladesh - 15 to 26 March 1983
ONKAR SINGH

Objective

The purpose of my visit was to see¢ as much of the chickpea growing aress
of Bangladesh as possible, to see the condition of the crop in farmers'
fields, to see the breeding materials in trials at research stations,
and to have discussions with the scientists working in chickpea improve-
ment programs,

Itinerary

14.3.83 Hyderabad-Calcutta By air
15.3.83 Calcutta

16.3.83 .Calcutta-Dhaka By air

17.3.83 BARC Dhaka, BARI Joydebpur

18,.3.83 Dhaka-Mymensingh-Dhaka

19,.3.83 Dhaka-Ishurdi

20.3.83 Ishurdi-Rajshahi-Ishurdi By ros
21.3,83 Ishurdi-Jessore

22.3.83 Jessore-Faridpur-Dhaka

23,3.83 Dhaka-Joydebpur-Dhaksa

24.3.83 Dhaka-Jamalpur-Dhaka

25.3.83 Dhaka-Calcutta By air
26.3.83 Calcutta-Hyderabad By air

16-17 March -~ BARC, Dhaka and BARI, Joydebpur

On arrival at Dhaka, I was disappointed to learn that Dr. A.X. Kaul,
who was supposed to arrange my visit to various places in Bangladesh,
was out of station and nobody knew what arrangements had been made.

I met then withDrs. K.M. Badrudozza and Motlebur Rahman, Executive
Vice-chairmsn and Member Director, respectivoly' of BARC and discussed
about wy proposed itinerary and finalized the arrangements, Then I
drove with Mr. D.N. Sharma to BARI, Joydebpur,md met with Drs. S.H.
¥han and M.A, Wahab, Head of Plant Breeding Division and Principal
Scientific Officer (Pulses), respactively‘ at BARI, and further discussed
and finalized my program as suzrested earlier by Dr. Badrudozzs.



At BARI, the pulses improvement program started only in 1979, Prior to
1979 it was a part of oil seeds improvement program. The research
projects on pulses sre being supported by IDRC in addition to BARC.
There is an additional support from FAO for pigeonpea improvement
program in North Bangladesh. Other organisations involved in research
and development of pulses are Bangladesh Agri. Development Council and,
Extension and Research Project for On Farm Trials. Total area under
pulses in Bangladesh is around 0.3 million acres and chickpea is the
third most important pulse crop after Lathyrus and lentil.

Due to heavy rains previous night and continuous drizzling, the fields
(about 6 acres under chickpea) were flooded with water and it was not
possible to see the experimental plots.

18 March - Dhaka-Mymensingh-Dhaka

Accompanied by Mr. B.H. Sikdar of BARI, we drove to Mymensingh in a.: jeep
provided by BARC.

Mzin crops rice, wheat, sugar cane, lentil (harvested), Lathyrus and
mustard. Occasional fields of groundnut, banana and chickpea. Large
areas under jute-crop germinating. Chickpea crop mostly at late
pod-fill stage with good stands and reasonable growth, The crop almmost
free from Botrytis but Alternaria spots present on leaves. Stunt serious

in some fields but not in others. Little problem of Heliothis. Most of
the uprooted plants showed good nodulation. Previous night's rains
gradually decreased towards Mymensingh.

Mymensingh., Bangladesh Institute of Nuclear Agriculture

Being Friday it was a holiday in Bangladesh and the Institute was
closed. We met Dr. M.A.Q. Shaikh, Head, Division of Plant Genetics,
at his residence and he readily agreed to our request to show us the
chickpea experiments, Mr. A.D. Bhuiya and Mr. M.R.I. Khan joined us
later in the fields.

Most of the experiments had good stands but excessive vegetative growth
resulting in high incidence of Alternaria and Botrytis causing flower
drop, Few plants affected by root rot and stunt. Heliothis negligibie,
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Germplasm - 139 accessions planted in pots as well as in the field, Good
growth but less fruiting. Accessions, G117, -121, 128, 195, -202, -211
and -216 appeared better than others.

Hyprosola mutant - The mother variety Faridpur-l and Hyprosola mutant
derived frowm it were planted side by side for comparison. The mutant
appeared early and showed better fruiting than the mother variety.

M> populations - To increase the seed size of and to bring earliness in
Hyprosola its seeds were treated with sodium azide and M; derived M2
progenies were planted in the field for screening. Because of the high
incidence of leaf diseases there was no pod setting and consequently
there appeared no variation for esrliness or seed size, There was some
variation for disease incidence which could be escape as well.

F3_MLT-DS - Good stands but excessive growth. Plants in several patches
severely affected by small leaf virus, No fruiting at all even in
Hyprosola, the check cultivar, No possibility of any good results

from this trial.

ICSN-DS - Very good stands but excessive growth. The crop was late with
little fruiting. Some problem of Alternaria. Plot numbers 102, 128, 129,
142, 151, 168 and 180 appeared ss good as the local check Hyprosola. Rest
of the material was relatively late,

CAT - Good trial with reasonable growth and stands. Good fruiting in
most of the lines., There was a switch-over between Annigeri and K-850

in all the reps. and labelling was corrected, otherwise the trial was
uniform and will provide good comparisons, ICCC-4, ILC-519, K-850, Rabat,
and L-550 appeared better than others., Annigeri was poor.

F2 Population - Twenty six Fy'sin3 to 5 rows plotsand unreplicated with
JG-62 and Hyprosola as checks. All excessively grown and affected by
Botrytis and Alternaris. Hyprosola appeared best in the lot.

Yield trial of mutants - Five mutant lines along with Hyprosola as a check
with three reps. Reasonsble growth and stands. Two mutants, G-296

and G-300, looked better than Hyprosola in respect of earliness and
fruiting.
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Microplot yield trial - Twenty entries including 10 mutant lines, 7 lines
selected from material supplied by ICRISAT, and 3 checks. The trial was
planted in a field with relatively light soil and therefore the growth was
not excessive. Reasonably good stands with good fruiting. No ICRISAT line
was earlier than the two mutants, G-294 and G-299. But four ICRISAT lines,
G-96, -97, -138 and -201, showed better fruiting than rest of the material
and appeared to be a promise for future,

Then I had a brief discussion with Dr. Shaikh. He agreed with my
observations that small seeded and early cultivar is required in
Bangladeshi-conditions and that a breeding program involving local
cultivars is essential to breed material for local conditions.
Regarding the participation in Breeders' Meet, Dr. Shaikh pointed
out that he requires the invitation to reach him at least 2-3 months
in advance to enable him to finalize the arrangements.

19 March - Dhaka-Ishurdi

Accompanied by Mr. Mumtazul Haque (Sr, Sc.Officer, BARI) the journey was
performed by read and river ferry. Fron Joydebpur to Aricha Road it was
mainly the forest area dominated by Jackfruit. Along Dhaka-Aricha road

it was mainly wheat and onions area. Lathyrus very important in some

areas and being harvested. Other important crops were rice, tobacco,
linseed, sweet potato , groundnut and chickpea. Sugarcane also important
in irrigated areas (mainly tube wells). Occassional fields of vegetables
such as tomato, Brinjal, garlic etc, Mustard and linseed already harvested.
Chickpea mostly sole but occassionally intercropped with wheat and linseed.

After the river ferry from Nagabari to Ishurdi it was mostly upland and dry
area. Main crops wheat, onion, Lathyrus and chickpea. The latter quite
important area wise, mostly sole but also intercropped with linseed, wheat
and barley, Both sole and intercrop of chickpea well grown and healthy

with good stands. Little problem of leaf diseases and Heliothis. Vegetative
growth and fruiting more balanced in intercrop compared to sole crop. No
pigeonpea, perhaps harvested already.

20 March - Regional Research Station, BARI, Ishurdi

Met Mr. Ashraful Islam (Officer-in-charce), Dr. Matiur Rahman (SSO) and



Mr. Obaidul Islam (550). Mr. Sadiq Ali (550), who received training in
pathology at ICRISAT and used to work on pulses, had been trunsferred to
potatoes.

Total fara area 143 acres but under chickpea only one acre. The sxpts.
were planted after mid-November and in December. There were only few
experiments but crop was very good without showing any excessive growth
with good stands and fruiting and nearly mature. Only traces of Botrytis
and Heliothis but serious stunt in one experiment,

Preliminary yield trial - Five entries - S (Ex-ICSN 81248), Sy (Ex~-ICSN-
81248), Hyprosola, Pabna local, and a market collection - planted on 15
November in RBD with 3 reps. Excellent trial with very good stands and
fruiting at late pod-fill stage. Both selections, S; and Sp were early
and looked yefy promising compared to the other three entries. Selection
S, which was earlier than the local check could well be the future variety
in Bangladesh. It possessed all the three qualities which, I thought,
were required for & good cultivar in Bangladesh i.e. earliness, small

seed and high yield.

ICSN-DS ~ The trial was planted late on 12 December (spacing 50 x 10 cm)
because of the late receipt of seeds. Uniformly good stands and very
well balanced growth. Most of the lines podding very well and almost
free from disease. Good comparisions could be expected from the trial.
Ent # 18 appeared most promising. Entry Nos. 9, 36, 38 and 50 were also
early with good fruiting. Other goodd looking entries were 1, 12, 35,
51 and 53. Entry No.23 was late and 41 multiseeded,

Screening for Botrytis resistance - Twelve accessions planted at 50 x 10
cm on 7 December for screening against Botrytis. The season being rela-
tively dry there were no signs of Botrytis and the crop was healthy.
Among the 12 lines, ICC-4065 and Pb, 7 appeared agronomically superior
over others. Also there was some damage by Heliothis.

Evaluation of Local Market Collection - Seeds collected from local market
planted in about half an acre for deriving single plant progenies. The
plot were severely affected by stunt and small leaf viruses. As expected,
there was apparsnt genetic varistion for various morphological and other
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agrononmic characteristics including nodulation but nothing looked very
spectacular. Not much problem of diseases or Heliothis.

Agronomy Trial - The main objective of this trial was to see whether soil
fertility could be maintained/improved by following chickpea - sesame-
blackgram crop rotation. The local chickpea cultivar, Pabna local,
planted with varfous combinations of Nitrogen, Phosphorous, Potash and
Sulphur. It was the first year of experiment and the crop looked quite
good.

Regional yield trial of pigeonpea - Four entries, ICPL-2, -4, 76012 and
76013, planted late on lst November due to late arrival of seed in 6 x 4m
plots and at 30 x 15 cm spacing with five replications, Both stands and

growth were poor but fruiting was good. ICPL-4 appeared slightly better
than others. ICPL-2 was late in those conditions.

Ishurdi appeared to be the most ideal place for breeding chickpeas in
Bangladesh, It falls in a comparatively drier zone and has got good
soil, But there was a lack of qualified staff, and people working od
chickpea were not enthusiastic because of poor coordination from BARI
headquarters after Dr. A.K, Kaul left for BARC, It was suggested that
one of their staff should consider receiving training at ICRISAT.

In the afternoon we drove towards Bogra and then to Rajshahi to see more
of chickpea crop in the farmers fields. This region appeared to be the
second most important area after Jessore and Faridpur with regard to
chickpea production in Bangladesh. Here, the chickpea is generally
planted after rice. After examining several fields that were planted

in mid-November to early-December, we found ne serious problem of
diseases and pests. There appeared to be more Heliothis d#mage in late
sown crop. Ths crop was well grown with good nodulation in most of the
fields and being harvested at several places. In one field near Rajshahi,
there was no fruiting in the crop and it looked stunted. The reason could
not be ascertained. Chickpea will remain as an important pulse crop in
this region.

21 March - Ishurdi-Jessore

Tobacco, sugar cane, Lathyrus and wheat were the mzin crops followed by
chickpea, onions, linseed and banana. Large areas under chickpea near
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Jessore. Chickpea crop gemerally well grown and at late pod-fill stage.
Stunt appeared to be the main problem in this ares although Fusarium,
Sclerotium and Rhizoctonia were also present. I was told that Heliothis
generally causes severs dammges in this area but this year it was negli-
gible. Chickpea intercropped with wheat appeared to ba the best cropping
system as a result of reduction in damages caused by Heliothis and other
leaf diseases.

21 March - Regional Research Station, Jessors

Met with Dr. Ali Hussain, Sr. Scientific Officer and Incharge of stationm,
and Mr. Anwar Karim (S50, Agronomy) who was looking after the breeding
materials in the absence of a breeder and who showed us around the field.

ICSN-DS - The trial was planted on 2nd December in 3 rows of 4m long.
Stands were good but in general the vegetative growth was too excessive
perhaps due to basal application of 20 kg N 40 kg P205. There was a very
high incidence of Botrytis and Alternaria causing flower abortion. Almost
no fruiting in most of the entries. Little problem of Heliothis. Small
leaf virus also appeared in a few patches, Entries at nos.1, 4, 27, 35
and 55 showed very poor germination. Entries that looked little better
and earlier than others were: ICCL-82208, -82215, -82227, -82230, B2108,
-82214, and -~81237.

ICCT-DS - Entries in this trial had 3 rows of 4m lengthplantedd0 cm apart
in 4 replications on 2nd December. The crop conditions were same as in
case of ICSN and no comparisons were possible, ICCC-36 and BG-246 appeared
highly susceptible to leaf diseases. ICCC-8, -35 and ~36 and BON 9-3 were
having atleast some pods despite a very high incidence of leaf diseases.

Agronomy trial - Mixed cropping of chickpea with mustard and varying levels
of P20g and seed ratios under rainfed conditions. It was the first year of
experiment and chickpea plots with mustard (already harvested) appeared to
have less diseases and more fruiting than plots having pure stands of
chickpea.

Regional yield trisl of pigeonpes - Same trial as at Ishurdi but planted
on 9 October at normal planting time. All the four entries except ICPL-4
were alresdy harvested. ICPL-4 was also maturs and ready for harvest and




Also I could see a pheromone trap installed in one of the chickpea fields.
The man who takes the insect counts was not available to give any informatios
on this, Jessore is the most i{mportant district with regard to chickpea are:
and production but unfortunately there were least research efforts on chickpe
improvement at this station. ‘

22 March ~ Jessore-Faridpur-Dhaka
Almost same cropping pattern &s between Ishurdi and Jessore till Aricha

Road, I could see some pigeonpea along the roads and railway tracks.
Botrytis appeared to be the most common disease of chickpea and pigeonpea
followed by stunt and sterility mosaic respectively. I was told at
Jessore that there might be a few experiments on chickpea and pigeonpea
at Agri.Ext.Tr. Institute, Faridpur, butI found none

23 March - BARC, Dhaka and BARI, Joydebpur

In the morning, I visited BARC headquarters at Dhaka and met with@rs. K.M.
Badrudozza and A.K., Kaul and told them about my impressions gatheged during
last few days. It was felt that there was a lack of coordinationgn the
research efforts being made to improve the pulses in various regiams of
Bangladesh. BARC is attempting to coordinate the research on pulses and

Dr. M.A.Q. Shaikh of Institute of Nuclear Research, Mymensingh, was likely

to be given the responsibility to coordinate the chickpea research activities.
It was pointed out by Dr, Kaul that among the rabi pulses, chickpea is the
third most important crop but area under pulses, in general, was on decline
as farmers have been shifting to rice and wheat wherever irrigation has been
extended, But it was agreed in general that chickpea will remain an import-
ant rabi pulse in Bangladesh and there was a need to replace the existing

low yielding and susceptible cultivars with improved genotypes. Dr. Badrudozz
appreciated ICRISAT's efforts Jn cooperating with various chickpea improvement
programs in Bangladesh and expressed the need to strengthen these efforts
further. He was particularly keen to know whether ICRISAT can help in
formulating projects on dryland farm management for the development of
relatively dry areas of Northwest Bangladeshly providing necessary training
and expertise in these fields. My suggestion that mixed cropping of chick-
pea with cereals or linseed may help in reducing the disease and pest
incidence was very well received by Drs. Badrudozia and Ksul and they
_enphasised the need to popularise this practice.
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Went to BARI Joydebpur in the afternoon and met with Drs. S.H. Xhan and
Abdul Wsheb, Head of Plant Breeding Divisionmd Principal Scientific
Officer (Pulses), respectively, st BARI. Unfortunately Dr. Waheb had
received his transfer order from pulses to oilseeds the same day and

he locked a bit depressed but readily agreed to show around the chickpea
experiments. There were about 12 expts. in all including multiplication
and covering asbout 6-7 acres of land. The crop was planted around mid-
November. In general, the crop was poor and growth highly variable.
Stands were also variable due to uneven germination caused by reduced
viability of seeds as a Tesult of rainsoaking last season., The crop

was mostly mature without much problem of diseases., Some damage was
caused by Botrytis and Fusarium in the early stages of growth.

Evaluation of drought tolerant genotypes - 528 germplasm lines planted
second yeer in succession. Variable growth and stands. Evaluation not
possible. Later, I was told by Dr. Kaul that he made some selections out
of this material last year which, obviously, had not been separately
planted this year. A few early and good looking lines were: CPS-1 and
1CC-1096, ~5743, -5817, -8338 and -8396, ICC-B330 and -8370 were late
but good.

Observation trial - Seven entries replicated three times to evaluate new
selections. Though net uniform, the trial looked reasonabley good to

give some comparisons, ICCC-2 appeared best in all the replications
followed by H-55-61, G-543 and HMS-6. K-850 and L-550 had stand
problems.

Py observation rows - S0 entries in 4 rows plots., Growth and stands
highly variable. Comparisons not possible, Entries IC-7919 and -7521
sppeared a little better than others. Early plants from many of these
populations were already selected and harvested.

Ex-ICEN(1981) - 60 entries as observations rows. ICCL-81203 and -81238
were quite early and appeared most promising. I helped Dr. Waheb in
selecting several other good looking and early lines and suggested to
test them in a replicated trial next season.
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Observation rows - 0ld germplasm stocks - sbout 75 lines. Mostly late
snd with very very thin stands, No selections possible,

Evaluation of extra-early lines - 30 entries, all selections from ICRISAT's
material, with 3 reps, Reasonable stands but umeven growth. Entry no.25
(84P) appeared to be most promising followed by 15 (56P), 3(23P), 10(26P)
and 24 (79P). This material appeared to be a promise for future.

F4q_Trial (F3 MLT-DS of previous year) - Good replicated trial comprising
16 entries with 3 reps. Entries IC-7877 and -78546 appeared to be early
maturing and best in performance.

ICCT-DS - Not a very good trial but comparisons possible. 16 etnries in 3
Tows of 4m replicated four times. Entry RSG-44 looked very good followed
by ICCL-78055 and ICCC-30, both double podded.Phule G-4 was also gpod.

Ex<ICCT-DS -~ Again 16 entries with 4 reps. The trial was not so geod but
entry IC-73129 looked exceptionally good in all the replications. (Other
good entries were: IC-73111, K-850 and Phule G-4.

Fy Trial (F,MLT of previous year) - 50 entries with 3 reps., Good $rial
with reasonable stands and growth. A double podded entry IC-7971
sppeared to be most promising. Other good entries were: IC-7926,
-7957, -7914, -7978, -7969 and -7938.

ICSN-DS - The trial planted in a highly variable piece of land. Both
stands and growth poor and variable and no possibility of good
comparisons., ICCL-82219 and -81220 appeared somewhat good but then
local check was alsc equally good.

Multiplication - Among the 12 entries multiplied, including a few ICCT-DS
entries, only ICCC-2 appeared better than Sabour-4,

After seeing the experiments, I felt that although there was lot of good
breeding material left by Dr. Xaul with BARI the whole thing.was poorly
planned and badly managed, and that there was a need to reorganise the'
things, This also came under discussion when I met Dr. Sharafat ¥han.



n

He sought my sdvice on these points and agresed with my suggestions on
the reorganisation of the whole program. He felt that there was a lack
of trained staff and alyeady five persons have been sent for higher
education in Indis (TARI), and that ICRISAT can also hslp in this by
providing training facilities in various disciplines.

24 March - Regional Research Station, Jamslpur

Drove in a car to Jamalpur which is about 120 km towards north from Dhaka,
Almost same cropping pattern as between Dhaka mnd Mymensingh, Met with
Mr. Ali Xhan, Incharge of station, who showed me the chickpes experiments.
Two of the three plant breeders were away for higher studies,

ICSN-DS - Reasonable trial with good growth, stands and fruiting‘nnd will
provide good informstion. No problem of diseases but some damage caused
by Helioth.fs. Entries at plot nos. 39 and 40 were most promising and
early., Plot 75 good but late. There were many entries looking better
than the checks providing good scope for selection.

Microplot yield trial - Twelve mutants from Mymensingh and eight lines
selected from ICRISAT's material replicated thrice. G-96, -108, -298
and -302 appeared better than others.

CIYT-Kabuli - Trial from ICARDA with 24 entries in 3 reps. The trial was
in a poor soil patch but stands and growth were uniform. A few early
entries were already harvested. There was not much of variation among
the remaining genotypes.

Entomology trial - Experiment on the effect of dates of sowing on the
incidence of insect pests and grain yield. Cultivar Sabour-4 planted
onl, 8, 15, 22 and 29 November and 6 December. There appeared to be
no variation with regard to Heliothis incidence across dates of sowing.
Ist and 8th November plantings appesred to produce highest grain yleld.
There were two pheromone traps installed in these fields and highest
{insect count (124) was recorded on 17 March.

25 March

Left Dhaka in the afternoon, stsyed at Calcutts ovtmi;ht' and rsached
Hyderabsd next dsy morning. It was s very useful and plessant visit
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to Bangladesh after a few problems in the beginning. I am highly grateful
to Dr. X.M. Badruddozza, Dr. A.K, Xaul and Mr. D.N. Sharma for making
arrangements for my visits to various places in Bangladesh end for their
kind hospitality during my stay at Dhaka. I am slso thankful to

Mr. Muntazul Haque and Mr, B.H. Sikdar for accompanying me to various
places.

gs
17683



TOURIRG REPORT - W*B i 19-26 FEBRUARY 1982 ~ J,B. SMITHSON
DETAILED NOTES
Joydebpur 20 and 24 Febryery

Drought tolersnce trial. 628 genotypes, mostly sarly maturing, slso
being screened for drought tolerance st ICRISAT by NP Saxena, In
thres tiers, only the first of which is sufficiently streased, »o not
good screening. However, some entries look very good so will provide
new range of materials for selection.

ICSN-DS. Rather variable growth and stand. Plote 10l to 112 very good.
113-122 very poor aetand and moderate Incidence af stunted plants, except
119, which 18 very good {n poor area. Plots 123-15]1 good, except 127,
which has poor stand and stunt 140, l4l, and 145 with poor stand. Plots
152 to end showing msigns of greater stress but uniform. ICCL-B0074
(Plot 176) is godd in poor area; plot 177 - no plants.

Multilocation trial -~ tall. Very variable stand and moderate to good
goowth. Most entries rather late. IC~7573-~74 (white flowered) and
IC-7570-3 good in two reps, IC~-7512~52 is good but intermediate
duration.

Multilocation trial - very early maturing lines (MI'~VEM). Set of 30
early maturing lines from desi progenies at ICRISAT in 1980-81., Ia

six envircoments including late sown at Joydebpur, Ham excellent
growth but varisble stand from very poor to good., Several entrias
look good but selection will be difficult, Local check ICCC~4.
Seed packets and fleld book did not correspond.

F2-MLT-DS Better, with uniforsly good growth and less variable stand.
Entries 49 and 50 - ICCC-4.

F3-MLT-DS. Good growth and stand, will give good data. IC~-78546,
~7881, -7898, ~7885 and -78506, excellent. Local checke 15 and 16
ICCC—4. Both common checks appear to be Annigeri here.

ICCT-DS. Growth excellent but stand rather variable. 1ICCC-8,
ICCC~73129, 2375 and ICCC-4 (local check) are very good. BDN~-9-3
and ICCC-78788 slso looking well. ICC1~74633 in Rep I. has large



podded off-type which iz worth harvesting separately.

Regional Yield Trial ~ Smmll. Selected from Regional Yield Trial - small
in previous year. Fifteen antries. Mostly long duration such as F-61
and G-130, which had exceped rain damsge. Esergence has been practically
zero in most entries due to very poor seed, Only entries with full stand
are ICCC-2, ~4 and -5,

Fa bulks. From ICRISAT Fys grown at Joydebpur in 1980-81. Single rows —
mainly late maturing.

Preliminary Yield Trial of Short duration-pigeonpea., Sown 15 October,
5 entries (70012, 70013, ICPL-2, and -4 and C~-11) and 3 reps. 70012
and 70013 earlier than others and carriees mature pods with much pod fly
damage. A!R*considera increased constriction of pods around seeds may
prevent movement of pod fly larva within the pod. Other entries taller

and now producing pods. Much Botrytis on flowers.

Plant density trial on pigeonpea

Sown 13 October, spacings (25 x 25, 20, 15 and 10 cms) and cultivag
ICPL—4. Closest spacing looks very promising.

Ishurdi

Chickpea Regidnal Yield Trial - Small. As at other centers extremely
good growth and uniform at present, except for Rep III which has poor

atand and growth at &xtreme ehd,

ICSN-DS. Excellent growth and now almost completely covered, although
stand was moderate at start. Euntries podding are: JG-62 and ICCL~80031,
-80032, -8B0070, -81212, -81213, -B1214, -81216, -81217, ~81225, -81238,
~81245 and -81248, Poor gands in ICCL-81206, 81223 and -81247,
Annigeri and 81221 are tending to lodge. JICCL-81005, -81202 and ~81237
are large leaved with distorted growing peints ag with K-850. No
discards alongside plots 101 and 181.

* Dr, A.K. Kaul



Chickpea Adaptation Yrial. Sown 26 November. Excellent growth.
Earliest flowering fs Harigantes but is only just podding - flowers
have shed at firat 6 to 14 reproductive nodes. The kabuli entries
in particular appear to have formed many pseudo flowers - Syrian

and Jordanian locals have them at first 7-1! nodes. Others have
both pseudo flowers snd shedding after flower opening. G-130 has
poor stand. K-850 - tip distortion,

Multilocation trial of mid-tall erect types. Most entries are not
podding consistently in all three reps. Best appears to be IC=7573-74.

Multilocation tyial of very early maturing types. Growth and stand as
for other trials. Few entries podding consistently. Thoee with pods
are entries 4, 10, 15, 21 and 24. Seed packets and field book do abt

correspond.

Foliar fupeicide on groundnut. Dacca No.l RCB, 4 reps, plot size

3.5 x 4.5 m. Sown B November., Treatments: Benlate, Cuman L, Dithane
M=45, Du-ter. Every 12 days from appearance of symptoms Cercospora
or rust; at 2 g a.i./litre. Second year. Last year Dueter signifis
cantly reduced Cercospara leaf spot but there were no significant
differences in yield. This year slight symptoms of Cercospora - not
yet sprayed.

Variety x plant density on groundnuts. Three genotypes: IG-8101(ex
Phillipines), Dacea No.l, Red Spanish. Spacings 50 cm x 5, 10, 15 and

20 cm. giving 30, 15, 10 and 5 plants/nz.

P trial on gram. Same trial as at Jamalpur. Pabna Local., Growth
varfiable but no clear differences between treatments - no phosphate
treatment appears to be podding better than others.

Irrigation trial om gram. From INA. Two genotypes: 'Hyprochola'
(INA mutant) and local; 8 treatments and 6 reps. Excellent stand

but excessive vegetarive growth. Very bad Botrytis already developed
in some plots.
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Insecticide trial on gram. Sown L9 November. 6 greatments: Sumicidin

20 EC @ 0.3 kg a.i./ha and Nuvaeron 40 EC, Bidrin 24 WEC, Diazinon 40 EC and
Polytrin 44 EC @ .75 kg a.1./ha; and control. Excellent stand and growth
but complete failure of podding. Little Heliothis damage.

Preliminary Yield Trisl of short duration arhar. As at Joydebpur

except only 4 entries: 70012, 70013, C-11 and ICPL-4. Laid out as

mirror image and mislabelled. Labéls mearranged. Growth and stand are
not as good as at Joydebpur., 76012 and 76013 - flowering almost complete;
ICPL-4 wid pod-f1ll; C~11 early pod fill. No Botrytis. Some pod fly.

Pigeonpes trial, 8 entries. Laid out as mirrov image and mislabelled.
Labels rearranged. Growth and stand variable. Approximate scores for
stand and vigor are given below:

StandX Vigor
r Bahar 80 3.5
ICPL-1 30 2
¢-11 70 4
BDN-1 10 1
ICPH-6 95 5
QP 30 0 flowering
ICP-1-6 40 3
LRY-30 60 3.5

5 = most vigorous

Regional Preliminary Yield Tiial of Lentil. As at Joydebpur. Sown 10
November, 81001 and 79694 appear earliest and most promising. Veyy

good growth and podding.

Multilocation Evaluation trial of lentil. 10 entries, 3 reps, plot
gize 4 m x 2m. Sown 7 November. 8100l and 79694 earliest, Growth

and podding as above.
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Observation trial of lentil.ql7 entries, including most of the above,
3 reps, Sm x Ja. Sown 9 November - 81001, 79481, 79354 and 79542
promising. 79536 lodging. Good growth and podding.

Agrosconomic studies of pulee oriented {ntensive cropping patterna. Four

rotations being teated.

1. Wheat (10 Nov.) - mung bean(? March) - Aus rice (7 May)
2, Chickpea (1 Dec.) ~ Mustard + black gram(! April) - mung (10 August)
3. Mustard(25 Oct.) - Mung (1 March)~Aus rice(l May)-black gram{10 Aug.)
4, Mustard (25 Oct.) - aus rice (1l Mar.) mustard + mung (1 June) -

mung (10 Sept).

Mustard already harvested. Heavy infestation of Orobanche. Chickpea
extremely vegetative and is badly lodged due to late thinning., Wheat
hear maturity.

23 February - Jessore.

Chickpea Varietal Trial. Five entries ICCC-2, -4, -5, K-B50 and L~550;

three reps; plot size 4 ® x 3m; sown 8 December.

Stand and growth very good but vegetative growth leas because of later
sowing. K-B850 and L-550 are in mid pod flll and appear to be podding
normally; ICCC-4 has many pseudo flowers and, with ICCC~2 and -5 s
just beginning flowering. K-850 showing tip distortion.

MI-VEM. As at Joydebpur - sown 29 November. Excellent stand and growth,
despite which podding is occurring, in contrast with Ishurdi. No obvious
disease or insect problems at present,

ICSN-DS. Sown 30 November., With excellent stand and growth and weit -
podded. Entries 11 (ICCL-81005), -14 and -49 showing tip distortion;
13 (81201) white-flowered; 18 (81206) poor stand. In three tiers with
no discarde alongside 101 and 127 (Annigeri); 128 sand 154 (JG-62); and
155 and 181 (G-130).
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Chickpes Regiomal Yield Trial ~ Small. As at Joydebpur, sown 30 Navember.
Stand, growth and podding as above.

Irrigation Trial on gram. Sown 28 November. Sabour 4. Basal dressing
20:80:40, 3 reps; plot size 4.5 x 2m; spacing 30 x 10 cm. Irrigation
treatments: none, maintain PET, 20X above PET; 70% above PET; one other
not indicated but probably 100% above PET. Growth, stand and podding as
above but no clear effects on growth or podding although control may be

better podded than other treatmente.

Fertiliser trials on gram. Two trials NPKZn and SZn. Sown 6 December
Growth and stand rather variable ~ poor to good in Reps I and II of

both trials. No clear treatment differences. Local ~ just flowerimg.

RS
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ING REPORT
19-26 Fab 1982
I3 o

Objectivens

To follow up on wisit of previous year in reviewing chickpea trials and
commercial crop and renewing countscts with BART,

Itinerary

19 Pabruary Bydarabad-Delhi ICA40 07450945
Delhi-Daccs TGC3I04 1610-1843
Dacca~Joydebpur

20 February Joydebpur~Jemalpur Road 0830-1230
Jamalpur-Joydebpur Road 1500-1830

21 February Joydebpur

22 Fabruary Dacca~Ishurdi BC~481 0%45-1015

23 February Ishurdi-Jessore Rond 0750~-1130
Jessore~lshurdi Road 1443-1853

24 February Ishurdi-Joydabpur BG-482 1100-1148

25 February Joydebpur~Peni Read 0300-1045
Feni-Joydebpur Road 1400-1800

26 Fabruary Dacca-Delhi TGLO4 1400-1630

27 Vebruary Delhi-Byderabad IC~439 07000850

20 February - Joydedpur-Jamalpur~Joydebpur

Commercial crops similar to those observed in 1981 except that wheat

area is considerabdbly reduced and evidently replaced by Lat| and

lentil in aress with limited water and ‘boro’ rice inm irri e aress.
Rice baing transplanted and Lathyrus being grazed. Lantil approaching

maturity. Dolichos 1&1& common in compounds, No pigsoupea although
there had been a_pprocub area 2 years previously.

Again, very little chickpea, Sawv two farmare plots near Tangail in
sama area as last year. 3Both had very poor stands but growth was
reasounable. Some flower adbortion accompanied by fungal growth. Low
incidence stunt and Heligthis.

. Regional statfon of BARI, Officer in~charge Mr. All Abmed.
u,wrkl.uounlm are Massrs Despak Sen and Psruddin Mish.

New offices and ladorstories being constructed with World Bank !uad.
Laboratories extremsly impracticadle.

Multiplicstions of Croundnut (Daccs No.1), lentil (Lentil-5) snd Kesari
(Barsal snd Jemalpur) were good.

Trials inclwded: Kesari, Regional Yisld Trial and Cermplass, Latter had
69 local collections with thres reps, to ds evaluated for foddcrpmbe-
tiom and seed yield aad toxin cootamt., Most promisiag is 3968 which is
asrly metwring with'tintn’Coutest of 0.5%, .

"~ 4



Lentil Regional Tria).. At 7 locations. Most promising entry 8ild.l
Ex Ethiopia - early maturing.

Chickpea Phosphate Trial. Very small trial but with excellent uniform
growth and stand. Treatmants were O, 30, 67 and 90 kg/ha P,0,. as TSP.
Variety Sabur~4. No differences evident at this stage. Sofie pseudo
flowers and flower abortion assoc¢iated with fungal growth, perhaps

Botrytis and Alternaris.

Other chickpea trials had been sown on more clayey soil and had
received rain just after sowing so that stand was very poor. Growth
was also not good. Variety trial from INA, (Institute of Ruclear
Agriculture) Mymensingh - some entries with pseudo flowers. Also
Microbiology Trial. None will give useful data,

21 February - Joydebpur.

Saw pulse trials accompanied by Drs. Avtar Kaul and C.,L.L. Gowda and
Qumrul “slam.

In previcus year chickpea crop had been desttoyed by heavy rain at ‘pod
£111 and maturity and virtually no seed had been harvested. Only gelec-
tions had Leen a few late maturing lines which had escaped damage ipd
sead of these had given poor emergence. WNearly all the trials werd
therefore composed of seed from ICRISAT. All were sown after 13
November and recsived come-up irrigation om 22 and 23 November.

Chicg%a materisls. In general growth is good but stand is somewhat
variable, ere is a low incidence of stunt but no evidence of any
other diseasc problem at present. All well nodulated. ICRISAT trihals
include Fa and P3-MLT-DS, ICSN-DS, ICCT-DS, Multilocation Trials of all
types and very. early maturing lines from desi progenies at ICRISAT in
1980-8l. The latter sown on 9th December as well as at normal tipe'-
and & eet of materials for drought tolerance (NPS). BARI trials are
Regionsl Yield Trial - Small, most entries of which have germinated
very poorly; P, bulks of Fz populations selected at Joydehpur in
1980-81,

Pigeonpea. Rabi pigeonpea, scwn mid October, loocks very good.
Flowering and podding profusely. Last year gave 1400 kg seed/ha.
76012 and 76013 from Florida are highly determinate and earlier.
Some pod fly damage on early pods of these but mot on more recent
pods. Botrytis common on flowers. Was told Maruca is main problem
in kharif.

Lentil and Lathyrus. Similar range of materials as at other stations.

Detaile” notes of these and other trials are attached for interested
persons.

22 February - Ishurdi See report of last year. Regional Reseaxch
Statiocn of BARL. Officer in-charge Mr. Ashraful Islam. Obaidul
Islam, Oilseeds and Pulses Breeder.

Chickpea Trials excellent. Sown late Novesbar and received 235 mm
raia in mid December. No fertiliser or irrigatiocn. hnwim-l
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been only mndercte but 3}cuth is excellent an! aps have now been
completely covered. Spacing is wider than reccrmendad, with 40 cn
batwean rows,

However, podding is yet to begin in most ein.vies an account of flower
shedding. In Harigantes in Adaptation Trisl, flowering Legan in early
January but pods are culy just forming - up to 16 renraductive nodes
are barren oo basal branches. Botrytis nrt recorded, so rrnbadly
ohysiolngical. 1In anre trial, k*HuEi ontries, J-rianian and Syrian
lecal carxy up to 11 pseude flowers on each dranch and although
recerded as 501 flrwering abrut | week previ-usly this 1g still aot
certain.

The same situation pertained in 1980-81 an”’ seed was ultimately
harvested from only X~857 and L-550, this in only small quanticty.
An fmportsant cause then was Botrytis. This was scen this year
only in an irvigation trial cuppfiez by the Inatitute for Nuclear
Agriculture (INA), where in some plots, 1t wis already severa on
Soth vegetative and reproductive parts; and is likely tr spread.

In farmers fields in surrounding areas growth was g~od but not
excessive due to s~ “rser plant populations nnd later planting.

In these ~l-ts "ndoing was penerally satisfactory an! it 1s

clear that plant density and date of sowing require investigation.

A few entries in the station trials were podding including JG~62
and a number of other lines in ICSN and some in the multilocation
trisl of very early maturity lines (MT-VEM). 1In a phosphate trial
there appeared to be more podding in the no phosphate tresatment.

There were patches with 100X plant mortality due to wilt root xot
like disorder spreading in from pathe at four points in the Ird
end 2nd reps nf MI-VEM, There was root damage just talow soil
surface but not obviously any of the commcr cases of wilt or root
rots. K-850 was showing growing roint dist~rtion. Very little
Heliothis at this stage. Nodulation good in both farmers’' fields
and on station,

Pigecnpea. Two trials cf rabi pigscnpes varieties were not so well
grown as at Joydebpur and stan? was variable. No Botrytis oo
flowers. Some pod fly damage. One trial had been sown very late
and only UOP was beginning to flower, Both laid out as mirror
images and mislabelled, which was corrvected,

Lentil. Looked wery good with excellent stand and growth. Sown
from 7-10 Bovember. Podding well and earliest lines baginning
to mature, These were showing some rust. Best lines were 81001
and 79694,

There were also few trials of groundnuts ~ one pathology and one
variety x plant porvistion trisl. Showing slight Cerccepora,

Ve saw hich infesta. fons of Orohanche in fi.1lds vacate] g;
mustard out the parasite has not oceen recorded om pulses,
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23 February - lshurdi-Jessore-Igshurdi

Wide range of crope. Wheat, rice, lineded, lentil, Lathyrus, chickpea,
mustard, coriander, tobacco, sugsr cane, bananas. Again, wheat acreage
is reduced relative to last year and there is increase in Lathyrus and
uncropped areas. Tobacco and sugarcsne are important from Kushtia to
Jassore. Chickpea is present throughout and occupies conaiderable srea
from Kushtia to Jessore. Chickpea preflowering to aid pod £111 with
good growth and podding. Low incidence of stunt and pod borer damage.

Jessore. Regional Agricultural Research Station of BARI. Officer in-
charge Mr. Enamul Haq Chaudhary who was away. Shown around trials by
Messrs. Abdus Samad and Anwar Karim, the latter Agronomist looking
after pulses and oilseeds 1in addition to cereals. Station has about
50 acres of land of which 3 are in pulses.

Chickpea. Sown late November and edrly December and has excellent
stand and growth. Spacing rather close (30 x 10 cm). Daspite this,
podding 1is better than at Ishurdi. :

Trials include Chickpea Variety Tiial (5 entries), MI-VEM, PYT-small,
ICSN-DS, an irrigation triasl and fertiliser trielis. The MT-vEM,
randomisation was wrong but had besn corrected from the seed packeta.
No disease problem at preasent. Some Bot is on flowers and low ¢
incidence of stunt and pod borer. RNodulation excellent, Should
produce good dats.

Lentil. Sown same time as chickpea and has very good growth.
Earliest lineg near maturity. Low incidence of stunt-like
symptoms but less in 81001. TIuo irrigation trial, irrigation
has rasulted in up to 302 plant mortality associated with
blackening of foliage. Cause not identified but no sign of
Botrytis. In trial of planting x plant density trial, mid
November sowing looks best.

25 February - Joydebpur—Feni-Joydebpur

Accompanied by Drs. Kaul, C.H. Antholt, Head of Food and Agriculture
Program of USAID and H. Monzano, Cropping Systems Agronomist of IADS.

Almost eutirely borc rice near Dacca and batween Comilla and Penti,
Much of the area is uncropped in latter stretch. Between Dacca
and Comilla, although there are extensive areses of wheat, wmuch of
last years acreage has been replaced by rice. Lentil and linaeed
are vary important, both being harvested. Lathyrus only ainor.
Occasional field, foxtail millet. Water melon, potatoes and
chillies occupy considerable areas especially nearer Comilla, No
chickpea anywhere. Dolichos lablab commom in compounds.

Feni. Research Station of Menonite Central Committee (MCC). None
of the seninrr staff were present and we were shown roynd the trials
by a Field Assistant.

MCC are examining places of new crops and new genotypes in cropping
system. They have most of the ares in soybean, including INTSOY
trial, thair own variety trials sod a variaty x plamting date trial.
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Bvidently, Bragg am? Dayis bhave given bast results but thers is problem
of sead viadbility. Locsl, ssall, bdlack sesded cultivar {s nct too bal
ia this respect. All tiials had been i{ncculated with Rhizoltium, Mcst
of the materials were is floweriny or pod f1ll stages and there was
wids range of msturities. In planting date trial, Novembsr scwn treat-
mants of Bragg and Davig wers nmatiuring. In general, the crop appeared
to be rather sparssly poddad. Snybsan {s being used locally for dhal
and there are 5 or 6 factories refining fuported crude legummeld scy-
bean oil.

Prelininsry Yield Trial of short duration nigeonpea. As at other
locations. PFour varieties. Looks excellent. Very goold staad anl
growth, 760’12 and 13 stopped flowering. ICPL=4 late pod-fill.
C~11 only just beginning tc pold, Pod-fly damage on maturs pols.

Botrytis on flowers.

Lantils. 1Included Regional Yield Trial - large with 11 genotypas as
at other locations. Sown 1] November and earliest entries 81001 and
79543 being harvested. Stand, growth and podding very good.

Chickpe Variety Trial. Sown 3 Necember. Five antries as other
locations. Although growth was not too excessive, the crop had
lodgad in the third rep and pod-set was poor due to flower abor-
tion. Fungal growt. on flowers apvesred to oe Alternaris. No
Heliothis _amage obssrved.

Groundnut Variety Trisl. Stand and growth very poor although crop
was at flowering stage. Cercospora present. Entries were Dacca
No.l, PI, Small Japasm, KRedang, Sensgal, 13, 20 and Local.

In Cropping Systems trial cowpea was showing severe thrips damage

and there was the heaviest {nfestation of thrips in open flowvars
I have ever seen.

26 February - Joydsebpur-Delhi

In morning visited MCC offices in Dacca and obtainad research ranorts.
Also visited BARI before flying to Delhi.






JRs
Fon ontewval circulation onl

TOUR REPORT OF BANGLADESM

C.L.L. GOMDA
13-21 _ march 1981

Objectiva: Vislt chickpea trials and general chickpea survey In
Sangladesh.

itinerary:

13 March Wyderabad -~ Delhi 1C~ b0
Delhi - Dacca T6-304
Dacca - Joydebpur 8y Road

14 March Fleld visit at Joydebpur

15 March Joydebpur ~ Pabna - Ishurdi 8y Road

16 March  tshurdl - Bogra - Ishurdi 8y Road

¥7 March tshurdi -~ Jessore ~ Faridpur By Road

18 March Faridpur -~ Joydebpur 8y Road

19 March At Joydebpur

20 March Joydebpur - Dacca By Moad
Dacca - Calcutta 8G-491
(Flight delayed by 2 hrs; missed flight to Hyderabad)

21 March Calcutts - Hyderasbad 1C-269

13 March - Hydersbad-Pelthi-Dacca

{ was met by Or. A.K. Kaul at ODecca airport, and we drove stralght
to Joydebpur. Stayed at BARI (Bangladesh Agricultural Research
Institute) guest housd. Met Or. A.8. Joshl, ISNAR Consultant, who
was visicting BARS an that day.

18 March
Fleld visit at Joydabpur.

The BARI was officially opened only & fortalght ago, and the festive
mood was stil) on. DOr. Keul Introduced me to Or. Sharafet Khan, Head
of Plant Bresding Department, and Dr. M.A. waghab. /s 1, Masud end
Q. islam, of the Pulss laprovement Project. bLater | spent the day.
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visiting chickpea trials with M/s Masud and Islam. Mr. Masud was
looking after this year's 1CCT-0S, 1CSN-DS, F MLT and Regional Yield
Trial (Large).

General crop condition varied from very poor to good depending on

sell variation.

1CCT-DS: Sown 13 November 19B80. 30 cms between rows. 40 kg P/ha
added. JG-62 kept as local check. After going thraugh the first
&-5 plots in the first replication, it was obvious that some mistake
had happened Iin sowing. The entry in the field book and in field were
not matching. | tried to strsighten it out, but could not succeed
because | was able to identify properly only the released cultivars
such as Annigeri, JG-62, P-436 and K-850. The rest was anybody's
guess. Such mistakes were in other replications also. {t was
suggested that | should check this at Ishurdi where another setﬁof
I1CCT-0S was sent to see whether the mistake was because of wron;
sead packeting by us (!), or it was an error at planting, (At lséurdi
the entries were in the correct order which indicated error whiie

planting at Joydebpur) .

ICSN-D5: $Sown on 18 November 198B0. G-130 was not replaced by a local
check. (Aithough our information booklet says that this has to be
replaced by a local cultivar, very few people had taken notice of it.
It is better to keep empty packets so that they will be forced to put
a local check.) At Joydebpur most of the well-known cultivars had

a different look, and | had some initial! setback in recognising them.
Most of them were taller and lankier than at Hyderabad. Two entries
(plot 109 and 106) were early, and pods were taken away by rhodents.
Part of the field was very poor, and these lines {plot 151 to 175)

may not give good yields. The nursery was split in to groups of 10
and planted after giving | row gap after every 10 entries. Hence
plot 107, t08, 117, 118, 127, 128, 137, 138, 147, th8, 150, 151, 160,
161, 170, 171, 180 and 18} were vigorous and may give iInflated yields.
Also a plot of G-130 (plot 129) is doubtful. ([t may be a case of seed
mix-up. JG-62 was very good In most of the plots. Among the test
entries, plots 111, 115, 122, 131, 132, 133, 137, 138, 139, 145, 146,
151 and 176 were looking good. \
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rz Muttilocation \’riai: Sown on 18 Novenmber 1980. -850 (entry 2 49)
and Sabour-U lentry 7 50) used a3 loca! checks | and 2, The experiment
wes planted on an area whers the sol) variation was at [ts maximum
varying from very poor (15-20 cm plant height) to good (h0-50 cm plant
helght) soll, interspersed again with moderate and poor patchas. The

mep of crop growth indicating soil heterogeneity, is as follows:

[}

'

[]

1 N . ) k)3 t

.. Moderate . . Good '

01  Very Poor Soit "............ : . 23 M
101 : Poor .13
L3N |11 R 3
R 11250 Good 23
R 114350 33

With such differences in crop growth, It Is reslly difficult to plck out
the better crosses unless they happened to fall on good sol! in s}
three replications. Suggest that the trial be repeatsd next year as

F] test in & more homogeneous land. However, individual plants from
better plots can be selected and advanced.

Megional Yield Trial (Large Plots): Eleven entries trial sown ot

8 locations -- Joydebpur, Ishurdi, Jessore, Dinajpur, Psbna, Feni,
Rangpura, Bogra. Plot size 6 rows x 5 m. The entries in the trial

were: \. k-850 7. JG-62
2. L-550 8. 1ccce-3
3. 850-3/27 x GW-5/7 (73114} 9. 1CCC-h
§. %-208 x T-3 (7310) 10. Annigeri
5. Je=62 x F-496 (73167) 11. Sabour-4 (Check)

6. JG-62 x Radhey (73129)

This trisl was being conducted to identify cultivars suited to these
regions s0 that they could be multiplied and distributed for farmer's .
field trisls. &-850 and L-550 were good, and 30 were lines of 73167 .
(JG-62 x F-496) and 73129 (J6-62 x Madhey) (P.S.: | did not ses these
trials at Jessore and Sogra. Possibly they were not sent/not planted
at these stations. At Sogrs there was 3 100 variety cbservation trial
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Jessore did not have any trial sent from Joydebpur on chickpeas.)

in the afternoon met with Mr. Qamrul Islam and had discussions before
going to field. Rice balng the maln crop, any aother crop should fit

in to the gap between two rice crops. The 'Aman' rice (both transplante
and broadcast) Is harvested by October-November. The land thus vacated
will be used for the dry season rabl crops such as wheat, chickpea,
Lathyrus, lentil, malze, linseed etc. The season is short because the
farmer would like to plant the 'Aus' paddy in April. During this
short season (100-120 days) temperatures are low only In December-
January, and ther followed by high temperatures, and rains during the
growing season. Essentially then, the farmer would need s fast growing
short duration chickpsa to be harvested by March. From among the
material sent by 1CRISAT, the varieties originating from Maharashtra,
Madhya Pradesh, Andhra Pradesh and Karnataka are performing well wh:}ch
Indicates that Bangladesh needs short to medium maturity cultivars.
Mr. lslam seemed to be a good worker, and he knew the material very:':
well, and aiso had good knowledge of what is needed to be done in \
chlckpeas for Bangladesh.

Regional Yield Trial (Small): Fiftyone entries. To be conducted at
Joydebpur, tshurdl and Jessore. Sown 26 November 1980. Fleld was -
comparatively Better, and results should be encouraging. Among the test
entries CPS-1, I1CCC-1, P-436, JG~74, BDN 9-3 and N-59 were better paddec
then others. F-370 was having many branches, and although late it may
stil) give good yleld. P-6067, a dwarf umbrella type bushy plant, was
very good, and should be followed through as it seems to be a good
plant type for Bangladesh conditlions. BG-203 was mid-late, but podding
was good. HMS-6 was early and good. 7357-22-3-B-BH was having bold
pods and podding was excellent.

Observation Trial: Hundred lines selected mostly from the germplasm
sent from ICRISAT. An exploratory trial belng conducted at Joydebpur,
tshurdi, Bogra and Faridpur to know adaptation of chickpea varieties

in these areas. Germination not good In many entries.  Seed was obtaine
from Ishurdl Station where rain at maturity had affected seed viability.
L-550, K-850, JG-62, Annigeri and Sabour-h were good (as checks). Yielc
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dota from plots having raasonable plant stand should be considered for
selacting better genotypes across the ‘four locations,

Evaluation for lats sowing: In many years the field may be vacated by late
Novesber, snd hence a need for identifying cultivars that will perform
wall whan sown in December. Two trials were undertaken to screen varieties
for late sowing. One was the 100 lines germplasm evaluation (also sown

at normal time), sown on & December 1980 in | row plot of & m. Among
these, JG-62, P-99, T-103, P-324, P-6067, ICC-506-€8, and H 556-| ware
very good. Another was a il-entry trial with 3} replicetions. Plot size

b rows x & m. Entries were JG-221, JG-7h, JG-62, F-61, H-223, K-850,
Chafa, 1C-73104, (C-73167, 1C~-7310, and CPS-1. The trial was good.

Chafa, JG-221, K-850 and H-223 were wel! podded. These two triasls

should give & strong indication of lines that will sul't late planting.

This is an ares which should receive more asttention by the local

breeders.

Other trials seen were:

1. Effect of Phosphorus on ylcldzzhlckpu conducted by the soil chemistry
division. Details were not available.

2. Effect of N, P and K on nodulation and yield of chickpea. Different
doses of X, P and K were given with or without Rhizobium inoculation,
Land was poor, but | could not see any visible differences among
differant treatments.

3. One hundred and thirty two F, populations (sown at two places) were
grown, Growth was poor because of poor soil; not much visible
segregation. Sabour-h was planted as check after every 10 rows.
Suggested to bulk this season and select Individual plants In F,.

&, Twentyeight lines selected by Dr. B.A. Malik (Pakistan) were found
in their consignment, and were grown. They were too late. Suggest
that they send it to Dr. Malik after harvest. :



15 March - dabpur=ishurd}

Dr. Keul had made arrangements for the Journey by a Mezda Pickup.

br. M.A. Washhab accompanied me during the trip. We were delayed at
Joydabpur because driver was not avallable until 9 a.m. We left Joydebpur
around 10 a.m. Joydsbpur to Dacca Contonment was mostly forest type area
with Jackfrult dominating. Rice flelds were in majority. After about

10 miles from Dacca Contonment, towards Arichaghat, tobacco was very
common in uplands. Sugarcane with lentil or linseed in the rldges was
also common. Held up at Aricha Ghat up to | p.m. because of long queus
for the ferry over river Padma (Ganga). Three hour journey to reach

Pabna district border. From Nagarbad! onwards mostly uplands. Wheat
most common. Chickpea, lenti!, linseed, Brassics in patches. Sugarcane
and pigeonpeas occasional. It was dark by the time we reached Pabss town,
hence could not visit the experiment station. Reached Ishurdl station

by 6.30 p.m.

16 March -

Ishurdi: Regional Agricultural Research Station. Area: i1l acres
Persons met: Mr. Joynul Abldin, Principal Sclentific Officer (P$O)
Mr. Abdul Khaleque, Senior Sclentific Officer (S§0)
Mr. Abdul Rashid, $50, Agronomy
Ars. Munira Begum, S50, Breeding

The research station received three heavy rains after planting rabi crops.
Too much vegetative growth had led to lodging; and increased the incidence
of Botrytis mould. According to Mr. Khaleque, the disease was noticed
after tha second rain when the plants were in flowering stage. Many entric
had flowersd sariler, but there was no pod set. Most flowers had dropped,
possibly after the attack of 8otrytis, but could be due to raln and cloudy
wegther also. By far heavy toll was taken by lodging followed by Botrytis
would. Early Infected plots were almost wiped out by the disease, and
plants were blackish.
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ICCY-05: Mo evaluation pdsiible becausé of ladging and mould. But |
checked the sowing ordar to see whether the Mix-up of seed observed at
Joydebpur could be confirmed. Al) the varieties ware in the correct
order which indicated that our seed packeting was correct, and the misteke
was only at Joydebpur whila planting. K-850 was heavily infected with
mould. Annigeri had mild disease, but branches were barren. I1CCL-78054,
and ~7802) were having less mould attack, and looked tolerant. These
should be checked again next year.

1C58-D8: Too much vegetative growth, lodging and heavy lacidence of
mould. Many entries had barren branches with a few flowers at top.
No evaluation was possible.

Reglonal Yield Trial (Smatl): Lodging and mould incidence same as In
others. T-3 Gwalior and MEC-900 sesmed to be talerant to mould.
Similarly, (CCC-1, P-99 and JG-74 had less mould, and had quite few pods
on them.

Regional Yield Vrial (l.arggz: Growth and disease same »s above. L-550
was looking good, followed by K-850.

100 lines Observation trial was also heavily lodged, but disease was

not such at that time. It may spread later. Pabna toca), 7385-17-2-p-8H
and Brown leaf were looking excellent. Some entries had very poor
germination.

Overall, it w:n a very bad yesr at this station. Better to sow chickpeas
a little late to reduce height. Also should avoild giving irrigation and
nitrogen to chickpess. Otherwise the situation

may not improve because winter rains will upset the crop time and again.

16 March - Ishurdi-Bogra-ishurdi

After visiting experiments at ishurdi, left for Bogra by road. From
Ishurdl to Natore {sub~division of Rajashahi District) wheast was comwon

in uplands, while rice was cultivated in low lying areas. Lathyrus

was very common, next to whest, grown in large areas. Chickpea (sole
crop) was found occasionally but chickpea/wheat and chickpea/linseed
intercrops were common. Other Intercrops observed were chickpea/Brassica >



Linseed/Brassica, and Lathyrus/Linsesd. Ve recorded the following crops
over a b-mile stretch:

Wheat - 35

Lathyrus - 28 ) .
ckpea = 5 ) Totsl Pulses =36

Lentil - 3

Oliseed - § (Brassica and Linseed)

Vegetsbles - 2

Sugarcane - &

Onion - &

Garlic - 1

it Is Interesting to note that singly wheat is most common followed by
Lathyrus. All pulses taken together are more than wheat fields.

Towards end of Natore subdivislon, and beginning of Bogra district
large arsas were left uncropped afte: the paddy harvest. Most of these
fields are uplends, and can (rather, should) be planted to.-crops sud'l
a8 chlickpea or pigsonpea which can grow on minimal water requt remeng

| think this Is an area where extension education to farmers to gro& a
pulse crop i{s much neaded. In this area itselif | saw examples wher‘
‘subsistence farming' was practised. In one field of 1000 sq.m, (org
around that), | could see diverse crops being grown In small patcheq -
wheat, lentil, linseed, chickpea, onion, garlic, and 2-3 vegetables.
This Indicates ‘that the farmer needs the foodgrains, and will plant;‘ja
crop If guldange Is given,

Arrived at Bogra Research Station around 12.30 p.m.

Persons met: Mr. M.M. Bhuiya, $S0 and Farm~incharge (met at Ishurdi)
Mr. R.C. Adhikarl, 550, Extension Research Project
Mr. D.J. Costa, SO
Mr. M. Rahman, SO, Potato Research Station, Chalopara.

The climate and soll of Bogras district are sultable for rabl crops.
C€astern part of Bogra, called the Barind Tract, is suitsble for chickpeas
with i{ts alluvial solls and low winter reinfall. Efforts are urgently
needed to Intensify chickpes cultivation In this tract, and possibly
ICRISAT can help here than anywhere else.
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Tha observation teial (100 lines) was planted (20 November 1981) at this
station. Oniy sixty had good germination; others had completely falled
to germinate. | was informed thet thg sof! wes meticulously prepared
llke » nursery bed and Irrigated. The result was heavy sol) compaction
and poor asration. Plants were poorly grown with 2-3 branches and 6-10
pods/plant, and 20-25 cm height {In contrast, a neerby field having
chickpea in a relay crop expariment was vary good. Plants had 8-10
brenches, 40-50 pods/plant and 35-40 cm height). Chickpea stunt was
present; and a few plots had low incidence of Botrytis. Among the entries,
P-6099, 8-212-1, 7381-E8, P-626h, NEC-h] and P-177h were having moderate
podding.

In an experiment of relay cropping (after paddy), chickpes looked bast
in comparison to meize and wheat and may give highest yleld. Soybean
had not gcujmi}nated in this trial, This trial indicated that chickpss
can be cultivated in this region without any dlfflculfv.

Potaro Research Project - Chalopars Rasesrch Station

This station is about & miles from Bogra Ressarch Station and beyond
the river which indicates the starting of Barind Tract. Although this
Is mainly for potato research, other experiments also conducted. Two
experiments on chickpes were planted.

'. Experimen: or. seed rate of chickpea: Cuitivar - Bhangura; date
sown - &.12,80; fertilizers - 80 N, 60 P and 40 K (kg/ha). Six
seed rates - 15, 20, 25, 25 (broadcast), 30 and 35 kg/hs. R.B.0.
with 3 replications. Crop growth was very good for such late
planting. No visible difference with varying seed rates, but
Botrytis mould was more evident In higher seed rate plots. Chickpes
stunt present where stands were poor.

2. mext to this trial was & demonstration plot comparing three loca!
varieties - Bhangura, Faridpur-1 and Ssbour-h. Although the three
varieties looked similar from a distance, their branching pattern
was different.
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Shangurs Faridpur-t Sabour-§

Soth Bhengura and Farldpur-1 were 'open type' plants with more basal
branching. Bhangura was more prostrate and spreading, while Faridg!ur-
was seml-spreading (similar to G-130 and C-235). Sabour-4& was ’c!*ed
type' with fewar basal branches approaching the umbrella type (but:
quite) of Annligeri. Bhangura locked more Impressive when not lodge
but Sabour-4 is more stable for lodging. It will be a good idea ¢
test the 100 Hnes trial at this station to see their psrformance
ylald and lodging. Provided the rains are fewer, Bhangura types wi
yleld berter, but with intermittent rains the umbrella type plants
will be more stable. (Ve will send a few umbre!la type, early matu#% ng
lines for testing )

Returned to Ishurdi by evening for stay.
i

17 March - l;hurdhxushtia-nssore

From lphurdt up to Padma river wheat was more common, but chickpea plots
were on increase. Mostly tall grown plgeonpeas ranging from i acre to

2 acres at some places. Haliothis attack evident by the number of bored
pods. Common mixad crops were: wheat/chickpea, chickpea/linseed,
chickpea/mustard. Lathyrus not common in this area. Crossed river Padma
by ferry. Entered Kushtia district. Canal irrigatton-cumpower project
near the river. Tobacco and sugarcane common on both sides of the canal.
Wheat and chickpea in higher elevations. Very little scope for chickpea
to compate with tobacco and sugarcane.
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Seginning of Jessore dlsti'iu/ whaat is ’gnduﬂly replaced by chickpes,
ond vast arees of chickpep could be sesn. Jessore and Faridpur districts
are the predominently ¢i§km growing areas, snd there was sufficient
evidence for that. Surprisingly, Lethyrus was less In thase areas.
Common crop mixtures were: chickpea/lentil, chickpea/iinseed and chickpea/
wheat. Lentil was also common a3 » sole crop.

Jessore - Rhegional grisu\ituul Regsarch Station

This is & comparitively big farm with 56 acres undsr cultivation, $Solls
sre 10am and sandy loam. Rainfall 1400 mm. Soil pM 7.5-8.0. important
rabl crops ars wheat, potato, gram, lentil, linseed, black gram and
cabbage.

Persons mer: Mr. Abdur Rashid, SO, Vegetables
Mr. Shahzshan AlT, 30, Entomology
Mr. Abul Hossaln, SO, Farm
Hr. |.M, Bhuiyan, S50, Entomology
Mr. Abu Bakr Siddique, SO, Breading
Mr. Anwar Karim, $50, Agronomy
mr. All Ahmad, PSO and Farm Incharge was out of station.

Two chickpaa trials for BARI were to be plantad here, but | was told that
no such trial was planted. There was a multiplication plot of chickpea
{local variety) in about § acre area. Sown with one Irrigation and 80 kg
urea and B0 kg triple superphosphate/acre. Two heavy roins followed,

and lead to excessive vegetative growth., Most part of the field was.
damaged by Botrytis mould. The crop had flowered normally, but no podding.
Al flowers had drw. On the way the farmers fields had healthy end
well podded chickpea, with incidence of Botrytis confined to sreas with
excessive vegstative g:rov:h in patches. (n most of the experiment stations
visited, people tended to give nitrogen and irrigation to chickpes. This
is one reason why growth is eacessive In research stations compared to
farmers field. Hence, this prectice should be discontinued, and the crop
sown towards end of November, to get a near-norms! crop of chickpes at

the research stations.
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In contrast to the above, there was anot’hcr experiment with a good crop
of chickpes ~ survey of Insect pests of chickpea, pigeonpes and lentil.
Sown B December 1980, local verlety. No fertilizer or irrigation. Crop
growth was good, and was In late flowering stage with good podding.
Some plants with chickpes stunt present. Heliothis wes the major pest.

Fertlilzer experiment on chickpea (Soil chemistry department}: Effect
of N, P (two levels) and K with or without Zinc and Sulphur. Variety -
Sabour-4; date sown - 11 December 1980; R.B.D. with three replications.
Control plot looked bstter; others had excess vegetative growth. Should
svold N and Irrigation for chickpea experiments,

Met Md. Azizur Rshman, 550, Cropping System Program of Bangladesh Agri-
cultural Devalopment Counci) (BADC) who was on tour to Jessore to see
on-farm trials. There are four regional research stations where the
cropping system work wil! be initiated ~ Jessore, Jamalpur (Hymensl?vgh
district), ishurdi (Pabna district) and Hatazari (Chittagong distrl’l{lt).
At Jessore they are trying 3 systems - Potato-Malze-Transplanted Aman (rice)
= Mustard-Maize-Yransplanted Agan
- Chickpea-Malze-Groundnut {no rice syst
This Is the first year of study in Jessore (7 villages) and he felt that
the result should be encouraging to motivate farmers to diversify their
cropping system from rice system.

Jessore-Faridpyr

Agaln chickpea was more prominent, almost on equal footing with wheat.
Sugarcane was more common near Jhenidah where sugar factory is located.
Other crops were linseed and lentl], pigeonpea on bunds and small plots.
Near Khamarkall Ghat {low lying area) rice becomes predominant. Faridpur
district also had large aress of chickpea, as expected.

18 March - Faridpur

Persons met: Mr. Imam All, Deputy Director, BADL Farm
{Mr. Bil1al Hussaln, Principal, AETI, was out of station)
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Met Mr. Ashutosh Sarker who was on a germplasm collection mission with
Or. Mazrul Maque (1slam?}, Financed by 1BPGR. They had a month long
plan to cover all districts of Sangladesh. (n the first 10 days thay
had covered the districts of Jessore, Rhulna end Faridpur. Thay are
collecting geraplasm for all carsals, pulses and ollseeds. Vs should
get one set of all chickpes and pigeonpea collection {P.5: LIGH has
written to Dr. A.K. Kaul to send the seeds).

The 100-varisty Observation Trial was conducted st Agriculture Extension
Training institute (AETI) farm. The station had received haavy rains

3 days 290, and many entries had lodged (sown mid-November). The crop
growth was better, and the cultivars were in late padding stage. Many
lines had poor germination (because of rain-damaged seed from last veer}.
Most of late maturing and 'open type’ cultivars has lodged, while a few
usbralila type cultivers were scending parfectiy well, The following
cultivars were very good in podding and had not lodged: 8-110, P-272,
P-4203, P-3249, P-4073, Brown leaf, 72-5 (ex-1CSN), Chafa-B8-16, RPSP-45),
NEC-760, L-550-2 and JG-62. Sabour-b local had moderately lodged and
was good in podding. The above mentioned cultivars should be evaluated
agein next yesr in as many locations as possibie, and also used in
crosses. (We will send a few crosses with these for setection In
Bangladesh.)

At this station also Botrytis mould was noticad, especially in tall
grown Mdnothlck canopy plots. Incidence of chickpes stunt was low.
There was /demage by Heliothis, possibly because of the two Insscticidal
sprays given to the crop.

Faridpur being an Important ares for chickpes cultivation, it was wrprhh'u
that very Jittle M%ﬂm being given. - More sfforts are needed si whﬁﬁ
~location to mtmr*plols. Dissemination of research "“‘”‘M‘.'&a‘yﬁé
be faster.to resch’ tln/fpmrs through the Village Leve) Officarms whn‘aet e

trainlng In nearby AEVI,
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18 March - Faridpur-Gaolondoghat-Arichaghat-Joydebpur

From Faridpur to Gaolondo wheat and chickpea were more common. After
thls wheat became predominant, and tobacco was also common. Chickpea

and linseed could still be seen frequently, but pigeonpeas were occaslional
Small ferry crossing et Gaolondo, and a big ferry over river Padma to
reach Arichaghat. Followed the sanc route, as on way to Ishurdi, for
raturn journey to Joydebpur.

19 March

Discussed my tour Impressions with Dr. A.K. Kaul and his colleagues, and
also regarding the breeding material to be sent from ICRISAT for further
evaluation.

Visited chickpea and pligeonpes pathology filelds with Or. Ham!zudéln, Head
of Pathology Department and Mr. Abu Bakr. Helped them in identlﬂylng
diseased plants (wilt and stunt) for photographs (Phatagrapher: ﬁ' Kaul) .
Wilt was rare, but stunt was common, The i(ntermational Chickpea Klllt
and Root Rot Nursery was planted in a normal field as they do no:)z have
a wilt-sick plot yet. Stunt incidence more because of abundant &hld

populations on green gram or black gram. *

In the pigeonpea field saw very good symptoms of witches' broom.
Iincidence was high. Very few plants had sterility mosalc.

20 March -~ Joydebpur-Dacca-Calcutta

Joydebpur to Dacca Alrport with Dr. Wahhab. After reaching the airport
learnt that the flight was delayed from 11.25 to 13.30 hrs. Reached
Calcutta by 13.45 hrs, but the Hyderabad fllght had promptly taken off
at 13.30 hrs. Stayed at Airport Hotel.

2} March - Calcutta-Hyderabad

Calcutta to Hyderabad by 1C-269; arrived 1555 hrs.

CLtG:alr
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13 February - Dacca

On arrival in Dacca ve were met by Dr. A.K. Aucklaend and Dr, M.A. Wahhabd,
who accompanied us to the Intercontinental Hotel where we were accommodated
for the first two nights., We found that our visit coincided with a meeting
of the Commonwealth Ministers of Agriculture.

14 February - Bangladesh Agricultural Research Institute, Joydebpur

Met with Dr. A.K. Kaul, Pulses Breeder and Joint Leader of Pulses Improve-
ment Profect; Dr. K.M. Badruddoza, Director of B.A.R.I.; Dr. S.H. Khan,
Head of Division of Plant Breeding; Dr. M.A. Wahhab, Joint Leader of Pulses
Improvement Project; and, Messrs Quamdal Islam and Ashutosh Sarkar, Pulse
Breedars.

B.A.R.I. has headquarters at Joydebpur, 22 miles north of Dacca, four
regional research centers, (Ishurdi, Jamalpur, Jessore, and Chittagong)
and 14 subcenters and has responsibility for research on sll crops except
rice, jute and sugar cane. It also offers graduate and post-graduate
degrees in agriculture and is involved in on-farm triale and extensipon.

Soon after our arrival the Commonwealth Ministers of Agriculture arrived,
we wers introduced to these and joined them in an introductory talk,? tour
and field vistt. BART is relatively new with impressive buildings. ;Much
of the laud has been reshaped (by our D.N. Sharma) and although the
levelling has been well done the usual problems of soil heterogeneity on
newly levelled land were evident. Most of the farm is on very heavy,
alluvial soils with a high and sticky clay content. Recent rains haf
nade wost of the fields very wet indeed. In sddition to pulses the ’
fields were growing wheat and potatoes,

13 _February - Joydebpur-Jamalpur

From Joydebpur mainly paddy area. "Boro" rice being transplanted. Clay
soil -~ pH 5 to 6. Otherwise rice crops - type of teak, jack fruit, mango,
banana, coconut,

Then iato ares where wheat predominates. Other crops, in order of
{mportance - barley, panicum, lentil, broad beans (small-black seed,
Heliothis feeding), potato, groundnut. Very little chickpea. Paddy
infrequent ~ in valley bottoms only.

Farmers plot of chickpea about 12 miles east of Tengail ~ very wet -
moderate plant and growth -~ early pod f£ill. Heliothis present in
vegetative parts and feeding inside pods -~ not a common characteristic
of B, armigera. Alternaria leaf spot and stunt - but low incidence.

Farmers plot of chickpea mixed with little lentil. Healthy and well
growm with pronounced secondary branches. Low incidence Beliothis
and stunt, Mid pod-fill.
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T 1 - J « Mainly vheat but alsc lentil, barlay, chickpea,

Desonscration plot of chickpea near Jemulpur. Basal branching type
possibly Radhay which has been imported by BADC. Just flowering - traces
Beliothis/scunt. Well nodulated.

. BRaglonsl statiom of B.A.R.I. Officer incharge Mr. Enasul Req

ry. Stand in chickpes trials vas not good. Poor germination =
followed by Sclevotium rolfsii - collar vot. Mo sign of Fusarium wile,
traces of stunt and Haliothis. In obeervation trial of 100 lines, sown
oun 1 Decembar, earliest lines just begimming to flower. Good lines were
P-619-1, P-4203, JC-62, P-4968, ICCC 306~EB-EB and 7381~EB-EB. Others
showed poor stand and/or growth. Salections made from ICSN-DS at Ishurdi
and Jamalpur in pravious year had shown no germination at all.

Regional Yield Trial(Large). Eleven entries, including ICCC-3, ICCC~4,
JG-62, L-550, K-850, Chafa, Annigeri, Sabur-4, 7901, 7902, 7903 and 790S.
K-850 and 7908 were good but results should be interpretad with caution
due to varisble and generally poor stand.

Other materials were cropping systems trial of chickpea, wheat, oustard,
sesamm and ‘aus’ rice; fertiliser trial on chickpea, both using Sabur~4;
and chickpea seed incresse - Sabur-4, Paridpur-l, mutant 669 (from
Faridpur-1). Also C-11 rabi pigeonpea multiplication, in which Botrytis
wvas causing flower drop (about 50%) some Reliothis, Maruca testulalis,
Exelastis atomosa, blue butterfly larvae, jassids and thrips, yellow
wmosaic (1Z) and sterility mosaic-like symptoms although the latter could
not be confirmed without a microscope to identify mites. Regional yield
Trial (large) of Lathyrps looked good and crop healthy.

16 Februsry - Saidpur-Dinajpur-Thakurgaon

With Dr. Kaul flew from Dacca to Saidpur, then by rosd to Dinajpur.
Between Saidpar and Dingjpur mainly wheat with some Lathyrus and lentil.
In some areas tobacco or sugar cane are i{mportant. Much cultivation in
progress for 'aus' rice and some jute. Chickpea infrequent and usually
intercropped on ridges with sugar cane in furrows. Pigeonpea, large
plants, common as hedge crop in compounds. Bamboo, coconut, bamans,
frequent.

Rajberi, near Dinajpur, is substation of BARI. Officer fncharge Mr. Abu
Hena Telukder, assisted with chickpea trials by Miss Varida Begum. Also
met Mr. Altamash, Scientific officer, Extension and Research; Mr. Wassd
All Sheh, leaving for Ishurdi, and Miss Protima FKundu, who handles
metecrology data.

Seventy-six experiments covering 7 projects. In chickpea, stands were
again poor - reduced germination dus to 3 days rainfall after sowing
snd subsequent Sclerotium, enhanced by wet conditions and paddy residues.
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No arium, traces of stunt and Halfothis. Stunting and reduced leaf
size may due to Zn deficiency, symptoms of which were seen in maize.
Soil anslysis should be done. Soils here are higher pH (6.4) and more
clayey than much of Dinasjpur District.

Trials included 100 line observation trial, sown 25 November and earliest
just flowering but most had not germinsted. Best plots wvere K-850, L-550
and Sabur-4. Regional Yield Trial(Large) sown 26 November but stands
again variable and gencrally poor., Lines in order of earliness were
JG-62, L-350, Sabur-4 and ICCC~4 (78 DFF). Apparent spray (diazinon)
danage on K-850. Water requirement of chickpea - no irrigation, 28 + 356
days, 28 + R4 days, 28 + 56 4 B4 days. K-850 sown 28 November - very
poor smergence. Cropping pattern trisl - wheat, mustard, gram, potato,
groundnut following rice/rice. Chickpea sown 21 December - poor stand
sl growth - not yet flowering.

Twenty four pigeonpea genotypes ex ICRISAT in replicated trial mainly
harvested. Remaining plots (760018 and 760024) showing witches braom-
like disorder on regrowth. Thrips in flowers, much flower drop. Several
of the pods contained podfly puparia which were black in color, markedly
different from the normal browm puparia of M.obtusa. Dr. Lateef had
previously reported the phenomenon of black puparia in pigeonpea p#s
during a tour of Assam, but the flies which emerged from these wer
subsequently identified as being typicsl Melansgromyza obtusa. Al
irrigstion trial on lentil and seed increase of Lathyrus (pahartaliy
Jamalpur, 3870) appeared good. ’

ricultural ension Training Institute, Dinajpur. Soils more saw y and

with lower pH 54.55 typical of 75% of Dinajpur District. ICPL-2, gf and
=6, T-21 and BUN-1 pigeonpes, sown 26 November not yet flowering. There
were few pests sxcept for jassids, but the crop had been sprayed with
diazinon. Sevearal plants had yellow circles on the leaves which baffled
our diagnostic ability. Of the cultivars, T-21 and BDN~1 looked goad.
Trials of forage potential of Lathyrus, mung genotypes for late sowing

{27 November), K response in lentil. Breeders sead of lentil, and seed
mulriplication of pigeonpea, C-~1l1 sown 27 November.

Ranpur - Dinajpur Rehabilitation Center, Thakurgaon. Sandy soil, low pH.
In chickpea 100 line observation trial, stands and growth were rather
better than at other centers. Sown late October and many lines had been
flowering for more than one month but little or no pod set due probably
to excessively wet and humid conditions as rainfall in January and
February had been much heavier than normal. Botrytis causing at least
part of flower drop. Rhizoctopia solani, wet root rot, causing loss of
stand in some aresas. Good lines include P-9803,and B8~110, with pro-
nounced secondary branching; ICC 506-EB-EB, P-3552, 7385-17-2-B-BRH,

NEC 355, P-9929, P=22-1 and P-108-1, P-6099, very poor.

Black gram S-1 and T-9, sown 16 October mature. Pigeonpea, sown same
date, good but showing flower drop due to Botrvtis.
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17 Feb = Raiba 1db ca-Joydabour

Rajbari. ICAXDA elaventh Regional trial of barley - ERYTT-14 and 1LB-4)
drying with empty heads - take-all-1ike disease. Also Wq_
though not severe. Ratia sand (onguest from India and Islampur al
appearsd good.

r - dpur. Farmsts plot chickpea intevcropped with coriander.
Early {11 and appeared to be flowering and podding normally. Little
Heliothis.

Farmers plot chickpaa, intercropped with sugsr cane on ridges about 80 cos
apart. Mixture of genotypes mostly prostrate, basal branching, sasll
leaved with few more erect types. [Flowaring just started. Little Helfothis.

Plot of pigecnpea tall, kharif sown. It had been damaged by Maruca
testulslis earlier but had been left and was bearing a good compensstory
flush of pods. Few podfly were sesn in thess pods. Botrytis on flovers
was svident,

Flew Saidpur-to Necca then to Joydebpur.

Ou our return to Dacca we were able to meet the Ministar of Agriculture,
Major General (Retired) Nurul Islam. He told us of the problems that
Bangladesh faced in Agriculture, with instability of production and
marketing being mator constraints. This year is likely to de vary geod
for rice and wheat and a surplus is expected. Such a situation is very
unusual {n this country and thers will be problems in marketing and
storing such 2 crop. He told us that he requires further sssistance in
research on pulses and groundnuts, both of which are in limited supply.
He hopes to be invited to visit ICRISAT. He told of a rather chaotic
situstion in pesticide marketing and distridution for earlier, insecti-

des had been distributed free and this lead to a great deal of
adulterstion and wastage. Large volumes of dangerous outdated pesticides
are causing disposal problems. The pesticide responsibility has now been
handed back to coumercial firms who will bs responsible for development,
distribution and sales.

B.A.R.I., Joydebpur. In the chickpea, growth was rather variable, probably
a result of s0il heterogeneity. Most of the recent flowers had not set pods,
probably because of the recent rains and high humidity and several of the
flowers were covered with fungus (Alternaris). There were only s few
Beliothis larvae, but the scientists seid that they remove by hand any they
see.

In ICCT-DS, growth along east side was poor 1.e. beginning of the four
replicates. Field plan was not awailable but plots 105, 106, 109 and
216 appeated very good, Many of the lines were too late for these

PINAEE £ 2 TR
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In ICSN~DS, plots 107, 108, 117, 118, 127, 128, 137, 138, 147, 148, 150,
151, 160, 161, 170, 171, 180 and 181 were unbordered so yields should be
treated with caution. Plot 129 «G~130 questionable —~ too early and double-
podded. JG-62 and plots 133, 134 and 139 were noted as c:ccllcnt. Righ
proportion of late lines.

Other ICRISAT materials included 130 F3's of which 850/CPS-1/F~378 and
1~350/8-110/Annigert combinations were good, compared with Sabur-4, thd
local chack,which was later and poorly grown. P3 trial had very pntehy
growth but 104 was segregating early plants. Selected single plants to

be grown as Fi progenies in 1981-82. Materials obtained from Hissar were
wmuch too late.

ICRISAT F;'s had been very late in 1979-80, Fs5 bulks had given very poor
emergence due to waterlogging this season. )

Reglonal Yield Trial (large) ~ very pronounced gradient along repluutes
with poor growth at south will confound interpretation of results. ' Would
have been better had replicates been 'blocked' rather than sown as ?ttips.

Regional Yield Trial (small) - 51 entries but has in fact been s
three separate randomised blocks and must be analysed &s such 4s thiire 1:
again a very pronounced gradient with poo: poorer growth in the comparisgn of
Bntries 1 to 17. Most of the early entries were among these. JG-7§
ICCC~1, NEC~750 and 7357-22-B-BH were excellent. Entries in order §re:

BDN 9-3 , BG~203 G-130
JG~74 : P-324 NEC-1091

Chafa : P-1209-1 ICC 1029

N-59 ' JG-221 B~106

cPs-1 : P-1353 NEC-974
NEC-240 . BG-212 H-208

P-99 : P-4083 ICCC-10

T-103 : P-6067 1CCC~16

P-436 ; T-3 (Gwalior) 7357-22-3-B~BH
P-1081-1 P-1805 G-543

1CCC-1 F-61 MS-4

WR-315 ¥-370 KEC-900

Pant G-104 B-556-1 NEC-249

B-223 : NEC-850 L-550

WEC-750 p-217 K-850

K-468 JG-62 Sabur-4

Pant G-114 P-18

CGermplasm evaluation - 80 entries -~ mainly kabulis from ICARDA but 20
from ICRISAT germplasm. Earliest is Harigantges from Gujarat which
flowered in 33 days. Very poor emargence in some plots. 1In 100 lines
observation trial stand and growth were patchy but generally poor.
Forty-one lines sent through USA from Washington were all late and
straecly and obviously of little value for these conditions.
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Wy rosd end river fercy -uh Dr. Wahbhab. Joydebpur to Dscca/Aricha Road.
Paddy sres with teak plentations similar to area dascribed on vay to
Jamlpur. Along Decca/Arichs Moad mainly wheat belt, la sxtremaly
isportant 1n some areas where it occupled up to 70X of area. ng grazed
by animsls. Other crops are mustard, linseod, tobacco, barlay, lentils,
chkickpea, broad beans, corfander, potatoes, sweet potatoss in approximate
ordct of importance. Mustard most often intercropped Lathyrus, linseed
and chickpsa and baing barvested.

Similar pattern occurs #1ls0 betwesn Nagarbari and Ishurdi. Lentils and
Lathyrus frequently intarcropped with linseed and barley and chickpea
with barley. Linseed wvery important.

In a farmers plot near Pabma, chickpea {ntercropped with barley - poorly
grown. Early pod-fill, More Heliothis larvae and pod damage than seen
previously. FPFungus on dead flowers with nod set generally very poor.

Ishurdi-Regional Reseavch Station of B.A.R.I. Officer-in~charge Mr.Ashraful
Islam. Station well organised and maintained. Also met Mr. Abdul Khaleque
and Mrs. Monira Begum.

Chickpea trials vere showing extremely vigorous and uniform vegetative
growth with flowering {ust commencing in earliest lines. No sign of
Heliothis. Botrytis grey mould was evideat on flowers and severs on
foliage on onec early sown plot of Pabna local. Incidence is fncresscd by
too much vegetative growth which has occurred i{n very wet conditions
encouraged by irrigation, given at 25 days after sowing.

In ICCI-DS, sown 28 November, most lines commencing flowering, including
the local check, Pabna local. Tip distortion observed on some lines -
k-850, 78023, 79073, Previously observed by Drs. Nene and Creen but
causal agent not identified - appears to be associated with K-850 but
also seen on Sabur-é,

ICSN-DS, sown 1 December. Derandomised with 2 reps. and 1 row per plot.
Standard checks sown only once instesd of aftar every 10 entries. Plots
108, 132 and 139 unbordered.

Yield Trisl (smmll) - again laid down as three separats triasls
snd should be snalysed as such. Sown 27 November and sarliest antriocs
Botrytis inside plant canopy. 1~350 has gerxinated poorly

in a1l :hrn replicates.

Yield Trisl (large) ~ sown 20 November. Tip distortion ou
k-850, Sabur-4 and ICCC-3. All linss flowering axcept 7909.

100 line observation trial - sown 19 November. NEC-45! compact growth.
Emergence and growth excellent in plots i to 65, 77, 94~100. Remaining
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plots -~ emergence absent or very poor. A trial to screen fungicides foxr
Ascochyta blight control had been damaged by rats and had poor growth and
stand. An early November sown multiplication of Paboa local -showed severe
Botrytis. Thare wera other multiplications of Pabna local and one of

Radhey.

Lentils included 100 entry obsarvation trial with three replicates.
Mostly ICARDA germplasm from India and Iran other ICARDA materials having
proved to be too late in 1979-80. Several lines - 1705, 1706, 1708, 1710
and 1717 - had failed to germinate in all three repe. 2487.-ex India was
showing savere Botrytis. Trial not randomised. Also multiplication of
Pabna local and L9-12 both rather earlier than the ICARDA materials.

A small ttial of pigeonpea was to be harvested next day. This had beem
sown for the kharif and was more than 2m tall. Several pods had all of
the seeds damaged by podfly (with black puparia). Bunchy growth on: some
tarminals with yellow small, leaves was probably caused by jassids yhich
were present in large numbers. In the evening some of the flowers were
literally covered with thrips. Two plants showing typical wilt symptoms
were observed.

A groundnut trial (test of fungicides against leaf spots) had many

whitefly (said to be Bemisia tabaci) and some thrips. Little dise¢
was seen.

19 Februarv - Ishurdi-Joydebpur

Farmers plot chickpea -~ 5 miles SE of Aricha. Well grown, mid pod-&ll
but flowering poor. Botrytis on flowers and follage and causing flawer
drop. Little Heliothis damage. Genotype predominantly basal branching.

Farmers plot chickpea - 20 miles from Aricha. Intercropped with mustard,
poor stand but well grown. Mid pod-fill but pod set poor due to Botgytis,
on flowers and foliage.

20 February

Dr. Reed visited the Entomology Division where Dr. Idris Ibm-Al-Azim is
acting head during the absence of Ameerul Islam who is in the Phillipines
finishing a Ph.D. on the biocontrol of stem borer. The Entomology Divi-
sion has a total of 12 entomologists at the Joydebpur headquarters and
other entomologists posted to the regional centers. Responsibilities

are genarally divided on a crop basis, but with some working on purely
toxicological problems.

Reliothis armigera was not 1listed in any records but H.sssults was (from
tobacco). Another lepldopteran borer of black gram was listed as Heliothis
sp. but it looked to be most unlike other Heliothis spp. Some other
insects were not correctly identified.
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The Division is curremntly being reorganised, with movement of books and
materials. 7THe insect collection has dateriorated very badly, with most
of the soft bodied insects having been saten away, leaving a pin and
label. Moat of the sutomologists therefors have no means of tdentifying
their pest insects. FRowever, two scimmtists have recently returned from
a courss at the Commomwealth Institute of Entomology, London where thay
learned the techaiques of insect praservation and {dentification and eo
it is Yoped that it will now be possible to rejuvenate the reference
collection.

Bangladesh has banned DDT snd some other chemicals, and several of the
other cheao and effective chamicals are not available. A decteion to
ban DDT in Bengladesh at this time may not be in the best {ntarssts of
the people for it is the chesapest and most effective pesticide whers it
has been overused. Bangladesh does not nesd to use very toxic and/or
very expaensive pasticides while the old cheaper pesticides are still
effective.

Dr. ¥ene visited the Plant Pathology Division and held discussions with
Dr. Pamizuddin, Acting Head, and Mr.Abu Bakr, formerly a pulss pathology
trainee at ICRISAT. The work is pathogen oriented rather than crop
disease orientated. The division neseds considerable stremgthening by
wvay of equipments and additional training.

In the afternnon ve flew back to Delhi from Dacca. We wara taken tn the
alrport by Dr. Kaul who lonked after us very well throughnut our stay,

Dr, Kaul's enthusiasm {s undoubtedly having a very large beneficilal effect
in advancing the pulse program in Bangladash., We were not convinced that
either chickpea or pigeonpes will become the dominant pulse in the country
for Lathyrus and lentils are very popular and relatively easy to grow in
the humid conditions there. FEHowever, there 1is obviously a ready market
for our pulses and substantial production of chickpea, and wa should
continue to support the Bangladesh efforts.
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TRIP REPORT

Trip to Bangladesh
Farch 16-24, 1980

Japlish Kumar

Places visited: : ~gladesh Agricultural Resesrch Institute (BARI),

vdebpur
ngladesh Agricultural Research Council (BARC), Dacca
. £1 Regionsl Research Station (RRS), Ishurdi

{ -stitute of Nuclear Agriculture (INA) experiments
1 anted at the Sugarcane Research Institute (SRI},
1shurdi

£'R] Regional Research Station, Jamalpur
1+A experiments planted at Jamalpur .

Persons contacted:

BARI

Dr.
Dr.
Dr.
Dr.
Mr.
Hr.
Dr.

1

pr.
Mr.

A.K. Xaul, World Bank Consultant § Joint Coordinator Pulses
X.M. Badruddoia, Director

S.H. Khan, Professor § Coordinstor, Pulses

M.A. Wahab, PSO, Breeder

M. Quadir, SO, Breeder

Q. Islam, SO, Brooder

Khaleque, Oilsceds Brecder

M.A.Q. Shaikh, Breeder
Hyder Ali, Field Assistant

Mennonite Central Committee (MCC)

Mr.

R.P. Dick

BARC

Dr.

Muslehudin Ahmed, 1/c Member Director



Bamgladesh Agricultural Lniversity (BAU)

Dr. Z.H. Bhuiya, Soil Scicrce
Dr. L. Rehman, Brucder
Dr. M. Karim, Agronomist

Dacca Luiversity
Dr. A.S. Islam and his studcats.

Ministry of Agriculture, Bangladesh

Maj. Genrl. (Retd.) Murul Isler, tinister of Agriculture
Dr. Igbal, btinister of State for Agriculture

BARI: RRS, Ishurdi

Dr. Ashraful Islam, PS50 (Breeder)
Dr. M.A. Khaleque, SO

SRI, Ishurdi

Mr. Dilwar Hussain, Agronomist
Dr. Hamid Miah, PSO, Entomologist

BARI: RRS, Jamelpur

Mr. Fariduddin Mish, $S0O, Brecding
Mr. M.D. Alamgir Miah, S0, Breeding
Mr. Surjya Kanta Saha, SO, Breeding

Summary

Coordinated effort for the improvement of chickpeas at BARI is a welcome
initiative.

Chickpeas almost always follow rice so development of package of practices
for this rotation is nocessary.

Short to medium duration cultivars perform well in Bangladesh;this has been
characterized by ICRISAT nurseries, ICCT-DS and ICSN-DS. Introduction and
adoption of such cultivars should be beneficial.

With present growing conditions and managemont, it is unlikely that long
duratjon desi types and kabuli types can make 2 headway.



Discases idontified by Dr. Nenc and chickpon rust (Uromyces sp.) armo 2
potential threat for the production of chickpeas in SangIEEnnh'

Training of personncl in chickpea crop improwvement work is likely to prove
beneficial.

Improvement in soud ha ling ond storage facilitios naeds t b dime.

I was invited to visit International Chickpea Nursories and other chickpo~
mnteri il ia Pangladosh by Or. ..K. Xaul, Hr. Richard Dick (MCC) and Dr.
N.A.Q. Shaakh (IN') tc assoss the variotal picture of their thir! inp rtant
pulse crop. <r. Kaul coordinat.d my trip.

Wu have provided 159 C8 linus, 16 clite cultivars, 2 sets of ICSN-US and
159 tall advenced breoding strains to Dr. AKX, Kaul., This nmatorial is
planted at several locations. Their local cvs arc Faridpur-l and Sabour-4.
They have rather limited variability in their local collections which they
have collected and had planted 47 strains on tholr farm.

BARI - Joydebpur

They had planted 1 row cach of 159 CB lines and a replicated tcisl of 16
clite cultivars in the last weck of Novembor. P-436, ICCC-3, Chafa,
Annigeri and JG-62 oppearcd pronising. A five-cultivar trial of strains
selected from ICCT-DS sont by ICRISAT in previous ycars showed that two
ICRISAT lines, 73167-5+3-8-8P (JH-62 x C-496) and 73114-1G-2-2P-BP
(850-3/27 x GW-5/7), amnd cultivar 850-3/27 were performing woll, ICRISAT
trials conducted by MCC last ycar showed that thesc yiclded more than
twice as much as their local ecvs. Bangladesh organisations are proposing
to multiply end import larger quantitiocs of seeds of thoso lines.
Cultivar P-324 was good but showed indaterminate growth probably bocause
of late rains,

They have three ICARDA nurserizs: Chickpoa Reglional Nurscry (CRN), Chickpea
International Screening Nursery (CISN), and Fy yield trial. Some entries
in CISN were promising but the best appearing one NEC-1091 was desi type.
Most of the matorial was late in maturity and may not be suitable for those
conditions. ’

In my view short to medium duration strains appeared promising, although

in Decomber 12 sown material only short durstion lincs showed promise.
Considering the importaace of rice in Bangladesh, chickpoas will almost
always follow that crop in rotation. Sowetimes tho land is under water

and §s not available umtil very late, say early December for chickpes sowing.
1 discussed this with Drs. Kaul snd Khan snd they have agreed to conduct -
studies on this aspect. ’



As mentioned in Dr. Nenc's report (January 1980) I could see zinc deficiency
symptoms, collar rot (Sclcrotium rolfsii), and root rot (Rhizoctonia solani)
The plants having {ron deficlency may 1ave already yecoversd by the time of
my visit.

I obsorved chickpea rust (Uromyces spp.) rather widely although the intensit
was not high. In some cases almost half of the dorsal surface of affecte!l lea
was pink md the ventral surface full of rupturcd pustules. Considering ware
humid conditions in Bangladesh if maturity of the crop is delayed rust can
possibly be an important disease. The diseasc could be seen on local and
other materisal,

They found a very big leaved compound leaf plant in Chrysaathifolia variety
from Maharashtra, It was flowering but not setting pods. By its staturc 1t
could be a polyploid. They have put onc of thesc plants in = glass hous..

Dr. Koul arranged my meeting with Dr. K.M, Badruddoza, Director, BARI. Wo
discussed chickpea improvement program in Bangladesh. He was quite appre-
ciative of ICRISAT's help in this direction arnd assured Dr. Kaul 811 adminis-
trative help in his initiative for improvement of pulse crops.

Personally I feel that administrative setup for the improvement of chickpea
crop in Bangladesh is good. I met scveral newly appointed scientific
officers for pulses at various stations. However, most of them wauld nced
some exposure to a good chickpea improvement prosram to be more efifective
in their new jobs.

BARC

I was invited to attend a meeting on pulses called by BARC on March 20,

1930 wnder the Chairmanship of Dr. Mushlchudin Ahmed, l'ember Director -
Crops. It was attended by the represcntatives of organisations involved

in pulse improvemont work in Bangladesh. They fixed priority in various
pulse crops for identifying high yielding cultivars, menagement practices
and prevention of losses by pathogens and pests. Dr. Kaul's proposal for
allotment of US $ 200,000 for pulse research was approved. There was

great debate on US § 350,000 proposal for soybean research, which was not
approved. The reason given was that soybean has much less acreage than
even the minor pulses. The coordinators were asked tc prepare plans for
increased emphasis on high yielding cultivars, low toxin contemt {in lLath )
improved management and disease and pest resistance in Lath , lentils
and chicipess. They werc highly appreciative of ICRISAT's ﬁc 4n chickpea
‘Smprovement in Bangladesh and ithe chaimen made &' special mentiom ‘of sthat

in the meoting! - I assured them of ICRISAT's continued icooverstion for
chickpea improvement.

On March 21 I had an opportunity to mect with Maj. Gen. (Retd.) Nurul Islanm,

Bangladesh Minister of Agriculture, and Pr. Iqbal, Minister of State for
Agriculture, Mr. Islam emphasised the need for increasing pulse production
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in Banpladesh and was very hnppy to learn of ICRIS.T's role in helpine
Ban-~ladesh achieve their ebjective. He assured Or, Kaul of all pessible
help 2 in fact agread to allow lares imports of chickpen suod fron
Iadia, which has shown pigd performance in soveral parts of Baneladash,

3ARE-RPS, Ishyrdi *

The crep was in pocdine staese, Chickpuena trials were prown in field that
e buen 7recn ranureld o the provic ss soas noand letor uren wes sprayod
{vn chickpea crip). Thore was t:- rach vesctative ~erwth and crsp had
Iodeed. Ik othoer fiulds th: eror srowth was acnd. Thore wore 8 me sympeons
<f zine Jdeficiency. Thoy had spraydt <ol half leneth of no row plots of =
few lontil entrics with 9.5% s iutien € zinc sulphate on the sweeustion of
Y. duene. There was sone recovery in plant prowth,

The ICSN-US supplied Ly ICRISAT was planted as sinplc rows in two replica-
tions, rather than twe row plats as supgested by us., Mgt of the entries
appcared pgond but it was too carly to mnke a visual ostimate of thulr per-
formance. One hundred and fifty-ninc tall type breedine linus from ICRISAT
were grown here. Most of these had grown cver cne meter tiall bucause of high
inputs ns mentioned earlier.

Iin meterial at BARI, RRAS and SRI

They have ICCT-0S with 10 entries nnd 4 ruplications., The crop was still
green.  The ICSN-DS with 81 ¢ntries was planted as § foct rows in two repli-
caticns, OCr. Shaikh was not there and I could not decode his labels.
Howuver, entry nos. 122, 1i4, 173, 176, and 177 were very promising.  Tho
last tw:> were JG-62 nud P-436 and nppoared best. In the 118 germplasm
entries ncs. 91, 116, and 113 had very pccd poddine,

1 als. saw suparcanc-chickpez intcreropping, chickpea had very good vegeta-
tive srowth. "I c-uld sec rust pustules and sume killing by roct rot. If
the crep is nut afficti by diseases, one could expect 2 good chickpoea crop
there. There was ~c~« podulotinn of chickpeas in the inturercppod area.

There was a trial at Ishurdi whore plcts of only desi check Faridpur-1
existed, ns trace f scher cultivars., I was t°1d that the othor materisal
was white sceded and did nct gorminate. 1 onquirod about the seed storage
and it cppoared that the seed cf the white seeded cultivars was storod in
tins and it could have had more moisturc at harvest time which resulted in
seed inviability. In Bangladesh, in goneral, rains come early and drying
of secd properly is a problem and there nppears to be censiderable loss in
viability cf seel.

pruchids scem t. infect chickpeas in the ficld itself, but the major infec-
ticn is in stores. 1 suppested naphthalone bclls be put in properly
dried seel.
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BAR1-RRS, Jamalpur

It is ancther good place for rabi pulses. Thore was cne set of ICSH-DS and
107 other lincs. Everything was planted in two replicatiomns, plst size was

1 w5 x " np. The crop was in th. polding stacse. Here acain early entrics
were performing well, The cate of planting was Novonber 11,

They had planted = drrignticn and fortilizer cxperiment with their local
custivar Sro.our-4. Thers appearc. to be ne spparent effect € nitrogen.
There was more rust on irrigated thon on unirrigatel plots.

In poncral roct rot was o problerm.  lirdulatinn was wood. IMr. Alamgir Mich
int.roc! me that he “bscrved mxiiwm nodulation in N20 and Pp0g 40 doze.

INA Exporiments, Jamalipur

Dr. 1.A.Q. Shaikh had plantad scme cf his mutspen treated chzckpea material.
the germination was very pour an-d plant growth was stunted.

DPr. Shaikh claims to have developud a chickpea nutant (Y rays) lin¢ from
Faridpur-1, which has 4% hipher protein an. 19% higher yield than the
parental line. The sced sizc appeared to be small. ‘

Pigecnpeas: Forty-six lines frum ICRISAT were grown at Joydebpur. i Prabhat
ans Eﬁﬁ T wure promising. Some plants were affectad by a disease.% The
symptcms were: small leaves, light green in color. The leaves wege thin
and leathery. ' In somc other plants lcaves were chowed by insects pr bably
hopper (green in coler). E
December-sown ICPL-4 had sood poddine and was about 25 cm tall, whille Junc-
planted was very tall and had only a fcw pods.

Fifteen lincs which were segregatine were being advanced by selecting
indivi.dual plants but therc was no pollination control.

Dacce University

On 23 March Dr. A.$. Islam, Professor of Botany,whc had got some chickpea
seed from ICRISAT, invited me t2 se¢ his students'material. The material
was still green. Thoy had rather low success with seed setting in crosses.
I showed them how to meke crosses and explained the cnvironmental conditions
conjucive for higher sced svt. On the request of Dr. Islam I gave a seminar
tv the postgraduate students on Chickpea Breeding with special reference to
Broeding f-r Discase Resistance.

MCC,
I was unable to visit BAU, Mymensingh and/Feni, Distt. Noakhali, where also
our trials are located. Fortunately for me, Dr. M.A. Karim (BAU) and
Mr. Richari Dick (MCC) were present at the BARC mecting on pulse improve-
ment in Bangladesh and I had fruitful discussions with them.

JK:ajr
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