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Foreword
 

The National Symposium on Agricultural Research on 22-23 December
1983 was a celebration of over a decade of scientific progress in Bangladesh.
While our nation is young, our agricultural traditions are centuries old. The 
roots of our national agricultural research system go back more than 100 
years, but our greatest accomplishments have come since our people achieved 
liberation in 1972. 

The Symposium commemorated the ten year anniversary of the establish
ment of the Bangladesh Agricultural Research Council. Foremost, it was an
opportunity to focus attention on the accomplishments of researchers,
notably during the most recent decade. Secondly, it was an occasion for
scientists of many disciplines and institutions to assemble together to report
and evaluate their work, and to discuss plans for the future. In this sense, the
Symposium served to build a co-operative spirit among our researchers that
will strengthen their efforts for many years to come. And thirdly, there is a 
new awareness of the contributions of Bangladeshi research on the part of our
national leaders and by the international agricultural research commu:ity.

The Symposium was organized around eleven topics that are central to
agricultural research in this couniry: crops, fruits and vegetables, forests,
livestock, fisheries, soils, on-farm water management, farming systems,
nutrition, socio-economic, and communication. BARC invited an eminent 
Bangladesh scientist to present the keynote paper on each topic. These senior
scientists have broad experience in their respective disciplines. Their papers 
are excellent statements of the contributions oif agricultural research to the
benefit of our thuspeople, they deserve thoughtful attention. 

There were also 109 papers contributed for the Symposium; they are
published here in abstract form. They introduce the reader to the variety of 
research that is conducted in our system as well as to the many methodologies
and accomiplishments. Increasingly, as these abstracts indicate, our emphasis
is on research that is practical. which answers the questions asked by farmers, 
fishermen and foresters. 

The Council believes the papers and abstracts published in these
Proceeditgsconstitute a significant contribution to tile body of agricultural 
science literature of this region.

On behalf of BARC. I thank everyone who took part in the Symposium.
We acknowledge the important contributions of the scientists and researchers
who prepared the papers. And, we greatly appreciate the greetings and other 
messages of support received from the national leadership of Bangladesh and 
from agricultural leaders throughout the world. 



xvi 

I also acknowledge the institution-building grant of the U.S. Agency for 
International Development, the Agricultural Research Project-Phase II, 
which assisted BARC to sponsor the Symposium and to publish these 
proceedings. 

The National Symposium on Agricultural Research was a proper com
memorationi of BARC's anniversary, but there is a continuing need for this 
kind of scientific interchange. The Counci! is planning to sponsor similar 
gatherings of our researchers every second year. In the interim, BARC 
dedicates this book (1) to the readers, with the desire that you will gain a 
better understanding of the importance of scientific research in a developing 
country, and (2) to the farmers of Bangladesh for whom we are seeking new 
technologies which will improve their agricultural productivity and overcome 
rural poverty. 

Kazi M. Badruddoza 
Chairman 
Bangladesh Agricultural Research Council 

Dhaka 
December 1984 



Preface
 

The National Symposium on Agricultural Research was an opportunity for 
scientists to demonstrate the broad scope and quality of agricultural science in 
Bangladesh. Papers were prepared by dozens of researchers representing 26 
institutions. For these reasons, this publication is a useful cross-section of the 
multi-disciplinary, multi-institutional constituents of the national agricultural 
research system. 

These papers and abstracts are the responsibility of their authors; they have 
not been subjected to peer review as would be the case for a scientific journal.
They have been edited to meet international standards for agricultural
research publications to increase their readability while maintaining their 
scientific validity. After editing, each paper and abstract has been checked for 
accuracy by th2 author(s).
 

The Organizing Committee for the Symposium placed limit
no on the 
length of the documentation, thus some abstracts are concise while others 
provide considerable detail of the research results. Some of the abstracts are 
reports of original research and others are reviews of the achievements of 
Bangladesh researchers. 

The basic references for language have been the Oxford Advanced 
Learner's Dictionary of Current English by A S Hornby, and the Oxford 
Dictionary for Writers and Editors, in order to favour the British usage which 
is the traditioi: in Bangladesh. The ChicagoManualof St ie was the guide for 
production of the book, supplemented by several references for scientific 
editing. The IRRI Style Manual was very useful in resolving many of the 
agricultural research issues. 

Each paper and abstract is a separate unit. No effort was m ide to reconcile 
apparent contradictions or inconsistencies. Readers desiring to pursue such 
matters should correspond with the authors. The goal has been to maintain 
the integrity and style of each researcher's work. Readers can sample the 
topics of interest without having to read the book in its entirety to become 
familiar with agricultural research in Bangladesh.

Both metric and English measures are used to describe the research. 
Though the metric system has been officially adopted for this country, much 
of the research was conducted prior to that decision and therefore is 
presented in the terms in use at the time. The only editorial conversion of 
measurements has been to use thousands and millions rather than the lakh 
(100,000) and crore (10 millions) commonly used on the Indian subcontinent. 

The position titles and names of institutions have been retained as they 
were at the time of the Symposium in December 1983, even though there 
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have been many important changes in the organizational structure and 
individual postings in the national agricultural researc,; system.

It is the desire of the Organizing Committee that this publication1 Will 
provide the reader with an informative introduction to the accomplishments 
of the agricultural rese'mrch system as well as to the many challenges it is 
facing to effectively meet the future needs of the people of this Country. 



Part I
 
Inauguration
 



Welcome Address 
KAZI M. BADRUDDOZA 

Executive Vice-Chairman
 
Bangladesh Agricultural Research Council
 

It is my proud privilege to welcome you all to the inaugural session of the 
Ten-Year Anniversary of the Bangladesh Agricultural Research Council. By
accepting to inaugurate the opening session, the Minister for Agriculture and 
Water Resources of the People's Republic of Bangladesh has shown his 
commitment to the harnessing of agricultural science for national develop
ment. On behalf of the community of agricultural scientists, I thank him for 
his presence as the Honourable Chief Guest. I also thank the Secretary,
Agriculture and Forests Division, for kindly agreeing to chair this session. I 
heartily welcome my scientist colleagues for their active participation and 
contribution to this meeting. In addition to critically reviewing the latest 
developments of various research disciplines, the purpose of this function is to 
direct the insights and skills of agricultural research toward the problems of 
rural development. The aim is to utilize the vast inter-disciplinary expertise 
present here for a deeper understanding of the central national problem-rural 
development. 

The happy occasion of the ten-year anniversary of the Bangladesh
Agricultural Research Council is a most appropriate time for us as a nation in 
which to take stock of the performance of our national agricultural research 
system. Twelve years after liberation we now have in place a set of research 
institutes covering rice, jute, tea, sugarcane, wheat, pulses, oilseeds,
vegetables and other crops, as well as livestock, fisheries and forestry. At the 
apex of this network is BARC, whose function is to strengthen and 
co-ordinate the multifarious activities into a coherent, comprehensive and 
viable programme that is consistent with national goals and priorities in the 
vital agricultural sector. 

There have been some remarkable developments in Bangladesh agriculture 
over the past ten years. The "wheat revolution" is one such change, with 
average yields that have more than doubled and a total production that has 
increased more than 16-fold. There also have been some impressive advances 
in the production of high yielding varieties of crops like rice, summer pulses
and mustard seed. Much of the credit for these advances rightly belongs to the 
scientists of our agricultural research network. The productivity of this 
network has been consistently high and the payoff in some mostcases 
impressive. Let us not forget, however, how much of the credit belongs to the 
millions of small farmers who are the final users of this new technology.
Progress in the livestock, fisheries and forestry sectors also has been 
substantial. 
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The small farmers of Bangladesh are without question among the most 
intelligent and innovative in the world. What they often lack, however, is 
sufficient knowledge of and access to appropriate modern farming technol
ogy. When they have had such knowledge and access, and where the 
technology is appropriate to both local conditions and their own resources 
and needs, our snmall farmers have not merely adopted the technology but 
have experimented to better adapt it to their own circumstances. Every 
village in Bangladesh has its progressive small farmers whose fields are 
laboratories-in-mliniature in which the last link in the process of scientific 
adaptation takes place. 

Our best agricultural scientists have recognized this fact. All of our 
research in agriculture must start from the small farmer, his needs. resources 
and constraints-socio-cconomic, financial and physical. Our scientists must 
emphasize all aspects of farming systems, not only crop and livestock systems. 
Our scientists never forget that the ultimate purpose of their work is to raise 
the level of well-being of the entire community-of small farmers.of the rural 
landless who depend on them for employment, and of the urban customers 
who rely on them for food and clothing. A happy and prosperous small farm 
sector will be a happy and prosperous Bangladesh. 

Once again, I most cordially welcome you to the decennial anniversary and 
confidently hope that your participation and contribution will help the 
deliberations in the various sessions. 

http:farmers.of


Inaugural Address 
A. Z. M. OBAIDULLA- KHAN 

Minister Ibr Agriculture 

I am delighted to attend this BARC tenth anniversary symposium.
Dynamic agricultural research is a prerequisite for agricultural development.
The Council's role in this regard is very important, especially for the national 
research policy, and for programme planning, publication and implementa
tion. 

Our agriculture has a special characteristic: most of the farms being small
and marginal, the farmers not only produce many different crops but often 
they endeavour to produce cattle, poultry and fish. They have a variety of 
problems, unlike the situations of the Sri Lankan coconut farmer, the 
Malaysian oil palm farmer, and Hawaiian sugarcane farmer.
 

Even though the typical farn is small in 
 Bangladesh agriculture, these 
farms are not meant only to produce rice, jute or milk. The agricultural 
process here is directed for the production of different types of crops, animal 
resources, fuel, animal feed andother commodities. Seeds, chemicals and
fertilizers, animal power, water, labour, capital. and so f)rth are used to
produce these things. In other words, a farm here is a production process; it 
can be called a small village workshop. Production planning, preparation and 
maximum utilization of' scarce resources is equally applicable for the small
workshop as for large scale industries. There has to be a co-ordination 
between research and numerous problems of the farmers who are operating
these workshops. We should develop technology in such a way Ihat it is easily
adaptable by small farmers. 

The scope of our agricultural research is pervasive. The objective of 
selecting new plant varieties should be to ensure better crops with higher
production per acre under our agro-climatic conditions. The equipment
required for modernizing our agriculture should be developed on the basis of 
pragmatic socio-economic needs. 

Even today we see that local, low yielding varieties are used in most of our
lands. We are yet to fully meet the demand for HYV wheat seed. We have 
not been able to overcome our dependence on foreign countries for improved
potato seed. The same situation prevails in the case of improved seed of
vegetables. No satisfactory progress has been achieved for deepwater rice. 

Research should not be conducted for its own sake. I appeal to all of you to 
understand that research should improve the conditions of our farmers, for
they are striving to overcome hunger, and upon their income all economic 
activities depend. 
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We should work hand in hand to improve the lot of the small and marginal 
farmers. Scientists should get away from their research institutions and learn 
about the farmers' problems. Our research has to be 'armer-oriented. I am 
happy to know that on-farm research is being emphasized. 

The exchange of theories and in formation among scientists is important. 
There should also be an easy flow of information amlong research organiza
tions and througliout the research system. This relationship and sense of 
co-operation should exist as well within agricultural extension, the agencies 
supplVinrg inputs. the national seed agencieC;, and the governmental policy
makers. Improved systCms need to be developed to carry information to the 
general members of the public who ilttimate ly bear the cost of tlie research 
system and to benefit such Ipeople from the research efforts. 

There must be co-ordination in determining the prCsenl and fiuture research 
priorities, and thus such diffcrelit training programmes :is in-service training 
and the education of future agricultural ;cientists are essential. The 
Government established 13ARC to fulfill this iinject to give assistance to the 
farmer communities. Ahove all, the flow of research should provide 
maximum benefit of the plni ned aid integ!'atCd new technloh1gy to the people 
in general. 

The Government Ias recently taken many steps to make it easy for 
agriculture to pass on from traditional to scienlific agriculture. This includes 
the easy availability of lo11-- and short-term credit iogrim-is, irrigition 
equipment, and other facilities. It also includes tile establishment of new 
institutions such as the ('ollCc of Agricultural Sciences. and the traisfer of 
BAU to tile NIinistrv of Agriculture. There is now tile Extcnsion and 
Research Project to augmC:t extension prograinmiCS. Through land reforma
tion there is now more assurance of work for farmers and Miiore() ph ttmlity 
for better distribution of tfie produce. 

In view of these steps. tle prospects are now brighter f'or rapid agricultural 
developmcnt. I believe the agricultural scientists can make remarkable 
contributions to the development of the nation through appropriately 
organized, disciplined, planned and integrated research. 



Chairman's Address 
A. M. ANISUZZAMAN 

Secretary, Agriculture and Forests 

I consider it a privilege to preside over the inaugural session of the National 
Symposium on Agricultural Research, most especially as it is to commemo
rate the tenth anniversary of the establishment of the Bangladesh Agricul
tural Research Council. 

Ten years after the birth of BARC is a good time to reflect on how the 
organization has developed. 

" 	 Has BARC lived up to the expectations of those who designed it? 
* What has BARC achieved in these ten years that could not otherwise 

have L'en achieved? 
a H~ve :titisfactory foundations beei laid in BARC for directing the future 

progress in national agricultural research? 
To an administrator, these are important questions. BARC must stand for 

more than bricks and reinforced concrete. Institution-building must mean 
more than empire-building. Buildings and staff are important, but only when 
they 	 provide the means to achieve productive ends. 

What productive ends do 1. as Secretary, look for from BARC? What I am 
looking for is a research system that will meet tie country's agricultural 
development needs at the least cost in the shortest possible time. According 
to the Ordinance which established BARC, it is to help build and strengthen 
that system and to co-ordinate its activities. These activities must be mutually 
consistent, and thus consistent with the needs and priorities of the nation. 

" What has BARC done over the past ten years to fulfill this role? 
* Has it taken full measure of the agricultural sector's priorities stated in 

tie five-year plans and translated them into researchable issues to be 
addressed by the agricultural research system' 

* Has it formulated these issues into a properly integrated and consistent 
national plan ,-f arricultu ral research? 

a I las it assessed the capabilities of tie research institutes for carrying out 
this plan? 

* Has BARC taken a critical look at the way in which research 
programmes and projects are formulated and how research priorities are set? 

0 Are the criteria for project selection based on the agricultural needs of 
the nation or are they the research interests ot individual scientists? 

The whole basis for BARC's relationship with the constituent research 
institutes is a question which requires the most careful attention. It must be a 
relationship of mutual trust and support, for .ithout this BARC cannot play 
its co-ordinating role. 
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* How does BARC approach a research institute, through its board of 
governors or through individual scientists who place research proposals 
before the Council'? 
6 Who determines the areas for contract research. and Iow do these fit into
 

the priorities of the research institutes?
 
* What has BARC done to find a in ut ually-acceptable demarcation line
 

between its responsiblities and those of the constituent institutes'?
 
BARC's most important role. undoubtedly, is that of co-ordinating,
 

strengthening "rnd, hence, planing tile national agricultural research
 
system-as a system. BARC's success or failn in this role will largely
 
determine whether the agricul touralI research institutes Will Ibecome such aindependenL Ch pursuing its Own
system or remain as laii el, t organizations, 

independent ri,,grammie.
 
" What steps has BARe taken to meet this objective?
 
* It has producud one National Agricultural Research Pln and it is in the
 

process of forl iit in a second. but aric these phls More than shopping lists
 
of ulc'OOrdinlated prto ects?
 

0 Do they. in laIct, translate lational agricultural production priorities into 
researchable plioitics" 

* ,\re the lmlanlpo','er. ftulding and physical requirCIents for Cilh'llproject
 
carefully anI irCcisel.,, Spelled out to ensure that the package is both desirable
 
and realizable?
 

o Are the identified needs translat'ed into concrete tarcets such itswould be 
con tai ned in a svstCms-hsed Inlan pxl Lrde'elopmIent plal? 

* Are the pirOjects which are identified in the research plhm set out in their 
order of priority? If so. how have Ihese priorities been estahlished? 

* ILive the pr0.jeCts and plogramnis of tile plan heCn the subject of a 
rigorous cost-henelit analysis to determine their rIlative worth? 

o Are thle plans constructed in such t\wa, ais to maximize tIme returns to 
scare ' reSOlr'ccS? 

a Do we hale realistic continencv pllls? For exmnple. inthe event of 
future lidcetary or otl0IWI coinstraints. call BARC advise tie as to1covI'Ilnt 

which projects should Ihepspollied and wh'? 

)eveloping itresearch system. howev'r. is I1ore Ihal .ust co-ordlinaling its 
various parts. pats must s(,(rcn., and incre'asinglyIliese be tMeCned made 
appropriate to the uneeds I tihe coutlllv and tf the farmers. Far too iaIllV of 
our research scientists mr'ie'C earch station-oric'nt('d. "The'regard tile fllrmer 
as illiterate and. therefore. iuoraill. 

o 1las BAR(" recognized this proIcm!.? It scwhat has it done to correct it' 
o What hams it done to cotlvilIc ut 'oCCIIIiststhalt the\' mIust respect the 

farmers itshiighl y competetnt prolessionatls. 
* What has it done to eClorace1l1d.' scientists to cet into tile farmers' fields to 

colldLCt Larming, systems research, amid to take the f:ilmers' neds, constrali nts 
and resources isthe stamt in point of their research'? 

NIV final set of qLuCstions is ctiCCnIc'd with BARC as an instituion. 
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o Has the Council ever taken a critical look at its own bureaucratic 
requirements?
 

* 
Has any attempt been made to streamline the procedures for processing,
monitoring and reviewing tile research projects supported by BARC so as to 
minimize the load theadministrative on scientists? 

I have a related set of issues concerning cost effectiveness. For example, a 
great deal of money is spent on study tours, fact-finding missions, short-term
training, and other foreign travel by officials of BARC and of constituent 
bodies using BARC funding. 

O Are such journeys necessary ? 
o Is the information sought always needed? If so, is there an alternative 

means of acquiring it? 
o When such journeys are considered necessary on defensible grounds, are 

they always taken by suitably qualified individuals? 
* Are reports required? 
o Are thy reviewed? 
o What impact to they have?
 
Perhaps by now I have said enough on 
this subject. I am not here to lecture

BARC on what it should or should not do, nor am I here to question the hard
work and dedicatior of the BARC staff. What I have aimed to do is to raise 
some seardhing issues a1l to voice my concern that research should be
relevant for tile countrY's pressing development needs-both social and
economic-and to emphasize BARC's great responsibility for ensuring that an
effective research effort is made to find early and practical solutions to the 
country's manifold agricultural, forestry, fisheries and livestock development 
problems. 

To my mind, therefore, this tenth anniversary of BARC should not be the
occasion for complacent self-congratulation and self-satisfaction. Rather,
given the country's urgent development problems, let this anniversary be the
occasion for re-dedication of our efforts to help the farmers, fishermen, and
other rural communities to help themselves so that by the time of BARC's
twentieth anniversary Nke may feel justifiably proud of our achievements in 
improving the quality of life of, those whom we serve. 

I want to avail myself of this opportu nity to express on behalf of all of us 
our gratitude to those who were previously associated in building of BARC.
Particularly, I gratefully remember the contributions of the pioneers like Dr.
A. Islam and Dr. S.D. Chaudhuri. But tor their dedicated efforts, 13ARC
would not be what it is today. Their contributions will always offer guidance
and strength for the present and future generations. 
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Vote of Thanks 
M. A. MANNAN 

Member-Director(Soils and lrrgatio)
 
Baugladesh Agricultural Research Council
 

I consider it a pleasure and honour to offer the vote of thanks on behalf of 
the Bangladesh Agricultural Research Council. 

After achieving independence, the Government of the People's Republic 
of Bangladesh realized the urgent need for an organized agricultural research 
system. A Presidential Order established the Bangladesh Agricultural 
Research Council in 1973 to undertake, aid, promote, co-ordinate and 
evaluate agricultural research throughout the country. 

A' the invitation of the Government, a number of teams of scientists of 
.international repute visited Bangladesh to examine in great detail the various 
aspects of the Council. They made important recommendations. The reports 
submitted by these teams were examined by committees appointed by the 
Go .'ernment and further modifications were made in the recommendations 
for taking tile necessary action. Accordingly, the Presidential Order No. 32 of 
1973 was amended in 1976 to strengthen the Council for the more effective 
discharge of its functions. Research institutes dealing with agriculture were 
spread over seven different Ministries. Recently a bold action of the 
Government has brought the major research institutes Linder the Ministry of 
Agriculture and made them constituent units of the Bangladesh Agricultural 
Research Council. This has definitely made the task of co-ordination and 
evaluation of the research activities of these institutes easier for BARC. 

I am grateful to Mr. A.Z.M. Obaidullaii Khan, Minister for Agriculture, 
who spared his valuable time to attend the inaugural session as the Chief 
Guest and to inaugurate the National Symposium on Agricultural Research in 
celebration of the ten-year anniversary of the Council. 

I am thankful to Mr. A.M. Anisuzzamnan, Secretary, Agriculture and 
Forests Division, who kindly agreed to chair the inaugural session. 

My thanks are extended to the distinguished guests who have kindly 
attended this session. I also express my thanks to the eminent scientists of 
Bangladesh for their active participation in the National Symposium on 
Agricultural Research of the Council. 

I gratefully acknowledge the unstinted co-operation extended by the 
universities, and tile research and extension organization!;. 

Lastly, I must extend my thanks to the national information media, 
representatives of which are here to disseminate reports of the activities of the 
Symposium. 

Ladies and gentlemen, once again I thank you all. 
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KEYNOTE PAPER 

Crops Research in Bangladesh 
KAMAI UDDIN AIlMAD 

M ner-Dirt'tor(Crops and Forestrv) 
n A.gricultural Rcset'rcl Councilimadeh 

INTROI)UCHION 

Bangladesh is one of the most densely populated countries in the world.
Our people have the distinction of being among the foremost cereal caters as
well as being the top rice-cating nation (Table 1). Another important food
item is Iifal or pulses, eaten mainly as broth or soup to go with rice. 

Wheat has come to be cultivated and eaen in larger quantities than ever 
before. This supplements the consumption of rice, the most expensive of all
staple foods. The potato is the number one vegetable in the country.
Sometimes in glut pcriods it is a starl- food while at other times it has a place 
among the vegetables (Table 2). With improving cold storagc facilities 
potatoes are available througlout the year.

While cereals and tuber crops supply carbohydrates, the pulses and oilseeds 
are treasuied for their proteins and fats, respectively. 'l'!e pity is that during
the past 33 \,ears, the production of pulses has not increased though the 
population has more than doubled. The per capita availability of pulses is nowless than half what it was in 1947. Production has been reduced during the last
decade due to smaller acreage, poor management, and the low productivity of
local cultivars.' Of the daily per capita intake of about 12 gin of fat, 10 gmi
caime from plant sources. It is imperative that oilseed production be
doubled-if not meet the fatt reblcd-to requirement for a balanced diet. 
The availability of vegetables is exceedingly low in Bangladesh. In most

developed countries, more than 4/1% of the plant-based food comes from 
vegetables, including potatoes. Almost half of the plant-based food comes
from those sources in ,Japan and the United Kingdom. Our neighbouring
countries of Malaysia. Sri Lanka. Thailand and the Philippines get from 24 to
27% of their per capita supply Of plant-based t).ods from vegetables and 
potatoes. Bangladesh's supply has been only 14%, (Table 3). Our per capita
consumption of fruit is now less than 40 gin per day. Thc Philippines and
Thailand have more tihan triple that quantity, and soe1C West European and 
North American countries have two to five times more. 

Our situation with sugar is unsatisfactory. Our experts want to attain 
sclf-sufficicncy in sugarcane production to help overcome our need to import 
sugar. 

At one time Bangladesh had a virtual monopoly in jute, the world's most
important fibre for the manufacture of sacks, cordage and carpet-backing. In
1947 we produced over 85% of the world production of 8.5 million bales. 

P& Jc Dk, 
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During the last three decades, world production has increased more than 21/2
times but that of Bangladesh has decreased to only 4.6 million bales. India 
and China have emerged as the biggest producers, and Burma, Nepal and 
Brazil are now among the top group. We need to continue to earn foreign 
exchange through jute exports; this has been our largest single exchange 
earner. 

We are self-sufficient in tea and tobacco. but also need to improve the 
quality and quantity of these crops to help earn foreign exchange. 

Table 1. Production of rice in leading producing countries, 1979. 

Population Rice production

Country 
 (millions) million tons kg/per capita/year 

China 945 9608 102 
India 678 46.23 68 
Indonesia 148 17.65 120 
Bangladesh 86 12.97 151 
Thailand" 46 10.47 228 
Japan 116 1045 90 
Vietnam 51 734 138 
Burma" 34 6.70 197 
Korea, Republic of 37 5.40 146 
Brazil 122 5.08 42 
Philippines 49 4.69 96 
United States" 220 A.15 19 

Bangladesh imports rice 
Thailand, Burma and the United States export rice. 

Table 2.Value of selected food crops, 1979. Value in US dollars/100 kg. 

Rice Wheat 
Thailand 33.4 United States 17.5 
United States Denmark 18.9 

(Texas) 44.7 

Sorghum
Maize United States 13.4 

United States 13.8 
Potato
 

Barley (feed) United States 7.3
 
Canada 9.6 Denmark 11.1
 

Cassava
 
Thailand (Bangkok) 12.1 
Netherlands (Rotterdam) 16.4 
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RESEARCH FOR VARIOUS CROPS 

Rice 
Rice research came into the limelight through the development of the high

yielding miracle rice, the dwarf IR8. Bangladeshi farmers readily adopted it 
in the 1960s where irrigation was available. Several other high yielding
varieties (HYVs) were subsequently introduced by the Interntional Rice 
Research Institute plus a large number of new varieties by the Bangladesh 
Rice Research Institute. By 1982, 2.37 million ha were planted to the modern 
varieties which is about 23% of the rice growing area (Table 4). In 1970)only 
2.7% of the rice area had been planted to these varieties. Now as much as 6 
million tons of rice- 41% of the total harvest-Come from IIYVs. Nearly
one-third of the Bangladeshi population might have starved had we continued 
to depend on the conventional, low-yielding varieties of rice. 

This large acreage has been achieved because scientists have provided
farmers with both modern varieties and appropriate technologies. A static 
situation may be reached soon as the existing IIYVs have inherent limitations 
and because of the constraints of the agro-ecological conditions. Some of the 
tasks for rice researchers seeking to expand the planted to modernarea 
varieties are the (1) development of site-specific technologies,(2) reduction of 
tle (ependanice on irrigation, (3) evolving I IYVs suited to rainfed conditionS, 
(4) fitting I IYVs to the cropping systenis in various regi sof the counttry, (5)
overcoming of micronutritional deficiencies, and (6) reductions of the costs 
of inputs and prodhuction. It is also important to improve long stenimed rice 
varieties and technology as these account for nearly the largest share of rice 
prodluction during the rainy, season. Otherwise, the average yield in
Bangladesh may continue low compared with most (f'the lead ing rice 
producers of the world. 

Only a little more than one-fifth of' the total rice producing area of 
Hlangladcsh has been planted to the I IYVs. The other four-fift hs-about 20. I 
million acres- is plan ted to the conventional, low-ViCldirIg varieties (Table 
5). The average yield of IIYV rice is nearly I t/A compared with 0J.34 t/A for 
local aus, 01.39 t/A for broadcast aman, 0.5h t/A for local transplanted aman 
and 0.62 t/A for local boro. It is remarkable that lPajani. a variety not 
considered as high yielding. has been producing an average of 01.62 t/A in aus,
0.810 t/A in amnan, and 11.93 t/A in boro seasons. This variety is being planted 
on 1.4 million acres. Whe ii a non-IIYV can perform so well, we should try to 
find other varieties adapqted to on r coiditions and which yield well using
inputs equivalenit to those of the I IYVs. We nced to develop IIYVs that 
tolerate drought stress in tile aIs scaso(n, survive floods during the nmonsoon 
and tolerate cold alld moisture stress during tile boro season. 

Wheat 
The history offwheat pi-oLdtiionll in hBangladesh is uilique for the world. 

Production has risen from a inere I1.l00) tIons in 1975 to as mnLch I millionas 
tirs in 1982 (Table 6). It is important to recognize that almost the entire 



Table 3. Per capita food supply from selected food groups in various countries, prior to 1970. 

Country 

Japan 
United Kingdom 
Netherlands 
United States 
Lebanon 

Malaysia 
United Arab Republic 
Sri Lanka 
Thailand 
Philippines 
Bangladesh 

Cereals 

380 
200 
189 
177 
385 

392 
551 
373 
412 
342 
528 

Veg.. roots 
and tubers 

550 
456 
465 
402 
376 

210 
330 
148 
199 
174 
104 

Grams per 

Fruit 

121 
139 
257 
239 
379 


71 
230 

26 
128 
123 

63 

person per day 

Sugars 

57 
185 
135 
133 
112 


80 
49 
57 
29 
46 
80 

Pulses 

45 
16 
16 
23 
13 

23 
35 
77 
52 
23 
37 

Total 

1153 
946 

1062 
974 

1263 

776 

1195 
719 
820 
708 
762 

Table 4. Area planted to HYV rice in Bangladesh, 1973-74 to 1980-81. 

Area planted to HYV rice (1.000 acres) 
Season 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 
Aus 329 699 872 901 953 1025 
Aman 2042 1239 1375 1046 1233 1695 
Boro 1454 1629 1587 1337 1586 1649 

Totals 3825 3567 3834 3284 3772 4369 

Percentage of total 
from vegetables. 
rcots and tubers 

48 
48 
44 
41 
30
 
72 
28 
26 
24 
25 
14 

1979-80 1980-81 

970 
2154 
1788 

1179 
2375 
1847 

4912 5401 
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Table 5. Area and yield of paddy in some leading rice-producing countries. 

Million
 
Country hectares tons/ha
 

India 40.00 1.98
 
China 
 37.29 3.53 
Bangladesh 10.00 1.89 
Indonesia 8.81 2.93 
Thailand 8.29 2.05 
Brazil 5.55 1.30 
Burma 5.20 2.02
 
Vietnam 
 4.89 2.02
 
Philippines 
 3.76 1.84
 
Japan 
 2.56 6.25 
United States 1.24 5.05
 
Korea, Republic of 1.23 
 6.55 

Source: FAO, 1979. 

wheat acreage is planted to HYVs. This is the result of the combined efforts 
of research at the Bangladesh Agricultural Research Institute, of extension 
organizations, and seed production and distribution by the Bangladesh
Agricultural Development Corportion. After a phenomenal early rise,
production has remained relatively stable. The Government has a task force 
investigating the matter. '['here were few shortcomings in research, but 
several were observed regarding irrigation facilities, seed production and 
distribution, and even pressure from potatoes, oilseeds and other competing 
crops in the rahi season. A potentially largL, wheat-producing area continues 
to be planted to boro rice despite tile fact that rice consumes several times 
more water than s wheatl. 

The present need for i- YVs of wheat has been met with Sonalika, which 
covers about 70'% of the wheat area. Several others are widely grown. To 
attain varietal diversification and disease resistance, wheat scientists have 
released Balaka an1d Ananda with resistance to leaf rust; Kanchan, a 
semi-dwarf variety producing hold. white grains, which is adapted to late 
planting and produces higher yields than Sonalika, and two other semi-dwarf 
varieties, Akhar and Barkat, which also have produced higher than Sonalika. 
Sinct:. wheat needs to be planted late to follow aman rice and as muchIas 60% 
of wheat can be produced on land Without irrigation, the main need now is for 
late varieties that can withstand drought conditions. Tile new varieties tend to 
perform well without irrigation. There also needs to be research on the 
post-harvest technology of wheat under Bangladesh conditions. 

Maize and other cereals 
Maize is an unconventional commodity/food crop that is relatively

unknown and unacceptable to the tolocal people. It has the capability
produce more food per acre than either rice or wheat at equivalent 
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production costs. Furthermore, it is a human food, an animal food, a fuel, 
and an important raw material for the starch and edible oil industries. This 
amazing maize is adapted to nearly all the seasonal, climatic and soil 
variations of the country. Being a year around crop it is suitable for 
intercropping and is adaptable to various cropping systems. Even backyards 
can accommodate maize for a variety of horne uses. Efforts to introduce 
maize in the early 1960s were abortive. It has started to be established in 
Bangladesh due to recent attention by researchers of BARI and other 
cnthu,iast;. Two series of on-farm trial:, hMvc indicated its fantastic potential: 
(1) an average yield of 5 t/ha from 65 on-farm trials in the rabi season, and (2) 
nearly 10 t/ha in 24 trials in 1980. 

It may become the third ranking cereal food and an important poultry feed 
of the country if research, extension, and promotion of consumption and 
industrialization are contiined. It is encouraging that more than 50% of the 
land planted to maize in the rabi season in five districts had previously been 
fallow. This indicates that maize need not encroach on other crops, though it 
may possibly replace some aus rice land. Maize is also a good companior or 
winter crop. We now need to find new open pollinated varieties as well as to 
popularize riaize consumption. 

Potatoes 
After wheat, the Irish potato is the best example of the effectiveness of 

special crop initiatives. C(oncerted activities in research, sccd production,
extension and storage have increased potato cultivation from 724.00t)0 tons in 
197(-77 to 1. 125 million tons in 1981-82 ('[able 7). By way of contrast. sweet 
potato production remli ncd static duiri rig the same period duc to lack of 
insuttutionli support. 

-IYVs were important to the spectaCcular achievements in potatoes. The 
Cardinal and lvira varieties have very good yields. while Diarnant, Multa, 
Patrones and Kufri Sindhatri haMvC also co1ntributed to the big buildup of tle 
annual tonnae. There have been irilportMt shifts in productioi patterns in 
recent years. Local v'arietics have decreased in area while I-IYVs have 
increased from 95.() acres to 125.0(0) acres (' able 8). There were similar 
shifts in productioni. The avCrage yield of I I YVs in l)haka, tl' lcaling 
potato-prodicilig district. has gone ip to as much as 6.85 t/A compared to the 
-IYV national avcra c of 5.25 t/A and the gecnral national average of 4.3 tI/\. 

The miain undertakings for potato resear'ch now are the (I) devcelopcnt 
and introduction of' carly valriCties to escape viral and bacterial diseases. (2) 
improving loca1l cultivars through positive selection. (3) proltcine the local 
foundation seed tnder expert supervision, (4) increasinig the capabhility of' 
storage, both long-term re'rigerated and short-term non-refrigerated at the 
fariler-level, M.Lad, above al., (5) popularizing the consunlptiol and values of 
the potato its a staple food for at laast part of the year. 

The sweet potato is nore of a staple food than a vcgetable, too. It is 
nutritionally good ;nd is adaptd to low input, low cost production 
technology. It should receive more research ard extension atteritioi to be 



Table 6. Area and production of wheat in Bangladesh, 1973-74 to 1980-81.
 

Wheat production 1973-74 1974-75 1975-76 1976-77 
 1977-78 1978-79 1979-80 1980-81 

Area (1,000 acres) 305 311 371 395 467 654 1070 1460
Production (1,000 tons) 109 115 215 255 486343 810 1075 

Table 7. Production of potatoes in Bangladesh, 1976-77 to 1981-82. 

Potato production 
(1,000 tons) 1976-77 1977-78 1978-79 1979-80 1980-81 1981-82 

Potato 724 899 895 983 983 1078
Sweet potato 744 770 782 779 693 681
 

Totals 1468 1669 1677 1682 1676 1759
 

Source : Bangladesh Bureau of Statistics, 1982 and 1983. 

Table 8. Area and production of potatoes in Bangladesh, 1979-80 and 1980-81. 

Area (1,000 acres) Yield National production 

Year Local HYV Local HYV Local HYV 

1979-80 143 95 3.86 4.81 494 409
1980-81 126 126 3.49 5.26 391 590 

Source: Bangladesh Bureau of Statistics, 1982 and 1983. 
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established as a major food crop of the country. Fortunately, there is a ray of 
hope for locating the nutritionally-rich and high yielding varieties. TIS-2328 
(purple flesh) and AIS-35-1 (orange flesh) are carotene-rich varieties with 
good dry matter contents and high yields. 

Pulses 
Pulses provide the better part of our daily protein requirement, but their 

production has almost declined (Table 9). Pulse scientists say the problem has 
accentuated with the increased emphasis on HYVs of rice and wheat. Ilow 
can we meet the daily need of 65 gm of pulses per capita (many say the 
minimum is 15 gin) when only about 8 gm are available'? It has been 
paradoxical that the need for pulses has increased while both the acreage and 
production were decreasing. No mirucle pulse variety has been developed.
The main pulse of the country, khesari, is accused of causing thc crippling
disease, lathyrites. Nothing remarkable has happened in lentils, the aristocrat 
among pul:;es, or chickpea. which originated in this part of the world. BARI 
has released the Nlubarik munghean which is suitable for the summer season. 
Though it does not produce high yields, this variety is a splendid discovery for 
its 60-days crop duration, with pods having synchrolous maturing habits and 
photosensitivity. BARI now has the 3968 khesari which has only a 0.2% 
content of the neurotoxin BOAA. The Institute of Nuclear Agriculture has 

Table 9. Production of pulses and oilseeds in Bangladesh, 1973-74 and 1980-81. 

1,000 tons
 
Crop 1 973-74 1980-81
 

Pulses 
Khesari 57.3 63.0 
Lentil 42.5 48.7 
Gram 39.6 37.0
 
Mashkalai 36.7 
 32.9
 
Motor 11.7 
 9.1
 
Mung 6.6 7.5
 
Arhar 2.2 2.6
 
Other rabi pulses 7.6 5.3
 
Other kharif pulses 3.0 
 2.0 

Total pulses 207.2 208.1 

Oilseeds 
Mustard 97.5 120.4
 
Coconut 56.8 
 75.5 
Groundnut (rabi) 26.1 22.3
 
Til (kharit) 18.3 
 15.4 
Linseed 6.0 7.2 
Til (rabi) 6.8 3.9
 
Groundnut (kharif) 
 1.6 1.1 
Castor 0.2 0.4
 
Other oilseeds 0.7 0.3
 

Total oilseeds 214.0 246.5 
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released a high protein mutant chickpea out of Faridpur- I which yields about45% protein. Some short-duration, photosensitive pigeon pea lines also areavailable. Some year-around blackgram lines have been identified. With the use of inoculum it is possible to reduce or even do away with the application
of nitrogenous fertilizers in pulses cultivation. 

How do we make a break-through? The conventional, low-to-medium
yielding varieties are competing with wheat and boro rice, oilseeds and otherrabi crops. To achieve the desired level of production and encourage farmers 

moreto bring linds into pulses production it may be necessary to developvarieties which fit into cropping systems as catch crops, relay crops orintercrops. They should not be competing crops. The traditional varieties arehighly susceptible to viral, bacterial and fungal diseases, and insects.2 Theyields are very poor. thus both short- and long-term research is imperative.
Because pulses are a special part of our diet, Bangladesh may have to helpitself by developing lYVs and the related production technologies. Wecannot expect the developed world to be much interested in these crops. 

Oilseeds
 
An astonishing 70% 
 of the area planted to oilcrops is devoted to rape andmustard (Table 9). The Sonali Sharisha mustard is replacing the traditional

varieties as it has the potential to achieve a two-fold increase in production.
While mustard is the predominant oilseed, ;t is accused of containing a toxic
compound that havemlay adverse effects on tile stomach.

File groundnut (peanut) is a wonderful oilseed that is superior to mustard
in its oil content, is about oIe-q uarter protein, and ulike mustard can begrown in both kharif and rabi seasons. Farmers plant groundn uts in sandy, 
poor soil where nothing else grows. The traditional variety, DA-I, stillproduces good yields, but an improved variety is in the pipeline. Is it possible
to popularize this outstanding oilseed 
 for cooking food? Can suitable
storehouses be built and subsidized for the farmers?
 

Research is also going on 
 for sesame and other oilcrops, but coconut has
received almost no attention though th,re is 
a Coconut Research Station andthe Extension Department distributes a few thousand seedlings each year.
The coconut is known 
on the Indian subcontinent as kalpataru, a tree

supplies everything one may desire, fior 

that
 
it. The production of 60,000 tons ofdry coconut is minimal when one considers the potential of soil and climate.A tall, high yielding variety, CRIC-60, was introduced recently from SriLanka. About 10,00) seedlings of this variety are in the country waiting to becrossed with plants of a dwarf yet to be imported. Such an exercise deserves 

careful planning and prior of thetrial germplasm.

One of the constraints in expanding 
 oilseed production is the lack ofeffective technology extractionfor the of the oil. The ghani is the localcrushing unit, but it is very inefficient. There is an annual loss of 16,000 tonsof oil using this method. Extraction efficiency needs to be increased by the use of expellers and solvent extraction methods, or other means that may be 

developed. 
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Table 10. Production of selected crops in Bangladesh, 1973-74 and 1980-81. 

Crop 

Annual production, 1,000 tons 

1973-74 1980-81 

Sugarcane 
Jute (1,000 bales) 
Date palm juice 
Palmyra palm 
Tobacco 
Tea 
Sunhemp 
Cotton (100,000 bal

6342 
6000 

437 
100 
41 
27 
20 

es) 6 

6495 
4943 
372 

82 
47 
39 
12 
10 

Source: Bangladesh Bureau of Statistics, 1982. 

Sugarcane 
There has been no dramatic breakthrough in sugarcane though production 

technology has been improved and promises important dividends. However, 
sugarcane does profitably accommodate other crops between its rows when 
widely spaced. Interestingly, intercropping potato with sugarcane not only 
adds to the total volume of crop production but also increases the yield of 
sugarcane. Onion, mustard, soybean, brinjal, and several other crops also are 
compatible with sugarcane. Researchers are still looking for a sugarcane 
variety which is high yielding, has high sugar recovery, and is resistant to 
diseases. ISD-60 is a new variety that averages 92 t/ha of cane which is 10.2 
tons of sugar. Another clone, 1-60/74, is about to be released and several 
others are in the pipeline. There is a need to develop international 
collaboration to locate truly elite varieties as well as to improve other aspects 
of sugarcane research and development. The minimal need is to deelop high 
sugar, disease resistant varieties, and to increase the crushing capacity of the 
mills. 

Jute 
As in most other crops, jute research has yet to produce a high yielding 

variety. Some new, improved varieties are now in use along with the 
c-nventional ones. Several new technologies have been generated. Row 
cropping can increase fibre yi:l2d by 10% and reduce the -ost of weeding and 
thinning by 30%. The use of cuttings of the top and stem his L,,:n adopted to 
improve seed nroduction. An improved method of retting has been 
introduced, too. Technological research brought to the forefront the 
diver3ified uses of the fibre, agricultural by-products and industrial wastes. 
Several products have been developed which blend jute with other fibres. The 
technology needs to be transferred to industrialists. As jute is facing 
tremendous competition from synthetic fibres, the producers should- to a 
considerable extent- also become users of its products. There has to be 
intensified research to reduce production costs, increase yields, and to find 
other uses for jute. Th-~e new uses may be unconventional but could well 
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lead to the ultimate survival of this valuable commodity which has given so 
much to our nation. It is encouraging that work is in progress on varieties that 
are less phot-sensitive, are early maturing, and flood tolerant. 

Cotton 
Gur land had the distinction during the 18th century of producing the 

world's best fabric, the muslin. Now we are left with only the roughest fibre, 
the Comilla cotton, which is suitable for blending with wool. Bangladesh has 
recently gone into producing yarn. Nearly 25,000 bales of medium staple 
American Upland cotton were produced on about 19,000 ha in 1982 
compared to a mere 36 ha in 1975. There are plans to considerably expand 
this acreage to meet a substantial part of the 600,00) bales required annually 
by the more than '. million spindles of the country's 57 textile mills (Table 1i). 
Those advocating increased cotton production look toward achieving 
self-sufficiency with an annual planting of 200,000 ha. They believe this will 
leave enough land for potential contending crops such as tobacco, potatoes, 
sugarcane, and wheat. 

The advances in cotton production have been the result of support of the 
Government. There are doubts that cotton can continue to flourish should the 
subsidies be withdrawn. There is need to expand the limited research which is 
carried on by the small cell at BARI. New vari,:tics and techniques are 
required to reduce production costs to levels where cotton is competitive with 
other crops. Much must be done in post-harvest technology, particularly to 
establish cotton as a multipurpose crop. and using the extracted oil for edible 
purposes and other commercial by-products such as oilcake which is a rich 
cattle feed with about 40% protein. It then may be possible to attain a 
substantial increase in cotton acreage, yield and total production. 

Tobacco 
It is amazing that the area devoted to cigarette tobacco cultivation grew 

from only 202 ha in 1971 to more than 20,000 ha in 1980-81. Not only has 
self-sufficiency been attained but there is an export of some 3.5 million 
pounds of tobacco leaves, which is a significant portion of the 51.5 million 
pounds produced (Table 11). Research is going on to develop higher yielding 

Table 11. Tobacco production in Bangladesh, 1973-74 and 1980-81. 

Area (acres) Production (tons) Yield (t/a) 

Tobacco type 1973-74 1980-81 1973-74 1980-81 1973-74 1980-81 

Virginia 15,575 49,985 6,473 22,720 0.43 0.45 
Motihari 47,305 40,480 16,928 13,015 0.34 0.32 
Jati 39,595 28,870 15,246 8,930 0.39 0.30 
Others 12,165 7,645 2,995 1,965 0.25 0.26 

Totals or 114.640 126,980 41,642 46.630 0.36 0.37 
average 

Source: Bangladesh Bureau of Statistics, 1982 and 1983. 
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varieties. Two have been released, and Sesmaria.Arinco Another two,
BAT-1 and BAT-2, have been evolved, and Sesmaria Gold is in the pipeline.
Now research should seek varieties with higher quality, for that is the kind oftobacco which produces the cigarettes which capture the international 
market. 

Tea 
There has been much tea research and extension since the Bangladesh Tea

Research Institute was established in 1957. Several clones have been
developed which are high yielding and produce quality tea. The clone BT2 
possesses a persistent flavour which ais unique characteristic for alow-elevation tea. There have been efforts to raise the yield of Bangladesh tea
which at 820I pounds/A is the lowest in tile world. A breakthrough may be 
near and in a few years the average yield in the country may be doubled. This
requires a complete replacement of the low yielding clones and seed-stock
with high yielding quality tea as well as the rehabilitation of old tea soils. If
this is not done, there are manla other ways for using the tea lands. One
example is tile suitability of many of tile terrace and high lands for fruit 
production. 

Farming systems
Farming systems is sometimes called croppilg systems because the lion's

share of the farmers' efforts are devoted to crop production. Livestock in
most cases is limited to caring for draft animals which often are dual- or
triple-purpose, first for milk then for draft and finally for meat. Cropping
systems research started to receive attention with the initiation of the BRRI
cropping systems research and development programme. Gradually, other
organizations have followed suit. In Bangladesh, where every possible kind of 
crop is grown throughout the entire year, researchers in rice, jute, potatoes,
wheat, pulses, oilseeds, sugarcane, vegetables and fruits must consider
cropping systems as their meeting ground. Many cropping systems have been
tested by BRRI, BARI, Bangladesh Jute Research Institute, Sugarcane
Research and Training Institute. Bangladesh Agricultural University, Bang
ladesh Water Developmcnt Board and others, 
as well as in the extension and
research project in the northwest devoted to adaptive research with
multilocation testiiag of nationally-recommended technologies. It is time to 
pull all these results together and to pragmatically analyse and evaluate theapplicability of the research. Then we can see hoW Mucl more is needed and 
what can be extended to the end-users throughout the country.

Bramnmer' pointed out that (I) the introduction of HYVs, chemical 
fertilizers and irrigation, (2) the provision of rural development infrastruc
ture, and (3) increasing population pressures have during the last two decades
brought on the expansion of boro and transplanted aman rice, wheat and cash 
crops. This implies greater intensity and security of production and a
reduction in pulses, oilseeds, broadcast aman rice, and jute. Thesc changes,
however, (lid not even slightly change the dominant position of rice in the 
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country. As stated by Kaul and Rahman," rice will hold its key position in the
farming system of Bangladesh as long as diversification fails to bring distinct
advantages in terms of food quantity, returns,cash or both. 

However, the cropping systems research should concentrate on crops and
cropping patterns, and on alternative management practices in different
environments and interactions between crops and between the farmhousehold and environmental factors beyond the farmers' control. Obviow
ly, the topographical and agro-ecological diversities, crop duration, socio
economic, management and employment constraints also have to be taken 
into account. 

Post-harvest technology 
Agricultural research is usually confined to production technology, thus thepost-harvest matters such as processing, consumption, storage and marketing

have been left alone. This is so true that the general impression is that the
mandate of agricultural research is to care for productio' problems only. On
the other hand, there have been no specific organizations or agencies
responsible for such activities. The exception to this statement is with jute and
the technology wing of BJRI and the Bangladesh Council of Scientific andIndustrial Research laboratories. Many persons believe that similar post
harvest research should be conducted for other commodities, too.


There was a catastrophic situation in potatoes in 1981. 
 After several years'
activities in research, seed production and extension, potato production
reached an all-time high of 1.2 million tons. This caused a slump in the marketprice which cut down potato farmers and cold storage owners. The situation
developed because of the absence of promoti,mal work on the consumption,
transportation, short-term storage, and marketing of potatoes.


Groundnut, a 
highly desirable crop for Bangladesh, cannot maintain itspresent production level because of the lack of post-halvest technology. The
example of maize was referred to early, too. The capacity of sugar mills islimited; so, half of thenearly 160,000 ha in sugarcane produce cane for
 
making gur.:


There 
are other crops needing post-harvest attention, such a,' pineapple,

tomato, coconut, guava, mango, and several acidic fruits. Something must be
done institutionally to take care of these vital research and development
needs. If we mean business, post-harvest matters-storage, processing,
marketing, food habit changes and allied areas-must receive proper priority. 

DISCUSSION 

The national food deficiency gap rose from I million tons in the 1960s to an 
average of 1.6 million tons annually in the 1970s. Food-grain imports shot upto 2.7 million tons in 1980,' Vagaries of nature bring about great variations in
the food grains production of our country, especially of rice.

As Islam and Ahsan put it,"' the 1982-83 food grain requirement ofBangladesh of 17.7 million tons will swell to 26.8 million tons in 1999-2000 in 
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Table 12. 	 Production and yield of HYV and local rice varieties in Bangladesh, 
1971-72 and 1980-81. 

Ploduction (1,000 tors) Yield (t/a) 

Types of rice 1971-72 1080-81 1971-72 1980-81 

Aus
 
Local 	 2,212 2,179 (1.30 0.34 
HYV 	 129 1,048 1.07 0.89 
Pajam 	 - 13 - 0.62 

Aman 
Local (broadcast) 1,507 1,499 0.34 0.39 
Local (transplanted) 3,492 4,310 0.36 0.50 
HYV 	 690 1,084 1.11 0.91 
Paijam 	 - 943 - 0.80 

Boro 
Local 	 772 630 0.56 0.62
 
HYV 	 966 1,757 1.22 1.08 
Pajam 	 - 201 - 0.93 

Source: Bangladesh Bureau of Statistics, 1982. 

order to feed the estimated population of 140 million persons. Flow much of 
this can be provided by rice'? The previous nine years' growth rate of rice 
production has been less than 1.4%. The yield per acre of HYV rice has been 
reducing (Table 12). The increase in rice production has been possible by the 
expansion of the planting area. 

It is quite obvious there is need for diversification in the rabi season to 
produce more wheat and potatoes. Potatoes must become a staple food. This 
may cause us to give away our place as the first ranking rice-eating country. 

Further increases in rice production may have to be achieved through 
higher yields per acre, thus leaving the new areas which are suitable for boro 
rice to be used for wheat and rabi crops. It is noteworthy that boro rice alone 
took the major share of our scarce water to irrigate its 2.5 million acres in 
1979-80. This is two-thirds of 3.9 million acres irrigated for all crops. If all the 
additional irrigation water beyond the present capacity is used for crops other 
than rice, it can mean a multiplication of three to five times the command 
area for each piece of water lifting equipment. Wheat requires 300 to 450 
mm/ha and rice about 800 to 16(X) mm/ha.' In other words, facilities 
developed for irrigating I million acres of rice should be adequate to irrigate 4 
million tons of wheat compared to only I million tons of rice. In India, 
agricultural modernization and favourable weather achieved a surplus of 20 
million tons of food grains by the end of the 1970s." This was possible because 
of their using irrigation water mainly for wheat. 

Thailand exported 1.7 million tons of rice because of the surplus it has 
produced." Nepal exported about 20),000 tons of rice in 1975-76, the highest 
quantity in recent times.'" Bangladesh might some day export rice whose price 
on the international market is more than double that of wheat. The 
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production and consumption of more wheat could mean supplying our 
malnourished population with more protein and fat per unit of land and per
dish, and even earning foreign exchange through the export of surplus rice. Is 
this too ambitious a proposition? 

Restricting the expansion of rice to new areas may pave the way for wheat,
maize, roots and tubers, and rabi crops to flourish. Maize is the highest
yielding food grain (Table 13). The potato is by far the highest yielding staple
food crop in the world. Grcatly increased production of thcs-c crops along
with a diversification of our eating habit could generously support our 
dwindling livestock and poultry industry. There could bc much more feed and 
foddcr produced during the winter months once the irrigation water is
brought to these crops. Fortunately, wheat, vegetables, pulses and oilseeds 
are increasingly popular with farmers due to appropriate policy measures.' 

The tlusually big acreages contemplated for wheat, potatoes and other 
crops due to the judicious use of irrigation water will require large amlounta 
of quality seed. When crop diversification is adopted, this much-needed seed
production can be accomplished by the farmers themselves. The technical 
know-how can be disseminated by extension agencies which are back-stopped 
by research institutions. 

As BARC' reports, there was a steady growth in fertilizer use from the 
1960s through to 1980. Then it stagnated in high use areas but picked up in 
some low use areas. mainly, in the north where irrigation facilities were 
expanded. Fertilizer use went up front 719,001) in totons 1977-78 968 
thousand tons five years later. While this growth is encouraging, the question

of micronutrients is now coming patrticularlv in rice fields. This seems
pIl), 
 to 
be partly becausc of the intensive culture and the nin-usc of organic manures. 
Could we not come back to making and using compost and farmyard manure? 
Researchers should find out about and extensionists should demonstrate the 
techniques for the m11axiumL utilization of these traditional resources. 
The amount of pesticides distributed in 1979-8(0 was 4.6 million pounds,

down from 7 million pounds in 1976-77.' Perhaps this was because farmers 
had to buy them where previously these inputs had been provided free. This is 

Table 13. World yield of selected foodgrains, roots and tubers. 

Crop Yield (t/ha) 

Potato 15.50 
Cassava 
 8.75 
Sweet potato 8.36 
Maize 3.27 
Wheat 1.78 
Barley 1.76 
Rice 
 1.75 
Oats 1.60
 
Sorghum 1.32 

Source: FAO, 1979. 
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indicative of the previous misuse and present normal use of pesticides. An 
integrated pest management system, with proper pest surveillance and 
forecasting, may reduce tile increase of pesticide application. It is a gigantic 
task for research and extension agencies to deliver the inlormation of the 
proper technologies. 

Although post-harvest teclinology follows pre-harvest technology, tile two 
must run concurrently. Thailand increased its production of cassava more 
than 5 1/-times in only nine years because plans were made to put the produce 
to industrial use. In less than ten years Malaysia raised its palm oil production 
from 460,00(1 tons to 2.18 million tons. They accomplished this by giving 
priority to establishing oil palm plantations. In many cases there was 
complete replacement of the old plantations. They knew that oil palins are 
potentially 100!% higher in yield, that tile oil is nutritious, and that extraction 
facilities are prerequisites. It is no wonder that Malaysia now produces more 
than half of the world's palm oil. 
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ABSTRACTS 

Ten Years of Sugarcane Research in Bangladesh 

M. SIIAIIJAIIAN 
Sugarcanc Rt',car'h ;i,,I Traininig In.Stitutc 

Sixteen sugarcane varieties have been released from the Sugarcane 
Research and Training Institutc. Four are now in culivation in the sugar mill 
zones. The recently rcleased Isd-16 is the highest yielding and has the highest 
sugar content. It produces 6.42% more cane and 20.33% more sugar than the 
standard variet\. Co. 1158. Anotlier clone 1-6(/74. has received preliminary
 
selection for release, an'd seven others are in 
 tile pipeline. Twenty-three 
imported varieties are now in selection trials. of which two to three are 
expected to he released Within five ycars. A new 8-year breeding programme 
has eliminated innecessary test stages. 

Cultural practices reconlmendld as a resulIt of SRTI research are (1)
Novemher planting. (2) one meter row spacing, (3) the half overlapped and 
zig-zag method. (4) plough tillaige and spade trenching, (5) spaced transplant
ins (single eve geriinated bIul). and (6) w\'ate r shoots and top cutting as good
secd materials. January is the best time to harvest regardless of lie planting 
date. Rccol[mendations have been developed for herbicides and fertilizers, 
including for organic manuring. 

Intercrops have been recommiicldd to be grown \it stlugarcane. Potatoes, 
Oinions. and garlic are excellen t. Lg lnmes are good Companii ion crops \Vlell 
grown between the cane rows. Other research studies have developed 
proceduIIres for (I) relay cropping, (2) dcfoliatioil ai1d stalk binding of 
sugarcane. (3) reducing post-lia rvest losses, and (4) a resistance rating chart 
oftdiscase incomnmercial aid neair-coinenlrcial suiarcane varieties and clones. 
There are also sett treatme nts and the control of pests and diseases (including 
several hiological imethods to control top shoot borers and chemical methods 
to control white grubs. neniatodes, and borers, which are the most damaging 
po ts of ()tler appropriatCIugarcane). techniologies on pest control have also 
been dCvelop1cd. Varietal recoimendations for gurmaking also have been 
mladC aid funrliecr work is iii progress. 

The SRTI has an active publication and training programme to disseminate 
its research results. One of tile most in novative piblications is a calendar to 
help phl effective control measures against major insects that damiage 
sugarcane. 

)r. Shahjiahan is t)ircctor. ,;RTI, )uc it his illness, the papr was presented by I)r. M.A. 
Karim. Principal (Cane Breeder. and Dr. A.B.M.Nlafizur Rahman, Associate Cant I'hysiologist, 
SRT. 
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A Review of the Entomology of' the Sugarcane 'TopShoot Borer,
 
Tryporyza Nivella (F) (Pyrallidac: Lepidoptera)
 

in Bangladesh
 

M. KIIALEOUZZAMAN ANt) M. A. MANNAN 

Rajsh;,lii University 

The sugarcane top shoot 
Lepidoptera) causes severe 

borer. 
damage 

Tvp1)orvn/a njiIVC/ 
to tile sugarcane 

(F) 
crop 

(PVrailiac: 
from the 

cane-forming stage throtgh ito harvesting affecting both the yield and 
recovery percentage. Research is be ing carried oLit in lMa ngladesh on different 
aspects of the problem: biolgy, incidence, varietal behaviour of the crop to 
the pest attack. extent of damliage, vield and recovery percentage losses. 
econonlics, and different control meastures. The paper reviews pullishcd
research work on the pest that has ben done in the coulntry. 

Mr. Khalcqilu/z/nLIl and Mr. Nia;mnmlt mic in IthI)cpartmcttt 4)1Zoolnv. Raishllthi Univcrsitv. 

Pod-Wall Strength as a Measure of Pod-Factor
 
Resistance to Cowpea Curculio
 

in Southern Pea (Cowpea)
 

MN). ANZA Ill(SSAIN 

Twenty-four F3 lines of southern pea (co\Vpea) were infested by cowpea
curCulios in field experiments of Auburn University. USA. This research was 
to find out the relationship between cowpea pod-wall strength and tile 
cowpca curculio's damage. Pod-wall strength in the dry stage was highlv
correlated with pod-factor resistance (percent of IInslCCCSSftl pod-wall
penetration). I lo\vever, in comparing the pod-wall strength and the pod
factor resistance of F', lines, the correlation coefficients within the low and 
high groups were not significant in either the mature green or the dry stages of 
pod-wall development. 

I)r. I lossain is Principal Scientific Officer (Maizc). BARI, Joydchpur. 



Genetic Improvement of Pulse Crops Through
 
Nuclear and Conventional Techniques
 

M. A. Q. SHAIKII. Z. U. AiIMED. M. R. 1. KIIAN. 
K. M. SIIAMSUZZAMAN, C. S. SAIIA AN) A. D. BiIUIYA 

In.iittI(, f Nut'lte;r ..lgricuut'ttr 

Mutation induction through chemical inutagens 
The effective doses of sodium azide (NaN) on chickpea (Cicr arelininn 

L). nungbean (Vin: radita L. Wilczek) and lentil (Lens culinaris NIedik) 
were worked out on the basis of heiight Ircluctioli Of sccllingeS on specific days 
after sced treatment. The crops were treated with the effective doses of NaN 
and a selection was carried out in the N1, generation. The deviant types 
obtained were: chickpea I .3%.ingbean 5. -l.ad lentil I.2(. Broad 
leaved and white flowered in ita nts were obtained in chickpea. In mtngbean, 
the mttants \\ere erect and synchronous in pod mnatu1rity. Late flowering 
mutants were obtained ill lentil. The selected deviants and high yielding types 
are now being grown in the M, generation to dCvclop mutants that are more 
desirable than the best existing varieties. 

Mutation induction through gamnma irradiation 
I-lyprosola isa chickpea inutant which has beenii dcveloped through gatn ma 

irradation of the clickpea vlriety. Flridtpur- 1. It prouILIcCs a 2)(%, higher grai 
yield and 4'% more protein than the Parent. I lyprosola was released by the 
National Seed Board as a national 'arietv in I91), and is now cultivated by 
farmers in various parts of the countrv. 

Inl 1978 the best existing \'arieties of' chickpea alnd mungbcatn were 
irradiated separately for further inprovement. Selections oft desirable types 
Were ca rrieI out thI11rough different gene rat ions. The N gcenerations of' three

lltants of chickpea and sevenii inttants of intnghe ire now bei:ig growi in 

multilocational yield trials. 

Exotic germplasm evaluation 
Exotic germ plasnm of' chickpea. mt.ngbcati and lentil have beeii collected 

from lourtccn different conintries. They have beeC evalMtCd every year since 
1978. Some significan tlv Ii igher vielding and earlier mattrig tgypes Ilavc been 
identified. Two strains of chickpea and three of'in ngbean are now in the 
adVaIceI generation trials. In addition, five strains of tnutigbCan have been 
identified for summer ciulItivation. These are Under intensive triais along with 
NIubarik. the ewly released summtuer inngbeal& vairiet v ldeveloped by BARI. 
Sole of these strains were superior to M ubarik in tile 1982 trials. Fifteen 
strains of lentil have been selected from exotic collections on tile basis of 
stiperior agronotiic characters and are undergoing further trials. 

This is a rcport 1research c(ttnccd hI the Plant (;'nctics Division. INA. ol which Dr. Shaikh 
is Ile I leat. 
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Innovative Approaches in Plant Breeding:
 
Application of Anther Culture
 

in Rice Improvement
 

M. A. Aziz MIAH 
BIanhubesh Rice Research Institute 

Innovative in vitro approaches that can be incorporated into plant breeding 
programmes include microspore culture, ovary culture, in vitro fertilizalion, 
embryo culture, chromosomc elimination, and protoplast fusion. 

The application of anther ctulttre in rice breeding is a recent innovation. 
Callus induction ability through anther culture rice was Studiedin by
employing two indica and two .aponaica parents. their F,s (diallel matings), 
and twelve backcross/topcrosscs. Inadlition, eleven doullCd-hap)loid lines 
were evaluated for their breedintg value. 

Anthers of an appropriate stage were cultuIred on definedlmCdimin and then 
incubated for callus induction. Calli were transferred to a differentiation 
medium for plantlet development. Regenerated doubled-haplo;d plants were 
evaluated tinder field conditions in 11 Cene ration. 

Significant genotypic differences \'ere observed in call us indction by
indica parents of () to 8.8% andijaponicaparents of 33.8 to 41.9'%. Crosses F s 
with either of the jlaponica parents exhihited Iiigher rates of 17.0 to 11 (.0', 
compared to 0(.4 to 48.3% of call us induction than the corresponding Fs. 

The redifferentiation of plantlets from call us of different crosses was 
inconsistent. IndividnaIs within each dotibled-haploid line were uniform for 
the characters studied. There were. however, inter-line variations suggesting 
random participation of segregating gametes in call us induction. 

Anther cilture procedures offer a very good technique to achieve 
homozygous fines directly from F hybrid in a single generation. This is in 
contrast to the conventional breeding method which usually requires more 
than five generations to accomplish desired results. 

Dr. Mial is a Principal Scientific Officer, BRRI. 

Breeding Improved Rice Varieties
 
for Drought Prone Areas of Bangladesh
 

Mn. NASIRUDDIN AND M. ZAIiURUL I lAO 
Bagludcsh Rice Research Institue 

About 30% of the rice prodtction area of lBangladesh is planted to rainfed 
dryland, i.e.. broadcast aIs. Its successful prodiction depends on the 
distribution and amount of rainfall. The low yield of aIs rice is caised by high 
temperatures and low solar radiation, as well unpredicted drought,as poor 
nutrient uptake, and a lack of improved varieties. Drought resistance seems 
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to be the most important single limiting factor to increasing and stablizing of 
the production of the aus rice in the dryland area. 

Traditional aus varieties of Bangladesh have the ab!iitv to compete with 
weeds, have a short growth duration, and other desired characters, but they 
do not always have drought resistance, and many are low yielders. 

Drought resistance is a new breeding objective in rice. Progress has been 
limited because most past efforts have been directed to irrigated or 
transplanteJ rice where adequate water management is possible. 

There are two breeding approaches: (I) the empirical or traditional 
approach where selection is made for desired agronomic characteristics such 
as modern plant types, short growth duration and high yields, and (2) the 
analytical approach where selection is made for itspecific trait that will enable 
the plant to better withstand drought. Once identified the characteristics are 
introduced into the varieties with superior genetic backgrounds. 

Dr. Nasirtiddin is Principal Rice Breeder and Mr. I Lai is a Rice Breeder, iBIRRI. 

Conservation of Rice Germplasm 
in Bangladesh 

MD. NASIRUDDIN AND M. K. BASIHAR 

Blangladcesh Rice Research I.StitiIeC 

Variations in lands and seasons contribute to the varietal diversity and in 
the distribution of wild and weed races of' rice in Bai ,ladesh. There are four 
rice groups: aus (upland), transplant anman, broadcast aman (deepwater), and 
boro. With the introduction of modern rice varieties and the change in 
cropping patterns, traditional rice varieties are becoming extinct. A rice 
germplasm bank with a medium-term storage facility was e.-tablishcd in 1974 
by the Bangladesh Rice Research Institute to collect, conserve, evaluate, and 
utilize the gciettic resources of rice to mect the increasing demand for food. to 
improve crop quality, and to stabilize rice yields. 

Traditional rice varieties have outstanding characteristics such as aroma, 
grain and cooking qualitics, disease and insect resistance, and drought, flood, 
cold, salinity, and submergence tolerance. Ilabiganj boro 11, H"hshikalni, 
Kataktara, and 1)ular have 12% protein. Dular and Kataktara are resis; !nt to 
blast. Soloi is resistant to rice tungro; Beto is resistant to stem rot; Saita and 
Saria are resistant to sheath bligilt; and Soite dhora, Lohatang, Kumri. and 
Kaliraj have tolerance to submergence. 

\ total of 4,000 rice varieties have been collected. There is a five-year plan 
for further collections. A national survey of varietal names, seasons, and 
locations wts made and documented in the book, Local Rice Varieties.This 
book is a cross reference of existing collections and will help to indentify 
future acquisitions. A total of 12,479 names, including duplicates, are listed. 
Only the boro group has been analysed for duplicates so far. Of 1,200 boro 
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sample names. only 250 are not duplicated. The other seasonal groups are 
being analysed. 

There are prospects for further collections in tile remote, less accessible 
tribal areas, and for the collection of wild and weed races. Acquisitions from
these areas are slow and difficult due to poor communications and 
transportation facililies, the inadequateani financial support available. 

Dr. Nisiruddin is I'rincipail Rice I3ICrdCr MILI tasIMIr a RicC\1. rCeder. BRRIM 

Varietal Screening of Rice Anthers 
'r Gu turability 

S. A. MIAI. A. K. M. SIIA!IAN, NII.tI.I, IT. KAIIM 
AND M. A. A. MIAII 
II#~,tctRice! 1?L.SV1Carh ln.,Stitih-. 

Anther cultutire is a method of Iaploid breeding fr obtaining hi. )moAZ'igotIs
plants in a very short time. The prerequisite is the identificationR :.f genotypes
having callusing ability in their ainthers in culture medium. An initial 
screening was ILCade for calltsing ahilit, of alllhers of som1e of the germplasm
materials, advance breeding lines. ald some F,, .. and 1 ge neralion plants.
Of the S1 varicties and lincs testetI during the last 1o1 and arts seasons. the 
anthers of' 40 % il)1ucetL calli rangig from 1).-4% to 37",,. These 32 varieties 
and lines included 3 liapo)licas. I japolnica < i'lidca, and 2S iidica types. The
Japonicasshowed a higher response of 2).1% to 37.(W/ compared lo (.4(%, to 
34.6% for tile indicas. The N medi u iedinveloped for j1punical and modified 
If, ant SK-8 media for indica appeared to be good for induIction of call us. In
both types of matrials. the regeneration into greei plants was less than into 
albilo plants. This aspect of' anther culture technique needs further 
improvement. 

INSisa rcport ol rescarch h11Yh,.i I)isision. tRtI. l \%hich Dr. Miah is IHead.IPlaI't Patholo BR 

Reactions of Rice Varieties and Lines to Sheath Blight 

N. R. SiHARM\. -1. U. Almtii., A. K. M. SiIAIIlJIIAN. 
M. A. T. MIA AND S. A. MIAII 

MIlln-.l.dcSh RiCe Rc.S~UIch hhltiute 

Sheath blighl caused hy Rhiz'ctonit solani (TIhn;atL-phrus cucuzCris) is 
one of the major rice diseases of lBangladesh. It is severe in the aus season. 
Most of the commercially-grown rice cultiVxars are stIscept ible . A total of*1150 
aus and 1193 transplant amnan rice geriuplasm materials and breeding lines 
were screened betvween 1978 andl1982 to idenftif sources of resistance to this
disease. Of these materials, only 1.6% were inotleraleyV resis tant dtirinU tile 
aus season and 2.8%, during the transplant aman season. Smile of' the 
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moderately resistant transplant aman varieties are: Chotamona Kunchi, 
Jatabashful, Kalamona, Kumragoir, Lohagor, Lotanmona, Dudhkalam, Kala
jira, Kurchimagi, and Urman Sardar: and aus varietie:s: l)udbajal, Bakiella, 
H,, Pankhari 203, Suduwee, Murali, Kalamanik, and Saita. 

Studies were made of the relationships of some of the plant characters and 
their reactions to sheath blight disease during the aus season. Susceptibility 
was associated with semi-dwarfness, high tillering ability, thick cuhms, erect 
flag leaf, absence of sheath hairiness, and late maturity. No relationship to 
disease reactions wits found for cuhn strength "ind grain type. This indicates 
that the modern semi-dwarf, erect flag-leaved, high tillering and late varieties 
are more susceptible to sheath blight. However, there int-st be further study 
of the genetic relationships between these characters and the resistance or 
susccptiblity of various varieties to the disease. 

This is a report of research of the Plant Pathology Division, BRII.
 

Climatic Limitations in Rice Cultivation 

M. Z. HAOUE AND M. S. ISLAM 
Bangkidesh Rice Research Institute 

Grain yield of rice gradually decreased itsthe seeding dates were shifted 
from November to March. Iigh mean tern perat ures during the vegelt:ive 
stage and high .minimum temperatures during the ripening stage affected the 
grain yield in rice during the boro season. Low light intensity during the 
productive and ripening stages severely affected the grain yield and yield 
components. Low yields in the aus season were (e to high minimum 
'"npcraturcs accotlpanied by low solar radiation. Transplanting 30-day-old 

seedlings on August 15 gave the highest grain yicld during the transplant 
aman season. Yields gradually decreased due to lo v temperatures. 

This is areport of research of the Plant Ihysiology l)ivision, BIRI. of which Mr. I laque is I lead. 

Submergence Tolerance in Rice 

M. M. -IOSSAIN AND M. Z. i-Aotu
BatOload.%ish Rice Research Institute 

Submergence tolerance in rice and the recovery from submergence have 
been identified as two different mechanisms. Three of eight varieties-BR4, 
Dudnlona and Kurnragoir-were found to be moderately tolerant to 
submergence. After two weeks of drainage, Dudmona and Kumragoir 
followed by BR4 wer found to be highly tolerent in terms of dry matter and 
tiller production. The application of NPK fertilizers enhanced the plants' 
recovery ability from submergence damage. BR4, Dudniona and Kulragoir
responded equally well to added NPK fertilizers in terms of dry matter and 
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tiller production during the two weeks recovery period after drainage.
Seedling age increased the submergence tolerance and dry matter production
in all the varieties expect BR8. 

This is a report of research of the Plant Physiology Division, BIRRI. 

Photoperiodism in Rice 

A. R. GOMOSTA, M. Z. HAQUE AND H. A. QUAYYUM 
Baigkdcsh Rice Research Institute 

Contrary to general belief, there was not good correlation between 
traditional plant type in rice with photoperiod sensitivity. Breeding lines were 
identified with modern plant type and photoperiod sensitivity. The basic 
vegetative phase was found to be negatively correlated with the photoperiod
sensitive phase and the degree of sensitivity, but with a low R' value 
indicating the existence of photoperiod sensitive varieties with a long 
vegetative phase. 

Development of a screening techniqt'e to isolate photoperiod sensitive 
materials from segregating population was in progress based on partial
flowering behaviour due to increasing day length in the boro season. 

This is a report of research conducted by the Plant Physiology Division. BRIO. 

Different Mechanisms for Drought
 
Resistance in Rice
 

M. S. ISLAM AND M. Z. HAQUE 
Banglidesh Rice Rcsearch Institute 

Characteristics have been identified as being important for drought
resistance in rice, including the ability of the roots to penetrate through the 
high bulk density soil, the number of thick roots, deep rooting ability, low dry
matter reduction under water stress, and the desiccation tolerance of the 
variety. Some traditional varieties were found to give positive responses to 
growth up to certain levels of water stress. 

Deeper seeding is beneficial when the rice plant is subjected to water stress 
during seedling stage. Seedling emergence varied widely among the varieties; 
it decreased with the increase of seeding depth. Seedlings emerged from deep
seeding through long mesocotyl alone or in combination withi a second 
internode. 

Polyethylene glycol '6(X)0' and sucrose solutions can be used in screening 
materials for desiccation tolerance and recovery ability. 

This research was conducted by the Plant Physiology Division, BRRI. 
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Studies on the Performance of Induced Mutants of Rice 

A. J. MIAH,M. A. AZAM, L. HAKIM, M. A. MANSUR, 
S. RAHMAN AND H. R. AKAND 

Institute of Nuclear Agriculture 

A rice mutation breeding programe was initiated in 1966 with the highyielding IR8 variety. Two mutant varieties with early maturing characteristics 
were developed, IRATOM 24 and IRATOM 38, which were released for 
commercial cultivation. 

In a similar programme initiated in 1973, IR8 and a popular local variety,
Nizersail, were subjected to mutagenic treatments. The promising mutantsisolated in the M, generation were evaluated and characterized in the 
subsequent generations.

Three of the four Nizersail mutants had reduced plant height while theother was taller than the parent. The mutants matured 2 to 3 weeks earlier.
Two of the four yielded more than the parent variety. Three had a higher
protein content. All mutants behaved similarly to the parent variety withrespect to insect pests and diseases.

The two mutants of 1R8 matured about 2 to 3 weeks earlier. Theypossessed finer grains and better cooking quality than the parent. Both were 
more resistant to thrips and bacterial leaf blight. 

Achievements in Blackgram and Grasspea Improvement
Through Nuclear and Conventional Techniques 

M. A. Q.SHAIKH,S. KHANUM, M. A. MAJID, C. S. SAIIA, S. BEGUM, AND 

M. S. AIl 
Institute of Nuclear Agriculture 

Two accessions of blackgram (Vigna mungo), B-10 and B-23, were treated
with various doses of 60 Co gamma rays in 1978. Genotypes with higher seed
yield, erect plant types, and disease resistance were identified in the M,
generation. True breeding lines were selected in the M, and preliminary yieldassessments were made in M,. In N1, the mutants were put into microplot
yield trials along with the mother varieties. Five mutants were significantly
superior to the higher yielding mother variety, B-10.The mutant B-10(25) isthe highest yielding and is moderately resistant to yellow mosaic and cercespora leaf spot. The mutant B-10(23) is erect, determinate and bears
upright pods. It is compact so accommodates a higher number of plants/unit 
area. 

A total of 68 visually deviant genotypes of blackgranm were selected in 1981from the M, populations following treatment with soduim azide (NaN) andethyl methane sulphonate (EMS). The salient features of these putative
mutants are: dwarf, bushy, trailing, erect, synchronous in pod maturity, 
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incitased number of pods, and tiny leaves. Some showed field tolerance to 
cercospora leaf spot and powdery mildew. These are being grown in M, 
generation to identify true breeding lines. 

The BINA SI No. L-1 of grasspea (Lathyrus sativus) was treated with 
NaN in 1981-82. In the M,, 34 individual variants (putative mutants) were 
selected for leaf characteristics, plant types, pigmentation and flower colour. 
These are under further study in M. 

Agronomic evaluation of 16 local and 8 exotic grasspea cultivars revealed a 
narrow range of variability for days to maturity and the number of seeds/pod. 
However, the variations for number of pods/plant,100-sced weight, and seed 
yield/plant were quite pronounced . Exotic cultivars were bold seeded. The 
local collections produced high seed yields. BINA Ace. No. L-6 and L-i 
the highest yield/plant. 

There was a 25 to 34% variation in protein content while the neurotoxin 
BOAA content (the lathyrogen factor responsible for causing irrecoverable 
paralysis of the lower limbs) ranged from (1.22 to 2.08%. A few lines have 
been isolated with high seed yield and moderate amounts of BOAA. 

This is a report of research conducted by the Plant (icctics )ivision. INA, as part of a 
BARA/13/UBARI NA co-ordina ted schenie for the improvement of blackgrain and grasspea 
in Bangladesh. 

Physiology of Lentil: Productivity in Relation to
 
Population Density and Nitrogen Availability
 

R. K. DUITA. L. RAIIMAN AND MUSIMIUDDIN 
Institute of Nuclear Agricultunre 

Experiments with lentil cv. L 9-12 at population densities of 40, 81 and 
120/n1: and nitrogen supply rates of 0. 15. 30 and 45 kg/ha of urea revealed 
that nitrogen supply and population pressure had no siginificant effect on 
yield. The effect of population pressure was compensated for mainly by the 
number of branches. NO assimilation efficiency- nicasurcd as the activity of 
nitrate reductase- was not affected significantly duc to N treatments or 
population pressure. The study showed that NO influox to the site of nitrate 
reduction was not limtinig but rather that the efficiency of nitrate reductase 
was very poor. Soluble proteiii, chlorophyll and chlorophyll a/b ratio were not 
sign ificantly affected due to tihe treatments. The result indicated that nit rogen 
supplementation ad accurate at iol plant arean iplul of density not 
inportant factors for icreasing lentil yields. The highest nodulation was 
recorded at flowering and was not a ffected by the initrogen treatments. 

The soil moisture. plant moisture amid relative growth rate showCd a 
declining pattern during early stages of growth. The plamt moisture and 
relative growth rate increased during flowering becaiuse o)frainfall but soil 
moisture remained constamit indicating a severe water deficit for physiological 
processes. The results suggest that the yield of lentil may not be remarkably 
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improved by nitrate-N supplements and population mMlipulation, and that an 
adequate water supply is necessary fotr optimum yield due to uncertainty of 
rainfall. 

Screening of Some Pulses Against
 
Major Diseases
 

M. JAILAI.i))IN 
Istitmit of Nuclear ,...,ilture 

Extensive screening programmns to idelitV sources of resistance to niajor 
diseases were initiated in the 1977-78 season with some local and exotic 
collections and induced mutants of munghean ( Vjna radia). blackgram ( V. 
nmngo), and chickpea (Cicer arictinum). 

Two 111unoghean strains. NIB-53 of Sri Lankan origin MI SI. No. 59 t'rom 
Banchtdcsh. were highly resistant to ccrcospora leaf spot (Cerc.Sporta 
cInlM). powdcrN mildew (Er'siphe pohgmni). and Nlunebcan Yellow 
Mosaic Virus (MYNIV) under nlt oral epiphytot ic conditions. The NI13-.;7, 
N'IB-58. M113-59. NIB-114, N113-133, V-5197. and V-2272 strains wero resistait 
to MYMV. 

Blackgram strain 13-34 f'rom Sri Lanka \as resistant to ccrcospora leaf spot 
while B-2) from I3,iigladCsh was resistant to powdr\'riidew. lhe stra itT-9 
of blackgram was highly resistant to MNIYMV. 

Four chickpea strains, G-5. ('AT-12. (1-90. and (;-299 (induced i tit). 
were moderately resistant to loot and root rot (IU-osariuIn spp. aiid ScIenirutinn 
spp). Three strains. G-77. G-96.and (-2(011 were moLcrately resistant to wilt 
(Fo.xvsforuni f.sp. Occri). Only tie chickpea (i- strain was modcratel' 
resistant to foot and root rot a1d Will. iidL Also to Ascoch VtI blight
(Ascochvta ralici). 

Mr. Jalhludt Ilaw Iatlholtogiy . INA.din isSenior Scicntilic ()fficLi. )ivkis,i 

Studies on Major Diseases of Cereals 

M. JALALUDDIN.A. 0. M. BAZIt:I, RAsIit) AN) A. R. IlwVI.IDzi, 
httitltl'
01' Nuclear Aericiiltut 

A number of experiments have been conluctcd since 1977-78 with local 
and exotic collections and inlIccd niuta nts of rice an1d w\hct. SoiiiC of the 
rice varieties and induced mutants obtained from gamnia-ray treated seeds of 
Nizersail and IR8 ranged from moderately resistant to resistalt to bacterial 
blight (Xamtononas orzve), sheath. blight (Rhiz(ctomia ofnvae). and stem 
rot (Sclerotium orvzae). Some local varieties were more resistant to bacterial 
blight than TKM-6 which is resistant to this lisCasC. Ilost-palthogcn 
interaction studies revealed that different races of .\aimthomonas o'rzn 
existed at the Mymensingh. Janialpur. Kishorcgonj. alld l'angail Iarcas. 



50 

Screening of M, seeds indicated that gamma irradiation could induce
resistance to bacterial blight in rice. Cutting, pin-prick, and spraying methods 
of inoculation of rice plants with X. oryzac were tried, with the cutting
method being the most suitable for mass screening purposes. Nitrogen
fertilization caused no significant increase in bacterial blight severity from 0 to
100 kg/ha. Hlowev'r, the severity of the bacterial blight significantly increased 
due to the interaction effects of the applied nitrogen doses and the 10 x 20 cm 
plant spacings.
 

The pathogens Drechslera sorokiniana, D. tritici-reti(is. 
 Alternaria 
triticina. Ascoch vta tritici,and Jseudonnonass'vringacare causing leaf blights
of wheat in Bangladesh. D. sorokiniana is the most dominant and is most 
instrumental in lowering wheat yields. P. svringic appears to be a new 
record-causing leaf blight of wheat in Bangladesh. Some parasitic nematodes 
of economic importance are associated with wheat. Some lines of wheat are 
resistant to the blilits. 

This is a report 01 research conducted bv the Plant Pathology Division. INA. 

Meiotic and Agronomic Investigations in Six F and F
 
Populations of' Inter-Triticale Crosses
 

AJrr KUNAR iBANIK ANt) A. S. ISLAM 

Uiv'rsit ,,lDhaka 

Meiotic and agronomic characters were studied in six F combinations and
six F, populations of crosses between the three selected strains of hexaploid
triticale. In all of the six F combinations, meiosis was more irregular than that 
of the respective parents. Relatively large numbers of tillers were present in 
the hybrid plants but the rate of fertility was lower in the hybrids. In the F
populations, meiotic disturbances imprtovcd, showing a wide Therange.

number of tillers per plant, degree of seed fertility, and yield werc higher in

all the F,s than their respective Fs indicating the positive effect of selection
 
and hybridiza tion in hexaploid triticles. 

This is a report of Ph. ). thesis research conducted at the Dcpartment (11Bolhan U)niversitv of
I)haka. Dr. Banik is now Assistant Prolessor ol Iotlaiv. Brahmatnalria Governmcnt C'ollege, 
Comilla.
 

Research Activities in Tea 

S. H. CHIAU1 )IlURY 
Bangladesh Tea Research Institte 

Little attention was given to tea research for more than 100 years after the 
crop was introduced into what is now Bangladesh. The Bangladesh Tea 
Research Institute was established in 1957. It conducts major investigations in 
the chemistry of soils and fertilizers and their relationship to the growth of tea 
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plants, crop management including improvement of cultural practices, plant
improvement, pest management, plant introdution, and crop diversification,
tea processing, and technology transfer. The research is chiefly applied to 
conform to the needs of the industry.


The paper reviews the principal areas of research: selection 
 of high
yielding, high quality clones through breeding; vegetative propagation;
formulation of policy teafertilizer for and ancillary crops; soil-fertilizer
relationships; soil rehabilitation; evolving suitable agro-techniques such as 
spacing. pruning. and vegetative propagation; screening and standardizationof pesticides for control of insects, diseases and weeds; and manufacturing
problems and improvement of factory machinery.

The yield of tea in Bangladesh is the lowest of the world's major producing
countries- around 823 lb/A. The BTRI has developed modern production
techniques that have raised the yield of'seedling tea to 2,300 lb/A of made teain the ninth year. The yield potential of outstanding released clones is 4,600
lb/A from BTI ; and 3.870 lb/A from BT2 and 3,375 1b/A from BT3 in the 
sixth year.
 

The industry requires urgent attention to all fields of tea culture 
 andproduction. The solution seems to require research that will lead to a
consolidation of the areastea by reducing the tea vacancies in plantings,
increasing the yield and quality through introduction of high yielding clones
and seedstock, an improved lanagement and monitoring system, rehabilita
tion of old tea soils, and training the planters so that the transfer of 
technology is effective. 

Dr. Chulidhury is Director, IITRI. 

Progress of Tea Improvement in Bangladesh 

A. RASHID 
Jan-ad'.sh Tea Research Institute
 

Tea is an outbreeding perennial crop, thus is extremely heterozygous.

Improvement through breeding, mutation, and polyploidization is slow and

laborious. Nevertheless, there is a wide 
 range of variability in the seedling
population which can be profitably exploited by selection and vegetative 
propagation. 

Through selection, the four outstanding clones BTI, BT2, BT3 and BT4
have been developed by the Bangladesh Tea Research Institute and released 
to the tea industry. BT2 possesses a touch of flavour which is unique for a low 
elevation tea such as is grown in Bangladesh.

In lie field of seed improvement, the combination of BTI and TVI has
been extremely useful in producing a more uniform seed population with the 
potential for both high yield and quality.

These improved plant materials play an important role in the improvement
of yield and quality of Bangladesh tea. 

http:Jan-ad'.sh
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Decade of Tea Pest Management Research 

D. L. SANA 
Bangladesh Tea Research Institute 

Present day agriculture is the result of continuous and progressive research 
on crop husbandry. Man has been able to bring forth an idea of synergism of 
production technology and protection technology. In this context, tile 
concept of pest managementof any crce-- cereal, fibre or a beverage crop 
like tea- is considered to be a technological bond between these ideas. The 
decade-long research on tea pest management has been aimed at synchroniz
ing these technologies so that the tea industry of Bangladesh will be a viable 
productive sector in the future. 

The paper describes major research activities conducted on tea pest 
management during the past decade. They embrace the bio-ecological 
relationship of pests, the assessment of crop losses, the evaluation of 
pesticidal efficacy, the economic valuation of various control methods, the 
evaluation of pest-succession, and the evolving of a pest monitoring system in 
tea. 

Mr. Sana is Principal Scientific Officer, 13R11TI. 

A Review on Soybean Entomology 
in Bangladesh 

M. A. MANNAN AND M. KHALEOUZZAMAN 

Rajshahi University 

Attempts have been made to introduce and popularize soybean production 
into the cropping system of Bangladesh. However, the crop suffers from the 
attacks of different pests from the seedling stage to harvesting stage, and also 
while in storage. This paper includes a checklist of the soybean pests recorded 
so far in Bangladesh. It rcviews the research conducted on the different 
aspects of soybean pests and the behaviour of the crop to attacks by pests. 

This is a report of research conducted by the Department of Zoology, Rajshahi University. 

Production Potential of Sunflower in
 
Bangladesh: Its Constraints and Solutions
 

M. A. KHALEQUE AND MD. AHSANULLAIi 
Bangladesh Agricultural Research Institute 

Sunflower is an important oilcrop in the world, standing third in production 
after soybean and cottonseed. It is largely grown in the USSR, Poland, 
Czechoslovakia, and Yugoslavia. Recently it has been increasing in the USA, 
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too. It has been grown for ornamental purposes in Bangladesh. Only recently
attention has been given to its potential as a source of oil. It contains high 
quality oil which amounts to about 42% of the seed. Since Bangladesh is verydeficient in edible oils, sunflower cultivation is a good prospect for 
minirnizing this shortage. The dependence on one seasonal crop like mustard 
is not justified to ensure production for the whole year.

The sunflower grows well throughout the year in 3angladesh and yields
1500-1600 kg/ha. Many varieties and strains from the USSR, Poland, USA,
Sweden, India and Bangladesh have been tested since 1976. The variety
DS-I, popularly known as Kirani, has been selected and was released by the
National Seed Board in 1982. It is being multiplied by lie Bangladesh
Agricultiral [)c,,elopment Corporation and there are denionstrations at the 
BARI/RARS and some farmers' fields. According to the observations and 
studies, it is a productive and economic crop.

However, several production problens have been detected. These include 
(1) loss of viability of seed, (2) damlagC by birds, (3) difficulty ill extraction of
oil, an1d (4) sterile seeds. Suitable technology has been dcveloped to solve 
each of these problems except that of bird danage. It is now possible to store 
seeds for long periods in polvythene bags while maintaining a desirable 
germination level. Rural expellers easily extract 33% oil from the seed. Even
the bullock-driven ghalyn can extract 28% The birdoil. damage and the 
sterility problems can be reduced by care and managelCnt, plus provision to
increase pollination by bees. Sunflower cultivation, therefore, can help
reduce the deficiency of cooking oil in Bangladesh. 

Mr. Khaleqltie is Project Director (Oilsceds) andtMr. Ahsanuillah is Senior Scientific Officer 
(Biochemistrv). Oilseed Project. BARI. Jtvdepur. 

Prospective Selection of Groundnut Varieties 

Mu. FARIDUDDIN MIA, M. A. KIIAI.I-OUE ANt) MD.SULAIMAN KHAN 
Bangladesh Agricultural Rcsca /.I.lstitute 

The groundnut (peanut) is an important oil crop in the world as well as in
 
Bangladesh. The BARI Project
Oilseed has collected 255 varieties/strains
from India, USA, Nigeria, Senegal, China, and the Philippines, as well as 
from within the country. These have been grown at I3ARI, Joydebpur in the 
1980-82 rabi and kharif seasons. Seventeen strains were selected on the basis 
of their maturity, oil content, shelling percentage, and yield. These selections 
were grown in yield trials in the 1982-83 rabi season along with two local 
checks, DA-I (Spanish group) and DG-2 (Virginia group).

The 17 selected strains showed statistically significant differences. The 
highest yield of 2748 kg/ha was obtained from the ICG-3100 strain. This 
compares to the check varieties of DA-I with 1504 kg/ha and DG-2 with 2344 
kg/ha. The second highest yield was 2205 kg/ha obtained from No. 5816. The 
strain ICG-337) had the highest shelling percentage of 78.26% compared to 
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76.59% for the DA- I and 61.66% for DG-2. The variety/strain No.5816 had 
a 50. 1% maximum oil content and was siIgni ficantlV diffe rent from all other 
\,arietes/strains. The varieties/strains ICG-3370, Gurgapur, OG-1-64. No. 
5816 and DG-2 were statistically identical and were significantly different 
from other varieties/strains in respect of maturity period. 

The selected va[ieties/st rins IC(i-3 I(1(1and No. 5816 are superior to all the 
varieties/strains, including the checks, in yield and oil content. respectively. 
The two varieties/strains have good prospects for the future as new varieties 
of groundnut for Bangladesh. 

Mr. Mia isSenior Scientific )fficer, Mr. Khaleque isProject Director nILMr. Khan is Principal 
Scientific (fficer. Oilseeds Projcti. ARI. 

Detection of Seed-borne Alternaria Bitassicae 
from Oilseed Rape and Transmission of Futngus 

NIl). AMIN UI)I)IN MRID1)1IA 

Unit'Lrsit
L of1Clhittaong 

Seed-borne Alternaria brassicae from winter oilsced rape (Brassica napus 
L. spp. oleilera) can be detectd satisfactorily by incubating seeds on wet 
'-lotting paper for 48 hou rs at 15'-'. Light had little effect on sporulation of 
the fungus on seeds at tile opti lmum temperature of 15"C but it causes 
inhibition at higher temperatures. The 'ungus occurs more abunlantlV in 
small, immature or shrivelled seed than in mature and apparently healthy 
seeds. 

The transfer of A. h'assiae from the infected seed to tile d-eloping 
seedlinIg can readily be observed in the blotter test or by covering tile seed 
with vermiculite, but cannot be seen in soil. The role of seed-borne A. 
brassiae inoculhm in developing disease is discussed in the paper. 

)r. Mridha is Assistant rofcssor, )epartment of Btotany. Universitv of ('hittaon. 

Prospects and Possibilities of' Interspecific
 
Hybridization in the GenuIs Brassica
 

MNI.WAI I)IUZZANIAN 
IAm.ll ,.\U~t'1icll~ IL--t'aCh hltiltt
 

The genus Brassica includcs m'ni species and sub-species: most oilseeds 
belong, such as mustard, cabbage, radish and cauliflower. Not all exhibit 
every character. but when carefully observed many of the desired traits may 
be found in some of the species. The intergenomic relations between some of 
the Brassica species present further scopc and might succeed for reciprocal 
improvement through interspecific crossing. 
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The cross compatibility between different Brassica species and their 
reciprocals differed significantly. B. napus x B. camlpestris and B. junc a x 
B. napusproduced hybrid seeds easily. B. napus x B. carinata/B1. alboglabra.
B. carinata x B. campestris/B. albo labra, and B. canipestris x B. napuls
produced hybrid seeds more or less without difficulty. B. carinata x B. 
nlapus. B. napus x B. juncea, B. albglgbra x B. nalus. and B. canlpestris 
x B. alboghlbra and its reciprocals wcre almost incompatifle. However, a 
few hybrid seeds were produced even in incompatible crosses when
environmental conditions were favourablc, i.e., in temperatures about or
below 20'C. The problem wLs much more intricate in the case of F, seed 
production. The exceptions were the crosses B. napus x 13. ca npestris and its
reciprocals, and B. nalps x B. alboghlbra. lowever, this problem appeared
not to be a limiting factor as the advanced gener'itions produced genotypes of 
clear breeding Value. 

Mr. Wahiduzzamani is Scnior Scicntific )fficer (Oilscds). BARI. 

Improved Jute Seed Production Programme 
in Bangladesh 

RAMENI)RA (IIOUI)IIURY ANI) M. KASEM Ail
 
Ban,hdesh .hitc RL Search InshtittIt 

This paper describes the development, procedures, and benefits of the jute
seed production programme of the Bangladesh Jute Research Institute. The 
programme started the 1960s hasin late and gained popularity because
 
improved seed is the cheapest input for increasing jute production. By

adopting a package of improved practices, firmers can double their

production of jute, currently averaging 1.4 t/ha. Improved seed is the basis for
 
this technology package, contributing about 20% to the yield increase.
 

As jute is a partially cross pollinated crop. the seed degenerates over
 
seasons of plmntings. Producing certified seed of the recomnrended varieties is

difficult as seed is neither the main product of the crop nor harvested at the 
same time as the main product. BJRI has correlated seed science disciplines
along with managerial skills to develop a successful seed production 
programme to cater to the needs of the jute farmers of Bangladesh.

The development of the seed programme is described from its beginning in
1955. The entire responsibility was transferred to 13JRI in 1972. The Jute 
Seed Division has the goal of supplying one-third of the country's jute seed 
requirement through the block farmers in Intensivethe Jute Cultivation 
Scheme (IJCS). 

The improved seeds of the recommended varieties of calpsularis and
olitorius are produced in three phases: (1)breeders seed is maintained at the 
BJRI experiment stations and supplied every year, (2) foundation seeds are 
produced at BJRI foundation seed farms, and (3) foundation seeds supplied
to selected registered growers are multiplied in the fields for certified seed
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production under guidance and supervision of BJRI personnel. The certified 
seed produced by the growers must pass the quality standards of the National 
Seed Board before it can be sold to farmers. 

BJRI is expected to supply 2150 tons of certified seed of high yielding jute 
varietih, for planting of 0.26 million ha of' white and tossa jute in 1984. This 
will meet the goal of one-third of the nation's jute seed requirement. 
However, there are some persons urginig di&at BJRI be geared up to produce 
at least one-half of the country's jute seed needs. It is claimed that tie 
increased seed production would significi.ntly increase the country's produc
tion of jute, thus be a nominal insurance premium to safeguard the national 
economy of Bangladesh. 

Mr. ChoUdhury is Principal Scientific Officer MLtl Dr. Ali is IExccutive I)irrctor, BJRI. 

Genetic Improvement of' Jute Through
 
Nuclear Techniques
 

M. A. 0. SHAIKII AND M. M. MIA 
Institute of' Nuclcr,r %g\.ricuIlttre 

Jute is well known for its various uses. It is the most important foreign 
exchange earner foi the country among the export goods. A continuous 
endeavour is needed to improve the varieties of jute for higher yield and 
better quality fibre. 

Varietal improvement has been impaired by the !ilmited variability in the 
population and also the probable complex genetic composition of the 
available stocks. In spite of' many attempts. it hardly has been possible to 
make a breakthrough in the varietal improvement programme. 

There arc onlv a few cultivars used for commercial jute cultivation. 
Although both the species have an equal number of chromosomes and 
morphologically they are not very distinct from each other, yet they are 
sexually so much isolated that it has not been possible to have a hybrid 
incorporating desirable characters of both the species. 

Various attempts have been made to evolve new genetic strains using the 
induced mutation technique. In almost all cases the seeds were treated with 
gamma rays. Selections of the desired types with definite genetic markers 
were made either in the M, or in Ni generations. For hybridization, pollen 
grains were treated with different doses of gamma rays. 

Following the described methods, a total of 50 genetic stocks were isolated 
and evaluated. Some were higher yielding than the mother varieties while 
some had other desirable agronomic characters. One high yielding mutant, 
Atompat-38, was released provisionally in 1981. A few others are in advanced 
stages of testing under field conditions. 

A large number are of indirect type and through extensive hybridization 
the positive mutated characters can be incorporated into the cultivated types. 
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On the basis of this experimentation it can be said with considerable 
emphasis that induced mutation techniques using both physical and chemical 
agents have a definite role to play for the varietal improvcnint programme in 
jute. It is expected that mutation breeding will have to be further explored to 
evolve varieties with desirable agronomical characters such as high yield, 
disease resistance and better fibre quality. 

This is a report of research conducted by the Plant Genetics Division. INA. 

Genetic Resources of Jlute and Mesta 

M. A. SOBIIAN AND M. HUSAIN 

Bangladesh Jute Research Institute 

Jute (Corchorussp.) and mCsta (Illihiscus sp.) account for about 3.3 million 
tons of long vegetable fibre that is produced in several developing countries 
and enters world trade. Jute and mesta plants are known primarily for their 
bast fibre. However, they are versatile in their utility, and contribute to some 
of mankind's needs for fuel, housing, paper pulp. vegetables, and medicines. 
A world survey of genetic resources of jute and niesta is vet to be made. The 
Gene Bank for Bast Fibre Crops in the Bangladesh Jute Research Institute 
was commissioned in 1982. There are 109) entries of C. calsuiaris,and 524 of 
C. olitorius, 143 of H. cannabinus, 60 of' 14. sabdaridl'i. and 13 of wild and 
related species, covering a wide array of land races, obsolete cultivars,
improved cultivars, exotic cultivars, genetic stock, cytogenetic stock, and 
induced mutants. Seeds of each entry are kept in sealed, laminated aluminum 
pouchcs in two cold rooms, one for medium term storage maintained at 4C 
and the other at --20'('for long term preser'ation. A prelimiary evaluation 
of the germplasm indicates the deversit' of some traits as well as deficieticies 
of others. This limits genetic improvement and threatens the future existence 
of these plants. A global collection of germplasm- made possible through
international collaboration- is needed to corerve the natural variability 
and help genetic inmprovement. 

Mr. Sohhan is Senior Scietiic Officer, and Dr. I lusain is Director, Jute Research (Agricuture), 
WiRI. 

Use of Early Flowering Mutants in Evaluating the 
Genetics of Flowering Behaviour in Jute (C. capsularis L.) 

C. S. SAIIA. S. BEU(;M AND M. A. 0. SIIAIKII 

Institute of"Nuclear Agriculture 

A radiation-induced, early flowering mutant, C-5 of C. capsularis, was 
crossed with the mother variety, D-154, for evaluating the genetic mechanism 
involved in controlling flowering behaviour in jute. F, and F,data indicated 
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that this trait is governed by one mutantpair of genes. The character for 
earliness was inherited recessively, i.e., lateness is dominant over earliness. 
The alleles responsible for flowering in the mutant, C-5, is insensitive to 
environmental conditions, whereas mother variety sensitive.the is highly
Induction of mutations for carliness of various calegories-like early by
85-90 days, 30-35 days, and 25-30 days-indicates that there arc many
alleles involved in controlling the flowering behaviour and that the basic
vegetative phase of jute is less than one month. Induction of different t pes of
earliness and repetition of the same mutational types of earliness which 
simultaneously affected other characters - like plant height and base 
diameter- may be due to the pleiotropic nature of the genes. 

This is a report of rcseirch condUctid Ibv the Plant Genetics Division, INA. 

An Integrated Approach for
 
Jute Insect Pest Control
 

A. K. M. F. KABIR 
BJan!jdcsh ,lute RWsearch Institute 

Integrated pest management (IPM) is an applied system which combines 
and integrates biological and chemical measures with resistant varieties into a 
single unified pest control programme. 

Some alternative approaches of jute pest control have been identified in the 
insect pest manage ient research programme at BJRI. This information will
contribute to better understanding and management of the key pests.

In a sophisticated IPM programme, biological control agents and resistant
varieties are given appropriate consideration. Attempts should be miade for 
the introduction of exJtic parasites and predators to strengthen the biological
control measures. "l': evaluation of germplasm for resistance to certain pest
species also has heen given priority. Close collaboration between 
entomologists and plant breeders is essential in the germplasni collection and 
evaluation work. The paper outlines the views on some of the most important 
aspects of integrated pest control. 

Dr. Kabir is Chief Scientific Officer, Division of Entunology, iJRI. 

Genetic Improvement of Jute Through
 
Interspecific Hybridization
 

SADEKA ARANGZEB AND ASN KIIATUN 
B lLda'.sh Jtet R'SV CithII)tttI( 

Corchorus trilocuhlaris and C. calpsularis were crossed to produce a hybrid
incorporating the desirable characters from wild sources of jute with those of
commercial value. The F, plant was intermediate in most of the characters of 

http:lLda'.sh
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the male and female parents. F, and F, plants showed interesting segrega

tions including the parental and hybrid types. Plant heights of 305 to 335 cm 
were observed in F,, F, and backcrossing progenies. Under normal 
circumstances, the F, and F,, populations were free from the leaf-mosaic 
disease of jute. Similarly, most of the lines Of I populations were not 
attacked with stem-rot disease. A preliminary test of eight lines of F 
populations identified five as being free of leaf-mosaic disease of jute. Ten F 
lines were foLnd to be resistant to stem-rot disease. F, F, and backcross 
segregations indicated the possibilities of introgression of the desirable 
characters of C. trilocularis into the standard cultivated varieties without 
affecting their economic atuo. 

Mrs. Arangzeb is Principal Scientific Officer and Miss Khatun is Scientific Officer, BJRI. 

Potential Use of Tobacco Extracts for 
Controlling Insect Pests 

K. 1-1.KABIR ANt) A. AIMED 
Jaiiladeslh Agricultural Research Institute 

A material prepared with tobacco extract, oil, egg, and detergent is lethal 
to some insect pests. Doses of one part of the material mixed with 10, 20, 40,
75, and 150 parts of water were tested against cowpea aphids, bean aphids,
groundnut leaf beetle, epilachna beetle, epilachna grub, and rice bug. All of 
the doscs of the material wert effective in controlling the cowpca and bean 
aphids. The other insects were largely resistant to the material. 

Mr. Kabir is Scientific Officer (Eriiomrloy), and Mr. Ahmed is Principal Scientific Officer, 
Regional Agricultural Research Station/Jainalpur, BARI. 
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Fruit and Vegetable Research 
in Bangladesh 

AKBAR HUSAIN 
Professor
 

Department of Horticulture
 
Banighidesh Agricultura University
 

H-orticulture deals with crops that are intensively cultivated and of high
enough value to warrant a large input of capital, labour, and technology per
unit of land. 

Bangladesh is a country where the daily per capita supply of calories,
protein, and other important nutrients is extremely low. More than 75% of
the people live below the poverty line. Most of them cannot afford meat, 
eggs, fish, and milk. In a country like this, fruits and vegetables can play a 
significant role in meeting the nutritional requirements of the people.

The supply of fruits and vegetables in Banglad-i is not sufficient to meet 
the demand. Fruit and vegetable farming have not been established as large
scale commercial enterprises in the country. These are grown as subsidiaries 
to the major field crops, usually in and around the homesteads of the 68,000
villages. Only recently has a trend developed among some farmers near to 
towns and cities to engage exclusively in the commercial cultivation of fruits 
and vegetables.

The climate of Bangladesh is favourable for the production of such fruits as
banana, pineapple, and papaya, and a number of summer and winter 
vegetables. The extensive cultivation of these crops could generate rural 
employment, stimulate urban employment, expand exports. improve the 
nutrition of the people, and increase the income of the farmers. 

Fruit and vegetable research became established in the mid-1960s in the
Bangladesh Agricultural Research Institute. There was modest early progress
given by the Bangladesh Agricultural University, Bangladesh Agricultural
Development Corporation, and the Bangladesh Academy for Rural Develop
ment. 

The fruit and vegetable research activities have become better organized
with the expansion of BARI and the establishment of the Bangladesh
Agricultural Research Council. BARI now includes the Potato Research 
Centre and the Citrus and Vegetable Seed Research Centre. Research on
other fruits and vegetables is being conducted by the Fruit and Vegetable
Section, Division of Horticulture. Some investigations also are underway at 
research sub-stations located throughout the country.

Bangladesh produces itlarge number of fruit and vegetable crops, but these
will not be individually considered in this paper. A few points oil the 
important fruits and vegetables will be highlighted to provide some ideas of 
the development of this research in the country. 

IL a' 
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FRUITS 

Banana
 
Bananas contribute 42% of the country's total fruit production, estimated 

to be 1,424,000 tons. Naturally, the crop has attracted great attention from 
researchers. K. Ahmad made a detailed study of the morphological 
characters of edible banana cultivars of Bangladesh. He concluded that 
Amritasagar and Champa have higher yield potentials than do Sabri, 
Agniswar, and Dudshar. Studies were conducted for three years in the same 
land on perennial cropping of Amritasagar and an introduced variety, Basrai. 
Amritasagar yielded 15.99, 15.79, and 14.60 t/A in three successive years. 
whereas Basrai yielded 23.49, 21.44 and 21.61 t/A in the corresponding years. 
Varietial trials, cultural practices, and fertilizer requirements- especially for 
potash for Dhaka soil- also were investigated. 

The BAU Department of Horticulture studied two wild species of banana, 
Musa balbisiana and M. acurninata. It was learned that Amritasagar is a 
triploid comprising AAA type of genomes contributed by M. acuminata. 
The vegetable banana Anaji is also a triploid (ABB), with genome BB 
contributed by M.balbisianaand the genome A contributed by M. acuwinata. 
The study also indicated that Amritasagar, Anaji, and Sabri each have 33 
chromosomes in somatic cells, whereas the seeded variety Atia has only 22 
chromosomes. A study was undertaken in 1977 of the yield potential of the 
more commercial banana varieties, Robusta (Cavendish group), Lacatan, 
Basrai, Jahaji, Dwarf Cavendish, Amritasagar, and Sabri. It was concluded 
that Robusta is worth recommending to commercial growers due to its high 
yield and earliness. Its only disadvantage is that the fruit remains green when 
ripe and the pulp is a little softer. 

A. Haque of BAU studied two p!anting times for commercial banana 
growing. ie reported that in the Mymensingh area, September-October 
planting is better than February-March, and that clump planting has no 
advantage over single sucker planting. 

The banana has potential for export. Investigation may be taken up to 
improve the Amritasagar variety for yield, arrangement of the fingers, and 
other characteristics by clonal selection from a big population of commercial 
crops. There also should be research conducted on post-harvest technology. 

Mango 
Mango contributes about 22% to the total production of fruit in 

Bangladesh. Production of good quality mangoes on a commercial basis is 
concentrated in the Chapai Nowabgonj area of Rajshahi. Quality mangoes 
are also grown in the districts of Dinajpur, Jessore, Kushtia, and Pabna, and 
in some areas of ihulna. These are the potential areas for the extension of 
quality mango growing in the country. 

Though the total mango-growing area has been estimated to be about 10 
million acres, only about 25,000 acres are planted to good quality grafted 
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varieties. The most common varieties are Fazli, Langra, Gopalbhog,
M6h'bnbhog, Khirshapati, Khufli-khirsha, B6nibay and Asvini. Through
research, the technologies of vegetative propagation of mango have been 
develcped by many organizations like BARI, BAU, BADC, and the 
Bangladesh Horticultural Development Board. 

The writer could not identify any research paper showing the comparative 
yield potential, regularity in bearing, time of blossoming, or ripening of the 
mango garden in the Chapai Nowabgobj area. As the trees are tall, control 
measures cannot be taken effectively. To overcome this, mango grafts in the 
nurseries and gardens are trained and pruned so the trees remain low headed, 
and they are planted with closer spacings. To develop suitable varieties for 
the southern region, attempts may be taken to select mother plants from the 
same areas having regular and heavy-bearing abilities with good quality fruit. 
The Government is actively considering the establishment of a mango
research station in the Chapai Nowabgonj area to develop various aspects of 
mango. We should have it as early as possible. 

Jackfruit 
Jackfruit makes up about 14.6% of the fruit production in Bangladesh. Its 

bearing habit is regular, and pest and disease hazards are less. 
Researchers should pay attention to the development of good quality, high

yielding varieties. Investigation should seek early, medium, and late types.
Such studies may not require the establishment of jackfruit orchards at the 
research stations as good public gardens may be used. A research programme 
can be developed by the relevant organizations. 

Pineapple, papaya, jujube, guava and melon 
Pineapple contributes 7.6% to the total fruit production of the country.

There is an increasing trend in its cultivation. Sonic of the locations for 
growing pineapple on a commercial basis are the Madhupur area of the 
Tangail District, Sylhet, and the Chittagong Hill Tracts. Its importance has 
greatly increased with the establishnlent of a processing centre at Chittagong. 
Farmers have accepted the Giant Kew variety for their home and conlmercial 
gardens. 

Investigations on pineapple production by BARI and other institutions 
include propagation techniques, fertilizer and irrigation requirements,
planting times, and mulching practices. Future research programmes may be 
prepared after surveying the commercial growing areas. There is a possibility 
of using clonal selection to increase the production of the Giant Kew variety. 

Papaya, jujube, guava, and melon together contribute 25.8% of the total 
fruit production of the country. Each of these has a special reason to receive 
attention from researchers as well as extension workers. Sonic are important 
home-yard fruits. The introduction of hybrid seeds in this decade has made 
watermelon a profitable industry with export potential. A substantial quantity 
of watermelon already is exported from Malaysia to Japan. 
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Cirtus fruits 
The Citrus and Vegetable Seed Research Centre began operation at BARI 

in September 1977. Both Japanese and Bangladeshi scientists are involved 
with this research progranml. The performances of a number of exotic 
varieties of mandarin orange, lime, lemon, pomelo, and sweet orange are 
under observation. Six different kinds of citrus rootstocks are being studied. 
Side by side, various local varieties of citrus fruits arC also being collected,
planted and studied. A citrus fruit improvement project has also been 
initiated by A.l1. Nld. Farttque at BAU. 

In Bangladesh there are too many fruits for the researchers and extension 
workers to look after. Through [he citrus research project at BARI, possibly
20 years' progress has been made. The Centre must remain active after the 
termination of the present contract period. 

V(EAIILES 

In general. vegCtable production is much below the quantity required for 
the nation. About 68% of the production in 1977-78 was by the solanaceous 
vegetables, with potatoes contributing 53.4%, brinjal I0.7%, and tomatoes 
3.8%. Roughly 81% of all vegetables grown in Bangladesh are produced in 
the winter season. Consequently, there is a shortage of fresh vegetablvs in the 
summer season, especially from Julv to November. Floods and rains often 
heavily damage the late summer and early winter vegetables. 

Potato 
The Potato Research Centre at 13A RI was established in 1977. Its scientists 

are v\orking at JoVcbpur and in various research sub-stations. The Centre is 
functioning qtuite satisfactorily. 1-lig h yielding hybrid seed potatoes are 
imported cvciy year from I lolland and multiplied through the registered 
growers under strict supervision of the field staff of BADC.The multiplied
seed is distributed to the growers the following year for large scale 
production. This policy should continue. The PRC research programme
should be developed in close cooperation with BAI)C so the growers" 
problems may be tackled efficiently. 

Brinjal 
Superior quality brinjals are marketed in the winter season. Research 

studies so far have dealt primarily with the yield potential (f different 
cultivars and of cultural management. Brinjal growers keep their own seeds. 

There is no need for adaptation triaL, of exotic hybrid brinjal varieties. 
Improvement can be made with our own varieties. Polilnation difficultics for 
summer and monsoon crops should be studied. 

Tomato 
The establishment of the Bangladesh Vegetable Research and Develop

ment Centre has intensified the research effort on tomato, cabbage, sweet 
potato, radish, and winged bcan. The scheme was implemented with the 
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participation of BARI, BAU, BARD, and the University of Dhaka. The 
project was funded by BARC. High yielding tomato varieties identified have
been Sanmarzano, Homestead, Marglobe, Floradel, Tropic Grow, Pink No. 
12, and Pink No. 29.
 

Adaptability and yield potential tests for exotic tomato varieties were 
also
conducted at BARI and BAU. However, it is suggested that without specific
objectives, tomato varieties should not be indiscriminately imported only for 
yield tests. Production of open pollinated varieties should be encouraged so
researchers and farmers can keep their seed for several generations.

Virus diseases, bacterial wilt, early blight, late blight, fusarium wilt, and 
root knot nematodes are the main handicaps in increasing tomato production.
The Asian Vegetable Research and Development Center has the largest
tomato breeding programme for the tropics. AVRDC resistant tomato lines 
can be obtained for research purposes through the USDA Regional Plant 
Introduction Center, Ames, Iowa, USA. 

A processing centre for tomatoes and pineapple has been established near 
Chittagong. The tomato varieties suitable for processing are of determinate 
type. The fruits ripen almost simultaneously. There should be studies of the 
yield potential and other factors of the varieties developed by various tomato 
proce;sing organizations of the world. Some of those processing varieties 
having wide adaptability are Campbell 34, Heinz 1350, Peto 80, and 
VF-65-433. Seeds of these varieties may be procured from Peto Seed 
Company, Box 4206, Saticoy, California 93303, USA. The AVRDC also is 
working with processing-type tomatoes. 

Cruciferous vegetables
 
Cruciferous vegetables 
are grown mainly in the winter season. Cabbage,

cauliflower, and radish are the most important in this group which contributes 
about 11% of the total vegetable production of the country. Research on 
these crops has been undertaken by BARI, BAU, and BVRDC. The CVSRC 
has also made substantial contributions on these vegetables. The following
recommendations are made concerning the research and production of these 
vegetables: 

1. Importation should be stopped of the exotic varieties of cabbage other 
than Hercules, Titan, Atlas, Leo-80 of the T. Sakata and Company of Japan,
and the K-Y Cross and K-K Cross of the Takii & Company of Japan. The
 
adaptability of varieties been in
these has tested Bangladesh for a
 
considerable time.
 

2. The CVSRC has made progress in the production of cabbage seeds 
from two lines, F-67-2-1 and K-24-1-31-1, both of which are from Taiwan. 
They were developed from the Yoshin group of cabbages.

3. There are open pollinated, acclimatised tropical-type cauliflowers in 
Bangladesh, including Patnal Early, Kartika, Poushali, Agrahyani, and 
Maghi. Experienced cauliflower growers in the areas of Tangail, Dhaka,
Rajshahi, and Dinajpur keep their own seeds. Researchers should develop
improved methods for large-scale production of seed of these variety. The 
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Takii company of Japan developed the open pollinated tropicalised 
cauliflower variety, Tropical cauliflower, which producess in 45 to 55 days. 
Efforts should be made of produce seeds of these types. 

4. l-igh yielding. bieNi, .1 types of exotic radish varieties do not usually 
produce seeds under Blangladeshi conditions. CVSRC had some success in 
studying tile effect of vernalization of germinating radish seeds on tile 
production of seed. The study should be continued. 

Cucurbitaceous vegetables 
This is tile largest groul of sunmlCr vegetables: most of these have been
 

grown in Bangladesh since ancient times. Researchers' attention has not been
 
drawn to these v'egetables as it should be. Farmers keep tile seeds of these
 
vegetables. Research work should be undertaken to LevClop high yielding
 
varieties suitable for growing at different times of the year.
 

Leguminous vegetables 
Though legitinous vegetables can decrease the protein deficiency of our 

people to some extent, we have done little to develop this group. The climate 
of Bangladesh favours tile production of peas, beans, asparagus beans 
(barbati), cowpeas. and hyacinth beans (country bean). Generally, beans are 
produced during tile winter season. Varieties of asparagus beans may be 
developed to grow in the summer season of Bangladesh. 

Lady's finger 
Lady's finger is another vegetable grown in the summer. It is very 

nutritious and is ingreat demand in city markets. Yellow mosaic disease, its 
main enemy, is prevalent in luly and August. Researchers should develop 
resistant varieties and production technology to get rid of this disease 
problem. 

Root crops 
Sweet potato and aroids are playing an important role in meeting tile 

vegetable needs of the country. The exotic types of.sweet potato with yellow 
flesh are rich in carotene. 

A project for "Development of Root Crops of Bangladesh with Particular 
Emphasis on Sweet Potato and Aroids" was undertaken by BARI and BAU 
between 1981 and Ju11e 19,3. It was funded by BARC. A few cultivars of 
sweet potato have beei id(t -i fied which are rich incarotene content as well as 
high yielding. The selected varieties widl now be tried in the farmers' fields 
through tie extension machinery of the country. Through this project, both 
wet and dry cultivation aroids were collected from different places of 
Bangladesh and are u,ider study. The project will continue from 1984 through 
1988 with some new activites. Studies on the processing of sweet potato and 
aroids will be done by the food technology department of BAU. 
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Leafy vegetables
This report would be incomplete without mention of greens. Nutritionists

advise than an adult should take 280 g of vegetables every dJay of which 110 g
should be in the form of green leafy vegetables. Spinach, New Zealand
spinach (Tetragonia expansa), mustard, and radish for greens are the most
popular greens produced in winter season. Amaranths and Indian spinach are
also important greens in the country. There is ample scope for researchers to 
develop good varieties of these vegetables. 

ESTABLISHMENT OF 
FRUIT AND VEGETABLE RESEARCH INSTITUTES 

AND DEVELOPMENT OF MANPOWER 

This paper has discussed established research areas and their future with 
respect to some important fruits and vegetables. The research needs in some 
specific areas have been pointed out. 

Fruits and vegetables are very sensitive crops. Successfully raising them
requires highly specialized techniques. The number of vegetable and fruit 
crops commonly grown in Bangladesh is quite high, including about four
dozen vegetable crops and more than one dozen fruit crops. The crops belong
to a large number of families, and their growth habits and cultural 
management differ widely. Consequently, the problems associated with the
production of these crops are complex and diversified. To make significant
improvement in their production, the problems must be solved through
proper planning and execution of research programmes. This necessitates (1)
the establishment of fruit and vegetable research institutes, and (2) the
development of appropriate manpower. To boost research activities, the
 
following specific suggestions are made:
 

1. A tree fruit research institute should be established in the northern
 
zone of the country.


2. A mango research institute should be established in the Chapai

Nowabgonj area.
 

3. A quick-growing fruit research institute should be established in the 
southern zone of the country, but not at Dhaka. 

4. A vegetable seed research institute beshould established in the
northern zone of the country, preferably in the northern part of Dinajpur
where the winter season is long and the rainfall is low. 

It is not an easy task to develop the required manpower for these proposed
research institutes. It is not suggested that we are to immediately procure the
hl;,ti,
and construct the buildings and residential houses for these institutes. It 
may be done gradually. In a few cases it has been mentioned that there is 
scope to conduct research in the farmers' fields. Nevertheless, the researchers
should be given proper facilities and incentives. The researchers should not
normally change their places of posting or the nature of their jobs.
Introduction of time-scale in pay will help to solve the problem. The
contributions of a research scientist should get due recognition. 
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ABSTRACTS 

Performance of Vegetatively-Propagated
 
Cabbage Varieties in Summer
 

A. AHMED, M. M. HOSSAIN AND T. G. KELLEY 
Bangladesh Agricultural Research Institute 

The total yield of cabbage was increased by 48% through a second,
vegetatively-propagated planting. The average yield of four varieties grown
from seed was 43 t/ha with an average maturity period of 150 days.
Subsequent cabbage yields grown from those sprouts averaged 20 t/ha and 
matured in 111 days. The highest yield of 26 t/ha and the minimum period to 
maturity of 93 days was recorded from the variety K-K Cioss through the 
vegetative propagation method. The varieties K-K Cross and K-Y Cross are 
recommended for vegetative cultivation of cabbage. 

Mr. Ahmed is Principal Scientific Officer. Mr. lossain is Senior Scientific Officer, and Mr. 
Kelley is Associate Production Agronomist (International Agricultural Development Service),
Regional Agricultural Research Station/Jamalpur, BARI. 

Effect of Planting Dates on the Incidence
 
of Tuber Rot of Potato
 

in Natural Storage Conditions
 

M. S. ALl. A. L. KHAN, A. K. M. A. HABI1B AND M. J. HOSSAIN 
Bangladesh Agricultural Research Institute 

A study was conducted with two potato varieties, Lal Pakri (local) and 
Kufri Sindhuri (exotic), to determine the effect of the crop period on the 
incidence of tuber rot as caused by Fusaritum spp. and bacterial soft rot 
organisms in natural storage conditions during the March to September 1983 
period. They were planted on November 5 "nd 20 and December 5. The crop
period was 110 days. The result was that the incidence of both Fusariumand 
bacterial tuber rot increased in the natural storage conditions in relation to 
the lateness of the crop period. In the early part of the storage period, the 
tuber rot was mainly due to Fusarium spp., whereas at the later stages the 
tubers were most vulnerable to the bacterial rottage. The increased bacterial 
rottage at the later stage may be due to the cumulative effect of the 
physiological aging of the tubers and the relatively high prevailing atmospher
ic humidity. The means of Fusariumrottage of the two varieties were 16.35% 
for the November 5 planting, 31.3% for November 20 planting, and 42.6% 
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for December 5 planting. The corresponding data for bacterial rottage were 
17.05% for November 5 planting, 27.95% for November 20 planting, and 
39.75% for December 5 planting. The local potato variety, Lal Pakri, is 
shown to be comparatively resistant to both types of rottage. 

This is a report of research conducted by the Potato Research Centre, BARt. Joydehpur. 

Potato Seed Production via True Potato Seed:
 
An Alternative to Tuber Seed Production
 

KAMAL UDDIN AIIMAD 
Bangkidesh Agricultural Resenrch Council 

LYLE C. SIKKA 

International Agricultural Development Service/International Potato Centre 

A. E. HUSSAIN 
Bangladesh Agricultural Research Institute 

The use of true potato seed (TPS) seems to be a practical method for 
adopting potato cultivation to the lowland tropics where farmers' holdings are 
small and their resources are scarce. This technology has the potential to 
increase rural employment. Based on preliminary results, hybrid progenies 
gave significantly higher yields than open pollinated ones being comparable 
to yields obtained from crops raised asexually. Genetic engineering can go a 
long way in evolving commercially acceptable potato progenies with high 
yields and which combine resistances to the major diseases and pests of the 
tropics with reasonable uniformity in fAliage and tuber characters. 

The small size of the tubers from TPS is not a limitation in Bangladesh as 
the consumers prefer small potatoes. The traditional cultivars grown in the 
country produce tiny tubers which are not uniform in shape, colour or size. 

Procedures are being investigated for a commercially viable system of using 
seedling tubers as a substitute for basic seed for subsequent clonal 
multiplication. This will help to provide a regulat supply of clean seed at a 
cost the small farmers can afford. 

Mr. Ahmad is Member-Director (Crops and Forests), BARC; Mr. Sikka is Potato Specialist 
(International Agricultural )evelopment Service/International Potato Centre); and Mr. Hussain 
is Senior Scientific Officer. Potato Research Centre, BARt. 



73 

New Approaches to Potato Storage
 
Technology in the Tropical Climates
 

LYLE C. SIKKA 
International Agricultural Development S rvice/lnternationalPotato Centre 

A. E. HUSSAIN AND K. C. RoY 
Bangladesh Agricultural Research Institute 

The potato is a semi-perishable commodity. A significant percentage of the 
production is lost during the post-harvest period due to high temperatures 
which cause several type- of rots when the storage facilities are inadequate 
and inappropriate. Since mechanical cold storage facilities are costly, there is 
need to evaluate low-cost cool storage as an alternative for the protection of 
stored potatoes. Such a device should protect the potatoes from daytime heat 
and provide the cooling effect of the night air. The paper discusses proposed 
methods and construction designs for the storage of consumer potatoes in the 
natural ventilated stores and seed potatoes in the diffused light stores. 
Various technical aspects are suggested to improve the efficiency of these 
low-cost cool stores for short-term storage. The use of sprout suppressants is 
recommended when the storage is to be extended for more than 105 days, 
especially in central and southern Bangladesh. Potatoes can be stored for 150 
to 160 days in northwest Bangladesh without the aid of sprout suppressants 
provided appropriate plant protection measures are adopted against tuber 
moth infestation. 

Mr. Sikka is Potato Specialist (International Agricultural Development Service/International 
Potato Centre); and Mr. Hussain is Senior Scientific Officer and Mr. Roy is Scientific Officer, 
Potato Research Centre, BARI. 

Principles of Scientific Potato Seed
 
Production in the Tropics
 

LYLE C. SIKKA 
International Agricultural Development Service/lnternational Potato Centre 

A. LATIF KItAN AND A. J. MIAH 
Bangladesh Agricultural Research Institute 

This paper discusses the complex problem of degeneration of potato seed 
stocks under tropical conditions caused by pathological, physiological and 
genetic factors. A procedure is outlined for the development and production 
of basic seed in a phased programme during the period of low aphid 
infestation in the tropical plains. Also discussed are aphid management and 
plant protection measures to minimize the incidence of soil and tuber-borne 
diseases to maintain healthy stocks. Agro-techniques are indicated for 
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increasing the efficiency of the seed programmes. The new technology
envisages planting of initially pathogen-free stocks during vector free periods 
from mid-October to mid-January in northwest Bangladesh, timely roguing
before arrival of aphids, killing the haulms before the aphids attain critical 
numbers, and keeping the regrowth of stumps under check. Aphids prefer 
young growth, so the killing of the haulms is defeated. Degeneration studies 
with six commercial varieties showed that initially high grade stocks could be 
reasonably maintained in their health and productivity for several clonal 
generations. The annual rate of virus incidence for severe mosaic and potato 
leaf roll virus is well below 1%. 

Mr. Sikka is Potato Specialist (International Agricultural Developnent Serviceilnternational 
Potato Centre): and Mr. Khan is Principal Scient if Office r antd Mr. Miah is Senior Scientific 
Officer (Debiganj Farm), Potato Research Centre, BARI. 

Present Status of Coconut Research 
and Development 

M. TAIIBULLAII 
Banigladcsh Agriculndira Research Institute 

S. M. RulluL. AmIN AND M. 1-. KIIAN 
Bain j'adesh Agricultural Research Council 

There are about 30.000 ha planted to coconuts in Bangladesh, mostly
mixed plantings in homesteads. Though they are concentrated in the southern 
coastal districts there are scattered plantations in other districts. Certain 
unfavourable climatic conditions are serious limitations, including irregular
distribution of rainfall causing serious drainage and irrigation problems, wide 
seasonal variations of temperatures, and occasional cyclones and floods. 
Other reasons for poor coconut production are the unsuitable planting sites 
and lands, genetic inferiority, the senility of many plants, and a serious 
disease of unknown etiology. 

The BARI Coconut Research Station is conducting research on variety
development through introduction, selection and hybridization, and on 
improved management practices. Seedlings for farmers are raised and 
distributed by the Food Crops Division of the Department of Agricultural 
Extension from its 55 nurseries. 

The production neglected plantings beof coconut can significantly 
increased by imnpoving the land with earthworks and removing excess shade, 
then applying regular fertilization and irrigation during the dry periods.

The very good performance of some new plantations indicates there are 
excellent prospects for extending coconut production to such areas as 
Chittagong, Chittagong i-ill Tracts, Sylhelt, Khulna, Jessore, Kushtia and 
Rangpur, and sonc of the northern districts. Coconut plantings may be 
further expanded in homesteads all over the country. 
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The production of coconut can be improved by using the latest manage
ment practices, and by planting suitable new areas of high quality seedlings of 
genetically superior varieties, including hybrids adapted to Bangladesh 
conditions. The variety development programme of BARI and the isolated 
seed production garden of DAE can play vital roles in increased national 
production. 

Mr. Tabibulla is Principal Scientific Officer, Rahmatpur Coconut Research Station, BARI; and 
Dr. Anin and Pt. Khani are Principal Scientific Officers (Crops and Forests), BARC. 

Prospects and Problems of Mango Production 

KAMAL UDDIN AIIMAD AND MAFIZUi, HAOUF KHAN 

Bangladesh Agricultural Research Council 

AMIN AIIMED MAJUMDER AND ABDUL JALIL BHUIYAN 

Bangladesh Agricultural Research Institute 

Mango yield is low in Bangladesh and continuing to decline despite the 
country's suitable agro-climate for this fruit. The reasons for this low 
productivity are that nany trees have been maintained beyond their useful 
productive lives and farmers have relied on traditional practices. 

A mango research and development programme has been suggested as one 
way to develop new cultural practices. The extension organization should be 
strengthened to motivate farmers to adopt modern cultural practices and to 
provide them with the necessary material inputs and technical know-how. 
More efficient and economic use can be made of the land by gradually 
replacing unproductive orchards with new plantations. Research organiza
tions should collect germplasm, develop new varieties through clonal 
selection, develop appropriate production technology, and study post-harvest 
handling and processing. 

Mr. Ahniad is Member-Director (Crops and Forests) and Dr. Khan is Principal Scientific Officer 
(Crops and Forests), BARC; and Mr. Majunider is Senior Scientific Officer, lorticulture 
Division, and Mr. l3huiyan, Senior Scientific Officer, Mango Research Projtct, lorticulture 
Division, BARI. 

Utilization of Hills for Horticulture 

KAMAL UDDIN AHMAD AND M. N. ALAM 

Bangladesh Agricultural Research Council 

About 12% of the land of Bangladesh is hilly areas, mostly in the 
Chittagong Hill Tracts and the Chittagong and Sylhet districts. With an 
expanding population, inicreasing numbers of farmers have been moving into 
these hill areas. They are using improper farming practices which are causing 
massive erosion of hillsides resulting in land degradati.l in the lower 
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catchment areas. The paper gives a review of the farming practices in the hill 
areas. It also covers the soil erosion process and management short falls. 
Suggestions are made for proper farming practices with emphasis on 
horticultural crops, adequate soil conservation practices, and the develop
ment (ifresearch and extension capabilities for providing effective manage
ment and conservation of the hill areas. 

Mr. Ahnad is Member-Director ((rops and Forests), and l)r. A lam is Principal Scientific 
Officer Phanning and Evalhalion). 13ARC. 

Banana Research and Development 

A. K. M. AMZAD -JOSSAIN AN!) AzIz AIMED 
Bangladesh Agricultural Research Institute 

A. K. M. NuRuL. ISLAM 
t3aneladesh Agricultural IC.sarch C(ouncil 

The banana is the most important fruit crop in Bangladcsh in terms of 
acreage, production and year around availability. The paper reviews banana 
research and development from 1951-52 to 1980-81. There was little increase 
in either banana acreage or production during the period, but the human 
population of tile country doubled. I lowever, there was a change in the 
production pattern. In the past bananas were almost entirely a homestead 
crop; damage due to pests and diseases did not have significant impact on the 
national economy. Now bananas are being commercially grown in many 
areas, with bank loans and research back-up as indispensable for the success 
of these enterprises. 

The average per plant yield is a.roun1d 12-14 k,. which is about one-half that 
of major baiana-priducing countries. The paper suggests improving plant
yield through clonal selection, introduction of exotic varieties and lines, and 
the manipulation of production practices. Serious diseases like Panama and 
Sigatoka and damage by the banana bectle have beei observed in many
plantations. For there to be successful comnierci:il hanana production, all the 
local banana varieties and lines Must be screened to find their susceptibi lily
and tolerances to serious pests and dis;eases, and then to develop a package of 
improved production prtctices for different ag r-ecological regions of 
Bangladesh. 

)r. I lossain is I lead and Mr. Ahmed is Senior Scientific (0)ficcr. II,.ticulturc )jvision . BARI; 
and Mr. Islam is Senior Scientific Officer. lARC. 
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Research and Development of High Yielding
aud Nutritionally Rich Sweet Potatoes 

and Aroids 

M. A. MANNAN AND ASIT KUMAR SARKER 
Bangladesh Agricultural Research Institute 

During the past three years, more than 100 cultivars of sweet potatoes fromBangladesh and abroad have been collected and evaluated in a joint researchproject of the Bangladesh Agricultural Research Institute and the Bangladesh
Agricultural University. Five cultivars have been selected on the basis of theiryields, keeping quality, and nutrient content. These give about four times
higher yields than the local cultivars. They possess moderate to very high
quantities of vitamin A.

About 150 cultivars of different species and genus of aroids have beencollected. The Mukhi Kachu and Pani Kachu (both Colocasia) are underthorough study. It is hoped that high yielding cultivar of these two groups
will soon be available. 

Biochemical studies of these cultivars are being conducted. The finalselections will be made on the basis of growers' yields and the nutrient 
contents. 

Mr. Mannan and Mr. Sarker :nre Principal Scientific Officers (Root Crops), BARI. 

Collection and Evaluation of Spices 
in Bangladesh 

M. MAFIZUL HOOUE AND N. U. AIIMED 
Bangladcsh Agricultund Research histitutc 

Spices and herbs are essential commodities of the culinary art inBangladesh and most other countries of the world. They are valued for theirmedicinal properties and for contributing flavour and aroma to the otherwise 
insipid food. 

Twenty-six spice crops are grown commercially or may be introduced intothis country. Fourteen spices are ii- large scale production: chilli, onion,garlic, turmenric, ginger. bayleaf, coriander, fennel, anise, dill, fenugrcek,
black cumin, spearmint and sweet basil. Three other spice crops- black pepper, cinnamon and lemon grass- recently have been successfullyintroduced. The following spices and herbs are likely to be introduced:
cardamon, clove, cumin, caraway, nutmeg, allspice. cassia, vanilla and 
peppermint.

Systematic research on spices started in Bangladesh in 1980. A countrywide survey gave a general picture of the production, marketing and use of
these crops. Chilli, onion, garlic, turmeric, ginger and coriander wereidentified as the major spice crops and given research emphasis. 
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This is the status of the germplasm collections of tile spice crops: chilli 
(hot)-99, onion (exotic)-31, garlic-24, turmelic-83, ginger-33, and corian
der-8. These are being screened, classified and evaluated at the Spices 
Research Centre of BARI. The information gained through this orgarized 
experimentation will be a good source of technological information for 
increased spices production. 

Mr. floque is Princip't! Scientific Officer, Vegetable Section, and Mr. Ahmed is Senior Scientific 
Officer, Horticulture Division. BARI. 

Potentials and Prospects of Citrus 

A. M. ABDULLAH, ABUL BASIlAR AND ABIw JL HOOUE 
Bangladesh Agriculturail Rcsearch Institut. 

The genus citrus comprises about 160 species which are divided into four 
horticultural groups: mandarin, orange, pomel,, and lime and lemon. The 
climate of Bangladesh is not congenial for mandarin and sweet oranges but it 
is quite suitable for the other two gioups. Pomelo, lime and lemon are grown 
all over the country while mandarin cultivation is restricted to parts of Sylhet 
and tile Chittagong Hill Tracts. These fruits are grown both in homesteads 
and commercial gardens. The op-most research priority is to develop high 
yielding and good quality po;ielo, lime and lemon varieties by evaluating the 
local germplasm and exotic cultivars. There should be an intensive search to 
find mandarin and sweet orange varieties adaptable to Bangladeshi condi
tions. 

Mr. Abdullah anid Mr. Blashar arc Principal Scientific Officers (Citrus) and Mr. Iloque is Senior 
Scintific Officer, Citrus and Vegetable Seed Research Centre, BARI. 

Recent Developments of New Vegetables 

M. A. RAZZAOUE, M. A. RASIHID AND Ni. SALEHi AHMED 
B:n,;;:,'esh Agricultural Research Institute 

The Citrus and Vegetable Seed Rcsearch Centre was initiated by the 
Bangladesh Agricultural Research Institute and the Government of Japan to 
diversify 3angladesh's vegetable product;ji by developing high yielding and 
disotse resistant varieties which produce seeds locally. Another important 
objective is to devise improved seed prodtction technologies. There has been 
intensive study in the 1980ts on radish, cabbage, saishin, kuroba, kangkong, 
and watermelon. 

A new radish variety, Tasaki San Mula-1 I, has been released. It produces 
seeds under field conditions, and has better root quality than that of the Red 
Bombay or other popular Japanese hybrid varieties. 
Some n-w leafy vegetables of Southeast Asian origin have been successful

ly introduced. Three new lines have been developed: China Sak of saishin, 
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Bati Sak of kuroba, and Gima Kalmi of kangkong. All these varieties have 
been approved by the National Seed Board. 

A new cabbage line has been developed from the F 67-1 maternal line of 
the Yoshin group. Unlike other cabbage cultivars, this has the potential to 
produce seed under farmers' conditions. It is awaiting national release. 

Mr. Razzaque is Principal Scientific Officer (Citrus and Vegetables) and Head, Mr. Rashid is 
Senior Scientific Officer, and Mr. Ahmed is Scientific Officer, Citrus and Vegetable Seed 
Research Centre, BARI. 

Black Pepper: A Promising Spice Crop 

A. OUASEM, NAZIMUDDIN AHMED AND M. A. SltAKUR 
Bangladesh Agricultural Research Institute 

Black pepper cuttings were obtained from Malaysia and Sri Lanka in 1962 
and planted at the horticultural research stations at Jaintiapur and Hathazari. 
They were trailed on jungle plants as well as on mango and jackfruit. Some of 
the vines started bearing from the third year but most took longer. Vine 
selection for growth and bearing habit started from the beginning of the
research. Selected vines have been multiplied and their performances
recorded. They have an annual yield range of 5 to 10 kg/vine. This is
dependent on the bearing surface; otherwise the vines are similar in giowing
and bearing habits and in their tolerance to pests and diseases. These vines 
are to be released by the National Seed Board as a new black pepper cultivar 
for Bangladesh. 

Dr. Ouascin is Principal Scientific Officer, Regional Agricultural Research Station/Hathazari; 
Mr. Ahmed is Principal Scientific Officer, Jaintiapur Citrus Research Centre/Sylhet; and Mr. 
Shakur is Senior Scientific Officer, Regional Agricultural Research Station/Hathazari, BARI. 

Performance of Local Papaya Lines 

N. N. SHAHA AND AL-AMIN 
Bangladesh Agricultural Research Institute 

Five local papaya lines have been collected from different growing
centres- one each from Barisal, Chittagong and Jessore, and two from 
Rajshahi. The Rajshahis are known locally by the colour of their flesh at 
maturity as Rajshahi Red and Rajshahi Yellow. 

The five lines were planted in 1981-82 at the BARI horticultural research 
station at Rajshahi. Their yields were poor compared to that of many
papaya-growing countries. However, Rajshahi Red was the top yielder of the 
five lines. It is very sweet and has a very attractive red flesh when ripe. This 



80 

can be recommended as a standard cultivar in the country provided seed 
production can be assured either through controlled pollination or proper 
isolation. 

Mr. Shaha is Principal Scientific Officer (Fruit). anid Mr. AI-Arnin is Scientific Officer (Kazla 
Farm. Rajshahi), Fruit Section, I torticulture Division , BARI. 

Performance of Tomatoes in Bangladesh 

M. MAFIZIL HOOUE. M. MOZAMMEI HOQUE, A. R. CIIOWDIIURY. 
R. A. BEGUM AN) M. A. J. BIIUYAN 

Bangladcslj AgricuIltural Rcsearch Institute 

The 101 accessions acqtired in 1982 brought the total tomato gernplasnl 
collection to 310. The lines have been evaluated from time to time for yield, 
earliness, fruit characters, taste and disease incidence. These varieties have 
been provisionall' recommended: Oxhcart. L-7. and San-marzano in 1976; 
World Champion, Roma VF and llomestead-24 in 1978: and Money Maker 
and Pusha Early Dwarf in 198(1. Although Sani-marzano and Roma VF are 
still the best, promising varietics such as ('1-143-0-10-3, C1-1131 F,-213, 
Monoprecos, SSD-29 and No. 8248 have been selected in recent advanced 
yield trials. 

Experiments have shown the possibility of extending the growing period of 
tomatoes tip to the dry summer with varietics like I lope-I and Master-2. 
Encouraging results hatve been obtained in recent investigations with two 
heat-tolerant lines, No. Ill (a selection of Cl-ld-0-I) and No. 367 (a 
selection of C-143-t0-10-3). that gave good yields tip to early July, which is 
well within the wet summer. 

A total of 31 crosses have bCCn iMade to evolve better toniato varieties, 
concentrating oi improvinrg tile vill and virus resistance. Only one exi; ting 
line, No. It8, has been found to be vcry promising for wilt resistance. 

Mr. M. Mafizul Idloque is I'rincipal Scientific ()llicr. Mr. M. Nloziinicl Iloque is Senior 
Scientific ()fficcr. and R. A. Beguni is Senior Scientific ()fficer ((On )eputation). Vcgetable 
Section. I lorticulture Iivision: Mr. chowdliurv is Princip;a Scientific ()fficer IVcLct'ilc). Citrus 
and VeCCable SCCl RcsCeirch Centre: anu. i is Senior Scientific ()licer. NIkango 
Rescarch Project (IKallyapur Farm), all of BARI 

Some Technological Aspects
 
of the Commercial Production of Bananas
 

Mn. AZIZUL IlAouU-
Blangladesh Agricultural Utniver.sit ' 

A study at the Bangladesh Agricultural University indicated that a gross 
income of Tk. 60,(1000 may be obtained with an investnent of Tk. 16,000 for 
one acre of Amritasagar bananas. The experiment from 1978 to 1983 showed 
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that the planting time for commercial production should be limited to two 
periods: September to October and February to March, with the former 
preferred. Water suckers were not inferior as pianting material to the sword 
suckers in relation to yield and quality. Sword suckersof the Amritasagar
variety, aged 3-4 months, produced a crop in 1012 to 12 months. Flood 
irrigations three to five times between November and April were good
enough at the BAU. Intercropping with winter vegetables, mustard and 
pulses was beneficial in keeping plots free of weeds and in making the soil 
loose and well aerated. Uniform suckers used from the ratoon crop reduced 
the crop period from 11 to I'months down to 11 to 13 months. Clump
planting was totally unsuitable for any normal crop as the plants were tall,
weak, and produced small bunches. 'The tops of the plants moved toward 
more light due to phototropism, so .he inflorescence fell on the side to which 
the plant inclined. 

Dr. I Iaqttc is Associate Professor, Department of Ilorticulture, and Principal Investigator, 
Production Technology of Bananas, at BAU. 
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Forest Research Objectives,
 
Programmes and Priorities
 

M. OMAR ALl 
Director
 

Forest Research Institute
 

INTRODUCTION 

Bangladesh is one of the world's most densely populated countries. The
population is increasing about 3% annually. As a result, there is great
pressure to use forest land for agricultural and related purposes even though
the country's forest resource is extremely limited. Only 9.2% of the land area
is scientifically managed. However, about 20% of the land is capable
producing forest crops. 

of 
This includes 1.8 million acres of Unclassed State

Forests (USF) in the Chittagong Hill Tracts, 1.25 million acres of new land
formation in the coastal belt, and 650,000 acres of village groves, denuded
hills, marginal wasteland, roadsides, andrailways embankments.
 

The forests are unevenly distributed. 
The central and northern districts,
where the population growth is expected to be greatest, h, ., the least forest 
resources. (Figure 1.) There is an acute shortage of fuelwo,d, so the wood 
resource of these areas must be rapid!y increased through community forestry
development programmes. 

The hill forest in the east is low yielding and heterogenous. Only about 40
of the over 400 species growing there are commercially important. The others 
are not fully utilized because they are not available in sufficient quantities or 
are naturally not durable. They often are left as residue which may be as high
as 40% of the total extracted volume of the forest. A loss of this magnitude
cannot be justified. The forest management plan calls for clear felling
then replanting with selected, desirable timber species 

and 
to convert the area 

into high yielding plantation forest. 
Seventy-seven percent of the USF L.r.: is suitable for only forestry and

specialized horticultural crops. The shifting cultivation of the tribal peoplehas rapidly depleted the tree cover resulting in deterioration of soil fertility,
accelerated soil erosion, and heavy siltation of Kaptai Lake. There needs to
be an aggressive agro-forestry programme to settle the tribal population to 
permanent agriculture and specialized horticulture and thus bring the USF 
land to productive use. 

The tidal forest accounts for nearly 50% of the total productive forest, but
it is low yielding. This can be improved through better management and 
harvesting practices. 
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The village groves are very important in supplementing the timber and
fuelwood needs of the country, supplying about 85% of the national
requirements. However, the rate of removal is two to three times the annual
increment which means the village forest resource is likely to disappear unless 
immediate remedial measures are taken. 

The demand for timber and fuelwood in the year 2000 is projected to be 115
million cubic feet (cft) of timber and 310 million cft of fuelwood at the current
levels of consumption. (Figures 2 and 3.) This compares with the maximum
probable supply of only 55 million cft of timber and 125 million cft of
fuelwood. This leaves a deficit of 60 million cft of timber and 185 million cft
fuelwood, over 90% of which will be needed in the central, northern and 
western parts of the country.

To overcome this gap, the productivity of the existing forests must be
increased several fold. This calls for intensified forestry development 
programmes and goal-oriented forest research efforts. 

FORESTRY SECTOR OBJECTIVES AND STRATEGIES 

The extremely low level of exploitation of government managed forests and
the rapid depletion of homestead tree cover demands that the forestry sector
priorities of the Second Five Year Plan, and consequently the forest research 
programmes, need reorientation to meet the future demands for wood, wood 
products, and fuelwood. 

The country's forest resource is limited yet there is increasing pressure to 
use forest land for agricultural purposes due to the rapid population growth,
and the increasing demand for timber and fuclwood. These requirements,
coupled with the social values of protection, conservation and recreational 
uses of forests have led to the development of five forest sector objectives and 
ten main forest sector strategies. These are expected to be valid to the year
2000 and possibly beyond. 

Forest Sector Objectives
1. To maximize the production from existing growing stock of the forests.
2. To develop as quickly as possible the forest resources in the government

forests and the private homesteads. 
3. To provide protection against cyclones, tidal bores, and soil erosion. 
4. To contribute to the national food production goal.
5. To provide outdoor recreation. 

Forestry Sector Priorities 
1. Acceleration of the cutting of the high forests in the hills. 
2. Raising the plantations, afforestation and reforestation. 
3. Replenishment of the homestead tree and bamboo wealth.
4. Introduction of agro-forestry practices and of forestry for rural 

community development. 
5. Reduction of waste at all stages of production.
6. Preference of panel products to solid timber. 
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7. Stiengthen wildlife management and develop outdoor recreation 
facilities. 

8. Make optimum use of existing industrial capacity. 
9. Training of personnel and reorganization of the forest services. 

10. Undertaking goal-oriented research activities. 
To overcome the critical shortage of timber and fuelwood supplies, the 

future forestry sector priorities must include: 
1. The establishment of fast growing, coppicing tree species in plantations 

and community development schemes to provide fuelwood and roundwood. 
2. Modification of the present plantation schemes to include a greater 

proportion of fast-growing species; careful site selection and matching species 
more exactly to sites; and planting compartments/blocks of single species 
rather than with mixed species. 

3. Better use and less waste of existing timber resoulrces. 

FOREST RESEARCH OBJECI ,'ES 

The objectives of forest rcsearch are formulated on the basis of the forestry 
sector strategies and priorities: 

1. Increase the forest productivity in the reforestation programmes 
through the selection, evaluation and pilot plantation testing of fast growing 
and high yielding species, and provenance to meet the industrial and domestic 
requirements including fuelwood. 

2. Develop nursery and plantation techniques to service large plantations. 
3. Develop high quality seed resources for the large scale piantation 

programmes. 
4. Prepare inventory and yield data for plantations and natural forests. 
5. Select and evaluate species for afforestation of coastal embankments 

and new land formations in the coastal areas. 
6. Inaprove the productivity of wood values and optimize other forest and 

site values in the tidal forests. 
7. Inve:;tigate and promote control methods to minimize pest and disease 

destruction of forest crops and of forest products already in use. 
8. Promote the multiple use of land in villages and homesteads and other 

public holdings to improve living conditions by using better agro-forest crops 
for producing forage, fuel, minor forest products, food and timber products. 

9. Prepare management controls to minimize soil erosion in the USF and 
to protect the Kaptai watershed. 

10. Improve knowledge of the costs and effects of various management 
practices of logging. 

11. Develop wildlife management programmes. 
12. Develop management techniques for the heavily cutover Sal Forests. 
13. Collect, evaluate and disseminate statistics on forest products, industry 

and trade, and provide economic evaluation and forest industry information 
and forest management projects. 

14. Provide information on the properties and uses of Bangladesh timbers. 
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15. Develop new products and processes and find out the optimum and 
most economical uses of forest proructs, including wood waste, with special 
reference to timber and non-timber species which are now unused. Prepare 
an cnd-use classification by species groups of the less used timbers. 

These research objectives are the basis of the forest research programmes. 
The key programme areas are: 

Programme 1: National forest seed centre 
Objective: To set up a unified naional system for the procurement, 
handling, storage, testing and distribution of the highest possible quality of 
tree seed and the seeds of other crops to be grown on forest land, such as 
bamboo, cane, oil palm, and ground cover legumes. 

Programme 2: Exotic species introduction and testing 
Objective: To co-ordinate and carry out the establishment of exotic tree 
species in Bangladesh, particularly very fast growing species for fuelwood, 
pulpwood, poles, sawn timber and other uses, through the mechanism of 
successive elimination, provenance, growth trials, and pilot plantations. 

Programme 3: Tree breeding and seed orchard 
Objectives: Establishment of seed orchards of improved varieties of trees to 
ensure the supply of quality seeds; to develop techniques for the breeding and 
improvement of forest tree species; and to conserve gene resources of forest 
species. 

Programme 4: Nursery techniques 
Objectives: To i:nprove and modernize the existing nursery techniques for 
production of better and healthier seedlings to be used as planting material, 
especially for large scale afforestation programmes; and to standardize forest 
nursery practices in Bangladesh. 

Programme 5: Land classification and evaluation, soil conservation, and 
watershed management 
Objectives: To establish a system of forest land evaluation and classification; 
to develop simple methods of determining land capability and suitabiiity for 
forestry purposes; and to conserve the natural fertility of forest soils and 
develop means for catcimeat protection and watershed -management. 

Programme 6: Plantation growth and yield 
Objectives: To have an inventory of the forest wealth of Bangladesh; to 
develop mensurational methods and formats for the compilation of data; and 
to study the growth rate of plantation and commercially-important species of 
managed forests in order to devclop techniques for yield prediction and 
fixation of economic rotation on the basis of site quality. 

Programme 7: Mangrove research 
Objectives: To increase the productivity of mangrove forests through better 
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management and plantation techniques; to protect and expand the ecosystem 
to maintain its role in protection of the people and property in the coastal 
areas fiom cyclones and tidal bores; and to stabilize and improve for 
agricultural purposes the new lands appearing in the Bay of Bengal. 

Programme 8: Bamboo research 
Objectives: To prepare field identification guides; to determine the growth 
rates and yields of various species of village and forest bamboos; to develop 
techniques of mass propagation to improve growth and productivity; to 
safeguard against pests; and to develop sound management techniques for 
sustained yield. 

Programme 9: Development of models for agro-forestry and forestry for 
community development 
Objectives: To develop agro-forestry models by selecting the most suitable 
multiple-use trees, food crops and livestock, and study the production 
potential of the proposed systems; to assess the input requirements, 
management techniques and economic advantages of the systems; to evaluate 
the effect of all farming systems on soil fertility and conservation; and to 
demonstrate their feasibility and desirability in the context of the current 
practices leading to the settlement of shifting cultivators and improvement of 
their socio-economic conditions. 

Programme 10: Plantation techniques and management 
Objectives: To meet the growing demand for fuclwood and timber by 
improving the management systems for increasing the sustained yield of the 
natural forests; and to develop and standardize techniques for raising 
successful stands of high quality of both indigenous and e-xotic fast growing 
species to enrich and improve the potential timber resources of the country. 

Programme 11: Forest protection 
Objectives: To develop techniques to minimize the damage caused by 
pathogenic micro-organisms and insect pests to tree crops and forest products 
already in use; and to develop preventive and control measures against forest 
fires. 

Programme 12: Non-timber economic crops 
Objectives: To quantify and promote the growth of non-timber economic 
crops and products for optimum use in related industries, such as cane, 
patipata, medicinal plants, honey bees, and edible mushrooms. 

Programme 13: Fuelwood plantations 
Objectives: To raise fuelwood/energy plantations by the introduction of ' st 
growing species to meet the increasing demand for domestic fuelwood on 
short coppice rotations (4-5 years) in rural areas, especially in the north, 
central and western districts. 
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Programme 14: Plants, wood, fungi and insect archive collections 
Objectives: To develop a National Reference Collection of plants, wood. 
and forest fungi and insects; to compile forest flora and fauna of Bangladesh; 
and to identify wood samples and plant specimens. 

Programme 15: Wildlife management and conservation 
Objectives: To develop a sound ecological and demographic basis for the 
management of the wildlife of Bangladesh as an economic enterprise; and to 
create ficilities for human recreation and education, and for the protection of 
endangered wildlife species. 

Programme 16: Sawmilling and woodworking 
Objective: To reduce waste during primary conversion to ensure rational use 
of the sawn timber. 

Programme 17: Composite wood products 
Objective: To popularize composite wood products in order to minimize the 
use of solid woods and to improve the economic status of the plywood and 
particleboard industries. 

Programme 18: Seasoning and mechanical properties 
Objectives: To avoid seasoning defects and consequent timber losses, and to 
improve the quality of wooden furniture and other wood products; and to 
provide basic information on the physical and mechanical properties of 
timber. 

Programme 19: Pulp and paper products 
Objectives: To develop improved methods of using fibrous raw materials for 
pulp and fibreboard manufacture; and to find uses for lesser known species to 
augment raw material supplies in these industries. 

Programme 20: Preservation f wood, bamboo and related materials used in 
rural housing 
Objectives: To dcvelop economic and effective methods of preservative 
treatments to increase the outdoor service life of wood, bamboo and 
thatching materials; and to popularize the use of the treated materials in rural 
housing. 

Programme 21: Chemistry of forest products 
Objective: To conduct studies of forest products to develop industrial 
chemicals from these locally available raw materials to avoid future 
importations. 

Programme 22: Development of products and processes 
Objective: To use smaller wood pieces and waste wood to develop special 
products which will promote small-scale industries. 



95 

Programme 23: End-use classification of lesser-used timber species 
Objectives: To classify the lesser-known and -used species according to 
major end-use categories to ensure their optimum utilization. 

Programme 24: Extension and training in forest product utilization 
Objectives: To provide technical service to wood-based industries to 

motivate them to adopt improved methods and technologies; and to train 

industry personnel for higher productivity and quality control. 

Each programme area has a number of research projects. These will be 
carried out in the 16 research divisions of the Forest Research Institute and its 
field stations and sub-stations. (Figure 4.) 

The main objective of forestry research is to maximize the productivity of 
the forest land to meet the requirements of the people in general and the rural 
poor in particular, and to optimize the use of woods through improved 
processes and the application of the latest technology. 

The FRI has the role to support the Government's plans of maintaining the 
current supply levels of wood and wood products, and also in looking ahead 
to increasing them in the future. Accordingly, the Institute has to keep 
abreast of both the present and future problems and must develop plans to 
quickly solve them. 

The role of the local community for foresiry development, the concept of 
multiple use of forest land, and the role of fast growing exotic tree species in 
plantation forestry have new importance in the reorientation of forest 
research priorities. 

To introduce fast growing, exotic tree species, priority must be given to 
technology transfer for the adaptation of silviculture and management 
principles, especially for the species of eucalyptus, acacia, casuarina and 
pinus. For the indigenous wood and bamboo resources, greater emphasis 
needs to be placed on using lesser-known species, reducing waste, and 
extending the service life of materials by 4 to 5 times through preservative 
treatments. This will reduce the pressure on the rapidly diminishing natural 
forests and village groves. 

Much of the applied research in forest management and silviculture must 
take place in the field. The Silvicultural Research Stations and Seed Orchard 
Centres of the FRI are located in various ecological zones to take greater 
responsibility in this task. 

In the coming years, priority programme areas will receive new thrusts so 
as to fulfill the national objectives and commitments to bring goods and 
services to the doorsteps of the rural population to improve their quality of 
life. 



96 

ABSTRACTS 

Forestry Planning for Development 

AFZALUR RAttMAN 

Forest Research Institute 

This paper attempts to analyse the major socio-economic considerations for an integrated approach to planning for the forestry sector in Bangladesh. It is
argued that the proper intersectoral and intrasectoral co-ordination is
indispensable for the systematic development of the sector.

Forestry planning is done both at national and regional levels inBangladesh. At the national level some national targets are set up andfinancial allocations made regarding plantation and other related develop
ment activities. The regional planning is based on subdividing the whole
forest area for proper management and administration. Working planscovering a period of 10 to 20 years are prepared for each region. They contain
detailed management prescriptions for each region. Tile regional plans are
reviewed so the management prescriptions of different regions are inharmony with each other and with the objectives of tile national plan.
However, the regional targets are not fully established on an analytical basis
that would reflect the true behaviour of the economy.

The paper describes the main steps and basic principles of forestry planning
in order to develop an operational basis for pfeparing a comprehensive land use plan for the sector. Given the resources and the view to make planning anefficient means of mobilizing forestry resources for the economic emancipa
tion of the suffering people, it will be highly rewarding to weave financial,
economic, organizational, social, technical and physical problems into a more
rational perspective for making a maximum contribution to the society. 

Mr. Rahman is a Senior Research Officer, FRI. 

Entomo-Fauna in the Forests of Bangladesh 
Part I. Pieridac 

MD. WAiED BAKSIIA AND J. 1l. CIOUDI1URY 

Forest Research Institute 

An extensive survey of the forest entomo-fauna of Bangladesh was made 
over a period of more than a decade. The objective was to establish a national
reference collection. Insect specimens were colPected, preserved, studied and
identified along with the available literature. The paper deals only with
members of the family Pieridae. A total of 17 species representing 9 generahave been identified: four for the genus Delias,three for both Catopsiliaand 
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Appias, two for Eurema and one for each of Leptosia, Anapheis, Valeria, 
Cepora and Pieris. A key has been prepared for separating the available 
sub-families, genera and species. The host range and distribution of the 
species in different forests of Bangladesh also have been incorporated. 

Mr. Baksha is Senior Research Officer (Entomology) and Dr. Choudhury is Divisional Officer, 
Forest Protection Service, of FRI. 

Solar Drying Technique for Seasoning of Wood in Bangladesh 

M. A. SA'IrAR 
Forest Research Institute 

The applicability of using the solar drying technique for seasoning timber in 
Bangladesh was studied in kilns developed at the Forest Research Institute. A 
series of charges were dried employing solar drying as well as the 
conventional air drying and steamheated kiln drying methods. Twenty
different end-use timber species of various dimensions were used for this 
study. Solar and air drying were continued for three years during the entire 
drying seasons. 

The results of the study suggest that the climatic conditions of the country 
are sditable for operating solar kilns throughout the year. Even refractory
timbers of higher dimensions can be dried during the rainy season to a desired 
lower moisture content level. The quality of the solar dried timber is found to 
bc superior to both air and kiln dried timber. The results further reveal that 
solar drying is sig.titicantly more efficient than air drying; it is undoubtedly a 
simpler and less expensive drying technique than kiln drying. For the effective 
utilization of Bangladeshi timber, it has been recommended that the solar 
drying technique be employed in wood-based industries for seasoning timber 
prior to use. 

Mr. Sattar is a Divisional Officer, Seasoning and FRI.Timber Physics Division, 

Distribution Factor Affecting the Performance 
of Water Repellents Applied to Wood 

M. A. RAZZAQUE 

Forest Research Institute 

Resin/wax water repellents applied to wood under a vacuum through one 
open transverse end gives significant resistance to water entry into wood. A 
steep effectiveness gradient is formed inward from the treated end. This is 
probably due (1) to a decrease in the available flow paths with increasing
distance penetrated, and (2) to the surface enrichment resulting from the 
solvent evaporation. A higher treatment level affords better water repellent 
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effectiveness. Rigorous simulated weathering causes a significant loss of the 
water repellency. However, the loss is confined to the exposed end and to the 
first few weathering cycles. A very high degree of effectiveness remains in the 
exposed end even after this loss, though this part becomes less water repellent 
than sonic parts of the interior. The between-cycles difference in th, means 
of water absorption of the end specimens remains statistically insignificant. 
The between-species ariation depends to a large extent on tile nature of the 
flow paths and the natural di cmeisional stabii ty of the species. Loss of 
performance is associated with the deleterious effect of the water repellent 
deposit brought ab1outt by the breakdown of the specimens. 

The exposed end specimens have physically more water repellents than the 
interior ones before simulated weathering cycles. This trend is maintained 
even after prolonged weathering, though with less steep grmdients. The 
apparent incompatibility of the anount of water repellents present and the 
degree of effectiveness provided in the exposed end specimens after exposure 
show that it is not only the quantity of deposits at a particular location which 
determines the degree of water repellency afforded within that zone, but also 
the distribution at the cellular or subcellular level and/or the quality of bond 
between the deposit and cell wall. This lends support to the view that a 
chemical or hydrogen bond is much more effective than van der Waal's forces 
in water repellent-treated wood. 

Dr. Razzaque is a Divisional Officer, Forest Chemistry )ivision, FRI. 

VCgCtaltivc Proplgattion of I3anbtoos l'hrough 3ranch Cutting 

NID. StIRoA.It1)IO.%
 
Forese Research Instiiitte 

Vegetative propagation of three commercially-important species of bam
boo--Banibusa vuilaris. Banimbusa )lviorph;a.andt Melocanna baccitera-was 
carried out through branch cuttings in a semi-controlled propagator at 80' to 
92°F temperature and a relative humidity of 93 to 95'%,. The branch cuttings 
were collected and planted in (1) the dry season of mid-October to 
mid-February and (2) the wet season of' mid-March to mid-August. The 
vulgarisand polvvorphaproduced roots but the baccit'fradid not. The period 
of rooting and the time of collection differed significantly. Villgaris rooted 
earlier than polvnorpha, and the cuttings collectcd and planted in the wet 
season rooted earlier than those of the dry season. The rooted branch cuttings 
were planted in 12 x 18 inches polyhags for rhizome development. These 
were produced within one year, averaging 93% development for the two 
species. About 96% of the vularis plantings took root and about 81% of the 
polynorpha. The rhizomes developed earlier in the vugaris than in the 
polyinorpha. 

Mr. Serajuddoula is a Senior Research Officer, Silvicullure Genetics Division, FIRI. 
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Bamboo Blight with Particular Reference 
to Acremoniun strictur 

Mo)IIAMAI) AIunIUR RAINIAN ANI) SUI)II[IBYA KANTI KIIISIIA 

Forest Research Institute 

Bamboo produces new culms from buds on subterranean rhizomes during 
the monsoon rains generally from early June until late August. Expansion of 
the culms continues until October. Blight first significantly affects the culms 
in August, with disease having its maximum effect by mid-November. 
Subsequently, there is little or no increase in the number of blighted new 
culms. 

Diagnostic symptoms of the b!ight are described. (Coiothyriumfuckelii 

Sacc. and Acrcnonium strictum W. Ganis (Herb.I.M.l.278366) were the two 
most commonly isolated fungi from blighted bamboos. 

Artificial inoculation tests have established that A. stricture is pathogenic 
on new branches which developed from ground layered culn cuttings of 
Bainbusa balcoon Roxb. at the Forest Research Institute campus and on 
nati-rally grown cuin of B. vulgaris Scrad at Nawapara, Chittagong. The 
pathogenic ability of the fungus is discussed. 

Dr. Rahman is a1Divisional Officer, FRI. 

Preliminary Studies on the Growth and Yield 
of Albizia Moluccana MNiq 

SOMESWAR DAS 

Forest Research Institute 

Albizia inoluccana Miq is a fast-growing exotic tree species. It was 
introduced in Bangladesh as a shade tree in the tea gardens. The species went 
to the forest plantation in 1974. Its growth and yield had not been studied in 
Bangladesh, so a preliminary study of its growth and yield has been made in 
the Sylhet Forest Division. 

The age-diameter, age-height, diameter-height relationships and the 
growth pattern have been worked out. At the end of the eighth year, the MAI 
was 443 cuft/A/year (31 m /ha/year). A proportion of the stems were 
eliminated naturally with age in the plantations where no thinning was carried 
out. The total merchantable timber yield at the end of the eighth year, 
excluding the branch wood and brush wood (2" top dia), was 3548 cuft/A, 
whereas data collected from the FRI campus showed the MAI to be 475 
cuft/A/year (33 m'/ha/year). The total yield for the same site was 4787 cuft at 
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the end of the tenth growing season. The growth curves indicate the rotation
between 12 and 15 years should be fixed after a thorough study of the growth
pattern and the consideration of other technical factors. 

Mr. Das is Conservator of Forests and Chief Research Officer (Forest Management), FRI. 

Role of Winged, Dewinged and Exposed Garjan
(Dipterocarpusturbinatus Gaertn. F.) Seeds 

on Germination-Sowing in Three Different Directions 

MD. ASH1RAFUL HAOUE 

Forest Research Institute 

This experiment was cdnducted to observe the percentage of germination
of winged, dewinged and exposed Garjan (DipterocarpusturbinatusGaertn.
F.) seeds by sowing in three differen' directions. This was done in polythene
bags and the nursery bed. The m.ximum germination of 89.00 to 94.00% was
observed in the dewinged seeds with upwardan direction of sowing.
Dewinged seeds with a slanting direction had a similar germination of 87.00 to
92.50%. Very poor germination of 16.50 to 39.75% was observed in inverted
direction. In the cases of upward and slanting directions, germination is
initiated within 2 to 6 days, whereas it takes 11.25 to 16.50 days in the
inverted direction. There is no significant variation in germination between 
winged and dewinged seeds. 

Mr. Haque is Senior Research Officer, FRI. 

Taxonomy and a Critical Review on the Biology and Control 
of Loranthaceac ParticularWith Reference to Bangladesh 

MD. KIIAIRuL ALAM 
Forest Research Institute 

Loranthaceae includes semiparasitic plants which are popularly known as
mistletoe. They cause more world-wide economic loss than any other family
of parasitic angiosperms. In Bangladesh mistletoe attacks a large number of 
hosts namely gamar (Gmelina arboreaRoxb.), teak (Tectona grandisLinn.),
sal (Shorea robusta Gaertn.f.), mango (Mangifera indica Linn.), jackfruit
(Artocarpus heterophyllus Lamk.). and many ornamental olants. Fifteen 
species under 7 genera of Loranthaceae have been recorded in Bangladesh,
and their taxonomy and distribution discussed, and the important hosts are
listed. The paper presents a critical review of the biology and control of 
mistletoe to draw attention to the need for adequate studies which can lead to 
appropriate control of the parasites in the Bangladeshi context. 

Mr. Alam is Senior Research Officer, FRI. 
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A Preliminary Observation on the Incidence 
of Top Shoot Borer on Cane 

MD. WAlEI BAKSIIA 

Forest Research Institute 

A preliminary survey was conducted on the incidence of top shoot borer, 
Oninatolapushaemorrhoidalis(Wiedemann) (Curculionidae: Coleoptera) 
on four cultivars of cane grown in the Cane Arboretum of the Forest 
Research Institute, Chittagong, from July to September 1983. The cultivars 
were Jai or Jali bet (Calamus guruba Ham.); Karak, Kiring or Baro bet 
(Calamus viminalis Willd. var. tasciculata Becc.); Bhudum bet (Calamus 
latifohus Roxb.); and Golak or Golla bet (DemonoropsjenkinsianusMart.). 
The data were recorded during the peak infestation period under natural field 
conditions. The results revealed that Jali bet, with a 64.26% shoot infestation, 
was highly susceptible to the attack of the pest whereas other cultivars showed 
no sign of shoot infestation. Therefore, the pest was found to be 
species-specific as far as the available cane cultivars were concerned. 

Mr. Baksha is Senior Research Officer (Entomology), Forest Protection Division, FRI. 
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KEYNOTE PAPER 

Livestock Research in Bangladesh 

MIRZA ABIDUL JALIL 

Director
 
Livestock Services
 

Ministry of Agriculture
 

The important impact of livestock resources on the subsistence agricultural 
economy of rural Bangladesh deserves to be mentioned afresh. 

The most important function of domestic animals is providing tile draft 
power necessary for ploughing, road and farm transport, threshing, and 
crushing. This represents fron. 20 to 40% of the total cost of producing major 
crops in Bangladesh. 

Another valuable contribution of livestock to crop production is the dung 
produced by cattle and buffaloes. About half of the dung is used as fertilizer, 
either left directly on the fields or spread after collection. This is equivalent to 
200,000 tons of chemical fertilizer or about Tk. 9()0 million at the present 
subsidized retail prices. Or to describe it another way, this amount of COW 
dung annually generates some 6(00,00)( tons of rice valued at about Tk. 4 
million at the current official procurement price. 

Using the present prevailing retail price for firewood as a standard, the cow 
dung used for fuel represents between Tk. 5 and 7 million per year. This 6.7 
to 7 million tons of dung is approximately equivalent to 1.5 million tons of 
crude oil. 

This data describes only one aspect of the livestock resource of Bangladesh. 
The following are ten other economic measures of the importance of livestock 
to our national life: 

* Livestock contributes 8.7% to the gross domestic product (GDP) of 
Bangladesh. 

0 The country earns a significant amount of foreign exchange by exporting 
hides and skins, bones, wool and other an mal products. 

0 Animals ame an important source of protein for the physical and mental 
development of children. 

o Livestock provides employment to the otherwise jobless youth; 14% of 
the pVOplC depend on livestock for their liclihood. 

* Twenty percent of the inputs Ior crop prtluction are from animals draft 
power. 

* Ninety-nine percent of the hind is ploghed h\ bullock power. 
* An additional 2.58 million toils of food grains are produced ever\'y year 

by using 1.771 million tGInms of cow dung as manure. 
* The con t try saves about Tk. 125.450 million per vear of foreign 

exchange by using 835 lii llon tons of' cow dung as fuel. 
* Livestock provides cash income to the rural people. 
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0 Livestock provides transportation in the rural areas. 
Obviously, there is considerable potential for increasing the livestock 

sector's contribution to the GDP. Research to improve arimal health and 
production can pave the way to attaining the goal. Improved animal health 
care will bring immediate gains (1) in the efficiency of fodder utilization by 
animals, (2) reducing the mortality rate caused by diseases, (3) increasing the 
weight and strength of draft animals, (4) higher milk yields, and (5) increasing 
the number and weight of animals available for slaughter for meat and 
by-product. Research in animal production is essential for developing a wide 
variety of fodder and methods of using various non-traditional feeds, 
agricultural waste, and by-products. Upgrading the genetic quality of the 
national cattle herd wil gradually inLrease the average weight and strength,
the relative feed utilization effeciency, and the overall yields of milk, meat 
and eggs. 

Quickly implementing these measures will provent a further decline in the 
per capita supply of animal protein for consumers. It may even achieve a 
modest increase in the availability of goat and poultry meat and of eggs. 

The livestock sector has not been among the priority areas of governmental 
development efforts or of financial resource allocations. Most of the reasons 
for this will continue to hold for some time. Relatively unsatisfactory 
performances of livestock planners have not been able to develop a 
reasonable, well-conceived, convincingly justified programme. These 
problems need to be overcome very soon for real improvements to be 
achieved. 

There is practically no livestock research infrastructure in the country. 
From the research point of view, livestock is a neglected sector. Some 
piecemeal studies are being conducted by the Bangladesh Agricultutal 
University, Bangiadesh Council for Scientific and Industrial Research, 
Livestock Research Institute, Central Cattle Breeding Station at Savar, and 
some voluntry agencies. Most of these are ad hoc projects which are not 
properly followed up. The research often deals onlv with intensive livestock 
breeding and cultivation and related matters of interest primarily to 
researchers,but not to the 6 million farmersowning cattle.goats and poultry. 

The Department of Livestock Services has these research organizations: 
* Dhaka: The Veterinary Research Institute and the Livestock 

Research Institute. hoth iii Mohakhali, have the following sections: 
- Goat tissue vaccine pro(LUCt ion. 
- Ranikhet disease vaccine production. 
- Fowl pox vaccine production. 
- Duck plague vaccine production. 
- Foot-and-mouth disease vaccine production. 
- Single dose rabies vaccine (Pirbright) production. 
- Disease investigation. 
- Parasitic disease investigation. 
- Animal nutritution. 
- Artificial insemination. 
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- Central Cattle Breeding Station, Savar. 
- Central Poultry Breeding Station, Savar. 

* Comilla: The Animal Husbandry Research Institute has these 
activities:
 

- Investigation into the epidemiology of parastic disease.
 
- Bacterial disease (investigation and vaccine production).
 
- Animal breeding and genetics.
 

6 Field disease investigatiout laboratories now operating at Manikganj,
Feni, Joypurhat, Barisal, Gaibandha, Sylhet and Mymenshingh. 

o Central Diesease Investigation Laboratory under construction at 
Dhaka. 

* Sheep Development Farm, Sonagazi, Noakhali. 
There is a lack of co-ordination among these institutions in the absence of a 

research focus on the problems of the viliage livestock economy as it is now 
and is likely to exist for years to come. 

The National Agricultural Research Plan formulated in 1979 was the first 
attempt made at a comprehensive framework for all agriculturtal research 
conducted in the country under the auspices of the Bangladesh Agricultural
Research Council.This plan clearly points out that the livestock sector did not 
receive the attention appropriate to its importance. It is one of the weakest 
sectors of Bangladesh agriculture. No visible improvement could be made 
because of the lack of urgency and poor investment in research. The livestock 
breeds are poor and unhealthy. Animal nutrition is insufficient and 
treatments of diseases are inadequate. There are so many problems of 
livestock improvcment that a thorough assessment is needed to determine the 
research priorities. 

Rightly, the 1979 Plan identified four priority areas for research on 
ruminant livestock: 

1. Nutrition improvement as a general approach to increasing animal 
productivity and better use of available animal resources. 

2. Improve the reproductive efficiency of available breeds which now are 
limited by poor nutrition, diseases and inadequate genetics and management.

3. Improve livestock management systems, ranging from production to 
marketing to consumption of livestock products. 

4. Animal disease control. 

AREAS FOR LIVESTOCK RESEARCH 

The following have been suggested as probable research topics for 
Bangladesh, but studies are not limited to these. 

Animal health 
1. Survey of infectious diseases, including tuberculosis, among different 

species of animals and fowls in various regions of Bangladesh. 
2. Survey of the parasitic worm burden of cattle, sheep, goats and fowls. 
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3. Etiological and epidemiological studies of duck plague. 
4. Epidemiological studies of foot-and-mouth disease and typification of 

the viruses found in various outbreaks. 
5. Studies in tie antigenicity of various isolates of the genus Pasteurella for 

use in vaccine production. 
6. Studies on the epidemiology of rabies. 
7. Studies on the pathogenicity and antigenicity of various field strains of 

Newcastle disease virus. 
8. Serological survey of pullorum disease. 
9. Serological survey of brucello:is in cattle and buffaloes. 
10. Research survey on calf mortality in different areas with reference to 

(a) incidence, (b) etiology, (c) environmental management factors, and (d) 
significance and financial quantification. 

11. Bionomics of the snail host Fasciola spp. 
12. Studies on rota virus incidence in animals in Bangladesh. 
13. Studies on salmonella infections in different species of animals in 

Bangladesh with particular reference to it; public health significance. 
14. Studies on the epidemiological features of newly emerging animal 

infections in the country with the development of biologics of their control. 
15. Incidence and etiological studies of mastitis in cattle and goats. 
16. Studies into the nutritional and metabolic diseases of ruminants and 

fowls. 
17. Studies on colibacillosis of calves and goats. 
18. Studies on the treatment and prevention of rumpsore of cattle. 
19. Studies on listeriosis in animals. 
20. Studies on so-called viral diarrhoea of goats. 
21. Survey on the prevalence of Cornurus coebralis in goats. 
22. Studies on mucosal disease in ruminants. 
23. Studies on the epidemiology of nasal schistosomiasis in cattle. 
24. Studies on the prevalence of Mareks' disease in poultry. 
25. Survey of the incidence and epidemiological pattern of clostridial 

infection in Bangladesh. 

Public health 
This research concerns diseases of animals that can affect humans. Four of 

the topics in the Animal Health section above belong to this group, i.e., items 
12, 13, 15 and 17. Other infectious diseases of livestock included are anthrax 
and parasitism such as cysticeroosis. 

Livestock production 
1. Field studies and evaluations of upgrading cattle through artificial 

insemination and bull distribution under various ecological conditions. 
2. Characterization of the types and genetic composition of cattle in various 

regions. 
3. Selection and development of the indigenious cattle as breeding or 

upgrading stock for increased draft power and milk production. 
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4. Characterization of the Bangladesh Black Bengal as a goat breed. 
5. Histological studies of the skin and hide of the Bangladesh Black Bengal 

goat. 
6. Selection and breed improvement of the Bangladesh Black Bengal goat

by inbred lines. 
7. Village level evaluation of the cockerel exchange programme in terms of 

breed preference for upgrading and productivity.
8. Studies in different regions on replacing cows with buffaloes for draft 

power. 
9. Selection and upgrading of local water buffaloes for draft power and 

milk. 
10. Search for an all-seasons or legume forage that can be grown on 

roadsides, bunds and pond banks for cattle feeding, and then its genetic
improvement. 

11. Agronomic studies ok' Leucaena leucocaphalaunder different ecological 
conditions. 

12. Studies on the feedstuff values of non-conventional, indigenious crops
and plants for improved nutrition of cattle and poultry.

13. Feasibility studies on the industrial processing of local agricultural
residues which are of potential importance as feedstuffs, e.g., cottonseed oil 
meal and mango seed oil meal. 

14. Designing and testing the adaptability of improved harnesses, yokes
and piloughes for draft animals. 

15. Studies on conserving and using of sugarcane tops as fodder for draft 
and milk animals in the villages. 

16. Survey on unconventional sources of feedstuffs. 
17. Study on the critical amount of by-pass protein required for ruminants 

as supplement in the feeding of ammonia urea-treated straw. 
18. Studies on the use of bio-gas effluent as a feed supplement.
19. Studies on the different hybrid combinations and deshi cattle to 

determine the interactions between environmental stress under different 
ecological and farming conditions in Bangladesh. 

Production economics 
1. Studies on the popularization of bio-gas technology with reference to the 

economics of plant construction, e.g., individual ownership compared with a 
communal undertaking. 

2. Studies of the socio-economic patterns of li'estock farming in different 
districts of the country.

3. Surveys of the marketing networks of livestock and livestock products.
4. Studies on the economics of scale in integrated farm operations with 

particular reference to size of the livestockthe component.
5. Economic analysis and quantification of the losses in livestock and 

poultry for morbidity and mortality due to diseases and parasites. 

The financial resources available for agricultural research are extremely
limited in Bangladesh. In tne mid-1970s this amounted to only ).023% of the 
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total gross value of agricultural production. This may he compared to 0.044% 
in Pakistan, 0.097% in India, 0.207% in Thailand, 0.275% in the Philippines, 
1.34% in Japan, and 1.73% in the United States. Of course, the share 
available for livestock research is much smaller. We cannot afford to spread 
these meager resources too thinly over too many projects, a magnificant 
number of which may never bring results applicable to the country's livestock 
economy. Our efforts must be concentrated on a few selected projects which 
are of the highest priority and promise the quickest pay-offs in the 
smallholder farm economy. 

It has been pointed out that research efforts have been limited, scattered 
and uncoordinated due to the absence of a national livestock research agency. 
There has been no institutional arrangement for continuity of livestock 
research to backstop the national deve l.pment programme. 

Given this situation, the creation of the 3angladesh Livestock Research 
Institute deserves prompt consideration for maintaining livestock research 
that will satisfy the technological needs of the national livestock development 
programnmc. It is of great sat i,faet ion that the World Bank has come up with 
proposals to assist the estahlishment of the langladesh Livestock Research 
Institute at tile (Cenlra.l Cattle Breeding S tion a( Savar. The project 
documents are prepardCL and under active consideration by the Government. 
It is hoped that with the establishment of this Institute tile constraints limiting 
livestock research will be removed. 
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Studies on Poultry Breeding in Bangladesh 

M A. iFAxi 
Bangladesh Agricultural Univetsity 

The objective of poultry breeders today is to develop birds that will 
produce the most eggs and meat at the least cost and in the shortest possible 
time. 

Chicken 
'ile three breeds of Single Comb White Leghorns. Rhode Island Reds and 

White Plymouth Rocks account for more than 8(1% of the world's chicken 
production. The paper describes the trends in poultry breeding objectives, 
and the sophisticated technology devoted to this sicntific work. It is argued 
that Bangladesh and other de'.'hpinti countries should take advantage of the 
existing tech nology in adVianced countries and apply it to their own situations. 

The priority of the BALI poultry development programme is to improve 
production in the villages where most poultry is reared. Attempts were made 
in the 196(s to upgrade the local (dcshi) stock by crossing with exotic breeds 
under farm conditions. The results of this upgrading were encouraging but the 
process was lengthy, time-consuming and expensive. 

In 1976 a method of short-term upgrading of poultry was adapted from a 
scheme developed by FAO. Tile method is to cross local hens with hybrid 
exotic cocks, after tirst removing the local cocks from the villages. An 
evaluation of this process after three years indicated that the annual 
production of eggs increased 35%, from 3) to 70 eggs per hen during the 
project period. Egg size increased significantly, the offspring were heavier, 
the mortality rates reduced substantially. and villagers' poultry income 
increased by about 50% annually. The paper reports on the details of this 
process as well as plans being made to impro\,c upon the system. The goal is 
to produce a variety/cross/hybrid chicken suitable to Bangladesh's tropical 
conditions which produces eggs at a satisfactory rate with expected gain in 
body weight, has disease resistance and heat tolerance, and a uniform colour 
(prefer red). 

Ducks 
There are no high yielding breeds of ducks native to Bangladesh. Farmers 

depend on Khaki Camphells and Indian Runners for egg production in the 
limited market. These ducks, perfectly a cross with local ducks, can be 
profitably raised in riverine and low-lying areas where they can collect most of 
their feed from the water. Muscovy or Pekin are the best breeds for meat 
production, but a cross with local or Khaki Campbell may be more suitable 
for Bangladesh. A short-term upgrading programme as described for 
chickens is needed to improve duck production. 
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Other poultry 
A flock of Japanese quail may be imported to see if they thrive under 

Bangladesh conditions. This is a popular game bird in many countries. 
Turkeys do not thrive in the hot, humid clinmatc of Bangladesh. Heavier 
breeds of pigeon, such as White Kings, can be bred profitably for squab 
production. 
The paper recommends (1) collaboration with poultry breeders in 

advanced countries to secure replacement and breeder stocks, (2) adding a 
poultry geneticist to the BAU faculty and quite a few to the Livestock 
Department, (3) inserting a large amount of capital in a poultry breeding 
programme, and (4) developing a programme of technology transfer to 
Bangladesh from advanced countries so poultry development can advance at 
a high rate. 

Dr. Latif is Professor and Htead, Department of Pouhry Sciencc. BAU. 

Poultry Nu:1tili Rescarch in Bangladesh 

S. M. BULtUJL. AN) S. D. CIIoWVI) tURY 

Baigladesh Atiricultural Un vctsityV 

Q. NI. E. llt:.tF. 
BaIngladcsh Agriculiural Research Council 

Giving proper nutrition to poultry is necessary to produce the meat and 
eggs needed for the people of Bangladesh, especially those persons who are 
inadequately fed. Feed costs are 00 to 65", of the total expense of producing 
poultry meat and eggs, so nutrition constitutes a major part of poultry 
production. 

There is no systematic research on poultry nutrition in this country. The 
sporadic nutrition studies have been inadequate and of little application to 
poultry production. Constraints to this research include the (1) competition 
between humans and poultry for cereal grains, (2) poor exploitation ot 
available fced resources, particularly unconventional feed, (3) lack of 
facilities for systematic rescach, (4) lack of standard mixed feeds in the 
ccuntry. (5) absence of fecding standards for Bangladesh, (6) lack of sound 
governmental policy for the import and export of poultry feed ingredients. (7) 
lack of poultry extension activities, () lack of co-ordination between 
researchers and the extension oreatiizat ion. (9) lack of input supplies to the 
farmers, (10) lack of honour, dignity and remuneration for the researchers, 
and (11) lack of funds and the multitude of administrative complexities. 
There should be increased poultry research which is aimed at greatly 
expanding the production of meat and eggs so as to reduce the country's 
shortage of animal protein. 

Dr. Bulbul and Mr.Chowdthury are members ot the Departmen of Poultry Science. BAU; Dr. 
Iluque is a Senior Scientific Officer, BARC. 
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Studies of the Diseases of Cattle 

K. S. ISiLAM 
Bangladesh Apricultmral Univcr;.ity 

There is no accurate and reliable information on the prevalance and 
distribution of diseases of cattle in Bangladesh. It appears that some of the 
major infectious diseases have existed since the introduction of cattle into the 
Indo - Bangladesh region by (entral and West Asian migrants and invaders. 
The earliest report on the prevalence of foot-and-mouth disease, rinderpest,
and septicaemic pasteurellosis in the cattle of Bengal (now Bangladesh) was 
by Dr. K. Palmer in 1867. 

During the twelve years since independence, studies on the diseases of 
cattle have not been promising. Anthrax, septicaemic pasteurellosis, black
le-, mastitis, tuberculosis, colibacillosis, Johne's disease, tetanus and 
listeriosis were recorded earlier. 

Brucellosis. caused by Brucclla abortus.was found to be more prevalent in 
organized dairy farms than in rural In rural areas, ofareas. pockets 
brucellosis exist in certain herds ard villages; under such situations the rate of 
inleition may reach 63%. Abortion due to brucellosis is not yet documented 
in Bangladesh. but the brucella infection is present in 60 to 80% of the 
aborted cows. retained placenta and genital complications. The presence of 
sub-clinical mastitis due to brucellosis poses a great concern to human health 
in this cop!trv. Milkers, dairy workers and agricultural workers were found to 
be serologically positive to brucellosis. 

Bovine tuberculosis is present in both farm and rural cattle. A higher
prevalence was observed in crossbreed cattle than in indigenous breeds. 
Nlastitis due to Streptococcus agalactiac. StaphylococcUs aureus, Streptococ
cus ublris and Cornebacteriumpvo(geenes, respectively, was prevalentmore 
than Staphyloccus albus, Streptococcus dys'alactiae. Streptococcus aberis, 
Streptococcus pvogenes. Pseudomonas sp.. Brucella sp., and Cbli-forni sp.

Septicaemi: pasteurellosis caused by Pasteurclla Inultocida is found in 
coastal and low-lying areas, especially in the summer and monsoon months 
between April and September. 

Sahmonella blocklev from the intestinal contents and feces of cattle has 
been recorded for the first time in Bangladesh. Its pathogenic role has not yet 
been ascertained. 

Viral diseases like foot-and-mouth, rinderpest. rabies, virus diarrhoea, and 
papillomatosis are present in the country. Blue tongue, infectious bovine 
rhinotracheitis and para-influenza 3 have been detected for the first time. 
Ephemeral fever is fairly common in this country. An outbreak of it during 
April-May 1980 was reported in Pabna. 

Clinical parasitosis is not frequently encountered in the veterinary clinics, 
but sub-clinical and low levels of parasitic infestation cause a chronic and 
debilitating effect on the working efficiency and productivity of animals in the 
country. Humpsore caused by Stephanofilariaassamensis is a major problem 
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yet the mode of transmission of this disease is not known. It is reported that 
bacteria produce local suppuration and breakage of the superficial layer of 
the skin. Fly vectors then bring microfilariae to the area to cause humpsore. 
Schistosomiasis is widely prevalent. Nasal schistosomiasis is endemic in 
coastal regions. Sub-clinical nasal schistosomiasis with no clinical symptoms 
has been recorded for the first time in the cattle of' Bangladesh. 

Reproductive diseases are associated with tritrichoinonas infection. 
Moneiziasis can cause a clinical disease in calves and produce symptoms of 
profuse watery diarrhoea, dehydration, and decreases of plasma and total 
blood volume. In clinically-affected cattle, Balantidiru coli can cause marked 
emaciation, weakness and anorexia, and the rate of infection may go up to 
13.6%. Gastrointestinal parasitosis is a problem of magnitude. It is reported 
that it is not a problem of significance in the cattle raised in native pasture 
land in Pabna. 

Diseases due to toxic materims include those of Abrus pricatorius, the 
aLIeous extract of seed which can produce a severe systemic reaction and 
often is used by the cobblers to maliciously kill animals. Rakta-karabi leaves 
(Nelilll illdiCcrlrl) i tirt CrLcLcllrcrct.f as a solrce of poistuilg. A large 
death loss occurred in 1981 in Pabna and Faridpur districts due to nitrate 
poisoning caused by eating shyma and pahari kalmi. Cyanide poisoning also 
has been observed in cattle that have eaten i:shi plants. 
The most common systemic diseases were tympimitis. pharyngeal paralysis, 

yoke-gall. myiasis due to Cr'vson via hezziana. lame:, ;ss, congenital tendon 
con raction. tn inbilical hernia. congenital artesia ani. ascitis due to pyometra, 
bovine posthitis due to C(orV,r2ehCteriunr sp. and E. coi. Infertility poses a 
great problem for cattle raisers in this country. Repeat-breeding syndrome is 
very often associated with infertile cows. (rorvnebacterium pvogcLnes, 
StrCptc cttCCsanrid Sta!jhy/occOcrs nureus were isolated from the)tOLccspy'( 
genctial tract of repeat-breeding cows. 

Detailed epidemiologica studies are necessary to get a comprehensive 
picture of the diseases of cattle in Bangladesh. 

)r. Isla isAssociate I'rofesso r).particnr l lcd inc, BAIt. 

Parasitic I)isCascs of ('a ti c in 13ugladcsh 

NIH. Il,.\l-riZt rR R,xr M..N 

h igrculnmraIflanh~ld. University
 

Investigation on the parasitic diseases of cattle revealed the presence of the 
following species of parasites in Bangladesh: Pseudastheinia sp., Fasciola 
glgantica. Parain,,/ustoinmn explatmturnm Gastroth v/ax crumncniler. Cot ,v
lot/horomi cotylotphoruim, l;ranlphistoinun scoliocoeliui., llimahogaster 
paloniac, LEurvrretna celaticutri. Schistos ima nasalis. Schistosomia in
dicun, SchiSutOsoma hit Ncoascaris vitulorutn.. ris. Monieiia expamnsa, 
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Strongyloides papillosus, Oesophagostonum radiaturn, Oesophagostoinum
venulosum, Agriosloinun vrvburgi, Bunostonum bovis. Bunostornun7phle
botoiunT, Trichostrongylus axei, Osterlagia trifurcate. C'oopCria punctata,
Cooperiapectinarta,Haemonchus contortus, Haemonchussiilis,Mecistocir
rus digitatus. Dictvocaulus viviparus, Thehizia rhodesi, Gongylenoma ing-
Juvicola. Setaria dgitata, Stephanotilaria assainensis. Capillaria hilobata, 
Babesia bi ,.mina, Theileria nutan;. Try'am',)sofna evansi. !Eirneriazurnii. 
Eimeria bovis, Trichoinonas foetus. and T iI'ana sp.. Demodex hovis. 
Boophilus micrt )philus, lhaeinolphvsalisOislUU 5,. Rhipicephalussanuuineus, 
I-!vzalennna .Inatolicutm. I)amaiinabovis. Itacitt!)ik.r ts curvttertnus" IIeaina
to0)inlus tubcrcalatfts, I Iaenatopinus luaidripettuss. StOtn OXV.sczloitrans. 
Afnscai conducens. ('hrvsonica bCzzi;Ha. And (u)littu;. ancricana. 
T c eneral incidence of infestations by these parasite. is vcr,' high. Most 

animals are infested with more than one species of parasite. The parasitic load 
is always high anmong calves. The calves and young adults of exotic and 
crossbred animals are severely affected due to heavy infestations of parasites.
Mortality of calves and morbidity inadults is estimated to cause very high 
economic losses. 

Most mortality among calves is caused by Neoascarisvitulorurn. -Iaen1on-
Chus spp., MecistOcirrus digitatus, Bunostonnun spp., Fsciola Ogiganticaand 
Mloniezia expansa. Morbidity in terms of reduced meat and milk production
and the loss of draft power is also significantly high due I') the chronic and 
insidious effects of parasites like Stephanofilaria assarnensis, Schistosoma 
spp., hydatid cysts, immature paramphistomes, Boophilus microplus. 
lacinaphvsalisbispinosa and Haematopinus spp.

In view of the significant economic losses caused by these parasites, there is 
emphasis on the prevention and control of the most harmful parasitic

diseases. The available information is insufficient, thus further studies are
 
suggested on the epidemiology, bionomics, seasonal variations, and popula
tion dynamics of the concerned parasites. Such research may help develop
effective prevention and control of parasitic diseases and thus lead the way to 
successful cattle development programmes. 

Dr. Rahnmn is Associatce Professor, Department ol Parasitology, BAU. 

Incidence I Parasitic )iscases illBalngladesh 

A. K. N,\z!RIl))1N A IMI-I) 

Livestock Research Institute 

The Directorate of Livestock Services began the investigation of the 
incidence of the parasitic *diseases of domesticated animals in 1956. 
Approximately 90% of the cattle, buffaloes, sheep and goats of Bangladesh 
are infected with helminth parasites in varying degrees. The parasitic load in 
the rumen is 69%. abomasum is 80%, intestine is 84%, and liver is 51%. The 
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hydatid cyst in ruminants is found in 21% of cattle and 32% of buffaloes. The 
incidence of schistosomiasis in cattle is 83%, in buffaloes is 88%, in sheep is 
18%, and in goats is 21%/o. Protozoan parasites and arthroped vectors of 
diseases also have been recorded. 

Mr. Ahmed is Principal Scientific Officer. Endo Parasite. Section, LRI. 

Incidence and Control of Ranikhet (Ncwcastle)
 
Disease in Bangladcsh
 

l). M .NSI:Rt;I- ANIN 

ianladesh Agricultural Univcrsit v 

The papet reports on the incidence of Ranikhet (Newcastle) disease (RD) 
in Bangladesh and its severity. It was found that 67.4% of 660 respiratory and 
brain tissue samples collected from chickens in 150 localities covering 19 
districts of Bangladesh yielded the Newcastle Di,ease Virus (NDV). 

The paper presents a brief review of the part plY,'ed by NDV in mixed 
infections in chickens involving other respiratory pathoger., and management 
factors, although no research on this subject has bee, conducted in 
Bangladesh. 
The paper discusses the current immunization procedure followed in 

Bangladesh to protect chickens against RD and the comparative efficacy of 
some vaccinal strains. A research study determined that maternal antibodies 
transferred to chicks from vaccinated parents did not exert any depressive 
effect on immune response following primary (initial) vaccination against 
NDV. The period from 1 to 12 days of age is an optimum time for primary 
vaccination of chicks with lentogenic strain of NDV. 

A programme of vaccination using eye-drop administration of live B1 
vaccines during the first two weeks of hatch followed by intra-muscular 
inoculation of live vaccines of Komarov (K) strain at 10-12 weeks of age 
produced sufficient immunity in chickens against RI) virus to protect birds 
for at least seven months. 

The estimated total annual requirement of RD vaccines needed for baby 
chicks, growing and adult birds is approximately 160 million doses,. In contrast 
to this, the Directorate of Livestock Services produces 70 million doses. The 
pilot project for development, production and studies on poultry vaccines at 
the Bangladesh Agricultural University can produce an additional 10 million 
doses of such vaccines. Thus, only 50% of the total annual requirement of 
RD vaccines is currently available in Bangladesh. It appears that almost 70% 
of total population of chickens remains unprotected against RD. 

The paper describes the difficulties for effective control measures including 
the absence of a Disease Control Act, type of rearing of birds in Bangladesh, 
sanitation and hygiene, inadcquency of the cold-chain system which is 
recommended to be ideal, maintenance of the requisite stability of vaccine 
titre at the time of use (particularly at the remote areas), vaccination at the 
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stipulated intervals, and the information lacking in these subjects that is
needed to identify the future trends and areas of research in the Bangladesh 
context. 

Dr. Amin is Associate Professor, Department of Microbiology and Hygiene, BAU.
 

Enzyme-linked Immunosorbent Assay (ELISA) 
And Its Application in Diagnostic Virology 

MUZAIIED T)DIN AIMED 
Ianfglde.h A,. t ural t lnivvrsity 

, :ASKAA 
National Institutes of Health 

The use of enzyme-linked immunosorben, assay (ELIBA) has been
introduced in the detection and quantitation of ant'" n and antibodies. 
Varieties of ELISA systems are being applied in the diagnosis of bacterial, 
viral and parasitic infections. 

In this review some important features of the double antibody sandwich 
ELISA system are discussed with particular reference to those elements
which are mos' important in determining the specificity, sensitivity, safety,
inexpensiveness and relative ease of performance of the assay. 

Dr. Ahmed is in the Department of Medicine, BAU, and Dr. Askaa in the Laboratory ofInfectious Diseases, National Institute of Allergy and Infectious Diseases, National Institutes of 
Health, USA. 

Utilization of Straw Treated with Urea
 
As Source of Ammonia in Bangladesh
 

M. SAADULLAI I AND MOZAMMEL+ IIAOUI-
Bangladesh Agricultural University 

This paper reviews some of the experimental information available from
 
the DANIDA/BAU straw treatment project. It focuses attention on methods

of treating the straw with urea and the 
 production responses from the
treated-straw based ration with calves and dairy cattle. It is concluded that
the urea treatment of straw increases the nitrogen content of straw and the
digestibility of nutrients, and promotes better growth responses with calves
and increased milk production in dairy cows. The spraying of fibrous 
materials with urea and then storing is technologically simple and easy for
small farmers to follow. The practice should be tried by farmers in their
village homesteads with improvements and alterations in the method made 
according to their needs. 

The authors are in the Department of General Animal Science, BAU, of which Dr. Saadullah is 
Associate Professor and [lead. 
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Performance of Cattle Fed Paddy Straw Treated 
with Animal Urine as a Source of Ammonia 

MOZAMMIE-L HAOLJ! 

Bangladesh Agricultural University 

CI IARI.ES DAVIS 

DANIDA 

M. SAAI)UI.I.AII 

Bangladesh Agricultural University 

[:RANI) l)()LiB ;R(; 

DANIDA 

Twelve local male calves were used to test the health aspects of using 
animal urine as a source of ammonia for treatment of straw. The trial lasted 
105 days and showed no negative effects of using animal urine in this way. 
The performance of animals fed on urine-treated str'aw was not different from 

that observed on animals fed sti aw treated with urea as a source of ammonia. 
Both performed significantly better than the untreated control group. 

Mr. Haque and Dr. Saadullah are in the Department of General Animal Science, BAU, and Mr. 
Davis and Mr. Dolberg are advisers, DANIDA projects in 13angladesh. 

Study of the Cost of Producing Cross-Bred Broilers
 
Up to 12 Weeks of Age
 

MD. MUJAFFAR -lOSSAIN ANI) SibIXFlUIDIN AIIMEID 

Bangladesh Agricultural University 

The experiment was conducted for 12 weeks oi two groups of cross-bred 
chicks: Aseel x Australorp and Australorp x New Flampshire. They were 
fed a ration containing 23% protein. The average body weight gain per chick 
was 90.01 g in TI(Aseel x Australorp) and 92.89 g in T2 (Australorp X New 
Hampshire). Average mortality of each treatment was 15%. It was found that 
feed and chick costs are the two major expenditures in producing broilers. 
Feed cost was 53.99% and the chick cost was 23.29%. The average body 
weight at 12 weeks was 1.76 pounds for TI and 1.68 pounds for T2. The cost 
of production per pound of broiler was Tk. 8.61 in TI and Tk. 9.02 in T2.Thc 
feed conversion ratios were 3.36:1 and 2.71:1 in TI and T2, respectively. It 
appears that broiler production can be profitable when they are sold at a 
market price of Tk. 12. However, it is suggested that the cost of producing 
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broilers may be reduced by genetic improvement in the growth and feed 
conversion rates by continuous selection and breeding, and keeping market 
and management factors constant and correct. 

Mr. Hossain is Lecturer, Department of General Animal Science, and Dr. Ahmed is Associate 
Professor, Department of Poultry Science, BAU. 
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KEYNOTE PAPER 

Fisheries Research 
A. 0. CiowDItuRY 

Director of Fisheries 
Ministry of Agriculture 

INTRODUCTION 

Fish are a source of animal protein, and fill a vital role in meeting the 
nutritional needs of the people of Bangladesh. Fish are the second most 
important staple in the dict, accounting for 80% of the intake of animal 
protein. Before World War If there was an abundant supply of fish and they 
were common for human consumption, but the need for fish culture or 
fisheries management did not occur. However, as time passed the population
increased. Thc-e were several natural calamities that resulted in famine 
conditions due to the scarcity of rice. This encouraged planners to look for 
ways of augmenting agricultural production. 

As a coselLnce of sc\'crJi alfictijiUIl ad water de\,clopnlicll pro.jects,
there have been faf reaching changes in the fish habitat. The construction of 
irrigation and food control structures, and the use of inorganic fertilizers and 
pesticides with modern varieties of rice have had a cumulative effect on 
aquatic life. The rural people also encroached on fish habitats by using water 
to irrigate rice fields and converted waterways into agricultural land for crop 
1iroduction. These steps are detrimental to the fish life in both open and 
impounded waters. 

As could he expected, these adverse conditions caused the fish production
to decrease. At the same time, the demand for fish increased several times 
with the increase of population. The country now produces approximately
700.000 tons of fish whereas there is annual demand for nearly 1.1 million 
tons. It is encouraging to note that the authorities have recently recognized
the need for increasing the production of fish in the country. 

PROGRESS OF RESEARCH 

Research undertaken in the past by thc. Directorate of Fisheries was 
restricted to the implementation of some development schemes such as (1)
control of aquatic vegetation, (2) culture of prawn in fresh water, (3) paper
mills' pollution, (4) fish parasites and diseases, (5) freshwater pink pearls, and 
(6) paddy rice with fish culture. There was no plan for guiding a purposeful
research programme for the development of fish culture or the management
of fisheries. This was also because qualified manpower and facilities for 
research work were not available. Late in the 1960s the Government 
organized research in a more co-ordinated manner, and the fisheries complex 
at Chandpur was established. This facility included the Freshwater Fisheries 
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Rese.,rch Station, the Fisheries Technological Laboratory, and the Fisheries 
Training Institute. 

The establishment of the new complex encouraged the consolidation of 
research work, but there still were not sufficient facilities and manpower for 
the appropriate development of the fisheries of the country. The fragmentary 
nature of the research did not provide the needed information. However, the 
development of the technique of induced breeding of carp at Chandpur has 
had a far reaching impact on aquaculture activities by way of the 
establishment of fish seed farms. In the late 1970s there was need for an 
Aquaculture Experiment Station which is being established on the campus of 
the Bangladesh Agricultural University at Mymensingh. 

During this period big hatcheries have been or are in the process of being 
established for large scale production of fish fry and fingerlings, which are the 
main input of fish culture. The problems of fish culture and fisheries 
management are receiving more attention with the increased demand for fish 
and fish products. It is imperative there be a national plan for the 
development of fisheries so research and development can be directed toward 
achieving the target of fish production. 

Recently the Government has taken several steps to co-ordinate and 
expand fisheries research. One of the major steps is the proposal to establish 
a National Institute of Fisheries Research which is necessary to execute a plan 
and programme that has autonomy and flexibility. 

RESEARCH NEEDS 

The supply of protein is inadequate to meet the requirements of our 
expanding population. The need is to increase the supply of cheap protein 
from underutilized fisheries resources, extend the fisheries boundary further 
from the coasts, develop the artisanal fisheries, mechanize the fishing fleet, 
and improve the fishing gear. The Government sets annual targets to rapidly 
increase fish production to compensate for the protein gap. However, 
expanding the fishing beyond an optimum limit may lead to catches that fall 
to uneconomic levels. 

There are two distinct needs in the development of open water or capture 
fisheries that deserve the attention of research. First, it is necessary to know 
:he potential stocks of fish that arc capable of yielding the quantity required 
under the development programme. It is essential to have an evaluation of 
the fisherics resources and the degree to which the potential yield of fish and 
shellfish are being exploited. This data will indicate where future develop
ment programmes will be successful and where they will not, so are essential 
for' planning. Other information also is needed to make the best use of the 
fisheries resources which are under exploitation and those approaching full 
exploitation er which are already overfished. One of the most ;mpottant 
items of information needed is the amount of fishing that will provide 
maximum yield. 

A second important role of capture fisheries research is to monitor the 
effects of the development projects. Fisheries are a renewable resource, so do 
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not often lend themselves to experimentation. A great deal can be learned 
about fisheries dynamics and planning the future development programmes
by carefully monitoring the number of boats in a fishing fleet, the fishing
methods, and the size of the catch. 

The position of culture fisheries is different and is comparable to some 
extent with agriculture. As in capture fisheries, the limit for development is 
not bounded by the size of the natural fish stocks but depends on suitable 
areas for aquaculture, technical information on the local conditions which can 
be readily understood and used, and the amount of investment availabie. The 
objective of aquaculture research is to determine the suitable areas, the best 
culture systems that have been successful in other countries, and then to 
adapt these to the local conditions. A further step is to devise and develop 
new systems for cultured species and for wild indigenous species that might be 
brought under culture. 

Aquaculture involving fish or shellfish culture in cages, net pens or ponds
and molluscs in open waters requires the production or collection of juveniles
and providing conditions for their fast growth with a minimum of mortalities. 
The research involves the rearing of the young, the study of food and 
environmental conditions required throughout their lives, and the develop
merit of systems that will provide these conditions. This requires experi
mentation on a pilot scale in the laboratory which leads to trials on a 
commercial scale. AqaMculture research also involves the control of diseases 
and predators.
 

Aquaculture development bring suitable information
must on culture 
systems to those who are in a position to use it. This is followed by the 
continuous improvement of the existing systems. This information is 
communicated by both technical and non-technical manuals and reports,
tec:lhical advice, and by demonstration farms which are operated on a 
commercial basis. 

The research and its application always should be closely integrated by use 
of a two-way flow of information and experience between the research 
workers and the producers. 

ROLE OlF tNI'IRSIII-'LS IN FISIIFIIiS RI:Si.AR II 

This discussion has pointed out that research undertaken by the Govern
ment will be applied and field-oriented to provide technical information for 
fisheries development and management.

The primary contribution of the universities will be to provide courses in 
fisheries to train biologists with a basic understanding of biology, ecology,
statistics, and other branches of fisheries science. The universities involved in 
research should be specialized and develop a school concentrating in a 
particular field of fisheries research depending on the scope and facilities 
available. It cannot be said precisely what the universities should investigate.
Experience in other countries is that fisheries research in the universities can 
be devoted to the more long-term, basic and background problems which 
have a secondary priority in the Government fisheries research programme. 

http:RI:Si.AR
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ABSTRACTS 

Aquaculture Management Prograrnrnc in Bangladesh 

KAzI AzIZUL HAQUE 

Directorate of Fisheries 

The cultivable waters of Bangladesh include 336,000 acres of ponds, 40,000 
acres of oxbow lakes, 7 million acres of paddy fields, and 15,530,866 acres of 
mangrove and tidal flats. The paper discusses the status of aquaculture in the 
inland and coastal waters. While 1.5 metric tons of fish have been produced 
from some well-cared ponds, the average production is stili only about 75 
kg/A/year. The highest production obtained in oxbow lakes is 168 kg/A/year 
with the average about 10 kg/A/year. Production of fish and shrimp from 
coastal water is also low, only about 125 to 200 kg/A/year. 

The paper discusses the polyculture method adopted by pond culturists 
using the species Catla catla, Labeo rohita, Cirrhinus mrigala and Labeo 
calbasu. There is a recent trend of composite fish culture with the exotic 
species Hypophthalnichthys molitrix, Ctenopharyngodon idella, Cyprinus 
carpio and Aristichthys nobililis. Experimentation is underway for produc
tion of seed and rearing of catfish Clarius batrachus. Pilot operation of pen 
and cage culture is encouraging. 

Important species for coastal aquaculture are Penaeusmonodon, P.indicus, 
P. seinisulcatus, Metapenaeus brevicornis, M. monoceros, Macrobrachium 
rosenbergii, Lates calcarifer, and Mugil Sp. While 'Bhericulture' is a 
traditional practice in the Khulna region, aquaculture is a relatively new 
practice in the Chittagong area. Coastal aquaculture is expanding fast. In 
1979-80, the area under culture was about 65,000 acres while now it is more 
than 101,000 acres. 

The problems and constraints of aquaculture in inland waters include (1) 
large scale dereliction of ponds, (2) general lack of appreciation, (3) multiple 
ownership of private ponds, (4) lack of effective demonstration farms, (5) 
lack of adequate organization, and (6) lack of finance. In coastal aquaculture, 
the main constraint is the lack of technical know-how. The acquisitioa of 
knowledge in pond layout, identification of fish and shrimp larvae, water 
control management, fertilization, and feeding have been stressed. Land use 
policies, investment needs, and inadequate facilities for ice, transport and 
cold-storage are other problems. 

Giving encouragement to the private sector through physical and financial 
incentives is a strategy for the development of aquaculture. The paper 
describes facilities of training; the supply of inputs, especially fish seed; and 
the extension service offered by the Directorate of Fisheries. Twenty-eight 
carp hatcheries have been built to supply fish seed. Work on 67 more is 
progressing. Ninety-seven fish seed multiplication farms are distributing fry 
and fingerlings to pond culturists. The extension service has one fishery 
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officer aided by two field assistants in each upazila. They use the T and V 
method. Important aquaculture development projects of the Directorate of 
Fisheries rendering demonstration and extension services are: (1) oxbow lake 
fishery development, (2) Raipur Fish Hatchery Complex, (3) development of 
fish seed multiplication farms, (4) Fisheries Training and Extension Centre at 
Faridpur, (5) Demonstration Shrimp Farm at Satkhira, (6) fish and shrimp
demonstration farms in coastal districts, (7) shrimp and fish culture at 
Chakaria Sundarban, (8) pilot pen and cage culture, (9) establishment of 
mini-hatcheries in rural areas,(10) rehabilitation of derelict tanks at Nimgachi,
Nandigram and Dinajour, (11) intensive fish culture in 500 village ponds, and 
(12) the pilot project for edible mussel culture at Cox's Bazar. 

There is a growing awareness among the pond culturists. The responsibility
of the researchers is to feed the people with the technical know-how they
need for proper utilization of the fisheries resources. 

Mr. Haque is Project Director, Aquaculture Development Project. 

Study on Exotic Fishes in Bangladesh 

A. K. ATAULR RAIIMAN 
Aquaculture Experiment Station 

A list is provided of the fishes transplanted in Bangladesh for culture and 
other purposes. A short history of these introductions is appended as far ,s is 
available. There is a discussion of the principal biological characteristics and 
adaptability of the species to local environmental conditions and their 
advantages and disadvantages in aquaculture in respect of Chinese silver 
carp, grass carp, black carp, common carp and big-head carp as well as 
African cichlids of the genus Tilapia. To avoid any future complications, it is 
suggested that the biology and other parameters of the introduced species be 
studied in depth under controlled conditions before these are extensively used 
in the aquaculture programme of the country. 

Mr. Rahman is Proj('ct [)irector. Aquaculture Experiment Station, Mymensingh. 

Prawn Fisheries Research in Brackish Water 

A. L. BItUIYAN 

University of Chittagong 

About 30 species of prawn have been identified in the waters of 
Bangladesh. As many as 23 are found in brackish water. Some species have 
migratory habits. 

Of the brackish water prawns, Bagda (Penaeus monodon) and Galda 
(Macrobrachium rosenbergii) are important in the national economy as a 



128 

supply of fine food and for earning foreign exchange through exports. 
In 1975-76, the seeds of Penaeus nonodon were collected from the 

Karnaphuli estuary and reared in low saline water (S 2.0 to 7.4%) of the 
Coastal Defence Battery pond of the Bangladesh Navy. The seeds grew to as 
long as 246 mm in one year. People of the coastal areas of Chittagong and 
Khulna have now started to produce this prawn on a large scale. 

The ablation method was followed to obtain seeds in the labor-" .ry. 
Though the results were satisfactor) , the project was terminated a!r this 
hatching of the eggs was stopped. 

A study of the breeding and migratory biology of the Cialda [giant prawn] 
was undertaken to produce seeds for distribution to prawn farmers. Eggs 
from berried females were collected from the Karnaphuli and Halda Rivers (S 
up to 5.0°%) and hatched in the aquaria (S 12.0 to 15.0%) at the field station 
near Patenga Sea Beach of the Institute of Marine Sciences. The rearing 
technique of I to XI stages of zoca (larvae) has been developed for production 
of culturable seeds (juveniles) of this species. The larvae arc reared to 
juveniles in 38 days then released in a small pond for growing to adulthood. 

There has been limited investigation of the migration of the larvae of the 
Macrobrachiusrosenhergaii from the offshore spawning areas to the inshore 
nursery grounds. The broodstocks migrate for spawning at the start of the 
monsoon runoff, going from the river to tile offshore (S 12.0 to 15.0'%) where 
they start to release their eggs from pleopods. The hatched larvae float as 
plankters, moving randomly day after day toward the river mouth. They are 
moved as juveniles to the nursery grounds by the diurnal tidal currents where 
they feed, grow, develop and sprcad along the river from September to 
December in various salinities of up to 5.0%). The young and the adults also 
are found along the rivers and in those linked canals having tidal currents. 

The paper reports the preliminary diagrams of the probable route Of 
migration (salinity, berried females, larvae anld juveniles). The methodology 
is described for the collection of seeds (juveniles and young) from nursery 
grounds for distribution to prawn farmers of neighbouring districts. 

Field data suggests that berried females are most abundant from May to 
July; juveniles and larvae from June to August; and adults from August to 
November. The commercial harvesting of adults and juveniles is made with 
'Behundi jal' and 'Peloin jal', respectively. 

Additional investigation is recommeded to foster the production, develop
ment and distribution of seeds of those prawns of economic significance. 

Dr. Bhuiyan is Professor, Institute of Mailne Sciences, University of Chittagong. 
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Studies on the Culture of Fisheries Organisms
 
Under Different Limnological Conditions
 

MD AMINUL ISLAM 

Bangladesh Agricultural Universitv 

Bangladesh possesses extensive inland water resources. The total area of 
perennial waters is estimated at 1.6 million ha. An estimated 3.1 million ha of 
land remains under water for four to six months. This situation makes the 
water-land ratio of Bangladesh one of the highest in the world. The broad 
objectives of limnological studies arc described in the paper. 

Extensive research is needed to determine such things as the physico
chemical status of a particular habitat, its fertilizer requirements. and its 
suitability for fish culture. The paper describes the problems and constraints 
of limnological research, including physical facilities, lack of funds, and 
insufficient co-ordination among the scientists working in different research 
organizations. It also includes thirteen recommendations for the development 
of fisheries research in the country. 

Dr. Islam i!,lead. [,'iarnient of Fisheries Biology and LIimnology, and Dean, Faculty of 
Fisheries, BAW. 

Review of the Exploratory Surveys
 
Undertaken to Assess the Marine Fisheries Resources
 
of Bangladesh and the Present Status of Exploitation
 

Nil). S,1 AI II IIII)t I 

Marine Fisheries Department 

The Bay of Bengal has the potential to be a plentiful source of fish for 
Bangladesh. Several surveys have been conducted since 1958 with the 
assistance of foreign countries and international agencies to explore the 
possibilities of commercial exploitation and to assess and estimate the 
potential resources of marine fisheries. This paper gives a short account of 
those surveys. 

On the basi, of earlier surveys, West (1973) estimated the standing stock of 
demersal fish in the Bangladesh continental shelf to be 264,0(X) to 373,0(X) 
tons, and the maximum sustained harvestable stock to be 132,0(X) to 186,0(X) 
tons. -te also estimated the standing stock of shrimp at 9,(X)0 tons. 

Based on further surveys up to 1979- 80 and on the analysis and 
interpretation of actual catch statistics from the commercial landing of 
trawlers operated during 1979-1982,Penn revised the estimate as follows: 
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Maximum annual 
Standing stock harvestable stock 

Varieties tons tons 
Demersal fish 200,000-250,(XX) 100,000-125 ,X)0
Pelagic fish 160,000-200,000 30,(X)0-60,(X)0
Shrimp 4,000-6,(X'0 2,0(9)-3,000 

For harvesting these resources, the following fishing efforts were employed 
during 1982-83: 

Deep sea trawlers: Fish trawlers 25 
Shrimp trawlers 21 

Mechanized boat (Operating gill 
nets and encircled nets) 3,0(X)

Sailboat (operating (1) set bag nets, (2) long line 
(3) beach seine net. (4) other nct,). 9,0() 

Mr. Shahidullah is Deputy Director, Marine Fi,heries Department, Chittagong. 

Marine Fisheries Research in Bangladesh 

NI. M(IISIN Ai.i 

Marine Fisheries Research
 
Management and Development Project
 

The paper reviews research conducted intermittently from 1958 to 1980 in 
the Bay of Bengal. Most studies have observed the species composition and 
catch rate along with such oceanographic parameters as temperature, salinity,
dissolved oxyzen, and the bottom condition of limited fishing areas. The 
average catch rate of fin fish by trawling varies from 40 to 1600 kg/ha. The 
catch composition varied widely at different depths in terms of species and 
quantity. The surface salinity varied from 10 to 29 ppt, the temperature from 
28 to 290 C. and the dissolved oxyzen from 4.5 to 5.0 mi/I. At about 500 m 
depth, the salinity was recorded at 35 ppt, the temperature at 110 C, and the 
dissolved oxyzen at 0.2 ml/l.

The Government has decided to start survey investigation and research for 
the development and management of marine fisheries and mariculture in the 
coastal district. A group has been formed and will be trained in the Marine 
Fisheries Research, Management and Development Project to conduct this 
work. 

Dr. Ali is Project Director (In Charge), Marine Fisheries Research, Management and 
Development Project, Chittagong. 
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Prawn Fisheries Research in Bangladesh 

GOLAM KIBRIA AND M. KABIR AHMED 

Directorate of Fisheries 

This is a comprehensive review of prawn fisheries research that has been 
conducted in Bangladesh. A total of 63 species of prawn has been identified. 
Information has been incorporated on the abundance and distribution,
biology of some important species, fishery and management, culture,
reproduction and larval of prawn.rearing Finally, recommendations and 
suggestions are made for the development, improvement and management of 
the prawn fisheries of the country. 

Mr. Kibria i, Senior Stictlic ()tlicer. Shrimp Culture Project, Satkhira. Khuin. and Mr.
Ahnmed was Research ( )Ilier (Shrimp lioIogy), Fisheries Research Station. (handplur, Comilla, 
Directorate of Fisheiics 

Post-Harvest Technology of Fish 

S. B. BHAITACHARJEE 

Directorate of Fisheries 

Bangladesh produces about 650,(X)O tons of fish annually. The production is
much less than what is required. The post-harvest loss of fish further increases 
the protein deficiency. Improved techniques can minimize the post-harvest
protein loss. Fish flesh contains four basic ingredients: water, protein, fat and 
minerals. 

Fish is an extremely perishable foodstuff. Spoilage results from a series of
complicated changes brought about in the dead tissues by enzymes and 
bacteria. Preservation is an interruption of the natural changes which occur;
these processing methods include chilling, freezing, drying,. salting and 
canning. 

Chilling is the storage of fish at or slightly above (Y'C. This is done by ice and 
is a short-term storage method. Freezing is a long-term method at a 

.temperature of -300C 
When the moisture content of dry fish is kept around 20%, bacteria cannot 

multiply. Salted dried fish have better keeping quality.
The quality of mechanically dried fish is much better than the sun dried 

product, but the process is expensive. About 30% of the Bangladeshi 
production of fish is sun dried. 

Hilsa is salted in Bangl-idesh when there is an excessive supply. Pickling is a 
better salting method than brine or kench salting.

Canning is a relatively modern technology to preserve fish but is not yet
popular in Bangladesh. The process involves hermetically sealing the fish in a 
container, heat sterilizing the sealed unit and then cooling to the ambient 
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temperature. Sterilization is done at 121"C for 20 to 30 minutes. Canning of 
hilsa is a good prospect for fish processing in Bangladesh. 

Care should he taken when handling fish that normal spoilage is slowed 
down and contamination is minimized. The purpose ol good handling is to 
keep the fish cool, undamaged and clean. Good handling will help to 
minimize the post-harvest loss of fish protein. 

Mr. Ithaltac harjee isDeputy Dirc I)irectrorate o f Fisheries. located at the Fisheries 
Technological Research Station. (handpuir 

Notes on IntCn1SivC Fish C1ulture in BtungadCsh 

M. A. MA/ID 

:ish \\ere almtidant ill tills dl B~ritish rule therefore fishclutltl- utting tite 
culture Was not a lcccssit\. Neither wvere 0d and nut ritiot I plrthleln dinie 
that periOd disea \\'ere by poor unsanitaryIsmost vses caused lygiele, 
conditions. and intladequate medlical facilities. Most ol, the lisCases of tile 
Third World countries are knowtt to be caused h nalntttrition. Food and 
nutlitioll a.rle fr our hilt also for our11ot onlV prlobCtlenms huMIll poIlptulationl 

ILuatic Mtld laud +tiinIIals.
 

Our prestlt s\stltnl of fish Culture Is 110t I truet+ culture, but raither is tile 
natural rearillnl otflish without eniplo\ing any food oi- care. Natural foods, 
Such as plankton, are not abitudant it the water St call Support only a slimll 
population of, fish. They\' .'i ltll1dl NUttlitioll thusllnt! prV~id iotlwh Ias \\Well. 
remains i prohlei for fisheries growth. 

Additionally. there is irriatiti, ctISructioll Of dLIms ani hairaCes, 
irrational use-, of1'pesticides, interference with tile ccolog\. ind the applica
tion of other agricultural inputs tha 1)ose sei'u, aitl conlttutus thlreitS to 
tile growth ll Survival Of fil ats tle\' exist i rltlui.e. These probleins are 
Un'ikcly to diminish illlhe nilr fLture; rither. thev Iy he icc-lCricted. AS i 
result, tile Of\'tlalitVof Ill ias Lcreased tnarkedlv over the last fJew years 
st thilat it is highly JlinsufficiCtlt to tteet otl normtil i~retiIreillCttS. ('0 CleUiClt
lv, tile cost of fiht is increasin, dav-b\-da\ at ait aillilile rde wilCh is hCevtnd 
our purclrasinl cpiacit'y. ()ur popukltitn hasi'llearl doubled since ;chlciiln 
lalitlntal indllCptItLCuce. lhe supply of fish shoild hic IbCCtIitcreased 
ptolntluiately With tileitreasc of populatiot. \V._, Illnt'Ilcrese ir fish 
ptlduclton a',this tile chicf soulce denlilld lr prottin.is for (llil f ililill 


To iilcse yitlds. the Oei ,shtotil relicCd
tltur:il f fill be I 
itensive culture. Nlttaut.iee ll ll aIlrifllefintbl ill fhi ,poctetireC. Fish caln be 

grWti il high densitiCs itlILer intetsi\c cullturil ItchttiqJuCs i etlplying 
Supplelental feed. lhe resull is that tile yield per utitill lwaler volhine is 
itcreased. The success of irlttt\e fisl clltie !Cpencls to lire extett oill' 


sttppleltil fectlng. Nutritional studies ate essential Ifr the fortunlation If, 
w\ell-balanced itificil ditsi1+ eCnnttlical Uitfortunately, llofor fCeditng. 
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balanced dietary formula has been established for any local species that could 
be developed from the locally available raw materials, and so that those 
species could be brought under successful aquaculture. The following are 
suggested for priority research topics for the development of intensive fish 
culture in Bangladesh, 

1. Nutritional studies of local species: 
a. 	 Requirements of major nutrients:
 

Proteins and amino acids
 
Fats and fatty acids
 
Carbohydrates 

b. 	 Requirements of minor nutrients: 
Vitamins
 
Minerals
 

2. 	Nutritive values of locally available waste materials for possible use in 
the manufacture of supplemental feeds. 

3. 	Fish breeding, genetics and hatching development. 
4. 	 Control of diseases and parasites. 
5. 	Physiology and behaviour of fish. 
6. 	 Effects of limnological factors on growth and survival. 

Dr. 	Mazid is Assistant Professor and Head, Department of Fisheries Technology, BAU. 
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KEYNOTE PAPER 

Soils Research in Bangladesh 
M. AmiRUL ISLAM 

Former Executive Vice-Chirnman
 
Bmnglhidush Agricultural Rescarch Council
 

I thank the Bangladesh Agricultural Research Council for inviting me to 
present this keynote speech in the National Symposium on Agricultural 
Research to observe the tenth anniversary of the establishment of BARC. I 
have reason to be happy on this occasion, for among others, I had some part 
in the formation of BARC. 

Since the theme of the Symposium is "Ten Years of Agricultural Research 
in Bangladesh," it is an occasion to review and evaluate the progress in soil 
research during this period. For a better understanding of the accomplish
ments it is helpful to give a resume of the development of soil research in the 
geographical area now under Bangladesh during the British India and 
Pakistan periods. 

SOIL RESEARCH DURING TIlE BRITISII INDIA PERIOD 

During the British India period, soil investigations were carried out in the 
Agricultural Chemistry Section of the Agricultural Research Laboratory 
under the Dirvcttrate of Agriculture. The laboratory building is still standing 
in its place at Farm Gate as historical evidence. Dr. M. A. Quader, Dr. 
Sulaiman, and Mr. Wahidul Islam are some of the living scientists who 
worked in this laboratory during that time. Soil samples were collected from 
different parts of the province, then chemical analyses were meticulously 
carried out in the laboratory,presumably for assessing the nutrient content and 
fertilizer needs of the soil. Fertilizer trials used to be conducted in 
government experiment stations with chemical fertilizers and organic 
manurcs, including both the bulky types such as cowdung, compost and green 
manuring, and the concentrates such as oilcakcs, bonemcals and fishmeals. 
There was practically no use of chemical fertilizers in those days, and fertilizer 
recommendations were hardly known to the farmers and district level 
agricultural officers. 

When I joined as an agricultural chemist in January 1950 1 found a large 
quantity of soil analysis data scattered over many notebooks and files. I had 
all the data compiled and used them in preparing the Nutrient Status of East 
Pakistan Soils. The Soil Tract Map of East Pakistan, with information on 
nutrient status and fertilizer requirements, was a valuable document at that 
time. 

One long-term experiment began during the British India period under the 
auspices of the Imperial Council of Agricultural Research. It was on the 
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"Effect of continous application of sulphate of ammonia on the yield of rice 
and soil condition". It was started in 1945-46 at Dacca Farm and in 1946-47 at 
Rajshahi Farm. These experiments were continued under the author for a 
long time during the Pakistan period. There were some very important 
conclusions on the dose of nitrogen, and on the use of cowdung and lime 
along with chemical fertilizers, and their effects on calcareous and non
calcareous soils. 

In the Chemistry Department of the University of Dacca, some important 
investigations were carried out on clay colloids, lateritic soils, methods of 
mechanical analysis of soils, and nitrogn transformation under different soil 
conditions. The identification and isolation of nitrogen fixing blue green algae 
(BGA) by Dr. P. K. De was an outstanding contribution during those days. 

SOIL RESEARCH AND DE-VELOPMENT DURING TIHE PAKISTAN 

PERIOD 

An important development during the early Pakistan period was the 
creation in 1949 of the Soil Science Department of the University of Dacca. It 
quickly started producing graduates and post-graduates in soil science and 
was regarded as the pioneering soil science department in the subcontinent. 
The establishment of the Agricultural University of Mymenshingh with a soil 
science department gave another stimulus for the production of soil scientists 
in the country. A soils division was added to all the research laboratories and 
establishments connected with agriculture. A Soil Science Society of Pakistan 
was started in 1958 with its headquarters at Dacca, and with a large 
membership from both East and West Pakistan. The Society started regular 
publication of the Pakistan Journal of Soil Science. 

The most important research activity during this time was the start of 
fertilizer trials in farmers' fields. The scheme for this was repeatedly turned 
down by the Food and Agriculture Council of Pakistan. The greatest 
opposition came from Dr. A. D. Shaik, at one time Agricultural Chemist of 
Sind and subsequently Director of Agriculture of that province. Scientists of 
that time could not accept the idea that scientific experiments could be 
conducted in the farmers' fields instead of in the government experiment 
stations where the conditions could be rigidly controlled. Without going into 
the arguments of advantages and disadvantages, we were ultimately 
successful in starting such experiments in the project supported by the Food 
and Agriculture Organization of the UN and UnitcL Nations Development 
Programme. The results helped to prepare the fertilizer recommendations for 
the important crops of the country. Fertilizer use then started to rise steeply. 
The finding that urea was as good a nitrogenous fertilizer as ammonium 
phosphate - in some cases even better - helped the authorities to establish 
a urea factory in East Pakistan. 

Encouraged by the results, the Government of East Pakistan became 
enthusiastic to have the project cover every thana and union. However, the 
enthusiasm was restrained and action concentrated on starting the Soil 
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Fertility and Soil Testing Institute, with provisions for regional laboratories. 
Ultimately,West Pakistan followed suit and started fertilizer trials in farmers' 
fields on a much larger scale. 

During this period there was further development in the soil survey. 
Originally there was a small soil survey unit of three or four persons. The 
author started a bigger soil scheme in 1951 with one Class I officer, four Class 
11officers, ten research assistants, and a large number of laboratory and field 
assistants and other personnel. In 1961, a Directorate of Soil Survey was 
started with assistance from FAO and which was converted into the 
Department of Soil Survey. Recentl € it was renamed the Soil Resources and 
Development Institute and has more than 450 staff members. More than 70% 
of the country was covered by reconnaissance soil survey before the 
independence of Bangladesh. 

During this period a committee was constituted to co-ordinate all soil 
research activities in the country with the Secretary of Agriculture as 
chairn 1. A book on the soils of East Pakistan was prepared and sent to the 
government press for printing. Due to the unfortunate negligence of some 
officers, the book did not see the light of day. 

In the 1960s high yielding varieties of rice were introduced in East Pakistan 
with great enthusiasm. Fertilizer recommendations were worked out along 
with variety tfials for the miracle rices. 

SOIL RESEARCH UNDER THE INDEPENDENT BANGLADESH 

Many of the activities described under the Pakistan period have continued 
under the independent Bangladesh, though in somewhat moribund 
conditions in some organizations. However, new hope and enthusiasm were 
created, and exitedly good research work was conducted in the new nation of 
Bangladesh after the establishment of several research institutions: 

* 	 Bangladesh Rice Research Institute, with a soils division. 
o 	 Bangladesh Agricultural Research Council, with responsibility to give 

co-ordination and leadership to the national agricultural research 
system. 

* 	 Bangladesh Agricultural Research Institute, with a soils division into 
which has been merged the agricultural chemistry section of the former 
Agriculture Department. 

* 	 Bangladesh Jute Research Institute was rcorgaized with a soils 
division. 

* 	 Institute of Nuclear Agriculture. 
* 	 Sugarcane Research and Training Institute, with a soils division. 
* 	 Bangladesh Tea Research Institute, also with a soils division. 
The Soils Division of BRRI is well-equipped with modern scientific 

instruments. The scientists are properly trained with high academic degrees. 
They have access to recent advances and research facilities developed by the 
International Rice Research Institute. They have joint, co-operative and 
collaborative research programmes with IRRI. The initial soil fertility 
research at BRRI was aimed at fertilizer response and efficiency studies with 
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local and modern varieties of rice, and at organic manures as a supplement of 
chemical fertilizers. They found that due to residual effects, phosphorus and 
potassium fertilizers can be applied in alternate crops or every third crop 
rather than each year. They also found that the productive efficiency of 
applied nitrogen was considerably improved due to modified 3-split applica
tions in contrast to the conventional 2-split applications. 

BRRI has been a co-operator of the International Network on Soil Fertility 
and Fertilizer Evaluation (INSFFER) which is co-ordinated by IRRI to 
increase the fertilizer efficiency in transplanted rice. They found that 
sulphur-coated urea and urea super granules are better than ordinary prilled 
urea applied as either basal or split doses. 

BRRI was the first research institute in Bangladesh to discover and identify 
zinc and sulphur deficiencies in the wet paddy fields, first in some plots at 
Joydebpur and subsequently in many places over the country. In trials 
conducted at the Institute farm and in nearby farmers' fields, the sulphur 
deficiency was corrected by the application of either gypsum or ammonium 
sulphate. In trials at Tebnia and Gournadi, considerable increases in both 
grain and straw yields were achieved by the application of zinc sulphate at the 
rate of 10-12 kg/ha or by dipping seedling roots in a 2% zinc oxide suspension. 

Superimposed fertilizer trials were conducted during 1981 on boro and 
aman rice to identify zinc and sulphur deficient areas. These were on a 
co-operative basis with the Directorate of Agriculture (E&M), Bangladesh 
Water Development Board, BARI, BAU, and some voluntary organizations. 
In almost all instances, the application of zinc and sulphur produced good 
responses. The FAO/Norway Fertilizer Project found that low fertilizer 
efficiency was due mainly to sulphur and zinc deficiencies caused by intensive 
cropping under irrigated conditions. 

BAU has made good progress in the field of biological nitrogen fixation 
(BNF). Bhuiyan and others have separated 24 strains of Rhizobiurn 
japonicum. Local strains of Gi-5, and Gii-13 performedGii-7 better than 
others. Pilot-scale inoculum production has been started by the University. 
They have also isolated Rhizotium strains from mashkalai and kheshari 
collected from pulse-growing areas of BangladeFh. 

Research on rhizobia stiains also is in progress in the microbiological 
section of the BARI Soil Science aDivision. After isolating and :;creening 
large number of strains, ICARDA-5 and a local strain from Dinajpur were 
found effective on chickpea. In a field experiment, an inoculation with 
IC'.DA-5 increased the yield of chickpea by 18%, and with a dose of 20 
kg/ha of nitrogen increased the yield by 70%. In comparisona dose of 20 
kg/ha of nitrogen without the inoculum produced only a 20% yield increase. 

BAU scientists have identified and isolated nine species of BGA from 
different soil types of Bangladesh. They found that the yield increases due to 
BGA inoculation varied from 15 to 22%. They showed that BGA can be 
multiplied on a large scale in shallow galvanized iron trays by using soil 
media, and that sun dried algal material can be stored for long periods 
w.t;v,a* iosing iis viability. The sun dried algal material can be supplied to 
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farmers if they can be motivated by extension workers.
 
Azolla research in Bangladesh is still in 
 its early stage; the right strain

suitable for this country is yet to be found. BAU scientists have collected four
strains of azolla and studied their life cycles in earthen pots under nethouse 
conditions. Islam of BRRI obtained maximum growth of azolla in September
followed by February and then August. Normal growth of azolla inBangladesh is inhibited by environmental stress and extremes of tempera
tures. 

In this resume I have given just the highlights of the current position of soil
research in Bangladesh. I have not written a detailed account of the soil
analysis and fertilizer trials to prepare fertilizer recommendations conducted
by the On-Farm Research Division of BARI, by BJRI, SRTI, BTRI and the
soils laboratories of the BWDB. Nor have I tried to present an account of the
basic research for student thesis projects at the soil science departments of 
BAU and the University of Dhaka. 

I have, however, conducted a survey of soil research facilities in
Bangladesh, compiling information on tile existing institutions, the number ofsoil scientists in each and their qualifications, the laboratory space and special
equipment, and foreign assistance and technical cooperation. Thus I have my
own impressions about the institutes and scientists, and their capabilities,
failures and successes. I also have my recollections as to who helped the
development of soil science in the country, who caused great disservices to 
progress, and who were anxious to hold important positions in the Soil
Science Society without giving any service to the Society. This may be true for 
many other organizations in the country as well. 

RESEARCH AIMS AND PRIORITIFS NEEDED FOR TIlE NEXT I)ECADE 
The aim of agricultural research - of which soil research is one of the

components - be increaseshould to food production to meet the
requirements of the nearly 140 million people expected to be in Bangladesh
by the year 2000. More specifically, there is an urgent need to deal with soil
constraints which are preventing new high-potential crop varietics fron,

producing to their full genetic capabilities. It will be necessary to modify

farming systems to maintain the ability of soils to produce good crops far into

the future. There 
are many forms of soil degradation, such as the erosion of 
top soil, salinization, waterlogging, and loss of nutrients by intensive
cropping. The processes of soil degradation must be corrected and controlled. 

Attaining these objectives requires serious attention to the following five 
issues. 

Improve fertilizer use efficiencv. Barely 30% of the added nitrogen and less
than 10% of the added phosphorus are utilized by plants; the rest is either lost
from the soil or retained in a fixed form that is unavailable to the standing 
crops. Scientific research effecting at least a 20% more efficient use offertilizer can mean a saving of that additional amount of fertilizer, and a
similar monetary saving for the farmers. The return can be gigantic in terms
of farmers' savings and in the value of additional produce. 
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Exploit biological nitrogen tix:ition. We have not taken advantage of 
biological nitrogen fixation processes. lere is an opportunity to improve soil 
fertility and incrcase crop production by reducing our dependence on the 
production of energy-intensive chemical fertilizer. We can use BGA and 
azolla as fertilizer supplcmcnts in our paddy fields, and Rhizobiun species for 
non-rice crops. Work has been started by BA U but more is necessary for the 
practical exploitation of BINF. Public administrators and extension workers 
are not fully aware of this technology. Bangladesh should follow the example 
of India of educatiring the farmers and training tile administrators and 
extensionists. BGA is used on 2 million ha o' rice in seven provinces of India. 
particularly in the south. Modern, high yielding varieties of rice are 
particularly sensitive to the availability of nitrogen fertilizers. BGA Jlows the 
farmers to get good results from such varieties without spendirig a fortune on 
nitrogen. 

The use of green manures also is a part of the 1NF process. 
Use of niicronutrients*Indsecondar nutrients. The deficiencies of zinc and 

sulphur on many soils have been established as constraints on rice production 
in Bangladesh. More investigation is necessary to establish the micronutrient 
requirements for other crops On different soil types. The application of 
appropriate mnicronutricnts should be a regular feature of fertilizer recoin
niendations. 

Alleviation of soil constraints for fertilizer use and crop production. The 
total area of Bangladesh is 35 million acres, of which the net cropped area is 
20.8 million acres with a cropping intensity of 153%. There is hardly any 
unused land for increasing the agricultural area. On the other hand, there is 
encroachment on agricultural land for more housing, urban development, 
industrial growth, and the transport system. With such limited cropland 
resources, Bangladesh cannot allow large tracts to remain unproductive
underutilized, and beset with problems restricting the production of crops. 
Adequate actions have not been taken to alleviate the soil constraints that 
prevent the application of fertilizer for higher yields. This is a brief account of 
the problems soils of Bangladesh: 

a Saline and alkali soils occupy 7.5 million acres, mostly in Khulna district, 
excluding the calcareous, acid sulphate, and grey flood plain non-saline soils; 
Mathbaria Police Station of Barisal district; Barguna, Amtali, Kalapara, 
Galachipa, and Patharghata Police Stations of Patuakhali district; and parts 
of Hatiya, Ramgati, Sudharam, Companyganj, and Sonagazi Police Stations 
of Noakhali district. Patches of alkali soils occur in the Jessore districi. 

* Acid sulphate soils comprise an area of 1.75 million acres, mostly in the 
Sundarbans of Kliulna district, parts of Chakaria Sundarbans of Chakaria 
Police Station of Chittagong district, and of the Sundar'ban forests along small 
rivers in Cox's Bazar and Chittagong Sadar South. The main agricultural 
problems are the extreme acidity, salinity, and heavy consistency of the 
cleared soils. These soils are tidally flooded with occasional cyclones and 
storm surges. 

* Peat soils occupy 2 million acres ;n south Faridpur, northwest Barisal, 



143 

and northwest Khuhia, and locally in haors, hills and hilly valleys. Although
rice is the crop best suited to these soils, the yieids are poor. Methods must be 
developed to increase the yield of rice by the application of the right fertilizels 
and other soil amendments, and to make them suitable for other crops. 

0 Steepland soils, roughly about 80,000 acres, occur extensively in the 
Chittagong Hill Tracts where shifting cultivation is practised. These soils also 
are in Sy-het, Comilla and Mymensingh districts. The major requirement to 
obtain higher yields by the application of fertilizers is improved maizagement 
to conserve the soil resource base and to protect the adjacent lower lands. 

* Deeply flooded soils occupy about 4 million acres to different depths,
mostly in the districts of Sylhet, Comilla, Noakhali, Dhaka, Faridpur. 
Mymensingh, Tangail, Pabna and Rajshahi.' To obtain higher yields by the 
application of fertilizers, the major requirement is the improvement of 
practices for good seedling stands in the dry season, and slow or controlled 
rise of flood water to save the seedlings from submergence and damage in the 
monsoon season. The main probleis of such soils are related to water 
managemeit - too much water in monsoon and toothe little in the dry 
season - making dryland cropping as hazardous as the monsoon season 
wetland cropping. 

Integrated plant nutrition. There is no research work in progress in 
Bangladesh on integrated plant nutrition (IPN). The system aims at 
maintaining soi! fertility and sustaining increased agricultural production
through efficient use of organic manures, chemical fertilizers, and BNF. 

The concept of an IPN system took shape in deliberations between the 
Indian Council of Agricultural Research and the Fertilizer Association of 
India in 1975. The concept involves the preparation of an account sheet of (I)
the amount of nutrients removed by crops, (2) the amount added to the soil 
through fertilizers, organic manures and BNF, and (3) the balance of 
nutrients left in the soil. The preparation of a balance sheet involves a 
cropping system rather than a single crop; fc, exainple, a rice-based 
cropping system. The soils and crops from, iarmers' fields are chemically 
analysed to determine the nutrient removal and to estimate the fertilizer 
requirement and residual soil fertility. The nu'ient balance makessheet 
farmers aware that they are using less fertilizer than what is being removed by
the crops and thus depleting the soil for sustained, increased production. 

Implementation of the IPN supply system in selected villages of India -
with guidance of experienced agricultural graduates - resulted in farmers 
being interested to conserve organic manures, adopting new high yie!ding 
crop varieties, a dramatic rise in the use of organic manuies and chemical 
fertilizers, the maintenance of increased productivity, and the improvement 
of economic conditions and the general standards of living ini the villages. 

To make the issue clear, think of the existing cropping patterns of 
Bangladesh; for example, the most important cropping pattern is an aus rice 
or jute crop followed by transplanted aman rice. In developing an IPN system 
for this cropping pattern, all of the organic manures and kitchen ashes 
accumulated for the year should be applied on the aus rice or jute crop along 
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with the recommended dose of chemical fertilizer. Though BOA and azolla 
can fix atmospheric nitrogen and thus supplement the nitrogen from chemical 
fertilizers, it is not advisable to depend upon BNF for aus rice because of the 
uncertaiaty of rainfall and frequent droughts. 

When the recornmended dose of chemical fertilizer is applied on the aus 
rice crop, the subsequcnt ainan rice crop benefits from the residual effect of 
phosphate and potassic fertilizers. A small pot tion of the applied nitrogen will 
be used by the aus rice or jute crop. but there will bc no residual effect on the 
following aman rice crop. It will be necessary to apply an adequate dose of 
nitrogen for aman paddy. To supplement the nitrogenous fertilizers, BGA 
and azolla can be cultivated in the aman paddy fields. This will require 
identifying the correct strains of these nitrogen fixing organisms and learning 
their cultivation techpiques. At the end of the year, a balance sheet can be 
prepared by estimating the amounts of nutrients added and those nutrients 
removed by the two crops, and then determining whether the soil has been 
depleted or left fit for sustained, increased production. 

A similar IPN systein can he worked out for other cropping patterns. With 
the incrcased irrigation coverage, this systent is particularly important for 
production of irrigated boro or aus rice followed by transplanted rainfcd 
aman rice. High yielding varieties of rice unde irrigated conditions require 
higher doses of chemical fertilizers. Under irrigated conditions it might be 
possible to grow BGA or azolla as a supplement to chemical fertilizers. When 
used in adequate quantities, both chemical and biological fertilizers will leave 
sufficient amounts of residual material for use of the subsequent aman rice 
crop, thereby reducing the quantity of additional chemical fertilizer required. 

I earnestly hope our scientists will start research work on IPN. It is a system 
study, not the study of a single crop. Our scientists are acquainted with 
integrated pest management, so the concept of integrated management of 
plant nutrition is not new. 

Finally, I want to say that I have not exhausted the list of priority areas for 
the next decade. Isincerely hope our brilliant and promising soil scientists will 
add more issues in the priority list and continue their top quality research in 
earnest. 
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AISTRACIS 

Use of Bacterial Fe'rtilizers in Agriculture 

A. K. M. HOSSAIN 

Ban1gladesh Agricultural Research Institute 

The application to seed or soil of preparations containing specialized live 
bacteria can enhance the soil fertility and the yields of crops by rendering 
unavailable sources of elemental nitrogen, hound phosphates and cellulose
containing plant residues into available forms so that the root system of the 
plants can absorb the nutrients. In recent years, the shortage of expensive
nitrogenous and phosphatic fertilizers has placed emphasis on the bacterial 
fertilization of the soil. Such preparations are already available in Europe. 
There are about seven commercial concerns in the United States producing 
legume inoculants. Bacterial fertilizers and soil conditioners are available in 
India. 

Promising strains of peat-based rhizobial inoculum have been successfully 
prepared at the Bangladesh Agricultural University. Bangladesh Agricultural 
Research Institute, and Institute of Nuclear Agriculture, and field tests have 
been conducted in different regions of the country. Soil-based algal inoculant 
has been prepared at BAU for use in wetland rice cultivation. The technology 
isnow available to produce viab!e inoculants or bacterial fertilizers. Research 
is needed to develop forrmulations that will protect the bacteria from adverse 
environmental conditions. 

A study was conducted to investigate ways of increasing the frequency of 
soybeani (Glycine max L. Merrill) nodulation by Rhizobium japonicum, and 
to seek means for increasing the colonization by R. japonicum of the 
spermosphere and rhizosphere of soybean. 

The inoculation of benonmyl-trcatcd seeds with R. j]:ponicunm SEB-5 
resulted in a 16% increase in dry weight and a 21% increase of total nitrogen 
content. 

The number of nodules containing R. japonicum SEB-5 was also 
significantly increased, especially at the (1-5 cm depth. A 2 to 11% increase in 
pod dry weight and 3 to 10" increase in grain dry weight were obtained in
different soils by tlie treatment of seed with benomyl. 

The inoculation of oxamyl-treatcd seeds with R. japonicum SEO-3 resulted 
in an increase in nodule numbers (I 8-53%)), pod weights (15-23%) and grain 
weights (12-16%). A foliar spray with an oxamyl solution on soybeans caused 
an increase of 18% in nodule numbers, 21% 11%in root plus shoot weights, 
total nitrogen content, 15% pod weights, and 6% grain weights compared to 
an oxamyl-frce solution. 

The data did not suggest a role for Bdeilovibrio, bacteriophages, lytic 
bacteria, antibiotic producers and myxobacteria in the suppression of the R, 
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japonicum population, and the suppression was not related to toxin 
production in the rhizosphere. 

The colonization by R. japonicum was improved when seeds were treated 
with benomyl, oxamyl or antibiotics; the numbers of rhizobia were several 
order of magnitude higher. The extent of colonization of soil by R. japonicum 
was inversely related to the high numbers of soil bacteria and protozoa. These 
data suggest that competition by bacteria and predation by protozoa can limit 
the colonization by Rhizobium of the soybean rhizosphere. It is suggested 
that benomyl or oxamyl treatment of seeds inoculated with a benomyl
resistant or an oxamyl-resistant mutant of R. japonicum might result in an 
increased yield of soybean especially when the foliage is sprayed with the 
same pesticide. 

The experimental approach to increase the bacterial colonization of the 
rhizosphere can be used not only to increase the benefits of the legume 
Rhizobium symbiosis, but also to increase the colonization by free-living 
nitrogen fixers in association with the rhizosphere of tropical grasses. This 
approach can be extended to enhance the rhiz-sphere colonization by
bacteria antagonistic to soil-borne plant pathogens as a means of biological 
control that may complement the toxic effects to pathogens of fungicides 
applied to the seeds. The introduction of pesticides that move down the 
leaves to control root pathogens or other harmful populations in the 
rhizosphere has great potential to eliminate the antagonism between 
rhizosphere microorganisms and inoculated Rhizobium for better plant 
growth, nodulation and N, fixation in cultivated legumes. 

Dr. Hossain is Principal Scientific Officer, Soil Microbiology Section, Division of Soil Science, 
BARI.
 

Research on Trace Elements in Bangladesh Soils 

LUtrlUil RAHMAN 

In.stitate
of Nuclear A-riculture 

The beginning of micronutricnt research in this country dates back to 1958. 
Glasshouse and field experiments conductcd by thc Agricultural Chemist, 
BARI, showed varied responses to nlicronutrient fertilization of rice, jute, 
sugarcane and wheat. A detailed survey of soils and rice leaves by INA at 
Mymensingh revealed that most parts of the country ar" deficient in available 
zinc. The status of plant zinc also was deficient. The status of copper, 
manganese and iron in soils and plants was also asses,;ed, and deficiencies ill 
one or other niicronutricnt elements were found at some locations. Based on 
pot and field experiments using the radioisotopic technique, 5 kg/ha of zinc 
were recommended by INA for application in rice cultivation. In a 
collaborative programme, BARC reported varied effects of zinc along with 
NPKS applications on growth and yield using several crop plants. In 
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consideration of the importance of micronutrients in crop nutrition, BARC 
initiated a programme on micronutrients in several crop plants, the findings 
of which have yet to be assessed. The results of work done in this country on 
micronutrients are reviewed in this paper. 

is i'lantMr. Rahman I iead. Physiology Division. INA. 

Problem Soils of Bangladesh 

ZAIIUIzu. KARIM AND M. A. HJANNAN 

IlatwIluke.sh Agricultural Research hIntitute 

Soil is a dynamic natural medium for plant growth. It is comprised of 
multiple phases: solids, liquids and gases. An unproductive soil is generally 
known as a problem soil. A soil is unproductive due to problems which 
include mineral and water stresses, sodicity, acidity, and adverse physical 
conditions. The following major problem soils are recognized in Bangladesh 
as constraints to agricultuiral expMsion and intensive farming: degraLCd soils, 
saline soils, organic-niatter depleted soils, eroded soils, acid brown hill soils, 
acid sulphate soils, ploughpan-formed soils, peat, waterlogged soils,and acid 
basin clay soils. The paper describes the problems of each of these and 
suggests pcssible extensions. 

I)r Karim at Dr. I tlaiiiiai art I'rincipaIl scientific ()liccrs. Divisior oISodil Science, B1ARI. 

Soil Erosion and Conservation in Hilly Areas of Bangladesh 

MIRZA AMIRui_ ISLAM 
Batkgl/altsh Agricultural Reseatrch hnstitute 

Soil conservation "nethods are almost non-existent in Bangladesh, even in 
the vast hilly areas of heavy and intense rains where the cycle of shifting 
cultivation (called 'jhum") is short. The soil lost in a year on a 50% slope was 
30 t/ha with hemp on the contour during rainfall of 2000 mm. The result was 
the same with paddy and maize. But in bare soil with sparse weeds, differing 
from near 10% slope to above 30%, the soil erosion is profound. Pegs showed 
the removal of 4 cm of too soil in50% slope; the magnitude of loss was the 
same after years. During 15 days of rainfall in May- June with beans, cotton, 
soybeans and cowpeas, the least soil lost was soybeans at 5% slope with a 
multidivisor system. 

Yearly rain average shows 2500 mm with the least being 1700 mm. Monthly 
fluctuations in two consecutive years showed less than 125 to 500 mm in May, 
and 30 to 200 mm in October. Humidity was lowest in January at 20%, 80% 
in the monsoon season, and daily temperature fluctuations were uniform 
throughout being above 60' F, less in 2 months only. Thus high temperatures 

http:IlatwIluke.sh
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for continuous long periods disintegrate the humus, and the nitrogen content 
is low and less organic matter is present. The soil in these hills is acidic and
there are differences in content, e.g., foothills at 1.1% nitrogen, less in 
terraces on high slopes. Moisture content under trees in winter dry periods is
15%, and when bare more than 2% in 1970 and now it is 1.7%.

With such parameters on soil conser" tion methods that by and forare

limited agriculture in hillocks, studies on commodities 
are going on and the
results being disseminated among the hilly farmers. Generally crops are
studied with factors of topography, varieties, time of sowing, depth of
cultivation, and cultivation after top soil is removed. Soil conserving crops are
advocated, yet depleting ones creep into the recommendations but with more 
Ploplation/clo.er Spacing and irm arialIc ot the comtotUrs. l'ineanpple, fruittrees, ginger, turmeric, soybeans, maize, vegetables and sugarcane in
trenches on the contours are advocated. The general emphasis onis less
dependence on fertilizers and more on organic natter. 

Hills should be used less for major agricultural practices. In order to attain
anti-erosion measures, basic requirements of contouring in any slope and 
damming of gullies are essential. 

Numerous field studies with appropriate equipment and structures are 
needed for the development of the soil loss equation. 

Mr. Islam is Principal Scientific Officer (Soil Conservation), Ramgarh, BARI. 

Nitrogen Fertilizer Vlanagement in Waterland Rice 

M. AHDUI. MAZII). NI. BAZI.UR RAHIMAN. N'!. I IARI.trN-AR.RAsIIt). 

SIIIKII A. SAIx'AtR, A. J. NI. AziZuL ISLAM AND NI. AIDtJR RAIIMAN 

I?;fgladhIL Rice IC'c.rrh I,.sritugc 

Experiments to determine the management needs for increasing nitrogen

fertilizer efficiency in wetland rice 
were conducted from 1977 to 1983 at the

Bangladesh Rice Research Institute, 
 .oydebpur, and in adjoining farmers'
fields. The response of rice to nitrogen applied as urea supcrgranule(USG)was

better than prilled urea in cases to
(PU) s;omc with respect grami yield.

Sulph ur coaled urea 
(SC'U) appeared te bX somewhat better than USG in

improving the vield of rice. 
 Itowever, PU, aniniuoni urn silfate, dia nlmnoni lti 
phosphate. and USG had little differential effect on grain yield. ('Complex aidstraight fertilizers at equiv'lent ratios of N, P20, and K,() provided similar
grain yields. Fertilizer rates and times of application depend on soil fertility,
crop variety used. and the timre of transplantation. The basal application of'
nitrogen can be eliminated or co nsider;b!Vb Lreduced especially ini the boro 
season. Two to three splits of urea were better depending on the life cycle of
the crops, one at active and/or at naxilurlu tillcring arid the rest about 4 to 5 
days before panicle initiation stage. 

http:Ploplation/clo.er


150 

Manipulation of plant spacing between maximum and minimum limits did 
not cause any significant yield differcnce at a high fertility level of soil. But at 
low fertility level, the close spacing was advantageous, especially during tie 
boro season. l.,,cficiency of one element-such as suIphUr-probably inhibits 
the uptake of otler cciments-such as nitrogen--which drastically reduces 
grain yield. 
The mixture of prilled urea and fresh organic manure or compost can be 

used as an important nitrogen source to obtain high grain yield and increase 
nitrogen use effiiency in wetland rice. Nitrogen recovery from azolla 
compost wvas increased from 25 to 56% by the addition of triple super
phosphate during cmnposting. 

The uhtti(ls ,ie In the Ar m!or y t)i'ision. BRI,,of which Mr. Islam is Chief Scientist: Dr. NI. 
Ahldui Rahman, Mr. Nt/ii mid Nt. Satim are Senior Scicnlilic Officers: and Mr. M. flazLr
 
Rahman and Mr. I llun-r-lARashid are Scicntific Oftficcrs.
 

Vertical Distribution of Trace Elements and Their Significance 
in Some Forest Soils of Bangladesh 

M. M. HIASSAN ANt) R. TAVERNIFIR 

Forest Research Institute 

Forests of Bangladesh occur on three distinctly different land types: the 
tidal swamps, the high terraces and the tertiary hills. Soil samples were 
collected for this study from the genetic horizons of three soil profiles 
representing the three land types. Trace elements in soil and in leaf samples 
were determined spectrometrically. 

It was observed that the vertical distribution of trace elements is related 
with the amount of clay rather than with the genetic soil horizons. The clay 
content of these profiles is the attribute of the alluvial parent material; it is 
clear, therefore., thtil [Ite eCdistrilhtllot I r[;.ccllttiells is lot pCdot etCliC
ally affected. 

However, as the clay fraction contains higher amounts of trace elements, it 
can be assumed that the topsoil may deplete in trace elements content with 
the translocation of clay by elluviation. To verify this assumption the trace 
clement/iron oxide ratio was studied for several soil samples. It can be 
postulated from the results that the effect of pedogenesis on the vertical 
distribution of trace elements in the studied profiles is not recognizable. 

It is observed that in the studied profiles the molybdenum and cadmium 
contents are higher whereas the content of other trace elements is lower 
compared to the FAO's prescribed levels of total content of trace elements in 
soil. 

Leaf samples of several tree species exhibit variable trace contents and are 
unrelated with the trace element content of soils on which they grow. 
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Zinc Deficiency in Soil and Plant Enhances. Rice Ufra Disease 

S. A. MIA1I ANt) A. H. MONDAL 

Bfaniladcsh Rjc Rcc.%chcl1 InstIltutV 

Soil samples known to be deficient in zinc were collected from an ufra 
enlemic area of Dhaka-Naraya wganj-Demra project.They were placed in 16 
pots and fertilized with 200(, 15(0 and I(0 ppm N. P,() and K,0, respectively.
Zinc at 50 ppm was added to 8 pots as zinc sull~hatC. Seedlings of the BR3 rice 
variety, which is susceptible to both zinc deficiency and ufra, were planted at
the rate of 4 seedlings per pot in all.the 16 pots. After the appearance of zinc 
deficiency symptoms, the seedlings of 4 pots from each group, i.e., zinc added 
and zinc not added, were inoculated with ufra nematode at 200 nematodes 
per plant following the seedling base and sheath inoculation methods. 
Significantly more of the most acute type of ufra symptom, i.e., U! (75.74%), 
was found on those plants grown in soil without added zinc and inoculated 
with ufra nematode than on those grown in soil with added zinc and also 
inoculated (62.69%). The average fertile tillers per plant was 13.38% less, 
average filled grains pcr plant was 21.25% less and the yield per pot was 1.4 
g less in the former group of plants than in the latter group. The 
multiplication rates of the nematodes were 1:14 in the former plants
compared to 1:12 in the latter plants. The zinc contents of the soil without 
added zinc and of the rice plants grown in it were 0.53 ppm ,,ad 25.25 ppm,
respectively, which were lower thap the critical levels of I ppm for soil and 27 
ppm for rice plants. 

This is a report of research of the Plant Pathology Division, BRRI, of which Dr. Miah is Head. 

Fertilizer Management Practices for Multiple Cropping 
Systems Using Tracer Techniques 

S. U. PiWARY. 0. Iluo. A. K. PODDAR. 13. UDI)IN 
ANt) A. K. NI. IlABIU.LAII 

Institute of Nuclear Agriculture 

In multiple cropping systems where crops of dissimilar nutrient require
ment are grown together, it becomes operationally difficult to simultaneously
meet the needs of the two crops. The legume can supply a part or most of its 
own nitrogen by dinitrogen fixation but has a high phosphorus requirement.
The cereal, on the other hand, generally requires less phosphorus but is 
dependent on soil or fertilizer nitrogen. Tracer techniques are a uniquely
useful tool f.r studying such systems.

With these views in mind, a series of expcriments were conducted in
Brahmaputra floodplain soil at the BAU farm, Mymensingh, during the 
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1981-82 and 1982-83 rabi seasons. These were to compare the efficiency of 
different methods of nitrogen and phosphorus fertilizer applications in maize, 
chickpea and wheat/chickpea intercropping systems. Experiments were also 
conducted to evaluate the beneficial residual effect of legumes for subsequent 
cereal crops for different intercropping systems. 

The split application of nitrogen as basal and side-dressed to maize in a 
maize/chickpea intercropping system gave the highest efficiency of nitrogen 
utilization (21%) and produced an average maize grain yield of 1165 kg/ha 
under rainfed conditions. In a wheat/chickpea intercropping system, split 
application of nitrogen as basal and side-dressed to wheat also showed the 
highest efficiency of nitrogen uitilization (44%) and produced an average 
wheat grain yield of 4920 kg/ha when given irrigation up to field capacity at 
crop reproductive initiation stage 

The results from phosphorus efficiency studies with a maize/chickpea 
intercropping system showed that band application of phosphorus near each 
row of both the crops or near chickpea rows was highly significant compared 
to other treatments. 

The results from the experiment on the role of preceding legume crops on 
grain yield of rice showed a significant contribution to grain yield as there was 
no significant yield difference between 50 and IWO kg/ha nitrogen. New 
experiments were set up in two different locations, Jamalpur and 
Kishoreganj, to confirm these results. 

Ths is z. report of research conducted by the Soil Science Division. INA. 

Studies to Determine the Efficiency of Nitrogen Fertilizer
 
in Wheat Cultivation in Sonic Soils of Bangladesh
 

Using 'IN-Labelled Urea
 

A. K. M. -IA3IBULLAll 

Institute o1" Nuclear Agriculture 

Field experiments were conducted to find the efficiency of nitrogen 
fertilizer in wheat cultivation by using "N-labelled urea. The experiments 
were during the rabi seasons in the Brahmaputra grey floodplain in 
1978 - 79 and the calcareous dark grey floodplain soil- in 1981 - 82. The tests 
were made under rainfed and irrigated conditions. Nitrogen was applied at 
10) kg/ha in single doses and two and three splits in the trials. 

The highest grain yield of 2.5 t/ha was obtained in Brahmaputra grey 
floodplain soils under rainfed conditions by the application of the nitrogen in 
two splits, half at sowing and the other half at active tillering stage. The 
utilization of fertilizer nitrogen varied between 6 and 9% for different 
methods of application. This low yield and utilization was caused by poor 
tillering and growth which is attributed to the lack of moisture under rainfed 
conditions. 
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Applying tile nitrogen in two splits - half at seeding and half at active 
tillering stage-under irrigated conditions increased the grain yield from 3.8 
t/lia in the control to 5.5 t/ha in the calcareous dark grey floodplain soils of the 
Regional Agricultural Research Station at Ishurdi. Using " N-labelled urea, 
the utilization of the nitrogen by the wheat crop was 14. 1 when applied at 
seeding and 11.2% when in two splits - seeding and active tillering stages. 

The utilization efficiency of the applied fertilizer nitrogen by wheat was low 
under both rainfed and irrigated conditions. This topic warrants further 
experimentation with "N-labelled urea under Bangladesh conditions to 
determine the constraints to high utilization. 

Dr. Ilabibillah is llead. Soil Science Division. INA. 

Effect of Land Preparation on Rice Production 

SHIEIKH A. SATFAR, M. AIDiUR RAiIIMAN AND M. HARUN-AR-RASI-ID 

Bangladesh Rice Rcsearch Institute 

Wetland tillage practices have their greatest effects on rice growth during 
seedling and stand establishment periods. Studies during 1976 to 1981 in silty 
clay soil at the Bangladesh Rice Research Institute, Joydebpur, indicate that 
lvnd preparation for cultivating lowland rice does not affect rice yield directly 
bVt rather it reduces the cost of post-planting management. The degree and 
frequency of ploughing keeps the rice field almost weed-free during the entire 
critical period of crop-weed competition. Killing of preplanting weeds by 
herbicides made early transplanting possible but encouraged regrowth of 
weeds when there was no follow-up ploughing. The higher degree of puddling 
obtained with a power tiller reduced the hydraulic conductivity and increased 
grain yield in some cases. The turn-around time following the harvest of the 
aus rice crop and start ol tile aman season can be reduced to less than a week 
without affecting the growth of seedlings and the grain yield of transplant 
anan rice. 

This is a report of research of the Agronomy Division, BRRI, of which Mr. Sattar and Mr. 
Rahman are Senior Scientific Officers and Mr. Hlarun-Ar-Rashid is Scientific Officer. 

Response of Wheat to Fertilization on Four Major Soils 
of Bangladesh 

M. 1. ALl. E. H. BIIUIYA AND A. 1-1. M. RAZZAOUE 

Institute of Nuclear Agriculture 

The response of Sonalika wheat to the addition of nitrogen, phosphorous, 
potassium, sulphur and zinc fertilizer nutrients was evaluated in a series of 
field trials during the 1980-81 and 1981-82 seasons at Mymenshingh, 
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Jamalpur, Madhupur and Ishurdi. The wheat crop had significant responses
to nitrogen applications at all the locations. At Ishurdi, the addition of only
nitrogen at the rate of 120 kg/ha brought about a 113% increase in grain yield
and a 104% increase in straw. The increase in the grain yields due to nitrogen
application alone was 68% at Mymenshingh, 84% at Janalpur, and 35% at 
Madhupur. 

In Mymenshingh and Madhupur, the addition of phosphorous to the 
nitrogen did not significantly improve the wheat yield, but was significant
when sulphur was also added. In Jamalpur there was a very sharp response to 
phosphorous: this brought a 143% increase over the control as compared to
the increase of 84% brought about by nitrogen application alone. The yields
of straw followed i similar trend. The application of potassium and zinc 
fertilizers was not significant in the production of wheat. The maximum 
average grain yields obtained due to the highest treatment N .. P K_S,, Zn 
werc 3202 kg/ha at Mynmenshingh, 3330 kg/ha at Jamalpur. 2687 kg/ha at 
Madhupur, and 4063 kg/ha at Ishurdi. 

This is rcporl tit' rccwarch I. the Soil Sciencet Division INA. 

A Dccade of Research on Tca Soil 

S. If. CImitmDmtnR 

IXhia dt'Sh "-; Rtcarch In.slitott 

The trend of research oil tea soils durintg last decades is outlined in the 
paper. The outcome of this research ma' be viewed in the perspective ofearmarking or consolidation of suitable hld and formulation of fertilizer 
policy such as tie econoiic use of fertilizers for successful cultivation of tea inBangladesh. The paper discusses the theme of kcepinl, up the marginal land 
resources for tea cultivation to i stale of an optinmm fertility level and 
motivation of the tea planters towards modern tea husbandry. 

)r. (haudhury is Direclor. BTRI. 
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On- Farm Water Management Research 
[IANIIDLJR RIAHNIAN KHAN 
Consutltingtl tre ResolUt'A lgilltCr 

INTR)(I 'TION) 

Irrigation systems extend from the capture of the water supply on to its use 
on the farm. Historically, government-developed schemes were hydrologic
hydraulic systems which cmphasized moving the water in primary canals. 
Now the agricultural utility of water has become an essential component of 
system design and operation. There is increasing recognition of the roles of 
the farmer and user, and of the nccd to utilize farmers' knowle:dge and skills. 

The projects are considercd in two parts: the main system and the on-farm 
portion. "On-farm" means "beyond the turnout" point when the water is no 
longer under the control of the governmental authority. This frequently
includes a significant portion of the distribution system, may include part of 

(LLP), deep and shallow tubewells (DTW and STW) and manual water lifting 

the conveyance system, and includes all activities which occur on the 
agricultural holdings. 

In Bangladesh, irrigation is provided by large project, low-lift pumps 

devices. On-farm water management is an integral part of the equipment used 
for pumping. 

BACKGROUND ISSUES IN WATER MANAGEMENT 

Bangladesh has a short history of irrigation devcloppment. There is little 
experience on which to draw when proposing water management program
mes. This is as true for government agencies as it is for farmers. 

Minor irrigation facilities like tubcwclls and LLPs provide toaccess 
irrigation for many farmers whose only experience may have been with 
dhones and swing baskets. Tubewell technology is totally new to Bangladesh. 
in contrast to other countries where water management focuses on upgrading 
of existing gravity-fed systems.

There is little chance in most gravity-fed systems of a total failure such as a 
breach of a reservoir. However poorly these are maintained and operated, 
some farmers will be able to get enough water to grow crops. With pump and 
engine-based irrigation, system failure is inevitable and frequent. The area 
affected is small, but the effects for the individual can be 'catastrophic. The 
failure of a single component can cause the loss of an entire crop. A pump and 
engine-based irrigation system creates an important and total dependence on 
service agencies, a complete contrast to gravity-fed systems. Surely there will 
be some lessening of this reliance as users improve their maintenance and 
repair skills, but they will always be dependent on the wholesalers of parts 
and operating inputs. 

-,' D 7.. 
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Bangladesh has several agencies responsible for irrigation. Their activities 
overlap and they compete for the same audience. An added complication is 
that none of the implementing agencies for tubewell development has any 
real responsibility or is accountable for ensuring that equipment is 
maintained. While Bangladesh is by no means unique in this respect, it is 
critical because the vast majority of irrigation projects are formed of very 
small and isolated user groups. In discrete small-scale irrigation development 
programmes, each tubewell represcnts a special case and needs to have 
careful monitoring by service agencies to ensure inputs are readily available. 

Bangladesh has little capacity to expand its cultivable area. As the country 
becomes increasingly dependent on groundwater for f'ood grlin production, 
the need for careful husbandry of that resource will grow. Failure to conserve 
this most important resource could lead to total disaster. Food grain 
production is more dependent on the proper functioning of thousands of 
pumps and engines. so their maintenance and management is important. 

These factors make a water managemcnt programme in Bangladesh more 
complex and challenging than in most countries. Mistakes will be made 
because the situation is unique and the pace of growth is outstripping the 
growth rate of knowledge and understanding of these problems. A 
programme that installs 10I)(I tubewells per year means that on average a 
new tubewell is installed every five olin utes (Rust, 1983). It is important to 
ensure that no irreversible nistakes are maie that can upset the critical 
balance of water and land resource. 

ROLES OF IRRI(ATION WATER IN AiRI(JIITURAL I'RODUCTION 

A common problem of research programmcs in water management is their 
failure to give adequnate attention to the many beneficial roles of water in the 
production process. It is assumed that the only beneficial use of irrigation 
water occurs inside the growing plants, and that which is not used by the 
plants is an undesirable loss. The result is a tendency to focus on water 
requirements inthe design and operation of irrigation systems. This fails to 
give adequate attention to many of the benefits of irrigation water, so is likely 
to lead to inappropriate design and Imanagefment ldecisions. 

Traditionally, plant physiologists identify four major roles for water (I ) as a 
component of plant tissues, (2) as a substance in chemical reactions, (3) as a 
medium for translocation of chemicals within the plant, and (4) as a source of 
mehanical strength through the maintenance of plant turgidity (Kramer, 
1969). 

In addition,. watCr plays at lit '-i\ rolc,,asWoiatCd with CXteraMl bilogical 
and physical pr)CCossCs imnpotlrtnllt to lhe prodctltit ()[of Ctlalld rice (Small. 
1t)93). 

First, the flooding of the fields influences the physical and chemical 
properties of the soil, and of the fertilizers and pesticides incorporated into 
the soil. FhoodineincrcasCs the availability of certain nutrients (De Datta, 
1981). 11may also promote the development of toxic cotid itions, particularly 
when organic matter is rapidly decomposing. Downward percolation of water 
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through the soil or drainage in mid-season may correct this. The continuous 
flow of irrigation water through the field may have the desirable effect of 
keeping the soil surface oxidized. It may also increase the availability of soil 
nutrients where the irrigation water is quite cold or hot (DeDatta, 1981). It is 
clear that production management techniques that may be desirable for their 
effects on tLe physical and chemical properties of the soil - which influence 
plant growth and yield -- may result in increased water use. 

Second, water may play an external role in effecting the depth of flooding 
on the physical character of the plants. Both plant height and tiller numbers 
are affected by the depth of the water standing on ihe field. With increasing
water depth, pla-its tend to grow taller which makes them more subject to 
lodging; while the number of tillers tends to decrease. When the water is too 
deep, yield may be depressed although this depends on the variety grown.

A third external role for water is as a mechanism to influence the 
temperature of the soil. Continuously flowing irrigation water may reduce soil 
temperature in hot areas, thus leading to higher yields (De Datta, 1981).

Fourth, water standing on a field can be an important weed control 
mechanism if the water depth is appropriate (De Datta, 1981). In this role,
water can be a substitute for weeding by manual, mechanical or chemical 
means. 

Fifth, water can be a pest control mechanism. It has been reported that 
keeping fields flooded reduces rat damage (De Datta, 1981). Continuous 
flooding of rice fields was a highly effective substitute for chemical control of 
root-knot nematodes in Vietnam (IRRI, 1982).

Finally, water an role in land Waterplays important preparation.

effectively substitutes for mechanical 
 power by softening soils which have 
hardened during the dry season. Water is also necessary for puddling the soil, 
an important step in creating physical conditions conducive to the retention of 
standing water during the period of crop growth. It is noteworthy that the 
water used for land preparation frequently accounts for about 40% of the 
total amount used to produce an irrigated rice crop (IRRI, 1978; Wickham 
and Sen, 1978). In this sense water can be considered a partial substitute for 
mechanical power. 

Unlike the roles that water plays internally in the plant, in these external 
roles water is not esential to plant growth. In some cases the primary concern 
is less with the volume of water than with other management aspects, such as 
the timing or temperature, while in other cases water is at least partially a 
substitute for some other production input or process. 

PERFORMANCE OF IRRIGATION EQUIPME1NT 

How many acres of land can be irrigated per cubic feet per second (cfs) of 
installed pump capacity? There are considerable differences of opinion. For 
example, a World Bank report identified potential command areas of 30 to 5t1 
acres per cfs of nominal installed capacity, .depending on cropping patterns
and soil types (World Bank. 1982). On the other hand, in at report prepared
for USAID, the comparable figures were 40 to 80 acres per cfs (Keller et al., 
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1989). The Bangladesh Agricultural Development Corporation stated there 
are tubewells in Mymensingh irrigating more than 70 acres per cfs. 

The fundamen tal problem is the inherent technical bias involved. It is 
presumed that technical capability determines the optimal utilization of the 
capital equipment. But there is no more reason to presume it is economically 
desirable to use equipment to its technical capacity than to presume that it is 
economic to use land to its productive capacity for maximum yields per acre. 
Just as thcre are costs associated with achieving maximum yields which may
be greater than the value of the increased production, so too there are costs in 
achieving maximum utilization of equipment which may be greate.r than the 
increased benefits. The optimal use of irrigation equipment should be studied 
in technical, economic and social terms rather than purely technical terms. 

For a Substantial time, farmers have been using irrigation cduipment at 
levels considerably below the expectations of national irrigation sector 
planners. The issue is to identify whether or not the conditions creating this 
farm-level optimum imply a divergence from the optimal situafion for the 
nation. To the extent there is divergence, questions need to be asked about 
how to bring the national and individual perspectives more in line. If there is 
no divergence, an ufidcrstandiil must bc dlcV,0l1oed of' 111e conlditions which 
result in the current optimal - but low - levels of productivity. When this 
hlas been achieved, it may b possible to identify activities to change 
conditions that limit the productivity of the invcstnients tcing made in 
irrigation. 

Consider the factors associaled with an increase in the ccii:id area. A 
larger irritgatCd ;'ca for a unit of cquipmiiet will normally ican lower cost per 
acre. Actually, it will also nica longcr Opcrating hours folrthe CLuipmCnt and 
hence more frequent failures and shorter life. When repair:' are slow and 
difficult to obtain, it may be more economical to keep the arci served lower 
than would otherwise be optimal. There are great risks of yield loss or crop 
failure due to mechanical breakdowns. A large command area may need 
additional investments for linings, bigger canals, and more than one operator. 

Given the small average farm size in Bangladesh, expanding the command 
area requires dealing with a larger number of individuals. Not only is this 
ime-consunli n, but there is a greater likelihood for serious conflicts 

stemming from both irrigation-related and other matters. Negotiations over 
the location. inicreased i umber, and length of water channels will be more 
difficult. The pattern of land-holding boundaries may increase costs by
naking it difficunlt or iIIpossibhlc to1Iv out strajight channels. As the number of 
farmers and the size of the area expands, the complexity of the management 
input increases. ('011 uiicat ion is tgreater problem as distances increase 
and more farmer,; Must be reached. "hIs IiiddeCii ct-,s eeinerIally are nIt 
included in financial projections. Studies are needed to better understand the 
system and to make better decisionS about the size of the coinmand area. 

It is important to tlCcriMiic lrontlte pcrspL'tivc, of the individual fairmer 
and from the nation whether there are actual substantial cost savings to be 
made by using irrigation equipment at a level approaching its technical 
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capacity. If expanding command areas from their current typical levels will 
not achieve cost savings then substantial expenditures for this purpose are 
ill-advised. There are great needs for further investigations. 

RESOURCE ASSESSMENT 

In any programme of resource development, there has to be an 
understanding of the finite limits of growth for the resource to be conserved 
for future generations (Rust, 1'1)83). To gain this understanding there must be 
good information about the potential reserves of the resource and its capacity 
for replenishment. Only when this data is available can a rational resource 
development programmc be established. A fundamental weakness of the 
tubewell development programme in B/angladesh is that almost all this 
information is anecdotal. Nobody knows for sure how much water is 
available, how rapidly it can be extracted from auqifers without damaging 
recharge capabili ties, how the availability varies from year to year, and how 
much i t varies spatiall.' 

The implications of an incomplete data base are obvious. In addressing tlhe 
issues of tubewcll density and spacing. planners have had to rely on very 
limited data collected in only a few areas. There is no indication of the 
reliability of the initial data, and in some cases there are only extrapolations 
based on assumptions; change the assumptions and the data will change. 

This is best exemplified by looking at plans to introduce spacing legislation. 
The spacing of tubewells is determined by supply and demand. Supply is the 
total volume of water available in an aquifer during the pumping season. 
Groundwater storage in the aquifer is the major source but may be 
supplemented by lateral recharge due to groundwater flowing horizontally 
through the aquifer, and vertical recharge from rainfall and deep percolation 
of irrigation water. The supply will vary from place to place depending on 
aquifer and groundwater conditons, and on the efficiency of water use by 
farmers. Given this, there is a finite aniount that can be cxtrated in any given 
season without permanently lowering the water table. I lowever, the 
extractions can take place in any one of a number of combinations of 
tubewells and discharges up to the limit of the supply. 

If it is assunied that a shallow tubewell will irrigate 21) acres, then it is 
possible to determine their spacing. But if they actually irrigate only 10 acres 
and use only half the water, then spacing can bc much closer. While it may be 
desirable to have spacing criteria, they cannot be followed unless both the 
supply and demand conditions are known. Knowledge of deniand is as poor 
as knowledge of supply. Very few tubewell discharges are known and none 
measured with different water table conditions at various times of the year. 
There'are few reliable neasurements of how much water is used to irrigate 
given areas of land, nor what are the actual tuiCwCll command areas. And, 
very little is known about the probable impact of economic changes on 
command area and water use efficiencies. 

Another issue that has not been adequately dildrcSscd in Bangladesh is 
whether groundwater development should be regulatcd from above or be 
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self-regulated. Opponents of self-regulation argue that the net result might beanarchy with the creation of water lords and over extraction of groundwater.
The proponents COlnter that with little capalility to nCforce existing andproposed regulations, the results will be similarllho\wever well-intentioned and 
suitable the rules night be. 

Self-regulation can work well when the technology being introduced willnot permanently damage the resource base nor deprive large numbers ofother users of access to water. If this logic is correct, it supports the presentS fW development programme and strongly discourages the installation ofadditional DTWs unless it can be demonstrated that the site is totally
unsuitable for shallow or manual tubewclls. Evidence from parts of India withsimilar environmental and social conditions indicates the probable success of a policy of STW saturation. Far from creating water lords, it inhibits theirdevelopment bcCause comlmllantld araCiIs .llCrlMAll and mianllfrmeS Cll obtainwater from more than one well. An interesting feature of this study is that 
many more wells were sunk than pumps purchased. Ncn-pump owners hired pumps on a regular basis from their neighbours or from landless groups. i'hisis the oposite to the Bangladesh situation where well and pump numbers areequal. As the cost of well drilling and installation is relatively cheap, this
strategy would be successful in Bangladesh (Chambers and Joshi, 1983).

Such a programme is in contrast with efforts to regulate development fromabove. Proposed regulations have to allow flexibility to account for local
conditions for it is almost impossible predictto tubewell densities andspacings. It is better to approach the problcn empirically by monitoring andidentitying problems as they arise, and only bring of rcgulatory efforts to playwhen needcd. The danger of' inappropriate or nutinaMtelV rcgulation is that itbecomes a licenso to extract inftrmal benefits frotm potential installers of
tubcwells who wish to circumvent the regulations 

DEVELOPMENT OF APPROPRIATE PUMPS AND ENGINES
 

It is extremely important 
 to match engines and pumps. The key
component is the iml- ,1cr in centrifugal pumps and 
pump
 

the turbine blades in
turbine pumps. Pumps will perform much differently by slightly modifying the
shapes of their impellers and turbines. The aim of impeller design is to make
the pump efficient over the normal operating range, this being a function of
changes in the groundwater table during the pumping season. In this respect,
Bangladesh faces some difficult problems.


It is likely that the groundwater level 
 for most parts of the country willfluctuate by about 20 feet from start to finish of the dry season. The designs ofimpellers and turbines to pump over this range are different from those which pump under more constant conditions. In specifying pump designs, BADCand the Bangladesh Water Development Board identify a single operating
point. This is expressed as a desired discharge to be achieved against a specific
head and with a certain efficiency. Manufacturers do not have to providepump characteristic curves to describe expected pump performance nor dothere seem to be efforts to test sample pumps to assure that they meet 
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specifications. A lot of work needs to be done on modifying pump impeller
designs to match them to the variations in groundwater conditions. 

The International Development Association Shallow Tubewell Project
specified the use of a single cylinder four-stroke diesel engine developing 6 
brake horspower (bhp) at 1500 rpm driving a centrifugal pump with 4-inch 
suction and delivery diameters. The static suction head was expected to be 
12- 15 feet and it was anticipated thait the pump would deliver 0.75 cfs. 
Allowing for friction in the screen, the pressure drop in the wvell pipe, losses at 
bends and ve;ocity head at exit, the t'ital head might be 30 feet. Assuming a 
pump efficiency of 60% this would need 4.25 bhp so that the engine would be 
running at 70% load, an almost ideal condition. 

But engines were purchased which would produce 9 bhp at 2200 rpm to 
drive the original 1500 rpm pumps. No reduction gear was proposed. What 
might happen for such speeding up of pumps? The discharge will increase 
causing greater drawdown and higher static suction head. The increased 
discharge will mean increased velocity in the pipe and increased friction 
losses. This also suggests a much higher fuel consumption per unit of water 
pumped so the efficiency of the pump will undoubtedly deteriorate as the 
higher speeds cause wear on the impeller, causing further increases in fuel 
consumption. It is useful to stress the importance of matching pump and 
engine because of the rising fuel prices. 

Centrifugal pumps are efficient for higher heads while the mix-flow types 
are best at lower heads. It may not be proper to use centrifugal pumps
throughout Bangladesh. We need plfliPS which will perform reasonably well 
throughout the 20 feet fluctions of the groundwater level over a dry season. 

ON-FARM WATER DISTRIBUTION 

There are at least four possibilities for improving on-farm distribution of 
irrigation water: (1) seepage reduction, (2) underground distribution system,
(3) use of simple farm structures, and (4) rotational system of water supply.

The canal should be designed for the tubewell discharge. The clearing and 
compaction of the bed and banks will greatly reduce seepage.

Lining is expensive and requires maintanance. These costs are great
because of typical Bangladesh conditions-humans and animals walking on 
canal beds and banks; carts crossing canals. Lining is not recommended 
unless the soil is very light. An underground distribution system (UDS) is 

.expensive, too, but it saves land. '[he cost of UDSs can be reduced by using 
concrete pipes. We need research to determine the popularity of UDSs with 
farmers and their appropriateness under Bangladeshi conditions. 

UDSs-even experimental ones-should be planned,designed and laid out 
mainly by the tarmers. Stronger farmer organizations will be needed. A DTW 
with a UDS could be expected to irrigate at least 151) acres involving about 
300 farmer plots. The initial investment would be high which will mean a 
greater effort to mobilize funds. 

We need to know whether the farmers will make a long-term commitment 
to the system. Less than half of the lands are farmed by owners. Are the 
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majority landless farmers in a position to decide about committing lands to 
UDSs? It may not be economically justifiable for farmers to participate in tlhe 
system for only one crop per year. Will tile tarners agree to by water in tile 
aus and alan seasons as well as in the dry period? Ilow much can the cost be 
educdh V1l";ilh conCrete.clC pipes? It can be dilficult to translpsrt pipes ill 

relIote areaS. \c %\illilot kn\\ I,: anSWers to these Ill atlldcl (lUestills 
until several systems are nstalled and Studied. 

Using simple farm structures will improve the efficiency of the water 
distribution system. Simple and inexpensive check structures will reduce tile 
waste o water. 

A rotational supply system also reduces conveyance loss of water. The 
Bangladesh Rural Development Board, through its Irrigation Management 
Programme (IMP), is mobilizing farmers to adopt such methods. 

GROUNDWATER MODELLING 

From what little information is available, it appears that the actual 
discharges of many pumps are considerably below the rated amounts. 

9 Thana reports on the CARE projects for the 1981-82 boro crop report 
the average discharges of nominally 2 cusecs (cusec = one cubic foot per 
second) I)!'Vs was 1.00 cusecs for 75 I)TWs i l)lianirai: 1.53 cusecs for 51 
1lTWs in .lm\dclhpr: 2.11 cUsecs [or It)) Ws ill Rajshahi and 1.61 cusCcs 
for 44 I)TWs in Parbatipur (Small. l10,83). 

* Researchers of Bangladesh Rice Research Institute measured the 
discharge of 5 DTWs in the Joydebpur area in the 1978-79 boro season. 
Though each had a 2 cusecs rated capacity, they averaged 1.39 cusecs at the 
time of the study (BRRI, 1982). 

* BRRI measured a single DTW in the 1979-80 boro season with a 
discharge of 1.2 cusecs for a pump nominally rated at 2 cusecs (BRRI, 1982). 

* The average discharge of 11 DTWs in Dhamrai measured by Islam in the 
1978-79 season was 1.74 cusecs (Islam, 1980). 

e A recent Diagnostic Analysis Training Course measured the discharges 
of 5 DTWs with a nominal rating of 2 cusecs. They actually ranged from 1.0 to 
1.3 cusecs (Water Management Synthesis Project, 1983). 

It is not clear why the discharges are low relative to the rated capacity, nor 
is it known whether it vWLotld hC economically feasible to take actiot to bring 
tile lCschareCs closer to the ratcd eve Is. 

Some of these measurements were taken early in the dry season. They 
would be reduced later in the season when the water table is lowest. Normally 
the irrigation demand is highest in March and April. A programme needs to 
be developed to measure the discharg. from these units and the total 
extraction of groundwater. Water table lowering depends on the volume of 
extraction. Reduced recharges may be due to one or a combination of these 
reasons: (1) an excessive pumping rate lowered the groundwater table below 
the limits of centrifugal pumps, (2) reduced recharge in certain localitie!,, (3) 
!ocally ponor aquifer conditioms, and (-4) poo)(r desidn an constrnctioRI of wells. 

Interference among tubewells depends on the rate of extraction, transmis
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sivity and storage coefficient of the aquifer, and lateral recharge from surface 
water sources. Extraction and withdrawal from the aquifer is controlled by 
tubewell discharge and spacing. It would be useful to identify the causes of 
the reduced discharges in order to evaluate the nature and cost of possible 
remedies. 

As we do not have accurate infoimation on the volume of extracted 
groundwater and the area irrigated, it is difficult to assess the impact of 
fielding of additional STWs and DTWs. There are about 110,000 STWs, 
15,000 DTWs, more than 1 million hand pumps, and a large number of 
dugwelis with pumping at rates varying from zero--meaning they are not 
working-to about 50% above their rated capacities. We do not have 
information on how many are not working nor how many are pumping at 
25%, 50% and 75% of their rated capacities. 

Groundwater is a major source of irrigation. With the existing STWs and 
DTWs, it is possible to withdraw 85,000 cfs water to irrigate about 2.25 
million acres, which ismore than 12% of the cuitivable hrea. With the 250,000 
STWs and 20,0(X) DTWs proposed to be in place in 1985, it will be possible to 
withdraw 165,000 cfs to irrigate 4.95 million acres, which is 24% of the 
cultivable area. About 45,000 LLPs can be operated with the available 
surface water sources. Assuming an average discharge of 1.5 cfs each, these 
will irrigate about 2.02 million acres, about 10% of the cultivable area. Most 
drinking water is drawn from groundwater, too. Most of the irrigation wells 
are in the northwest. and in the Mymensingh, Tangail, Jamalpur, Dhaka and 
Comillai districts. We have great %ithdrival rates in certain areas of the 
country. 

All STWs are fitted with centrifugal pumps. These can suck in from a 
maximum depth of about 22 feet. When the water table goes below this limit, 
some farmers have been observed digging a hole 6 to 7 feet deep and lowering 
the STWs. They are lifted up again during the monsoon season. This lowering
of the water table could dry up all sources of domestic water-hand pumps, 
ponds and tanks, and small rivers and khals (drainage channels). How could 
rural people get their drinking water under those conditions? Water from 
DTWs can be Lsed for drinking purposes. Normally these are spaced about 
2,0(X) feet apart, which is a long walk for people living between them. 
Reciprocating hand pumps can be replaced by deep-set hand pumps which 
cqn bring water up from great depths. However, it would be a major task to 
replace the more than 1 million reciprocating pumps. We should give careful 
and intensive study to such a sensitive system. MathCmatical models arc good 
tools. We need a model relating water table elevation changes to water 
withdrawal, river levels, aquifer conditions, and rainfall. These models could 
be helpful in locating appropriate pumps and engines in various parts of the 
country, provide information about the effects on domestic sources of water, 
and give warnings about crisis situations such as excessive lowering of the 
water table. 

Adequate information is not available about the volume of surface water in 
beels, haors and oxbow lakes. The amount of water in beels depends on 
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rainfall ajid river flooding. The control enbankments eliminated flooding of 
many beels and changed cropping patterns in some areas.' he once famous 
Chalan Bee! in Natore is now almost floodfree. In July 1983 1 saw farmers 
using STWs for land preparation for the aman season in areas where in 
previous years there had been 4 to 5 feet of flooding during the monsoon 
which would have given a very good boro and reasonable :tus crops. flow 
have the flood control projects affected recharge? 

FARMERS' INVOLVEMENT 

A basic criticism of most development projects to assist farmers is that 
there is inadequate understanding of the factors which influence farmers' 
behaviour. This is certainly true for water management, and particularly true 
in Bangladesh. In the absence of good information, it is inevitable that 
outside intervention is based on assumptions and generalizations about field 
conditions and the rationality of farmers' actions. The few research studies 
that exist indicate that many farmer groups are probably doing a better job
than they are normally given credit for. If this -,so, the utility of outside 
intervention has to be seriously questioned. 

Farmers are the ultimate users of irrigation water- and the results of 
research for agricultural production. In spite of this critical role, it is common 
to find farmers excluded from most aspects of preparing recommendations 
developed for them. Irrigation agencies and researchers frequently state a 
desire for 'positive participation' by farmers. In practice this usually means 
farmers are asked to take part in a water-users' association to ensure that they
contribute labour to the maintenance of the field channels and pay the 
irrigation fees charged by the government agency. It is not surprising that
 
farmers are frequently less-than-enthusiastic about such limited roles.
 

There is an increasing body of evidence, particularly from Asia, of the 
value of giving farmers an expanded role in irrigation systems. One major
benefit is that it uses the experiential knowledge of farmers, a significant 
resource that is too often overlooked in irrigation planning and development.
Giving farmers an expanded role can mean a reduction in the total cost of the 
project, or an improvement in the design, or in the operating performance of 
the system. 

A study from the Philippines gives an example of the potential for 
improved field channei construction through an expanded role for farmers 
(Moya, 1981).The study covered three tertiarv units-ranging from 30 to 50 
ha-in a large gravity irrigation system that had been operating for several 
years. Records were obtained of the original layout of the field channels as 
prepared by the irrigation agency. The researcher recorded the layouts of the 
field channels in existence at the time of his study, which indicated 
considerable changes made by farmers in the original system. He then 
conducted detailed topographic surveys which were given to an engineer who 
was asked to design systems of field channels. These designs closely matched 
the existing network of channels as adapted by the farmers in the area. The 
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implication is that while the farmers were able to use detailed experiental
knowledge about local topography in the development of field channels, the
irrigation agency could not design as effective a system without prohibitively 
expensive studies. 

Another example comes from a joint project of the National Irrigalion
Administration of the Philippines with the International Rice Research 
Institute. The project investigated alternative approaches to the improvement
of on-farm facilities. In several cases, substantial changes in the engineering
designs were made on the basis of farmers' information. Farmers generally
preferred to have direct access to water. Their knowledge of the land 
ownership patterns and of local topography made it possible for them to 
suggest acceptable alternative designs which significantly increased the 
number of farmers with direct access to water. 

So, agricultural research results should be thoroughly tested to determine 
their acceptability by farmers. 

CONCLUSION 

It is necessary to understand some of the characteristics of Bangladesh that 
make it a rather special case in water management.

All benefits of water should bt considered when identifying research 
projects. Unlike the roles that water plays internally in the plant, its external 
roles are not required in the sense of being essential to plant growth.

There are considerable differences in opinions about the area of land that 
can be irrigated per cfs of installed pump capacity. The optimum utilization of 
irrigation equipment does not depend on techn;cal factors alone; it should be 
studied in technical, economic and social terms. This should be investigated
urgently and thoroughly. If there are no substantial cost savings in expanding
the command areas from their current typical levels, then the major
expenditures being made in this direction may be ill-advised. 

Are we using pumps and engines which perform satisfactorily under typical
Bangladesh conditions? Most probably not; we should look into it. 

Groundwater has become a major source of irrigation and drinking water 
in Bangladesh. Water is withdrawn by large numbers of STWs, DTWs, hand 
pumps and dugwells. Most recharge is by rain water. Some of or. pumps are 
discharging at rates significantly lower than their rated capacities. Why? Are 
we over-explciting the groundwater? We need further investigation. How are 
our pumps performing? Is it possible to decide the additioM i nmbcr of 
pumps on the basis of the present pumping rate? We need more studies. 

We need mathematical models for various regions of Bangladesh which 
relate lowering of groundwater levels to extraction rates, river levels, rainfall 
in the previous monsoon season, and aquifer characteristics. Such models will 
allow us to carefully study our very sensitive groundwater system.

On-farm distribution is important. Seepage loss cin be significantly
reduced by excavating canals of proper size and gradient. Lining is not 
recommended unless soils arc very light. Underground distribution systems 
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are expensive. Several such systems should be tested under farmers' field 
conditions. Simple farm water-control structures will be able to reduce water 
loss. 

All research results mus! be tested for farmers' acceptability. They are the 
users of all the recoramendations which are developed from research results. 
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ARSTRACTS 

Irrigation Equipment and its Performance 

M. H. KHAN AND S. M. NAZRUL ISLAM 

Bangladesh University of Engineering and Technology 

Agricultural production in Bangladesh can be increased by intensive 
cultivation that gives importance to irrigation, fertilizer, improved types of 
seeds, and related practices. The existing irrigation methods and their 
performances are described in the paper. Both manual and power irrigation 
methods are widely used in Bangladesh. Most of the manual methods 
consuming sweat-energy show inefficient power performance. From the 
energy and discharge viewpoint, three manually driven pumps-the UNICEF 
pump, the MCC rower pump, and the diaphragm pump-can be considered 
for further improvement and subsequent standardization. 

The electric motor or engine-driven pumps used in irrigation gave a 
reasonable performance under laboratory conditions, but this standard was 
not attainable under all field conditions. Sufficient information is necessary 
for chobsing the pump and engine set to reproduce the rated head, discharge 
and efficiency in the field. 

Dr. Khan is Professor and Dr. Islam is Associate Professor, Department of Mechanical 
Engineering, BUET. 

Research and Development in Irrigation and Water
 
Management at INA
 

A. A. HASSAN AND 13.C. BASAK 
Institute of Nuclear Agaiculture 

Water Management in Crop Field 
1. Compact layers have been formed at shallow depths in Bangladesh soils 

due to continuous rice cultivation. These are likely to affect waptr 
transmission through the profiles and root penetration into the deeper layers, 
but this effect had not been previously investigated. This study reports the 
effect of such a compact layer i:i a sandy loam soil on the water transmission 
and root development with and without its breaking by 6dep tiliage. 

The compact layer impeded infiltration and caused unsaturated flow in the 
lower layers and thus retaided the recharge of the prn;fie. Where the compact 
layer was broken by deep tillage, th: roots of 27-day maize plants had 
extended down to 30 cm compared to 8 cm in a 7 cm deer, - tilled plot. After 
49 days, the average height of the maize was 15 cm more in the deep-tilled 
plots compared to the shallow-tilled. There also was a marked increase in the 
dry matter yield on the deep-tilled plot. 
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2. A split-plot design experiment was conducted with nitrogen at rates of 0,
40, 80 and 120 kg/ha to study the effect of fertilizer rate oii the water-use 
pattern of mustard under non-irrigated, partially irrigated and adequately
irrigated conditions. 

The results were that 80 kg/ha nitrogen with one irrigation of 6 cm at 20-25
days after sowing (vegetative stage) was suitable for optimum yield of
mustard in the Mymensingh area. Field water use efficiency was also highest
for this irrigation and significant at p=0.01. 

Farm-Irrigation Structures 
1. A closed form implicit equation for factor of safety of a simple

homogeneous earth darn has been obtained by integration and using Bishop's
simplified method. Beiag a closed form equation, it does not require adetermination of the optimum slice width. The iterative procedure yields afactor of safety in a few cycles. The minimum factor of safety has been foundby varying the trial slip circles through a grid search algorithm. By obtaining
results for a wide variety of data, an empirical equation has been obtained for
factor of safety as a function of slope, top width and height of dam, effective
angle of internal friction, effective cohesion and unit weight of soil with no pore water pressure. The equation can be utilized to rapidly analyse the slope
stability of a homofeneous earth dam. 

2. An experiment was conducted with different discharge measuring
structures to find the most economical water control structure for optimal use 
of 	water by the farmers. 

It was found that the spile method of water control is easy and convenient
for farmers' use but the problem lies with the variable heads for constant

discharge measureineilt. 
 The farmcr can roughly estimate the desired depth
of water reached in the field with the use of' soil probe. 

Drainage of Agricultural Lands 
Summer groundnLit cultivation in different areas of Bangladesh is a great

problem becautse Of' excess water or the wtiter-logged condition of the soil.This was studied to determine tile effect of surface drainage on the summer
groundnut cultivation and to recommend moisture distribution for groundnut
cultivation having surface drainage facilities. The soil moisture distribution 
was monitored urider different field drainage conditions with a neutron
moisture probe. 

A 31.5', y'ield increase was obtained where the crop bed was rais.d with
surface drains of 15 cm depth compared to the natural flat bed. Improved
drainage pratctices were evident in such vield-attributing characters as plant
height, matured pol num ber,and seed weight, and were significant at p1=0.01
for different characters. Land having no drainage facilities had reduced pod
formation and resullted in poor quality seeds. Groundnut yield aild pod
quality can be improved inmedium or high hands having surface drainage 
facilities. 
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Hydrology 
Analyses have been performed to study the geomorphological characteris

tics of four Himalayan and five non-Himalayan river basins. The study
included stream orders, stream lengths, strean density and drainage density.
The general conclusions have been drawn through a curve fitting for 
discharge measurement as a function of other geomorphological parameters. 

Mr. Itassan and Mr. Basak are in the Irrigation and Water Management Division, INA. 
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KEYNOTE PAPER 

Farming Systems Research 
N1M.M. R\AN 

Director
 
Bangladesh Agricultural Research Institute
 

There has been frequent debate going on for some time about the concept 
of farmingsystems research.People define farming systems research (FSR) in 
different ways; many FSR models have been suggested. Still, our understand
ing of the FSR concept is not clear. This creates difficulties in the operation of 
all FSR programme. This paper discusses some of the issues of the FSR 
programme in Bangladesh with emphasis on the concepts and operation. 

Traditional ways of farming have evolved throughout the world over the 
centuries. The farmers have applied their innovative minds to selecting and 
adopting profitable practices within given sets of farming conditions that 
match with their requirements and resources. The following are some typical 
examples of farming systems that have evolved over time: 

* Deep-water rice cultivation in Bangladesh.
 
" Cassava plantation in Africa.
 
" Maize and cotton belts in America.
 
* Commercialized shifting rice cultivation in the Magdalena Valley of 

Colombia. 
u Shifting cultivation combined with lowland rice in Sierra Leone and 

Liberia. 
0 Bush fallow system inthe humid tropical lowland of eastern Nigeria. 

Fallow system in the derived savannah: 

Tobacco - millet holdings in Uganda. 
Cotton - sorghum holdings in Sukumaland and Tanzania. 

D 

o Groundnut - millet holdings in Mali. 
o Small - scale Icy farming with dairy cattle in Kenya.
 
" Dairy-coffee farming in Sao Paulo State, Brazil.
 

Each of these farming systems is the result of the knowledge and wisdom 
that have been accumulated by generations of farmers as to how they can best 
utilize the resources and opportunities available to them. 

The evolution of farming systems is greatly influenced by social, economic 
and political factors. 

* At one time indigo and barley cultivation were among the dominant 
farming systems in what is now Bangladesh. With the partition of British 
India, the cultivation of indigo and barley disappeared because these 

is natioma 
of Iaiming systems research. This paper was devehoped from remarks presented to the 

Sym posium. 
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commodities lost their access to the markets provided by the chemical dyes
industry and the Robinson Barley Factory.

* Wheat was not an important crop of Bangladesh. Now it is the country's
second major cereal crop and occupies an important place in the farming
system. This is due to changes in social and economic situations. a Fhe potato was not an important crop for Brazil. With the estab'ishment 
of the polato chip industry, potato cultivation became a part of the moststable farming systems in the country. Today it isgoing out of cultivation due 
to serious disease problems.

9 In Hawaii, pineapple and sugarcane farming expanded rapidly due to thegrowth of the canning factories and sugir mills. Now this system is seriously
threatened by the rising costs of sugar production which make it difficult to 
compete at the price paid on the international market.

Natural factors like floods, droughts, salinity and cyclonic disasters alsohave great influence on farming patterns. Agroclimatic variations can also
give rise to an enormous range of cropping patterns and other productionactivities. The farmers adjust their practices to these odds and opportunities.

The role of agricultural scientists in this process has been to provide thefarmers with alternative technologies that minimize their risks and maximize 
their production.

Agricultural scientists have been playing this role through commodityoriented research. Great contributions have beel made, such its with high
yielding rice and wheat varieties and the complementary technologies that
have becn adopted in Bangladesh and in other countries. Major changcs :!so
have taken place in recent years in farming patterns due to the inrroduction of
IYV technologies and the use of modern inputs, such as fertilizers, water andpesticides. This has been most successful in the dc;'cioped countries. In

developing countries like Bangladesh, the adoption of IIYV technology has
not been as successful. 
 No doubt, productivity has increased significantly but

the potential of the IIYV technology has not been realized. There is still 
a very wide gap between the potential yields and the farmers* actual yields. In
all too many cases, farmers have not adopted the new technologies.


Crop-oriented research been successful
has most in countries which
practice extensive agriculture. There the farmers are very specialized,
controlling vast resources and often concentrating on commercial production
of a single crop, such as wheat, maize or soybeans. Agriculture in 13;t:gladeshis subsistance farming. It is characterized by millions of farmer:; tiltivating
very small plots which require an intensive supply of labour. They must
maintain acareful balance of the technology, capital, labour and management
components of the physical and biological inputs to optimize production for a
reasonable economic return. Their primary goal is to produce enough to feedand care for their families, and only then to provide an extra quantity for the 
market. 

Most Bangladesh farmers can produce two and even three crops annually,
but their limited resources do not usually provide the reserves needed to 
overcome the emergencies caused by floods, droughts and other natural 
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disasters. However, the farmers through years of experience have developed 
their own strategies and devised means to manage the risks. They have the 
grasp of different situations and accordingly decide on their on- and off-farm 
activities to be undertaken for particular situations. In this business, they take 
into account their requirements, the resources of land. labour and capital 
available to them. the physical and biological conditions in their farming 
environments, the technology available to them, and their access to inputs, 
credit and markets. 

Crop-oriented scientists working within the ideal conditions of the 
experimental stations have been isolated from the real farming life of the 
small farmers. These researchers have not appreciated fully what types of 
technologies are required for different socio-economic groups of farmers who 
belong to varying agroecological situations in order to achieve higher 
productivity with minimum risks. 

This is the primary reason for the slow spread of HYV technologies which 
were not adaptable under many conditions. Technology generation through 
crop-oriented research is useful but it can be made far more beneficial when it 
is directed to addressing farmers' problems through the farming systems 
approach. This has not been happening because scientists have not had direct 
contact with farmers at any stage of their research activities. Therefore, they 
have not been adequately exposed to the local farming environments. 

There are many reasons why farmers do not adopt the new technologies 
that researchers have developed for them. (1) Often they are uninformed and 
reluctant to try new ideas. (2) There may be a failure in the mechanisms and 
institutions that are to inform farmers of the new methods. (3) There may be 
unwise governmental policies which constrain the farmers. (4) There may be 
lack of incentives. (5) Farmers certainly have an aversion to risks that 
threaten their basic security. 

The fundamental reason for the failure to adopt the new tecnnologies is 
that they often fail to meet the farmers' needs. Researchers often do not 
consider farmers' limited financial, labour and environmental resources. The 
small farmers of Bangladesh can be excellent managers of their scarce 
resources, especially capital and labour, under a given set of environmental 
conditions. But they were never considered a part of the research team. A 
small farm is a family enterprise. Production of the families' food supply and 
other necessities is more important than profitability. Decisions are generally 
made on this basis rather than whether or not they are economically rational. 
It is important for 'professional' researchers to appreciate these values. 
Unfortunately, this appreciation was not there. As a result, the traditional 
crop-oriented on-st-tion research alone could not fully respond to the needs 
of all groups of farmers operating under varying farming conditions. 

The process of designing and testing improved practices requires involve
ment of physical and biological scientists who must join with socio-cconomists 
to develop systems that are based not only on their physical and biological 
potential, but also on their social and economic acceptability to the farmers. 
This means that the on-station and on-farm research must begin with an 
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Figure I. The Idrning systellis research approach. 

assessment of the farming environment which includes the climate, soil, water 
and other physical and biological factors, as well as the socio-economic 
conditions of different client groups. This requires on-station research to be 
organically linked with on-farm research, and the total research effort is then 
geared to a systems approach called farmingsystems research (Figure 1). This 
does not demand a specific model. FSR follows the rules of what the farmers 
do under a given set- of farming conditions, be it crop farming or livestock 
farming or a combination of the two. The distinctive features of FSR should 
be that:
 

" It puts the farmers in a central role; they are a part of the research team. 
" It ties on-station with on-farm research by bringing together the 

traditional scientists and on-farm scientists to work for a common goal. 
a It involves economists to determine the technological changes brought 

about by th,- biological scientists. 
& It brings the extension workers to work as equal partners with the 

researchers and the farmers. 
, It begins research with the analyses of social, economic, political, 

institutional, physical, biological and environmental conditions under which 
each client group operates. 

In the past, agricultural :.search was confined to the experimental station. 
Research was first taken to the farmers' fields by the Bangladesh Agricultural 
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Research Institute in the 1960s through some fertilizer trial programmes. 
Scientific research on the farming systems concept only began in the 1970s. 
The Bangladesh Rice Research Institute started cropping systems research in 
1974 as a participant in the Asian Cropping Systems Programme established 
by the International Rice Research Institute. In the same year, the Sugarcane 
Research and Training Institute started its cropping systems researcn 
programme in the farmers' fields. Subsequently, other research institutes saw 
the need and initiated limited site-specific studies on cropping systems. These 
efforts were brought together in 1980 in the National Cropping Systems 
Research Programme organized and co-ordinated by the Bangladesh Agri
cultural Research Council. The partners in this programme are BARI, BRRI, 
BJRI, BAU, BWDB and the MCC. The introduction of the T&V system 
through the Extension and Research Project has added a new dimension to 
the FSR approach by organically linking research with the extension workers 
and the farmers. This has led quite logically to the broader scope of FSR. But 
the FSR programme could not be operated in a truly functional setting due to 
the lack of a clear understanding of the concept and the absence of a proper 
institutional arrangement. 

For the system to become operational, the country's research programme 
must be reoriented to a farming systems approach. This requires restructuring 
the institutional set-up and realigning the 'traditional' and 'on-farm' research 
groups. A recommended institutional mechanism is illustrated in the 
accompanying figures. In this new approach, particular attention is given to: 

• Establishment of a network of FSR and multilocation testing (MLT) 
sites 	 in the farmers' fields. 

" Linking these sites with the experimental stations (Figure 2). 
* Testing of technology generated at the research stations for its 

applicability to actual farming conditions. 

ON-FARM ON-STATION 	 Discipline OrientationCENTRAL 	 DivisionRESEARCHIERCH RESEARCHSTATIO N (FRES 

R EGIONAL__..____BreedingI 
REGIONAL ON-FARM ON-STATION 
RESEARCH RESEARCH 
STATION (FSR SITES) 

Pathology 

TPlant' 	 Entomology 

ON-FARN

SUB- RESEARCH
SI 	 U 'l ON-STATIONRE SAR H /S i ce c 

STATION (FSR SITES) ...... 

Agricultural Engineering
M LT M LT FMLTI M T El 

SIE STSTE s 	 Agcutural Economics 

FARMERS' FIELDS 

Figure 2. A diagram of the reorienlalion of research. 
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0 Associating extension workers, other development forces, and farmers 
in identifying production problems, and the review and evaluation of test 
results. 

* Feedback to the research stations of the production problems that need 
immediate attention and which cannot be solved at the site level. 

The strength of this approach lies in the decentralization of research efforts 
through improving the regional and sub-rcgional research stations and of the 
on-farn research sites. 

The ad hoc contract research projects under the National Co-ordinated 
Cropping Systems Research Programme and the E&RP have been an 
important input to the cstablishment of an FSR programme. The initial thrust 
of these programmes was to test cropping patterns and component technol
ogy, and their respective economic profitability. In this effort, least attention 
was given to critical analysis of why and under what circumstances the farmers 
adopt certain practices, how they allocate their resources and time to 
different on- and off-farm activities to maximize their incomes, and how 
external factors influence the farmers in making certain decisions. In any 
future FSR work these issues must be addressed before designing the trials. 
Groundwork for the FSR programme has been done and from this effort it 
can be possible to evolve an integrated FSR programme with the gradual 
inclusion of other component studies under a specific agro-socio-ecological 
context. 

ON-FARM ON-STATIONCENTRAL RESEARCH RESEARCH 
STATION DIVISIGN GROUPS 

BARI 

FARMING SYSTEM,'S RESEARCH TEAM 

STAT;ON JAIMA LFuR ISHRD HI AZAR JE SSORE JOYDEePuR 

Agra-eclgclsoc o- EPt FR E'.it F'3R E~pt FSR Expt SR IE.., r5 

55tn5 S S 

M M M MMM Mf 

Area T TT FT
Figure .1. The I'llrmmig ,,.%,Icm,,s rt.ecarlh O N O";Rso.tUll ,1' Ilh,,. 1B a h..,,h \pl ctl liltral 
I e"C,alcl h 11lI i Illt \ 1 I -- IIII11hllot.al loll I t s),.",. 
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BARI has initiated this process. It has redirected its crop-oriented research 
to an FSR approach based on the institutional concept shown in Figure 1. The 
BARI structure has been reorganized to create an On-Farm Research 
Division with a network of FSR and MLT sites which are being established in 
representative agro-socio-ecological zones.These sites have been organically
linked with the experimental stations at the central, regional and sub-regional
levels (Figure 2). This Will facilitate continuous dialogue between on-station 
and on-farm research groups, and bring the traditional on-station scientists 
close to the rural farming environments so they do not lose sight of the 
farmers' rek,'.-irements when the research objectives are set. As a key element 
to strengthening the system, the research planning process has been taken to 
the regional level where both on-station and on-farm research groups,
extension agents, farmers and other agricultural development workers meet 
in workshops to identify local crop production problems and determine 
research priorities. They also meet periodically to review research program
rues and evaluate the results. Scientists from other research institutes also are 
involved in this process,: such as from BRRI and BJ3RI. 

The FSR structure of BARI is illustrated in Figure 3. The on-farm part of 
the FSR programme is organized as a two-tiered activity: (1) farmers' field 
trials at representative FSR sites, and (2) cross-country testing at the MLT 
sites of the technologies generated at the experimental stations or by
innovative farmers. The FSR and MLT sites will be the primary contact 
points for the researchers, extension workers and farmers. They will be the 
major source of extension messages for the subject matter officers (SMO) and 
subject matter specialists (SMS), as well as the information source to the 
researchers of production problems. As FSR team members, economists will 
use these sites for analysing farmers' situations, and for monitoring and 
evaluating the acceptability and impact of the new technologies. 

The FSR team iscomposed of scientists drawn from the relevant disciplines
and institutions, depending on the components of the programme. FSR 
programmes with only crop components have been reactivated along with the 
new approach inthe existing CSR sites. It is proposed that in two to three of 
these sites that livestock and forestry components be tried as well. As we 
learn from these selected pilot sites, methodologies for integrated FSR will be 
standardized to extend these activities to other ('SI sites, if feasible. 

The FSR programme is being dove-tailed with the T&V system by
expanding the Regional and District Technical Committees to include 
personnel from other institutes and organizations as they take part in FSR in a 
given area or region. 

In conclusion it may be recorded that too many agricultural development 
programmes are still HYV-oriented. Itis time that initiatives are taken by all 
concerned to shift the direction of agricultural research from crop-oriented to 
a systems-oriented approach, and let the farming systems research approach 
be a strategy for the future. 
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ABSTRACT 

Current Status of Vertebrate Pest Management in Field Crops in 
Bangladcsh 

M. A. KARIM, M. E. HAOU. M. Y. MIAN 

Bangladesh Agricultural Research Institute 

AND 

.1. F. BRI())KS 

Denver Wildlife Center 

The paper reviews the vertebrate pest research carried out by the 
Vertebrate Pest Section of Bangladesh Agricultural Research Institute from 
1979 to the present. The research activities are in five categories: (1) basic 
studies of the biology, movements, and food habits of pest species, (2)
laboratory evaluations of chemical control agents (rodenticides and bird 
repellents), (3) field trials of control methods, (4) damage assessments in field 
crops (damage estimates and evaluation of damage assessment methods), and 
(5) recommendations and training. 

A 1979 survey of 303 wheat fields in four districts of Bangladesh indicated a 
12.1% loss of the mature wheat crop due to rat damage. This represents
approximately 77,M)() tons of wheat per year in Bangladesh. The lesser 
bandicoot rat (Bandicota bengiensis) was responsible for the most damage 
to wheat.Surveys in six districts of Bangladesh in 1982 indicated an average of 
8.4% damage to the mature wheat crop. There was higher damage in thc 
non-irrigated fields than in the irrigated fields. Though laboratory and field 
trials show greater efficacy of the anti -coagulant rodenticides over zinc 
phosphide against the bandicoot rat, the zinc phosphide bait is recommended 
for wheat field rat control in Bangladcsh on an ad hoc basis for reasons of past
standardization and its present avaliability at a lower price in the country
rather than the non-standardized new anti-coagulant baits. 

Simulated rat damage studies in transplanted aman rice and wheat crops
showed significant yield reductions for damage levels of more than 10% 
plants after the booting stage. Rat damage control is, therefore, recom
mended from the booting stage of these crops. A radio-telemetry study in one 
wheat field showed that the bandicoot rats spent most of their time in wheat 
fields with an average of 18 m: home range in mature wheat fields. Such home 
range data indicated effectiveness of rodenticide bait applications directly in 
rat burrows or within 2 m of these burrows. 

Studies in deepwater aman rice areas indicated different species composi
tion of rodents in island households and in surrounding deepwater rice fields. 
The roof rat (Rattus rattus) was the predominant rat species in island 
households before the peak flooding of surrounding rice fields. The 
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population of the lesser bandicoot rat increased in the islands during the 
peak flooding of rice fields probably because of migration of rats from the 
flooded fields. Damage to deepwater rice plants before maturity was caused 
by the greater bandicoot rat (Bandicota indica) and the lesser bandicoot rat 
(B. bengalensis)with higher abundance of the former species, but the most 
rat burrows in harvested fields were of lesser bandicoot rats. Effective rodent 
control in island households can be achieved by baiting with both 2% zinc 
phosphide and 0.005% brodifacoum after peak flooding of the surrounding
rice fields. Three rounds of baiting in island households and in deepwater rice 
fields with 0.005% brodifacoum bait during peak flood period reduced rat 
activities and crop damage in both locations. In deepwater rice fields, a 1.8% 
yield loss was estimated by considering quantities of hoarded rice panicles in 
rat burrows in harvested fields. Less than 1.0% rat damage of sugarcane
plants was recorded during the first six months of the crop cycle in the North 
Bengal Sugar Mills zone due to Indian mole rat (Nesokia indica).

Seed treatments with 0.25% and 0.50% concentrations of methiocarb and 
1.2% concentration of copper oxychloride were found to be effective in 
reducing bird damage to sprouting wheat seeds after sowing. Though
methiocarb is superior to copper oxychloride as a bird repellent in most trials,
its higher cost, toxicity to birds, and the unavailability in Bangladesh
necessitated further trials of copper oxychloride as it is of lower cost, safe to 
humans and is available. Another bird repellent chemical, Avitrol, is effective 
in reducing bird damage to maize cobs by selective treatment of a few cobs in 
each row after the milk stage. 

In 1983 the Vertebrate Pest Section participated in a nationwide rat control 
campaign in wheat fields that was organized in co-operation with the 
Directorate of Plant Protection and the German-Bangladesh Plant Protec
tion Programme (GTZ). The VPS scientists trained plan, protection
assistants, distributed information materials, and prepared and distributed 
19,600 zinc phosphide bait packets in Bogra, Dinajpur, and Rangpur districts 
during the campaign. 

Mr. Karim, Mr. Flaque, Mr. Mian and Mr. Sultana are researchers in the Vertebrate Pest
Section, BARI. Mr. Brooks is a Pest Control Specialist, Denver Wildlife Center, assigned to the 
VPS. 
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Nutrition is multi-disciplinary in the sense that everything in heaven and on 
earth seems to affect nutrition in a varying measure-directly or indirectly.
overtly or covertly. The principal determinant is food. However, all foods are 
not equal in their nutrient values. People need varying amounts of nutrients 
according to their age, sex, occupation, and the environment in which they
live. Agriculture produces food to deliver nutrition to the human population, 
so must conduct research on as many aspects of nutrition as possible.

Nuirition stands for the output of most activities in agriculture. Nutrition 
research in agriculture may include studies on the following dozen topics as 
well as others: 

* Nutrient contents and their biological availability of various foods that 
we now grow or may grow in the future. 

* Requirements of various nutrients by the people living in our 
environment, categorized by sex, age and occupation. 

e Various socio-economic and ecological factors guiding the distribution 
of food among communities of the country, and among individuals in a 
community. 

* Anti-nutrient and toxic factors in food grown in Bangladesh and how 
to eliminate them. 

e Anthropological studies on eating habits and food prejudices that 
considerably affect the pattern of food consumption. 

a Nutritional status of the population as it relates to the consumption 
pattern of foodstuffs. 

* Food consumption as it relates to physical and mental development 
and work performance of the people. 

" Nutritional deficiencies in the people of Bangladesh.
" Nutritional survey and surveillance to observe changes in the 

nutritional 	 status of the population. 
e Agricultural policy and related options concerned with food produc

tion and consumption. 
* Studies on the marketing of foodstuffs. 
* Home and commercial processing and preservation of foodstuffs. 

Inasmuch as the advancement of nutrition is the raison d'etre of 
agriculture, it is important to know the present nutritional status of our 
people. Surveys carried out by the Institute of Nutrition and Food Science in 
1962 - 64 and since have documcnted that inadequate caloric intake is our 
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country's principal nutritional handicap. The average intake of energy is 
summarized below in kilocalories. 

Daily caloric intake per person 
Year Actual average Requirement 

1962-64 2301 _ 
1975 - 76 
 2094 
 2248
 
1981 -82 
 1943 
 2273
 

But averages conceal the inside situation-the maldistribution between therich and the poor as well as within a given family where the disadvantaged are
the females and the children. INFS studied the food intake of households 
according to the socio-economic classification of the union parishad. The
caloric distribution among the sample households went from 1802 for the 
poorest union parishad up to 2191 for the richest. The study examined thedistribution of calories among, the male, female, expectant and nursing
mothers, and children of the families. (See Table 1.)

Maldistribution is a matter of much concern for all people who are involved
in the production of food, either through their sweat on the farm or in the 
laboratory. 

There are serious deficiencies of many micronutrients, specifically of 
vitamins A, B, (riboflavin), and ascorbic acid. 

Table 1. Comparative caloric intake for family members by economic status of 
the union parishad. 

Caloies 

Poorest <- Union Pashad --- R>ichest 
A B C D 

Adult males, 20 
Requirement 
Intake 

years and over 
3278 
2969 

3002 
2883 

2749 
2894 

2636 
3320 

Adult females, 20 years and 
Requirement 
Intake 

over 
2128 
2072 

2132 
2277 

2129 
2079 

2044 
2336 

Expectant mothers 
Requirement 
Intake 

2277 
1883 

2353 
1743 

2359 
1677 

2261 
2447 

Nursing mothers 
Requirement 
Intake 

Children, under 10 
Requirement 
Intake 

ycars 

2544 
2273 

1765 
1112 

2553 
2323 

1789 
1203 

2604 
2243 

1788 
1102 

2517 
2402 

1805 
1219 
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Research is needed regarding the content of vitamin A or its precursors 
among the common animal and plant foodstuffs. Not only must there be an 
adequate amount of vitamin A in our diet but we have to know its biological 
availability through research. 

The Bangladesh diet has only a scant amount of fat, little of animal food, 
but a very high carbohydrate content. Intestinal parasites and associated 
pathogens must be curtailing the physiological efficiency of people's digestive 
tracts. Vitamin A has a multiple role. At the molecular level, we only
understand its action in the visual process. It is not understood how vitamin A 
promotes growth nor its role in hematopoiesis. The recent discovery that two 
small fishes, mola (Aniblypharyngodon inola) and dhela (Rohte cotio) are 
extremely rich sources of vitamins A, and A, calls f r investigations of other 
fish species, too. It is important to study why these wo species of freshwater 
fishes are so very rich in vitamin A. 

The search for improved nutrition requires research leading to local sources 
of oil. Efforts must continue to increase the production of common oilseeds. 
At the same time, we must search in rural areas and forests for as yet
unrecognized sources of flt that are suitable for edible fat and have other 
useful physico-chemical characteristics. Fish and other aquatic animals should 
be investigated in the same manner. 

Though most protein deficiencies of the Bangladeshi population are caused 
by a lack of energy in th, ir diets, it is essential that we conduct studies on the 
quality of the protein from our common toodstuffs. Protein quaiity depends 
on (1)its ease of hydrolysis during digestion, (2) the amino acid make-up, and 
(3) the presence of deleterious substances which render protein or its 
hydrol~sates unavailable, such as anti-enzyme substances, and tannic acid and 
polyphenols. The Bangladeshi diet consists almost entirely of plant products 
so tends to be of low biological value, due especially to the deficiencies of 
lysire and sulphur amino acid. 

The protein value of foodstuffs, especially lysine, is often affected by the 
mode of cooking. Lysine is affected by heat. There needs to be research on 
the biological availability of protein as eaten in the usual Bangladeshi diets. 

During earlier studies by the INFS, thiamine did not appear to be greatly
deficient in Bangladeshi diets. However, it now has become a risk area due to 
(I ) the proliferation of rice mills and (2) the growing practice in rural areas of 
consuming raw rather than parboiled rice. The widespread deficiency of 
riboflavin has been documented in various nutrition surveys. While the 
diseases due to the deficiency of this nutrient may appear trivial, its catalytic
role is of paramount nutriional importance in the overall biochemistry of 
living organisms, especially in protein metabolism and energy-yielding 
reactions, for example the TCA cycle. This requires investigation as to how 
this deficiency in the diet affects the metabolism of protein and the energy 
output from food. 

The availability of various nutricnts front foodstuffs, especiallyour 
vitamins and minerals, is an important area of investigation. Nutritionists are 
very concerned with the anti-nutritional factors and toxic substances that may 
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be present in food through both endogenous and exogenous sources. The 
presence of neurotoxin in one of the most important legumes, khesari (L. 
sativus), is a case in point. Because of the toxin this legume may be used only 
for animal feed. A means of detoxifying the plant would be of great economic 
value. Various other legumes also have deleterious factors such as trypsin 
inhibitors, cyanoglycosides, and antithyroid substances. There are recent 
reports from West African countries that cassava may lead to injury to the 
pancreas and cause diabctes. WC use great quantities of roots and tubers 
which probably contain harmful substances. Aflatoxins and other mycotoxins 
are almost constant companions of our foodstuffs and pose a great danger to 
human health. The development of suitable methods for detoxification of 
infected foodstuffs seems to be of great importance. 

It is .. ,thin the competence of the nutritionists in agriculture to find or 
create species of plants and animals to provide the adequate amounts of 
nutrients needed by the human species. Laudable attempts have been made 
with respect to the lysine enrichment in maize. We need cereals richer in 
riboflavin as this seems to be the micronutrient not abundantly available in 
most of the inexpensive foodstuffs. We have a widespread deficiency of 
riboflavin. 

Nutrition is a multi-disciplinary branch of knowledge. To tackle nutritional 
problems there needs to be co-operative research with participation of 
experts in health, agriculture and the basic sciences. Without . thorough 
understanding of the basic sciences, no substantial progress can be made in 
any branch of agricultural research. And again, if we do not understand the 
various socio-economic and cultural factors and forces which determine how 
we eat, live, and treat each other, we will not be able to solve our nutritional 
problems no matter how much food we produce. 
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ABSTRACT1S 

Fu nctional Role of Zinc illInosul in and I)ilhctcs Mcli us 

ABMI)R R\IAI, AN[ K..\\r,\r. -'.\:4t'Fo 

linatlduIsIh Agricultural Rescarch Council 

Insulin has been rcported to be synthesized in the rough endoplasmic 
reticulum of the beta-cells of the pancreas as a single chain polypeptide of 
amino acid residues. This molecule, tcrmed pro-insulin, is obtained when 
there is rapid removal of an N-terminal extension of about 25 amino acids, 
which is responsible for binding newly synthesized pro-insulin molecules with 
ribosomes. The pro-insulin monomer then polymerizes to form tie pro
insulin hexamer. The pro-insulin hcxamer is soluble and is reported to have 
the capacity to fold and attain spontaneou;ly a three-dimensional configura
tion. The ,-o-insulin hexamer is then converted by proteolytic cleavage into 
the biologically-active form of insulin hexamer. 

The nicroclement zinc has been implicated in insulin biosynthesis. It is 
reported that pro-insulin binds with zinc during its polymerization. Molecular 
organization in zinc pro-insulin hexamer is maintained through all three 
subsequent steps of insulin biosynthesis. The pro-insulin hexamer, and thus 
the mature insulin hexamer, contains two or four zinc atoms centrally 
co-ordinated in the molecule, hence the names 2-zinc and 4-zinc insulins. 
The solubility of pro-insulin decreases as it is converted into insulin and 
insulin crystals are deposited in the cells. One purpose of this cry,;t:lization is 
probably to reduce the rate of proteolysis by the converting enzymes residing 
on the inner side of the plasma membrane. 

The role of zinc in insulin hiosynthesis-pro-insulin hexamerization, 
insulin crystallizationor in holi-is also indicated by the levels of zinc in the 
islet tissue of .,variety of species. Interestingly, two distinct ranges of zinc 
levels are reported. A lover level of 2 - 3 mg/l(A) g tissue is found in animals 
in which insulins are not crystallized or aggregated to hexamer, and a higher 
level of 10 - 12 rug/l(t)g is found in species where the insulins have a specific 
zinc-hinding and co-ordina ity and are crystallized. 
fIvitro studies have shown that zinc induces pro-insulin hex.jmnerization. It 

lends support to the proposition that pro-insulin monomers aggregate into 
hexamers in beta-cells rich in zinc. 

Insulin contains zinc and, interestingly, a diabetic pancreas contains about 
half the normal amount of zinc. The pancreatic acina cells of zinc-deficient 
rats show cellular alteration, a reduction in zymogen granules, rupture of 
zyriogen granules anti nasal accumulation of lipid droplets. The rate of 
insulin secretion in response to a glucose stimulation is redaced in zinc 
deficiency. Moreover, the zinc-depleted aninals are less sensitive to coma 
aid convulsions when soluble zinc-free insulin is injected intrapcretoneally. 
Since it can be assumed that zinc participates in the synthesis and storage of 



192 

insulin in the beta-cells, it is plausible that the amount of insulin stored during
zinc deficiency is lower. 

Diabetic children have been shown to have low hair zinc levels which return 
to normal after insulin administration. Zinc deficient animals have reduced 
glucose tolerance, lowered serum insulin content, and elevated total 
insulin-like activity after glucose stimulation. The insulin-like effects of Zn" 
in adipocytcs are not caused only by direct effccts of ion on intracellular 
metabolism but also by indirect effects related to hydrogen peroxide 
generation.

To our knowledge, the etiology of diabetes nellitus and foods of diabetics 
has not been investigated in terms of zinc and related elements like copper,
calcium, cobalt, and cadmium which are interrelated with the absorption,
metabolism and biochemical functions of zinc. 
The study deals with the compilation of information relating to the 

functional role of zinc in insulin and diabetes mellitus. 

Dr. Rahim is Director (Nutrition) an(t Mr. Faruquc is Senior Scientific Officer (ANC), BARC. 

Nutritive Value of Rice 

NWiwi~. 11. (Cl()V1AID'Wi 

Bangladesh Rice Research Instiute 

Rice is a cereal grain and starch is its principal component. Th. starch 
content of milled rice varies from 84 - 93% on a dry weight basis, av-aging
89.8%. The second highest componenent is protein which varies from 
4.5- 14.3% averaging 8.4%. Rice has the lowest but nutritionally most 
balanced protein among cereal grains. Lysine and threonine are the two 
limiting amino acids in rice protein. It is rich in sulphur-containing amino3acids. It has 2 . - 6.8 g lysine, 2.3 -5.7 2 threonine, 0.9 - 5.1 g methionine and 
1.6- 2.2 g cystine per 16g/N. Lysine content has a negative correlation with 
protein content if the content does not exceed 10%. High protein rice tends to 
have better lysine content. 

Milled rice has a low fat content. It is also low in thiamine and riboflavin
and has a high niacin content. Phosphorous, calcium, magnasium, iron and 
zinc in milled rice fall far short of the nutrient requirement. The calcium/
phosphorous ratio is also highly unfavourable, and the fiber and tannin 
contents are low in milled rice. 

The nutrients in the rice grain are not evenly distributed. Non-starch 
constituents decrease from the surface to the centre of the grain. The outer 
brin layer is rich in protein, vitatnins and minerals. I ligh protein rices have 
more even di,'. tution of protein.

Rice starch .. ,s96.4% digestibility in rat and protein has 99.5%. The 
biological value (BV) for rice protein is 74% and utilizable protein (UP) is 



193 

6.3%. The high BV is because of the comparatively high lysine content and 
low UP value is for low protein content. Th- net protein utilization (NPU) 
value is 73.8%. This means that about 26% of the ingested nitrogen is lost in 
the urine and feces. The digestibilityfor high protein rice is lower than for the 
low protein rice, but tile apparent relation of nitrogen for the two rices is 
similar. An increase in protein content of milled rice results in only a slight 
decrease in its protein quality. 

The nutrient content of rice is decreased during milling. A major portion of 
the fat, ash, and B vitamins are removed with the bran. Calories in the form 
of starch a,,-d protein are fairly well retained. Parboiling allows some of the 
vitamins ana minerals in the bran to diffuse into the endosperm as the heat 
treatment coagulates the protein. Thus, losses of vitamins and protein are 
reduced by parboiling during milling. 

The digestibility of rice protein is reduced by cooking, but this has no 
adverse effect on the NPU as it increases the BV. Cooking does not affect the 
amino acid composition but it has a selective effect on the digestibility of 
individual amino acids. The digestibility of some amino acids may be 
decreased by 20%. Lysine digestibility is the least affected and cystine suffers 
the most. Cooking may denature specific proteins in the protein bodies and it 
results in a significant loss of B vitamins. 

The food value of rice can be improved by supplements. Supplementing 
rice-based food with amino acids, lysine and theonine, fish powder, chicken, 
mcat and pulses increases the PER value. Zinc supplementation to food 
based on high protein rice results in faster height and weight gains in growing 
children. 

Dr. Choudhury isPSO (In-Charge), Rice Technology Division, HRI. 

Non-Formal Nutrition Education 

M. KAmwrti.mII 

r-angladesh Institute.of Research and Training 
on Applied Nutrition 

Nutritional problems of Bangladesh have been analysed by a number of 
authors seeking to specify the causes. There is now a consensus that poverty 
together with lack of nutrition education are basically responsible for virtually 
every case of malnutrition. Many cases of kwashiorkor, xerophalmia and 
many other problems could be prevented when mothers know how to make 
the best use of the food they have in their kitchens. Moreover, an enormous 
amount of food is lost during processing and cooking due to lack of 
knowledge. Available foods are not used efficiently. Food selection, 
preparation, and servin;., and feeding practices are strongly influenced by 
custom, habit, religion and prejudice. People living in a cash-earning 
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economy do not always know how best to utilize their family budgets. They
do not know how to buy foods that will provide them the nutrients required to 
prepare balanced diets for their families. Even a farmer dfoes not know to plan
his farming according to the nutrient needs of his family. All this indicates 
that non-formal nutrition edlucation is indispII:ible cvcivvherc and in all 
social strata. 

Non-formal nutrition edlucation is within the scope of all workers who have 
direct contact with famiies including agriculturists. home economists,
dietitians, health workers, social worker:;, and many others. People in rural 
areas have to be shown not only what to cat but also hiw to grow the right 
kinds of' fool. In urban areas they have to learn how to balance their family
budgets to get the best diets within their limited resources. Non-formal 
nutrition education is not just a question of giving information but it involves 
active and direct participation, and learning by doing.

ll.;lIhdcsh Institute of Research and Trainiing on Applied Nutrition has 
been working on non-formial nutrition education with the objective of the
,.solution of nutritional problems with self hclp''and could e'ffcctively improve
the nutritional status of the people in the experimental area. 

Dr. KabiruIllti i,I)incctOr. ItRTAN. 

PIrotein CoXnicent ratc fronm .1ute and IMcsta Lcavcs 

Bangladesh Jute Research Institute 

Although jute is mainly a fibre crop, the young leaves are also used as
vegetables. The jute leaves are picked for vegetables several times during the 
growing phase as well as during the thinning of the jute plant. In Bangladesh
1.4 to 1.6 million acres are used for jute cultivation which is 4.32% of the total 
cropped area. Preliminary investigation has revealed that the dry basis 
amount of jute and mesta leaves is almost equal to their fibre content. It has 
also been observed that jute leaves contain 18 - 22% protein. No experiment
has yet been done with the mesta leaves to determine their protein content,
but from the ( ;u!ts with jute leaves it appears that this source alone can 
supply about 2 x 10 kg of protein. This is about 10% of the total protein
requirement of the country calculated at the rate of 58 g per person per day.
Jute and mesta leaves remain unutilized during the time of harvesting. As a 
result, a huge quantity of this national resource is lost every year. On the 
other hand, the people suffer from protein caloric malnutrition. This calls for 
giving research emphasis to the isolation, purification and preservation of jute
and mesta leaf proteins to solve the nutritional problem of the country. 

Dr. Mohiuddin is Principal Scientific Officer (T'echnology), 13JRt. 
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Zinc in Nutrition 

AII)tUR RAimn AN) K\MA. F.\lIl QI 

Bangladesh Agricultural Research Council 

The nutritional deficiency of zinc has been reported to cause a large 
number of anomalies in man. These include (1) severe growth retardation, (2) 
abnormal growth of hair and nails., (3) deformed bone formation, (4) 
defective and delayed wound healing, (5) decreased pancreatic enzyme 
synthesis, (6) decreased peptide hormone synthesis, (7) sterility, (8) anemia, 
(9) night blindness, (10) alopecia, (11) abnormal serum protein pattern, (12) 
altered phosphate metabolism, (13) decreased proteolysis, (14) decreased 
ethanol tolerance, (15) imbalance between aerobic and anarobic metabolism, 
(16) acid-base imbalance, (17) diabetes mellitus, (18) diarrhoea, and (19) 
acrodermatitis enteropathica. 

The most frequently reported deficiency symptoms are the (1) loss of 
appetite, (2) retardation or even cessation of growth, (3) anorexia, (4) 
jitteriness. (5) altered Ibehaviour, (6) mental and cerebellar disturbance,(7) 
testicular atrophy, and (8) skin defects including parakeratatic lesions. 

Zinr 	deficiency has been widely investigated, and the causes are reported 
to be due to (1) inadequate dietary intake, (2) protein calorie deficiency, (3) 
synthetic diets, (4) vegetarianism, (5) dietary phytate, (6) fibre malabsorp
tion, and (7) immaturity of absorptive systems. It can also result from 
conditioning factors other than a primary lack of the metal in the diet. Some 
important factors are: 

" Polyphosphates, clay and laundry starch cause chelation of zinc. 
" Alcohol causes increased urinary excretion of zinc. 
" Pancreatic insufficiency causes steatorrhea and lack of zinc binding 

factor. 
* Cirrhosis of the liver and other liver diseases cause increased urinary 

zinc 	 loss. 
" Renal tubular disease causes failure of tubular reabsorption of zinc. 
* Hemolytic anaemia causes urinary excretion of red blood corpuscle 

(RBC) zinc. 
• 	 Burns cause exudation and catabolism of zinc complexes. 
" Parasitic infection with hookworm causes chronic blood zinc loss and 

steatorrhea. 
* Antimetabolite drugs cause catabolism of zinc complexes. 
" Pregnancy causes fetal uptake of zinc. 
* Acrodermatitis enteropathica causes impaired intestinal absorption of 

zinc. 
* 	Malabsorption syndrome causes intestinal loss of zinc. 
* 	Diabetes inellitus causes increased urinary excretion of zinc. 
* 	Infectious diseases cause mobilization of zinc by leukocytic endoge

nous 	mediator (LEM) and subsequent urinary excretion. 
Intravenous feeding may cause zinc deficiency due to excessive urinary 
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losses of zinc when complexed with carbohydrates or amino acids, particular
ly in an anabolic phase. 

Zinc plays at part in nctallocnzvyles including carboiP0 anhydrase, 
peptidases (carboxy-, a nino-). alkaline phosphatas.. dchydrogenases 
(alcohol-, retinal-, lactate-, glutaniate-. 3-phoslIoglyceraldchyde-). 
polyvlcrases (I)NA-. RNA-), t'hvinidinc ki nase, lICla-ALA dehydratase, 
nlall ose-p-isotllelase, Ipvru'raIe carh \VINSC. tantlhIIItllvsin. 

The daily dietary allowances of zinc, as recommended by the Expert 
Committee of the World Health Organization are: 1 -15 mg for males, 8-13 
rug for females, 20-25 mg for pregnant women,27 rug for lactating mothers, 
and 3-6 mg for infants. Men and animals have to depend on plants to meet 
this requirement. Plants get the metal fron the soil. The average zinc content 
of soil ranges from 14-30W ppm; under normal conditions only a small fraction 
of this is available to plants. This rate of uptake is generally adequate for 
growth and to cater to the various biological functions. Recent studies on rice 
cultivation in various soils of Bangladesh have shown growth failure, poor 
yield, and other deficiency symptoms. Similar deficiencies are likely to be 
found in fruits, vegetables, grains, grasses, and fodder crops. If this is so, it 
raises the question as to whether or not our food has adequate amounts of 
zinc, and whether the whole amount of dietary zinc is available. 

t)r. Rahim is I)ircctor (Nutrition) andtMr. F;rtqttc is Senior Scienitific ()fticr (ANC), BARC. 

Seasonal Patte rn 1F-11o1 Within-li 11 v crigy D)istrilhItion 

NI. ,\'lt l m\I 

University of Dhaka 

A study was conducted in a central -west Bangladesh village in 1981 to 
assess the pattern of within-family allocations of available energy in different 
seasons of the year. This was done by weighing individual food intakes for 
three consecutive days at four different seasons. and covering periods of 
normal and relatively short and abundant food availability. Detailed 
information on socio-economic parameters was also collected to categorize 
the households into 'poor' and 'better off' groups. 

The findings revealcd highly significant seasonal differences in energy 
intake of the adult working population but a lack of consistent socio
economic diflerential. A widely-held notion that the intra-househOld alloca
tion of food discriminates against women and childrenparticularly at times of 
food shortages.was not demonstrated. On the contarary the findings suggest 
that seasonal food shortages affect every member in the family and the impact
of the shortage is largely absorbed by adults, particularly the adult males, 
rather than being transferred to children. 

Dr. Abdujlah is Assistant Profcssor, Institute of Nutrition and Food Science, University of 
Dhaka. 
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Extraction of Oil from Groundnut Kernels 
and Use of Cake for Preparing Hurnan food 

A. B. M. Aitul. KI-\IR AND MD.AlSAN UI.Aii 

Bangladesh Agricultural Research Institute 

Roasting groundnuts (peanuts) will partially or fully damage the oil 
content. Extracting oil from unshelled nuts spoils the cake and makes it unfit 
for human consumption. The prospect of the groundnut becoming an 
economically important oil crop in Bangladesh depends 6n the efficient 
extraction of the oil and the use of the cake for human food. 

Trials were initiated early in 1982 to use a local expeller to extract oil from 
the groundnut kernels. Paste and groundnut flour were obtained by using
kernels in normal or super-dried condition. Oil cakes in a 1:2 mixture with the 
kernels gave 40% oil. Sesame/groundnut cake was suitable for using with 
flour to tPrepare edible local sweets (pitha) and biscuits in 1:1 and 1:9 ratios. 
The cake smells like Ovaltine when it has been fried to completely remove the
oil content. Successful attempts have been made to remove the black colour 
of the cake by mixing the kernels with wheat bran at a 16:5 ratio, with ata 
(flour with whole wheat) at 6:1 ratio.and maida (wheat flour with the bran 
removed) at a 6:1 ratio. Cakes made of the white ata or maida mixtures were 
roasted and ground,then biscuits were prepared in 1:3 and 1:2 ratios with the,
maida. These biscuits had 13.15% and 15.80% protein, respective.ly, which 
contrasts with the 9.75% protein content of normal biscuits in the market. In 
feeding trials people of different age grops found the biscuits were tasteful 
and they experienced no digestion problems. 

Mr M.imir iIl PrinIpail SCicnIlL ( )lIccI. I\ICIItI & Rc'L.IIt'lLP Ih:iiicI Ai.tIIIiik \ S'niur 
scitenlili' j()Ikcctlj). Mid Mf. t'1. SCif'fitit'C IARI.Ollicer 1 Ii , SLA1tr ()Ictr ()lcc(,). 

Research on Nutritional Quli ty Characteristics 
in Rice, L-cgumcs and ioniatoes 

i. R. i. KIIAN 
Institute of Nuclear Agriculture 

A. K. K,\t;i 
International Agricultural Development Service 

K. M. MUNIR, NI. A. Q. Si .l\K!I AN) I ('.l)trll,\ 

Institute of Nuclear Agriculture 

Rice 
Sixty local cultivars of rice were evaluated for their nutritional characteris

tics. Their protein ranged from 0. I to 12. '!,.l 1. VI. a boro rice variety.1 j. 
contained the most seed protein. Amino acid pattern did not show any 

http:respective.ly


198 

deterioration in the quality of protein with increase in total crude protein.
Fine rices were found to have inferior nutritional quality to bolder rices. 

In another study, 2556 rice cultivars from.the BRRI Germplasm Bank were 
analyzed for quality. I hese coveired all swasons and %cre collected fhoir all 
over the country. Their protein content ranged from 4.6 to 14.20%. Boro rice 
varieties were superior in nutritional quality. Cultivation of high protein boro 
cultivars can be encouraged in suitable areas. Broadca;t aman rice varieties 
collected from Munshiganj and Manikganj areas had more protein. More 
basic work is called for on protein characterization and for finding the 
mechanism of protein synthesis. Various techniques for protein determina
tion-Kjeldahl. I)B(, Alkaliphenate anld IiurCt %%clcC u',ing ricepar111dct 

as tile test material. i)BC technique was the n),t Nuitl;hC becatSe of its 
simplicity and lower cost. 

Legumes 
Considerable variation for protein content was found within and among the 

germplasm of chickpea, mungbean, grasspea and lentil maintained at the 
Institute of Nuclear Agriculture. Some high protein types have been 
identified. Hyprosola,a chickpea mutant with more protein than the mother 
variety Faridpur-1, is now available for cultivation. New protein fractions in 
cowpea.CP-1 and CP-lI.have been reported. The homology between various 
sub.units of cowpea storage protein has been found. Furti-er work on these 
protein characteristics along with their genetic information, might be helpful
in framing the technology for protein improvement in pulses. 

Tomatoes 
The Anobik tomato inutant and the ()xneart varietv.their Fs. Fs and 

backcrosses were studied for the inheritance pattern of vita miin C content. 
The increase of vitamin C content in tile selected F, fruits was higher than for 
the F, fruits, the former was two to three times that of the parents. 
Correlation studies indicated tihe vitaniin U cntelnt per fruit increased with 
the increase of weight of the fruit. The per plant increase of vitaini C over 
tne parents for the fruits harv\".sted was in the in tile10(5",, 92 ,1,, 
backcrosscs, and 53% in the F,plants. Tlhe iccted F:'plants showed better 
yield and more %itamin C content. which is of conimiercial \VaIIC. 

Mr. Khan, Mr. Munir, Dr. Shaikh and Mr. Dutta are rescaidhers at INA. Dr. Kaul, formeriy at 
INA, is a Crops Specialist, International Agricultural Development Service, BARC. 
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About two-thirds of the people of the world are poor. Most of them earn 
their living from agriculture. But their agricultural pursuits are seriously 
limited in many cases by the quality and quantity cf cultivable land, credit, 
water, and capital goods available to them. Thus, the poor are very likely to 
become p-'orer with the passage of time unless this scarcity of resources is 
counteracted. During the last few decades, academic economists have 
enlarged our understanding of the economics of human capital, particularly 
the economics of research, the responses of farmers to new and profitable
production techniques, the connection between production and welfare, and 
the economics of the family. Through the application of knowledge and by 
means of research, we have discovered substitutes for croplands which 
Ricardo could not have anticipated. It has been experienced that with their 
rise in incomes, parents have shown a preference for fewer children. This is a 
substitution of quality for quantity of children resulting in automatic 
population control, a fact which Malthus could not have foreseen. 

Schultz says, "What matters most in the case of farmland are the incentives 
and associated opportunities farm people have, to augment the effective 
supply of land by investments that include the contributions of agricultural 
research and the improvement of human skills. An integral part of the 
modernization of the economies of high and low income countries is the 
decline in the economic importance of farmland and rise in that of human 
capital, skills and knowledge " This substitution process is well illustrated by
changes in maize in the United States. The area planted to maize in 1979 was 
33 million acres less .han in 1932, but the production was 7.76 billion bushels 
more which is about athree-fold increase. The physical quanity of land is not 
the limiting factor in being poor, but rather it is the human agent, i.e., 
investment iii improving population quality can significantly enhance the 
economic prospects and welfare of poor people.

Marshall, the father of modern economics, said several hundred years ago, 
"that part of capital which is spent on human elements is the best". Even nov 
investment in education is regarded as the best form of capital for economic 
development. He also said that human knowledge is the most powerful 
engine of production, which enables us in different ways in subduing forms of 
nature to satisfy our wants. The forces of nature can be subdued and tamed by
human knowledge, skill and ability for human benefit for increasing man's 
welfare and comfort through increased production. 
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The return on investment in education and research is well established. 
Even in developing countries this return is spectacular. Education is 
sustained and strengthened through continuous teaching and research, the 
two inseparable "Siamese twins". Indian expenditures on agricultural
research increased from 52 million rupees in 1950 to 177 million rupees in 
1968 (at 968 prices). This resulted in an increase of the value of agricultural
productin from 0.07% to 0.17%. The rate of return on the investment was 
estimated to be 60%, which is spectacular indeed. 

Natural resources--like cropland, physical capital, and raw labour-are 
not adequate for transforming a developing country into a highly productive
modem economy. A %%idc array of human skills are es,;ential for fueling the 
dynamics of development. Without these, the economic prospects of a 
country are bleak. 

Table 1 provides a review of the investment in agricultural research by 22 
low-income countries, reflected specifically in the expenditures, scientist man 
years, and average number of publications. The figures cover the 1959 - 1974 
period, so information was not available for Bangladesh. However, the 
amounts for Pakistan include what is now Bangladesh and the situation is far 
from sati.factory. 

Table 1. Agriculturai research expenditures, manpower and publications of 
selected low income countries, 1959-1974 

Expenditurps Average 
(1971 US dollars) Annual 

(thcusand i) Scientist Manyears Publications
 
CountrV 
 1 959 1974 1959 1974 1964-73 

Argentina 12,000 24,000 320 880 85
 
Brazil 4,800 48,800 
 200 2,000 130 
Chile 720 4,390 32 192 26 
Colombia 6,000 13,340 200 870 36 
Mexico 2,160 9,760 190 1.000 39 
United Arir Republic 4.800 8,950 400 800 16b 
Ghana 1,440 2,440 60 140 25 
Ivory Coast 2,400 5,130 40 110 12 
Nigeria 6,010 16,270 110 300 63 
Senegal 1,560 3,250 45 160 4 
Kenya 600 3,66C 25 280 30 
Iran 1,800 14,640 170 500 34 
Turkey 2,040 9,760 55 580 23 
Sri Lanka 1,320 2,440 50 130 18 
India 10,570 26,030 1,150 2,150 1,278 
Pakistan 960 2,030 120 280 90 
Indonesia 240 3,420 15 380 13 
Malaysia 1,440 4,880 40 240 27 
Philippines 1,800 5,210 200 620 70 
Thailand 660 4,880 150 725 18 
South Korea 1,080 2,440 300 650 37 
Taiwan 840 2,360 250 400 60 
Adopted from James K. Boyce and Robert E. Evenson, Agricultural Research & Extension 
Programs. New York: Agricultural Development Council. 1975. 
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A comparison of the rates of return from investments in agricultural
research 	on selected commodities is given in Table 2. The investment in 
hybrid maize research in the USA gave an annual internal return of 40% over 
a period 	of 15 years. Investment in wheat research in Mexico gave a 90% 
return over 10 years. Sugarcane research in India gave a 60% return over 13 

Table 2. 	 Estimates of the return to farmers from investments in agricultural 
research. 

Annual rate 
Country Commodity Period of return (%) 

United States Hybiid maize 1940--55 35-40 
United States Hybrid sorghum 1940-57 20 
United States Poultry 	 1955--60 21-25 
South Africa Sugarcane 1945-62 40 
Mexico 	 Wheat 1943-63 90 
Mexico 	 Maize 1943-63 35 
Brazil 	 Cotton 1924-67 77 
Colombia Rice 	 1957-64 79-96 
Peru 	 Maize 1994--67 35-55 
Japan 	 Rice 191 5-50 25-27 
Japan 	 Rice 1930-G1 73-75 
Colombia Rice 	 1957-72 60-82 
Colombia 	 Soybeans 1960-71 79-96 
Colombia Wheat 	 1953-73 11-12 

Source Evenson, et al. hi National Agricultural Research Plan. BARC, Dacca. 1979. p. 73. 

years. These benefit returns are conservative. Other indirect effects, such as 
the spillover benefits beyond the country or region, were not considered. 

Benefits and returns in advanced and developing countries are significant 
and enormous. Bangladesh is lagging behind and deprived of these 
advantages because of a very low rate of investment in research Table 3). 

The contribution made by agricultural production is about 63.1% to the 
economy in Bangladesh, the highest figure, yet only about 0.023% of this 
value is spent on research for agriculture in relation to the other couutries 
listed. Bangladesh is the lowest in this regard and in terms of per capita 
expenditures made on investment on agricultural research among the 
countries listed. This signifies very little attention to agricultural research in 
this country. 

Studies conducted all over the world confirm the high rates of return to 
investment in agricultural research. Agricultural production in the developed 
countries has registered a more than two-fold increase as a result of higher 
rates of research investments. During 1934 - 38, crop yields were almost 
identical in the de\'elopinL and developed cotnries. But while grain yields 
increased to 3.0 t/ha in developed countries by 1973 - 75, it remained around 
1.5 t/ha in the less develooed countries (LDCs). Many studies provide ample 
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proof that returns on agricultural research have been higher than those of 
other investment opportunities. 

Evenson recently wrote, "The pay-off on research investment in the LDC 
regions of the world is extraordinarily high. At least twice, perhaps, three 
times a much growth is \%ith reseaich dlars than with extension and other 
programme dollars. And there is no good substitute for high quality research 
systems." A recent preliminary investigation in Bangladesh shows a 55% 
annual return from research in the 1960s in spite of the very low amount of 
investment. Another recent study shows that per capita research expentitures 
in this country are only US$0.03, tie scmlft lo c,,t:inil ui tileneighbouring 
countries. Research expenditures in the Philippines are 10 times those of 
l3angladesh. and those ol .lapaitl aire 5)) tillie" hiter (lTible 3). lIdia incrascled 
tile research allocation in its Fi ve Hll holl 210 ililoll rlupces illI:ive 'icr 
1967 - 68 to 153) nlillion rupees ill197.' - 73. Tltihs is about 1l.9, of the lcross 
domestic prodhct conpared with i. )7', illBalnildcsll. Thel tins allocation 
was norc than doubled to 325011) uWl rpi ees iii the S."ixth Five Year Plan 
fron 1978 to 1983 (Table 4) 

Agricultural rcstLarch is highly reltlncrtliVC lnd is the hl'undatioln of 
agricultural developlient. Neverthless, it has received inadequa.e attetiion ill 
our country. For niany years the responsibility for agricultural research in 
Ilallgladesh viS dtvided A itOM! cast uisi aedd ,ia tiii e cuc1iesI.I lack 
of co-ordination, co-operatioi, and understanding resulted illa weak and 
ineffective research system. 

Experience in Bangladesh shows that the developtent plans and program
mes either lacked appropriate sti atcgies for agriculturil development or were 
incoherent, sporadic and uncoordirated efforts that were utot concerted 
enough to bring about significant economic ard social change for sustained 
growth. Our agricultural research efforts were highly fragmented. The 
inevitable result was a tendency of researchers to work in isolation, a 
proliferation of efforts, and a lack of efficient use of scarce trained manpower. 
The absence of ainintegrated problem-oriented research progranme stood in 
the way of the evolution of a sound and efficient system for agricultural 
development. The division and separation of research activities ran counter to 
a well-defined, integrated, efficient and productive research effort. The 
stablization of food production through efficient organization was an 
altogether remote ventilre. 

Advances in knowledge enhance the quality of physical and human capital. 
Organized research has become a source of addition to the stock of human 
knowledge. Most basic research in the USA is done by the universities. The 
results of that research are regarded as public goods, so it has to be supported 
by public funds and private gifts. About 70% of all basic science resea.ch in 
the USA is paid by the federal government; about 60% of this research is 
done by universities and their affiliates. 

The government of a country nurses, directs, guides, encourages or 
discourages, or even distorts research through its many-sided policies, most of 
which are guided by political considerations. In our country, th, Government 

http:resea.ch
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Table 3. Agricultural research expenditures in selected countries. 

Agri-research 
expendituies Per capita 

Percentage of as percentage expenditure on 
agricuhural of value of agricultural 
production in agricultural research 

Country 	 the economy production (US dollars) 

Bangladesh 63.1 0.023 0.03 
India 45.7 0097 0,05
 
Japan 5.9 
 7.340 2.66
 
Pakistan 
 34.5 0.044 0.02 
Philippines 27.7 0.275 0.02 
Thailand 30.6 0.207 0.15 
United Kingdom 2.7 1.480 1.16 
United States 3.1 1.730 3.00 

Source Swensen (IADS/BARI). In National Agricultural Research Plan. BARC, Dacca. 
1979. p. 74. 

Table 4. 	 Percentage of gross domestic product allocated to research in selected 
countries, 1971. 

Percentage of GDP 
for scientific 
research and 	 National income 

Country 	 development (Millions US dollars) 

United States 3.4 620,968 
United Kingdom 2.4 83,064 
Netherlands 2.0 16,961
France 1.5 76,153 
Japan 1.5 78,153 
Germany 1.5 90,610
Sweden 1.5 12,335 
Canada 1.0 	 39,691 
Belgium 	 1.0 14,310 
Norway 1.0 5.834 
Italy 0.6 49,410 
India 0.45 39,401 
Pakistan 0.13 	 11,800 

Source : Abdus Salarn. Tovwards a Scientific Research and Development Policy fur Pakistan, 
National Science Council (1970), h National Ar ticultut! Research Plan. BARC', Dacca. 
1979 p. 75. 
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is apathetic towards the academicians and scientists. It undermines their 
values, importance and status, and fails to recognize their critically important 
role in nation-building. The economic value of sciCntific advances is grossly 
neglected and misconstrued by political considerations. 

Among the basic issues in research is that of who will do it and who will pay
for it. In 1978, 69.3% of the research in the USA was paid for by the federal 
government, 14.8% by industries, 9.9% 1v universities, and 6.0% by other 
non-profit institutions. Universities and their affiliates did 59.1% of the 
research, federal agencies did 16.1%, industries 16. 1%, and other non-profit 
institutions did 8.7%. 

The USA universities do three-fifths of the basic research, yet they receive 
only one-fourth of the federal research funds.l'ablc 5 indicates who does 
research in Bangladesh and the Government allocation to socio-economic 
reseach. Applying the corollary, most research should be done by our 
universities, but they have not been able to discharge this responsibility due 
to the non-availability of Government funds. The universities in Bangladesh
could discharge this obligation without any infringement on their autonomy.
Industries and private donors do not provide any research funds to our 
universities, though this is a source of significant contributions in advanced 
countries. This is a mark of ignorance and lack of initiative of our 
industrialists. 

Agriculture is a business which is concerned with the art and science of 
raising plants and animals. The economic aspects of agriculture are as 
important as any other discipline. It is a good sign that non-economists have 
started realizing that fact. In our country there is only one specialized 
institution devoted solely to economic research. Until recently, our universi
ties have had very few trained pcrsonnel able to undertake socio-economic 
research relating to our problems. Many persons have been trained abroad, 
but often they have been poorly utilized for research when they returned 
home. 

Table 5. 	 Financial allocation for social science research and training improve
ment of statistical system, 1978--79. 

Thousands of taka 
Sub-sector 1978-79 Total1979-80 Percentage 

Training 	 22.425 20.399 42,824 38.51 
Research in social 

sciences and human 
resources development 
machinery 19,899 21,200 41,099 36.96 

Improvement of the 
statistical system 
of planning and 
development machinery 9,024 18,253 27,277 24.53 

fotals 	 51,348 59,852 111,200 100.00 

Source: Two-Yeav Plan, 1978-80, V.II, P.X.-13. 
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Our universities do not do the type of policy research needed to meet social 
and national requirements. The universities seem not to be prepared to part 
with their autonomy in ordler to seek research co-ordination with other 
universities, research institutes and agencies. This results in low utilizatioa of 
tile few trained personnel in the country. Academicians and scientists in 
advanced countries often get special treatment from their governments for 
their services in the interest of the nation; no such scope exists in Bangladesh. 
In the USA, 60% of the total budget of the federal government for basic 
research in social science went to the universities in 1973. 1 have no 
knowledge a! to what percentage of our Government funds go to social 
science research in our universities, but it can be assumed that Itis smnall,and 
perhaps, very small. 

Economic research in agriculture is less than optimum in most universities.
There are few doctoral research studies, and master's research is limjcd 
except in the Bangladesh Agricultu raI University at Mvmensingh .None of tile 
research is well organized. Only a few graduate students make proper
evaluations in their work. The faculty members supervising the students do 
ihot feel a responsibility to make the research appropriate and ncaningful. It 
is imperative for all teachers to 1'crform resea-rch to earn promnlions because 
this is .amajor function of a university, but little or no direct financial support
is provided for economic research. The financial support problems seern to he 
more serious in cconomic researcii than those in other disciplines. 

Research in social science and hunan research development was emipha
sized duorigI['o YCar HIa (TYP) of 1979-- 80. In-depth icscarch into 
social and economic problems of tile co untry is a must to develop a public 
welfarc-oricned administrative system, and to formulate strategies for social 
and other development plans that arc real i, effective and scientific. The 
Social Science Re;earch Council was established in June 1976 for the 
promotion, fostering and development of research activities in the social 
sciences through closer cooperation among rescarch orga itizat ios and 
individual scholars, but it has not been able to organize itself priperly to 
discharge its responsibility. 

File Bangladesh Institute of Development Studies as established as an 
autonomous organization to conduct policy-oriented development research 
and impart specialized training in development economics, demography, and 
other social sciences. One of the responsibilities of BIDS is to increase the 
research capabilities of the country lri(iUgh trained and specialized man
power in the field of research. 

Tale 5 idri(.cii:ates tile financial allocations to three sub-sectors lior social 
science research and training in the TYI) of Bangladesh. These allocations are 
meagre in view of the available trained personnel and the level of research 
capahil:-ies in the country. The strategy of human development isresource 
complementary to those of employment generation, and strengthening and 
development of a research capability. The essential parts of the human 
resources development strategy were skill fornmation and raising the technical 
capability of the population through education, training, research, extension 
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and institution building, with appropriate linkages between all these 
elements. 

The Second Five Year Plan (SFYP) envisaged an expenditure for research 
of Tk. 190 million, roughly 0.7% of the total plan allocation, which is very 
insignificant according to our esearch needs. 

Investment in research has been responsible for dramatic gains in 
agricultural productivity in both developed and developing countries. File 
impact of agricultural research has been felt on several socio-economic 
variables including output. growth, income distribution, equipment, and 
nutrition. Return rrom investnent in agricultural research has been quanti
fied in several studies and has alw-ys been very beneficial. But expenditures in 
research in devcloiing countries, including Bangladesh, have remained 
unbelievably low. During the First Five Year Plan (FFYP) and tile TYP, 
headway was made in the construction of physical infrastructure and 
development of nianpoer in the tacc of serious finanical limitations. 

During the SFYP it was rcaliud that agricultural research efforts had 
suffered from the lack of a national plan, the identification of priority areas of 
research, and lack of co-ordinaton and linkages among widely dispersed 
,u thorities. The plan envisaged consolidating! all agricultural research under 
the Ministry of Agriculture and Forestry. Th,. need f(or keeping agricultural 
research workcrs in close touch with the farmers' fields and extension workers 
can hardly he overemphasized. The strategy was to encourage inter
disciplinary and multi-disciplinary research. Measures were to be taken for the 
establishment of intra, and inter-national linkages with important research 
institutes and organizations as well. The Bangladesh Agricultural Research 
Coulicil was expected to play an important role in tile co-ordination and 
consolidation of research institutions and organizations to ensure balanced 
growth of all related areas. Transfer of technology was to be ensured through 
on-farm research and feedback rnechanisnis developed it:extension,research, 
teaching and training. 

The SFYP required consideration in these four topics to stimulate and 
strengthen agricultural research and to attain a balanced growth of the 
country's economy: 
I.Varetal improventent of various cereal and nrn-cereal crops taking into 

consideration regional variations in soils and climate and the need of 
developing varieties that incorporate labour-intensive cultural practices. 

2. Improvement of cropping systems with special emphasis on cereal crops, 
pulses. oilseeds, fruits and vegetables. 

3. Soil and water management, pre- and post-harvest technology, and 
integrated pcst managment. 

4. Evolution and evaluation of most intensive (ropping patterns, using early 
maturing crop varieties, and the study of them to monitor their long-term 
effects on the fertility, ecology, economics, and overall benefits to the areas 
under consideration. 

Initially about 60"'0 of the agriculture research allocation was spent on 
capital items, mainly for building and experimental facilities, so only a small 
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amount was left for experimentation. Most of the institutes have now built 
their minimum physical infrastructures, so more funds are expected to be 
available for research extensionand work. The SFYP further envisaged
strengthening the research capabilities of the individual institutes and centrCs 
through increased investment, improvement in technical support services,
training of scientific and technical personnel, and more operational 
autonomy. 

The objectives of agricultural economics research were set, areas were 
identified. an,! i au',es taken it) rc'aliic these objectives through activitics 
undertakcn by universities, institutes, agencies and other organizations.

A rumber of private foreign agencies work in Bangladesh and undertake 
multifarious functions and development activities in their own ways; none of 
them specialize solely in economic re:;earch. These donors use their funds in 
their own wa~s, su co-ordinated, policy-oriented research to meet Bang
ladesh's demands is beyond question. The donors are more interested in 
development activities and relief works rather than in organized research. 

There are quite'a few internationally reputed donor agencies who support
agricultural research in Bangladesh. Among them are tile World Bank and 
the International Development Association. US Agency for International 
Development, Canadian International Development Agency, the Ford 
Foundation, and many others of whom I have little knowledge. Foreign aid 
on many occasions is not free but conditional. The donors impose restrictions 
and conditions to suit their desires and convenience rather than those of the 
host cOuntric:,,. Other doOrt lagerCies tie in costly experts from the mother 
country and restrict purchase of materials to the donor country even when the 
same items are available elsewhere at much lower costs. Schultz has pointed 
out that the average cost per expert made available by US aid-giving agencies
is about USS(lif,00)tl pe \'ear. In many cases their qualifications and 
experience do not suit the peculiar local conditions and needs of the 
aid-receiving countries. 

The Bangladesh Agricultural University was established in August 1961 to 
impart education and training in agricultural sciences and regular disciplines,
and to promote research. There were three faculties: veterinary science, 
animal husbandry, and agriculture. Less importance was attached to 
socio-economic subjects than those of other disciplines, though an indepen
dent Faculty of Agricultural Fconomics and Rural Sociology was in tile plan.
Opening this faculty was far easier than those of the biological sciences as it 
did not require costly laboratory facilities to start teaching and research. 

File Department ot Agricultural Economics at BAU opened .nwas 
September 1902 when the author joined the staff as its first teacher. This po't 
was first of its kind in Bangladesh. The author as also the 6l',ndini Ilead of 
the Department. Initially this was a nucleus for the establishmenft of an 
indepenidelit Faculty of Agricultural Economics and Pural Sociolo!, which 
later consisted of four more departments of facilitahi tig university-level 
teaching and research in socio-economic fields relating to agricultunrc.

BAU has been producing 25 to 50 students per year with B.Sc. (.I Ions.) and 
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M.Sc. degrees from the Departments of Agricultural Economics, Coopera
tion and Marketing, and Agricultural Finance. The M.Sc. is a research 
degree. Master's degree student.s in agricultural economics subjects prepare a 
thesis or term papers based on empirical studies and field investigations or 
secondary data as partial fulfillment of the conditions for this degree. This is 
aimed at basic training io research in the socio-economic aspec.s of 
agriculture. However, most of the research topics undertaken by the M.Sc. 
students at BAU do not conform to the priority principles of national goals 
and interests. They are selected purely on academic considerations, very 
subjectively, keeping in mind time and money constraints and personal 
Conveniences. Their findings therefore, have made little impact on the 
economics of agriculture at the farm level as there are no provisions for a 
feedback mechanism. 

Teachers of the Faculty of Agricultural Economics undertake only limited 
research because of financial constraints and multifarious non-academic 
activities they have to perform. They have been unable to give leadership in 
the field of socio-economic research in agriculture. Table 8 indicates the 
volume of research done by teachers of the five departments of the Faculty of 
Agricultural Economic,. at BAU. This work has been limited by lack of 
incentive, patronization, encouragement for research, and physical facilities, 
and the paucity of books and journals. Recently the trend has been reversed 
as some young teachers have earned good reputations for their research in 
and outside the country, but much has yet to be done. 

The need for a specialized national institute for the promotion, guidance, 
planning, co-ordination, sponsoring and development of research in agri
cultural sciences in a young country like our; requires no emphasis. With the 
end of the War of Liberation, the Pakistan Agricultural Research Council
located in the then West Pakistan-ceasd to exist in Bangladesh. However, 
the critical necessity and importance of such an institution did not dwindle. 
The 3angladesh Agricultural Research Council was established on 5 April 
1973 with a limited technical staff. Its main objectives were to aid, promote, 
co-ordinate and undertake agricultural research in the country. BARC had 
five divisions: crops and forestry, livestock and fisheries, soils and irrigation, 
agricultural engineering, and agricultural economics and social science. A 
Technical Support Division was added in 1980. 

BARC took up six new research schemes during 197-4-75 in addition to 
assisting a few on-voing projects. None of them were in agricultural 
econornics.The Agricultural Economics and Social Science Division received 
a major stimulus for the promotion of research when Dr. Ekramul Ahsan was 
made its first Member-Director. The Division is firmly established through 
his hard labour for its onward march to more efficient management and 
organization, with a keen professional acumen, and profound enthusiasm for 
this discipline. 

Before BARC, agricultural research was highly fragmented among many 
research institutes (Figure 2) with little national planning. The human and 
financial resources of Bangladesh were not co-ordinated properly to identify 
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priority problems. The most important mission of BARC, therefore, is (1) to 
co-ordinate all agricultural research to focus on commodity and defined areas 
of programmes supported by strong problem-oriented research and training 
throughout the country, (2) co-operation with research institutes and the 
universities from within and outside the country, and (3) lapping the 
assistance fron private industry and expatriate donors. 

Among its main objectives, some of th- most prominent are to (1)identify 
problems in various sectors of agriculture, (2) determine priorities and draw 
up long- and short-term research proyrammes, (3) scrutinize and approve 
research programmes and finance them for implementation, (4) evaluate and 
cc-ordinate research programmes of different institutes, (5) prepare a master 
plan for the manpower requirements in agricultural research and select the 
required number of scientists and workers for training abroad, (6) guide and 
supervise the activities of research projects funded by BARC, (7) recommend 
research for the utilization of the results of research completed, (8) publish or 
otherwise disseminate technical and general information on the results of 
completed research, and (9) serve as the national organization and 
co-ordination agency for research in all aspects of agriculture and agriculture
related disciplines. With these ambitious objectives, BARC has been 
advancing slowly but steadily in the face of many difficulties and constraints. 

BARC has emerged as the leading institution for co-ordination, support and 
promotion of agricultural research. Within its, authority it has initiated key 
programmes to consolidate and strengthen the agricultural research system. It 
has prepared two National Agricultural Research Plans, identified farm 
problems, guided technical manpower and planning, developed and co
ordinated national and international donors, and assisted and established 
linkages among national and international research and allied organizations. 

Even then, perhaps, BA RC has not becn able to fully exert its authority. 
A glance at Tabl, 6 compares the authority BARC has with that of similar 
organizations in some of our neighbouring countries. Relations between 
BARC and the research ccntres and outreach stations are shown in Figure 3, 
indicating that a very small portion of the research in the country is 
co-ordinated by it. BARC has not been able to exert its full authority to bring 
all research under its co-ordination and management. 

Many international agencies and organizations were working in Bangladesh 
in 1974-75. There was seemingly no co-ordination nor co-operation among 
them. Each one was following different practices in the preparation of 
schemes, funding and objectives. Many of them were indiscriminately 
introducing plant materials and other articles thereatening to the plants and 
crop production of the country. To overcome this. BARC quite rightly 
initiated measures requiring all foreign agencies to follow some determined 
guidelines. They were to process their activities through a BARC committee 
before submitting them to the Ministry of Agriculture. The committee also 
was responsible for co-ordination among the agencies to help execute their 
schemes. The outcome is yet to be known. 

The NationalAgricultural Research Plan of 1979 was the first of its kind 



Tabea 6. Comparative authority 

Country 
Organization 

india 
Indian Council of Agricultural 


Research (ICAR) 


Indonesia 
Agency for Agricultural 

Research and Development 
(AARD) 

Philippines 
Philippines Council for 

Agricultural Resources 
Research and Development 

(PCARRD) 

Eangladash
Bangladesh Agricultural 

Research Council (BARC) 

of national agricultural research 

Position/Control 

I Establish, coordinate 

and administer research 

activities in agricul-

ture and animal 


husbandry. 
2. 	Receive funds from 

Government and approp-
riate them for the 
research institutes, 

Fund directly as well as 

approve all research 

programmes. Responsible 

also to plan, organize, 

monitor and evaluato all 

research programmes, 

Planning, coordinatior., 
monitoring and budgeting 
of national research 

programmes. 

Planning, coordination, 
monitoring and evaluation 

but without authority, 

councils in Asia. 

Authority 

All research institutes and 
proiects are under the 
administration and 
finaocial control of ICAR. 

Institutes are constituent 
units of ICAR functioning 
a executing agencies in 
integrated national 

research system. 
Five central research 

institutes with 92 experi
ment stations and 5 
research centres are under 
its direct administrative 

control. 

it 	 has funding and approval 
authority of all research 
institutes and projects. 

No authority in the manage
ment of aricuttur! 

research system, The 
;unctiors are not 
operative fo vant of 
0 Lhitno, 
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prepared in Bangladesh. It provided a comprehensive assessment of needs 
and priorities of research for agricultural development in particular and 
economic growth in general. The plan identified the research areas for the 
next 10 to 15 years. A consolidated list of recommendations was prepared to 
help the Planning Commission identify priority areas for the SFYP. The 
proposed research strategy laid continued emphasis on strengthening the
intensive l]YV pmgrammes. Prepa-ing the NARP of 1979 was a great 
achievement of BA RC, for it had tactfully used tile expertise of the available 
scientists of the country. 

Sizeable returns to investment in research were no longer a disputed 
matter. Emphasis was given to raising the budgetary allocation in research 
from the unexpectedly low figure of 0. 1% of GPD to 0.7%. in the SFYP, and 
then to at least I.0% by the end of the plan. As the GDP of Bangladesh is one 
of the lowest in the world, even the raising of the figure to 1.0% is a meagre 
sum in absolute terms. 

Another of the deficiencies of the national agricultural research system is 
the narrow outlook and one-sided. approach to research in general and 
agricultural economics reseatch in particular. A few years back 1 visited the 
Bangladesh Tea Research Institute alSrimangal and was told that there was 
no agricultural economist at that renowned institution nor any provision to 
have one. Inthe Bangladesh ,lute Research Institute there was no agricultural 
economist until very recently: I do not know whether the situation has 
improved now in all these resc.arch centres of national importance. In other 
research stations either there are no provisions for eco nomists and economic 
:esearch or it is sadly neglected and no importance is given to this field. 

The impo lanec of, agricultural econolics and smcial science research was 
either neglected or pitiably undermined initially bw BAR('.Between 1974-75 
and 1977--78 there were 37 research schemes but none was in the field of 
agricultural economics and social science ('[able 7). Of the 179 schemes 
handled by BARC from 1974-75 through 1980-81, only 19 were in this 
discipline, which is only 10.6% of the total. One has to admit that the 

Table 7. BARC sponsored and financed re.earch projects, 1974 -1981. 

Numb,,r of iHe,,,mi h,5cui,,- Hartlh;d hy HARC 

Y t ; ! 5(Iu IerII S 

1974 -75 1( 0 
1q75-76 6 0 
1976-77 15 0 
19 77 -78 28 3 
1979-79 39 4 
1979 -.80 24 5 
1980-81 51 7 
hefls 179 19 

So c,:e PARC itmlntal orts. 



Table 8. Research projects in agricultural economics and social sciences in Sangladesh, 1973-1983. 

Organizations 1973 1974 1975 1976 
Y e a r s 

1977 1978 1979 198k) 1981 1982-83 Total 

Universities 
University of Dhaka 
Rajshahi Universiy 

(BER) NA 
5 

3 
1 

1 
4 

1 
11 

NA 
4 

2 
5 

NA 
4 

',4 
1 

NA 
8 

NA 7 
59 

University of Chittagong 

Jahangir Nagar University 

Bangladesh Agricultural 
University (SERB) 

0 

NA 

23 

7 

NA 

12 

14 

2 

15 

20 

5 

10 

8 

6 

4 

6 

7 

11 

6 

7 

3 

13 

4 

5 

9 

4 

17 

17 

6 

10 

100 

41 

110 

Sub-total 28 23 36 47 22 31 20 33 38 39 317 

Institutes 1 

Bangladesh Rce Research 
Institute 

Bangladesh Institute of 
Development Studies 

Bangladesh Academy of 
Rural Development 

Others 

0 

9 

5 

0 

3 

6 

7 

0 

3 

0 

5 

0 

5 

2 

6 

0 

4 

2 

6 

0 

4 

4 

7 

0 

7 

0 

5 

1 

7 

0 

4 

13 

11 

0 

6 

4 

6 

0 

1 

23 

50 

23 

52 

41 

Sub-total 14 16 8 13 12 15 13 24 21 30 166 

Total 42 39 44 60 34 46 33 57 59 69 483 

Sources: Bureau of Economic Research, University of Dhaka (Bureau publications only): Department 
of Economics, Rajshahi University; Department of Economics, University of Chittagong; annual reports 
of Jahangir Nagar University; Bureau of Socio- Economic Research and departments concerned, 
Bangladesh Agricultural University; all others from lists supplied to author. 
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socio-economic aspects of agricltnIural research have always received step
motherly treatment from different quarters in this country.

The author collected information from universities, research bureaus, and 
institutes engaged in research about the number of research schemes relating
to agricultural economics they handled during the last ten years, completed 
or published. [able 8 gives picturea of the trend of research in these 
organizations. An estimated 483 research schemes in agricultural economics 
and social sciences were handled in all organizations. Of these, 317 or 65.6% 
were handled by the universities. Annual figures indicate there has not been 
any significant rise in the numbers of research schemes during the decade. 
Research in agricultural economics and social science in Bangladesh lias been 
advancing slowly but very steadily with great promise and prospects for better 
days ahead. 

Agricultural economics research in all the countries has different target
audiences, such as academicians, students, politicians, statesmen, planners,
the general public, and farmers themselves. Most research reports in our 
country are written in English. Very often they are highly mathematical with 
intricate and difficult theoretical biases and touches which only a few highly
qualified aci€temicians can comprehend. They of:en are not of practical use 
or importance so far as our farmers are concerned. Many research reports are 
not published, so dt not reach tbcir real iargct-h i ilets-it lrills .ildshapes
that are desired. Farmers are t-ie mosi important target group, but in the 
majority of cases are tactfully kept completely apart from the scene.
Academicians and researchers often undertake research schemes to satisfy
their personal needs, neglecting the priority criteria defined in the National 
Agricultural Research Plan. 

Research is a technical enterprise to be undertaken by highly trained and

experienced personnel. Socio-economic research involves extensive and
 
continuing field work in very far-flung 
areas. Transpor'. and communication
 
facilities in Bangladesh in most cases 
are absent or pitiably inadequate. The 
smooth and healthy development of an organized research system in the 
country is hampered by a lack of facilities, of laboratories and libraries,and by 
poor printing and publication facilities and computer services. 

This is the computer age. If we lag in this trend we may be lost from the 
mainstream of development. Socio-economic data can now be very efficiently
compiled, effectively prosessed, and meaningfully and accurately analyzed
within a short time by a suitable computer. But, unfortunately, social 
scientists and researchers in this country have little access to computer
services. BARC does not possess a computer to facilitate data processing. It
does not own a press to print publications, an additional restriction to the 
development of research in the country. BARC should possess all the 
computer facilities and services, and make provision for suitable training of 
technical staff. 

Development of a suitable research system depends on trained personnel.
There are very few personnel trained in research techniques in agricultural
economics and social science. One of the objectives of BARC is to train 
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personnel, but so far results in this field have been limited. There should bestrengthened researchers' salaries, along with improved status, selviceconditions, arid other benefits. These should be moremade attractivecommensurate with the scicntists" qualifications and responsibilities. This willimprove the research capability bestof the country through attracting thetalents to this profession. Low-level field workers in research schemes sufferfrom uncertainty of employment, periods of unemploynent, lack ofcontinuity of service, and absence of other benefits a\vii1ahle to most regularemployees. This seriously inhibit,, tile smooth conduct of research work.BARC should -ive s.rious ihouoI Iu,this atspect ot human and personnel
problems.

The lack of attention and lesser importance given to agricultural economicsand social science research has meant this discipline has not developed verymuch. On the other hand, lackthe of co-ordination among researchers,universities and instittles has resulted in too much distortion of this research.The past research activities in the socio-economic field were fragmentedand disorganized; co-ordination about priority areas was unknown and thenational interest was obscure. After the establishment of-BARC,the tendencyfor distortion in agricultural economics research was arrested as the NationalAgricultural Research Plan was formulated. Research work supported byBARC was directed toward the national objectives and priority areas. Eventhen many priority areas of research could not be covered. 
A national workshop to prepare the NationalAgriculturalResearch PlanofIJ9S- -- 198 ) sv; held iMI)hakit on 25 -26 N vember l 3.The participants

made intensive studies of the past and present status of agriculturaleconomics research and made recommendations for the future objectives on a
priority basis. The following priorities were recommended:1. Evaluation of improved agrotechnology, developed indigenously or
transferred from outside, and its assessment 
to determine its adaptability tothe local conditions, with optimum utilization of irrigation capacities.2. Assessment of direction of scientific research (i.e.. developmlent ofHYV input package) in respect of field level conditions (i.e., resourceconstraints, availability of inputs, and forth).so
3. Impact of modern technology and linkage effects on income generation,

local industry, rural industry, and rural infrastructure. 

kI -FIF RF NC ..S
 

IBa
dr ltddo/a. K a/i 1i. 1978. This is IIARC. ILcngIt"h:, Agrccuh rllI,R 'o icl.1,,RC"(1aunglatlc,,h .\grictlhural Research (ouncil. 
oajrdlI)acca.

1976. Annual report., 1F975-76. FJccc~i3AR( M13alngladesh Agricultural Research (otncill. 1978. Annual reporl. 1I77-78. F)ilca.BARC (Bangladesh .\griculiural Research Council). 1979. Annual repor. I978-79. )accalARC tBangladesh Agrictnin ralResearch Council). 19801. Annuclrepor-. 1979-110 DIccaBARC (Bangladesh Agriculural Research Council). F197). National agrictli al rescarch
plan. 1979. )acca.I3XAR I) FlBangladesh .\cadeuw or i'Rtrap I is)o , pliret)e.eloplcnenC11. lihca(lOw,. (",mlila.1ARI (Bangladesh .\gricuhti 'al Research Inticitet.l I .is of"reCarclh ptblicaiols %korl,,
Joydebpur. 
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13'XII dangladesh Agricultural Uniiversiy). BuIla itt Sic0-Fll0iiiiC ReSeatltd MnW liSt 01 
ocai cit worik it different departments. Nlmxnisitigh. 

BIDIS HBaniglAesI Inst irle of' Dev'elopmenit Stildies). I ist of' icseaicit publie:q tiots. IDhauka. 
13R RI (Bangladesh Rice Researich Instiluite). List publcircitittication.Joyehtll.. 
FEenson. R. et ail. 1979. Agnteultural research inl Bangladesh: Xii tissevoticmi of the existing 

SI-M e 21nd tot ore need,.. hi langlildesh AgriculIturalR'epx cli ( iCi I-.Na iotal apricti I
to.10 raIeseitcit plait. 1979. IDaecai 

(iomerlment of' Bangladesht. F:irst tise 'car plait. 1973 --74I to 9.71 
(josernrent of' Bltgadcsh. TX\ear dCZIs 11l0it. it) 1979-.~~Llipatet1MII 1178-79 
Cioscrntnclint ol" ItitgtideIt Second Pic scar plit. 1979-80i to 1984-85. 

Rajslralti I :ii croity I isti ot piti'lcd sstrks. IDepartttct it1 Feititontics.
 
Schtult.'. TA. Imitsct tt ill people: The ecotlontliO, Ill Liait. iitdt 1)istlt lishltppit!;( I 1I P 

ing Cotrporatitnt New~ I)lt, Intdia. 
In i~eisity oft'it agitit I epaitmtent of*IFcioitics. IList ol' researcit \\ttks. 

Ltnivetsiiv i' Iltoi titi inaof, soic-Fcttotrtnic Rescaicit. 
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ABSTRACTS 

Crop Production Economics:
 
The Case of Rabi Crops in Bangladesh
 

S. M. ELIAS 

Bangladesh Agricultural Rese, irch Institute 

The profitability of twelve winter season crops-wheat, maize, cheena,
kaun, potato, sweet potato, mustard, groundnut, soybean, lentil, gram and 
mungbean-has been worked out in this paper by interviewing the farmers at 
different locations in Bangladesh. Among the four cereal crops, maize turned 
out to be the most profitable when the product is sold as green cob. But, its 
expansion is restricted by its limited market. Unless the consumers' demand 
for maize is increased and its alternative uses established, it is unlikely this 
crop will take any appreciable place in the farmers' cropping systems. Wheat 
was the next most profitable cereal crop with its gross margin at Tk. 2090/ha.
Potato was found to be the most profitable crop with over Tk. 9000/ha as the 
gross margin. However, its high cost of production reduced its cost-benefit 
ratio to less than that of the sweet potato. Among the three oilseed crops,
mustard was the most profitable crop with a higher gross margin and 
benefit--cost ratio. Lentil turned out to be the most profitable from among the 
three pulse crops with a high benefit-cost ratio and gross margin per hectare. 

Dr. Elias is Chief Scientific Officer, Division of Agricultural Economics, BARI. 

Government Policies on Agricultural Marketing and Pricing 

K.Azi MAZIIU)DIN 

Ministry of Agriculture 

The paper briefly describes the government policies on agricultural
marketing and the pricing of agricultu al crops.

The agricultural marketing policy of tc government aims at the promotion
of the private sector by providing all reasonable facilities, such as (I)
withdrawal of price controls, (2) avoiding monopoly/barrier to entry, (3)
removal of restrictions on trade, storage and movement of farm products, (4)
improvement and expansion of market, storage and transportation facilities, 
and (5) provision of bank credits. The government also operates a public
sector marketing system to protect the interests of farmers and Consumers. 
These activities include tie (I) procurement of farm commodities by
government agencies at the announced support prices, (2' promotion of 
co-operative and group marketing, (?)provision of storage and credit 
facilities, (4) regulation of market charges and practices, andl (5) provision of 
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market information by government agencies. All of these help in providing 
alternative marketing channels to the farmers and improving the efficiency of 
the marketing system. 

The prices of all crops are determined by market forces. There is, however, 
sortie kind of price/buying support for (1) paddy and rice, (2) wheat, (3) jute, 
(4) sugarcane supplied to mills, (5) cigarette tobacco, and (6) upland cotton. 
The government announces the support prices of paddy/rice and wheat before 
or at sowing times. The Food Department makes purchases from any party at 
the support prices. Sugarcane also is purchased at an announced price by the 
sugar mills in the public sector. No support or statutory minimum price for 
jute is announced by the government. However, the government price 
support agencies and the jute mills in the public sector buy jute at a fair 
market price. This provides buying support for the jute crop. Minimum 
procurement prices of cigarette tobacco and upland cotton are announced by 
the government in consultation with the cigarette manufacturers and the 
textile mills. However, these prices cannot be enforced as there is no 
law/mechanisi for the purpose. 

Mr. Miziruddin is Dirccttr of Agricultural Marketing, Ministry of Agriculture. 

Agricultural Credit System and Related Research
 
Progranilles in Bangladesh
 

M. l~tJIlH)R R.\tIMAN 

1Tnghnd,;c.th Agricullural univcr.sitY 

The agricultural credit system of i,;gadesh is characterized by the 
dominance of non-institutional credit SOurccs. However, in recent years 
institutional sources have ,reatlv incrtcas;cd lheir disbursenents of agricultural 
credit. Various national and foreign non-govcrnmental agencies also are 
extending credit to the rural poor. With government patronage, special rural 
credit projects and programmes have been undertaken for the landless, rural 
poor, and women. Neverth-eless, the institutionalized sources cover only 
around 20% of all the credit needs of the farmers. The othcr tst/, either is 
being met by non-institutionalized sources or lcft miiatisfied. 

The growth of institutional research on tin ance in Bankgl adcsh ha,, mosdy 
taken place under governulent patronage. The Bangladesh Aigricultu-al 
Research Council has the responsibility for determining research priorities in 
the agricultural sector, guiding research efforts, and establishing :o
ordination hciwcen research institutions. Thc Bangladesh Agricultural 
Research Institute, Bangladesh Rice Research Institute, Bangliadesh Institute 
of Development Studies, Bangladesh Bank, Bangladesh Agricultural Uni
versity, and various other universities are conducting research in the social 
sciences and agricultural economics. Only 1ALI has extensive research 
activity in agricultural finance. The Department of Agricultural Finance at 

http:1Tnghnd,;c.th
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BAU has been exclusively involved in finance research for twenty years. Poor 
linkage among institutions, lack of funds, and shortage of trained manpower 
have affected finance 'esearch in the country. 

Past research programmes dealt mostly with the institutional aspects of 
farm credit. However, information on non-institutional credit also was 
collected in many studies and showed the dominance of these sources. Most 
of the studies revealed inadequacies of the available institutional credit. Some 
micro-level studies examined the profitability of modern iiiptits and their 
effect on farmers' income and capital formation. Research studies also 
examined the efficacy of the special credit programmes for small farmers and 
the rural poor. Research programmes need to be initiated in financial risk 
management, liquidity management, and administrative operations of the 
lending institutions. Along with this, the operations of the non-institutional 
sources need to b,studied more thoroughly to make policy suggestions for a 
better agricultura! ciedii system in the country. 

Dr. Rahman is Associate Professor and lead, Dcpartmcnt of Agricultural Finrnce, BAU. 
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Professor and Head
 
Department of Agricultural Extension and Teachers' Training
 

Bangladesh Agricultural University
 

INTRODUCTION 

The oft-repeated statement that "Banglades an agricultural country" 
does not indicate the full importance of agricul ure to our people. in spite of 
the dominance of agriculture, Bangladesh Las been facing chronic food 
shortages since the early 1950s due to the rapid growth of population and the 
low level of agricultural production. In Bangladesh, the rate of agricultural 
production is one of the lowest in the world. To improve this situ" :on, the 
farmers need to use suitable technology. Many new technologies h,..ve been 
obtained from other countries. Some of them have been adopied by the 
farmers "as is" while others are adapted to our needs. But for many of our 
farmers' problems, new methods and technologies must be found. Well
planned and painstaking r,;search is therefore necessary. 

ME-ANING OF (")MMUNICATION OF AGRICULTURAL RESEARCI I 

Conitnic:,tiot is often used to mcan the transier of ilCas from one 
individual to another, but it is much more than this. Communication is the 
process by which two or more people exchange ideas, facts, feelings and 
impressions in ways that each gains a common understanding of the meaning, 
intent and use of the messages. It means the movement of knowledge to 
people in ways that they act on such knowledge to achieve some useful result. 
Action is implicit in communication. When the receiver does not respond to 
the message, no practical communication has taken place. 

Successful communication requires a credible and skillful communicator 
sending a message through r'opcr channels, effectively treated, to an 
appropriate audience that responds as desired. This suirmarizes the six basic 
elements of the communication process: communicator (or sender), message, 
channel, treatment, audience (or receiver), and audience response. 

Bangladesh is a developing country. Several organizations are engaged in 
agricultural research to find suitable technrologies and met h )ds for agricul
tural development. These technologies will yield no benefit unless they are 
understood, accepted and used by the farmers. In fact, a considerable number 
of useful technologies are now available in the different fields of agriculture. 
Notable improvements can take place in Bangladesh agriculture when the 
available technologies are accepted and applied by the farmers. Proper 
communication of useful information emanating from agricultural research 
deserves priority consideration and action. 
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PRESENT ARRANGEMENT FOR COMUNICATION OF AGRICULTURAL RESEARCH 

Research organizations disseminate their results in many ways. The 
Bangladesh Rice Research Institute provides training for extension workers, 
subject matter specialists, district training officers, and others. It arranges for 
the training of farmers through its sub-stations. The Bangladesh Agricultural 
Research Institute has introduced the Extension and Research Project 
(E&RP) in which researchers and extension personnel work together in 
communicating research results to farme'rs. The Sugarcane Research and 
Training Institute has an elaborate arrangement for training of farmers. 

The major role for the dissemination of results of agricultural research is 
played by the extension organizations, namely the Department of 
Agricultural Extension, Directorate of Livestock Services, Directorate of 
Fisheries, and the Department of Forestry. The DAE has an elaborate staff 
of personnel at the national, division, district, thana and village levels. The 
directorates of livestock services and fisheries haxe staffs only up to the thana 
level, thus have difficulty in adequately reaching the rural people. 

CONSTRAINTS FOR COMMUNICATI)N OF AGRICULTURAL RESEARCH 

lite useful 
result, in large part, of twelve major constraints which hinder the communi
cation of agriCultur;l research. 

IToo many channels for extension work with fte farmers.A farmer in 
Bangladesh cultivates many field crops, maintains cows and other domestic 
animals and birds, may have a pond for rearing fish, and probably grows 
forest plants for fuel and timber. Therefore, he needs information and 
technologies on field crops, livestock, fishery, and forestry. It is most 
convenient for him to receive this from a single source. But the farmer faces 
considerable difficulties due to the many specialized org ,izations, each 
responsible for a different kind of information. According to the basic tenent 
of extension, there should be only one channel of extension to the farmers, 
otherwise they will be confused rather than informed. 

Farmers are not using all of available, technologies. This is the 

2. Need for research studies to find solutions to the problems of 
disseminating the new technologies. Suhject matter technologies are of little 
use without proper communication to the clientele. This depends on many 
factors, including the source of information; its usefulness; the communica
tion methods, the needs; the interests and characteristics of the farmers; the 
norms and values in the social system; fhe rural leaders'ip; local institutioni 
for the planning, execution and evaluation of programmes; and the manner of 
extension work and its supervision and administration. There are many gaps 
in our knowledge of how thcse factors influence the communication of 
agricultural technology. There is need for research to fill these gaps, but there 
is little arrangement , such studies in our country. 

Some research on agricultural extension is conducted in thle Department of 
Agricultural Extension and Teachers' Training at the Bangladesh Agricul
tural University. BARI has subject matter divisions such as agronomy, 
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horticul ture, and soil science, but has no arrangement for studying the
problems of disseminating their findings. The same situation prevails in other 
agricultural research institutions in the country. However, there is precedent
for such a research unit, such as the Division of Agricultural Extension 
Research that is established in the Indian Agricultural Research Institute.

3. Lack; of effective linkages IeLtween agricultural research an(d extension. 
Extension field staff should be familiar thewith 1itest recommended 
practices, hence the extension s'rvice needs close and continuing relationswith the research system. This relationship also helps scientists to conduct 
problem-oriented reseairch. The present linkage between agricultural exten
sion and research is far from what it should be. 

4. Lack of appropriaite techonology. Researchers develop various kinds of 
techriolegies, but these fail to solve many of the pressing problems of the
farmers and other rural people. This happens because scientists often times 
lack a proper aiwarencss of the needs, interests and problems of the rural 
people. 

5. !.ack of' inlvohlcrent of' rural people in extisionl prograllinls.
Extension piogramnes are forimnuilatid at the national level, then handed 
down through the extenlsionl hierarchy to the rural people who have 
practically no involvement in the planning process. The result is that there isinadeq uate participation in the execution of ihe proratnrnes.

6. lack ol' know-e(lj, aid skills of the exteslionil orkers. The extension 
tield workers and ther personnel need adequate knowledge and skills in the
di'fe rent aspecls of igriculture to successfully communicate research findings.
Extension perSOPiMi 1ave difficultV acquiring the latest research findings due 
to inadequite pre-scrvice cducation, induction training, and in-service 
trainirg. Improper supervision and guidance also limit their effectiveness. 

7. Iick ot' a(leqiate supportl) lljsubJect matier specialists. Extension 
workers need to furnish answers to the problerls of the rur.l people. Support
from subject matter specialists is essential in this process. But, subject matter 
specialists are only available to extension workers in the training and visits
(T& V) areas, and many of these specialists have inadequate background and
 
research experience to render effective assistance.
 

8. l)itlicultY , o tlllllllioiiiigi ith larte numiin ers of' rural piople. The
clientele of agricuf IUrll -Xlension includes all the rural people. In an average
union, there are 4.)00 faimilits-farners, landless labourers, and others, It is
difficult for one extension worker to serve so many people. As a result, more 
than one extension worker has been assigned to each union in the T& V areas. 
There is need for a careful study to fiIC lie opti inlutm niumber of rural families 
to be served by a village extension worker. 

9. Financial handic) for the Farifulvs. EffectivC t0wmir1lnuiiicatlion of
agricultural research is :1upposed to reslit inl the farmers' adoption of the 
relevant teclhnolgies. This often requires investlentlis for inimplenents and 
machinery, seeds, fertilizer, irrigation, chemictals, and otlhcr inputs. It is
difficult for rural people to make these investmenuts for they tend to lack 
personal funds and a good system of agricultural credit is also riot available. 
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10. Lack of an adequate marketing and (ist ribuIion system. The com
munication of agricuitural research recommendations to farmers is to help 
them increase production. On many occasions, farmers do not get adequate 
prices for their produce in relation to the costs of production This is due to 
poor arrangements for marketing and distribution. Tile result is that farmers 
lack the incentive to use the new technologies. 

i1. Inadequate supply of inputs. The adoption of improved practices by the 
farmers is dependent on their use of different commodities and services. 
Often these are available in inadequate quantities or not at all. Sometimes 
farmers have to pay high prices and to travel long distances to procure them. 

12. ILack of extension work with rural womnen and youth. Women constitute 
one-half of the population. In addition to housekeeping, rural women 
actively participate in transplanting, weeding, harvesting, threshing, kitchen 
gardening, storage of agricultural products, feeding oif animals, poultry 
rearing, and other agricultural activities. Boys and girls also help their parents 
in many of those activities. The efficiency of the rural women and youth can 
be greatly incieased, but there is no arrangement for extension work to 
communicate the improved methods and practices to them. 

SUGGESTIONS FOR IMPROVEMENT OF (OMMUNI('ATION
 
OF AGRICULTURAI. RESEAR(II
 

The following are suggestions to minimize the constraints that limit the 
effective communication of agricultural research: 

1. Agricultural extension work with the rural people should be conducted 
through 	a single. co-,dinated ch nnel which dissCmiIaMc, thC new tecInol

gies in crop production. livestock, lishery, forestrv, and other related areas. 
2. Research should he conducted on communication and other aspects of 

agricultural extension: 
a. An agricultural extension division should be formed at BARI to learn 

the most effective ways to communicate research findings through 
agricultural extension, such as: motivation of the farmers; proper use of 
extension methods; adoption of innovations; local leadership; rural 
institutions for planning, execution and evaluation of extension programmes; 
development of rural youth; and procedures for supervision and 
administration of extension work. 

b. BARI and other agricltural research institutions should conduct studies 
on the different aspects of agricultural extension. 

c. An extension research cell should be established in the Departmen!t of 
Agricultural Extension and Teachers' Training at BAU. 

d. 13ARC should have an agricultural extension section to encourage and 
to -tldillatl lie C ii i i (flinIc',acII ] I 1ll il liol. 

3. Effective linkage should be established between agriculturnd research 
and extension: 

a. A joint research and extension committe,. should be created to devise 
ways for more effective liaison between researchers and extension workers. 
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b. Research stations should conduct regular, periodic visits of extension 
st ffs io their iacilities. 

c. .'.esearfh stations should distribute information news sheets to extension
pers'..m,.e) which give current happenings, results and recommendatiois.
Ei,'even more w'ould be ie'ws sheets produced jointly by research and 
cx c;lon ":f,,Caon;, with iitfornation provided by both.

i. i e,;earc proects should be conducted to solve the priority needs,
interests and problems of the farmers. 

5. Local institutions should be strengthened for planning, execution andevaluation oi extension programmes. This will encourage the involvement of
the rural people in agricultural development aid thus ensure proper
comimiunication ol useful technologies.

6. Pre-s'.rvice education should equip extension personnel with the
kaowledge and skills needed to fulfill their tremendous responsibilities. Theyshould receive adequate induction training and in-service training. Injelligent
and careful supervision is necessary to help the extension workbs to do their 
jobs well. 

7. All extension field ' oikers should have the support of capable subject
matter specialists who have adequate research experience.
8.There should be research to determine the optimum number of rural

families to be served by one fieid extension worker.
9. There should be a sound agricultural credit system to ensure adequate

and timely financial support to the rural people so that they can adopt the 
useful agricultural technologies.

10. There ,;hould be a good system of marketing and distribution ofagricultural p!-oducts to ensure reasonable prices for the farmers' products,
and thus inr:)i&( them an incentive to use the new technologies.

11. The suppiy of production inputs needed to adopt the new technologies
should hc readily available fromn convenient sources at fair prices.

12. There should be regular extension work with the rural women andyouth to facilitate communication with them of the new technologies. 
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ABSTRACTS 

A Historical Review of Approaches for tie CommUnication of
 
innovations in Agricultural and Rural Development
 

in Bangladesh
 

Ai -t 1lLIm 

Bangladcsh Agricultural University 

This paper is a descriptive review of the different institutional approaches 
and programmes undertaken for agricuItural and rural development in 
Bangladesh by governments since Ihe British period. 

The first sc-t ti dccribesh lie i ll itut.ions th it werC used as veIicle,; for 
the diffusion of agricultural information for rural development starting in 
1885 with tile Local Self Government Act. The paper traces the implementa
tion of variou, nation-building departments created to disseminate inforna
tion for the dcvelopment of agricultural education, health, co-operatives and 
related activities. Some individuals, includi ng Christian missionaries, hav2 
initiated dvelopmenta l programmCs since the 192(k. lh I'ellrn1cnt madeT 
several determined cftfirls in the 1930s inltiding the establishment in Blengal 
in 1938 of a Rural 11cconstruction )epartment. Thi:; was abolished in 1944 
and its activitics integrated into the civil administration. 

After partition, each governmental agency approached the problems of die 
villages separately. I he Village-- Agriculhural and Industrial Programme 
(V-AID) was launched in 1952 to increase agricultural production and for 
total village development. It failed because it could not obtain adeqirate 
co-operation from supporting departments and specialists. The CoinilhI 
Appromh evolved in tlhe early 1960s and was multiplied in the following 
decade through tlhe Integrated Rural Development Programme (now the 
Bangladesh Rural Dcvelopment Board). Several other governmental and 
non-governmentl programlCs were started in) agricultural and rural de
velopment following independence. 

The trend in the 198(0s is the decentralization of powers and the renarning 
of the th;Anas as upazilas. The administrative hierarchies for development 
programmes have been i minimized an(d provisions ensured for local-level 
participation. 

The first sectin tlcscrihcs; the institutions lth;it were used as vehiciles for 
increasing agricultura i production which began with the recommendations of 
the Fainne Commnissi, ai of 1864 - 08. Livestock rescrch started as early as 
1818. Two agrilc turtl ':chools were e:,tablished in 1922 and the East Bengal 
Agricultural insti, c vas established in !939. A proliferation of agricultural 
programmes s.taited in tile 19tbts under 'wveral mlinistries. One of the most 
*portant in increasinig crop production and transferring technologies to the 
farmers is the Delpartmnct of AgricuItural Lxtension. The finding:s of crop 
research institutes are mostllv dissemi alcd throI ugh this depart ment. Until 
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recently, traditional or indigenous approaches were followed, but in 1978 the 
Training and Visits System (T&V) was started in many districts. The 
Bangladesh Agricultural Research Institute has introduced an experimental 
project, Extension and Research Project (E&RP), for transferring technol
ogy from the research stations to the farmers. 

The research conducted in the field of agricultural extension shows that 
several personal, socio-cultural, institutional and psychological factors affcct 
the diffusion of innovations to farmers. The general tendency is for the better 
educated, younger, owner-cultivators and rich farmers to adopt innovations 
earlier than others. l-aimers with the characteristics of cosmopoliteness, 
leadership ability and high organizational participation usually adopt innova
tions earlier. The adoption process is accelerated by exposure of farmers to 
different communication media-radio and written mateiials-and their par
ticipation in training programmes,tours, meetings, and demonstrations. Micro
and macro-level studies on different aspects of technology generation, 
adaptation and implementation need to be undertaken by BAU, BARI, arid 
other research organizations. BARI also should try to develop appropriate 
regional-level extension approaches for diffusion of agricultural innovations 
that are appropriate for specific socio-cultural and agroclimatic conditions. 
To perform this research on extension methodologies may require the 
creation of an agricultural division in BARI. 

)r. Ilaim is )irector, Graduate Training Institute, BAU. 

Informalion Managcient in AgricCIltural Rcsearcl 
in 13anladesh 

MIOIIAMINAL) "AI IIRtIq. I,I.\t 

B3anLI ldesh Agricultural Retsarcli (Council 

The development of agricultural research in Bangladesh has not been 
accompanied by the setting up of a national agricultural information 
infrastructurc and services. This paper attempts to review management issues 
related to the development of agricultural library, information and docu
nientation services in the research environment. It identifies the main 
obstacles to the flow of agricultural information and outlines guiding 
principles for action at th,: national level. It also gives a brief resume of the 
activities of the National Agricultural Library and Documentation Centre of 
the Bangladesh Agricultural Research Council to establish a national 
agricultural information system. 

Mr. Islain is Principal Scientific Officer (In-Charge). Nationial Agriculural Library and 
Documentalion Centre. HARC. 
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Communication Techniques in Nutrition Education 
to Rural Women 

JINNAT ARA BEGUM 

Bangladesh Agricultural University 

The significance of communication techniques in nutrition education Wasdemonstrated in the training of rural women at the Bangladesh Agricultural
University. Thirty illiterate rural women from ten villages of Bhabokhali
Union, Mymensingh, were trained for two weeks to disseminate knowledge
in nutrition among rural people. Oral, visual and field demonstrations were
effective in training the rural women. Teaching aids included selected posters,
charts, bulletins and clay models. Emphasis was given on the nutritional 
problems of the villages, and deficiency diseases, their causes, effects,prevention and curative steps. Visual demonstrations were conducted of food 
groups and their functions in human nutrition and halanced diets, along with
practical demonstrations on food production, cooking demonstrations of
nutritious foods, and the preparation of local weaning foods and sup
plementary foods. The evaluation of the training showed the performance of
the women to be 40% excellent, 30% good, 27% average and only 3% poor.
It was observed that the training design, experience of the trainers, readiness
of the trainees, and the selection and use of suitable communication
techniques contributed to the successful implementation of the training
programme. However, further research is needed to develop more effective
and practical teaching and communication techniques in nutrition education 
to rural people. 

Miss Jinnat Ara Beguin is Head, Department of Food Technology and Rural Industries,BAU. 

Factors Determining Communication Behaviour of Low Income 
Farmers 

BIRENDRA LAi. N1. KARIMRoY ANt) A. ANWARULI 

Bangladesh Agricultural University 

This investigation was conducted in 1980 in three villages of the Agrivarsity
Extension Project in Mymensingh District to study the farmers' communica
tion behaviour in gaining information about the recommendations ofbalanced doses of fertilizer for cultivating transplanted aman rice. The
respondents were farmers with small incomes who owned two acres or less of 
land, excluding homestead areas. 

The responding farmers generally used more than one communication
medium to secure the desired information, with the selections vatying due to 
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Figure I. Model of' the contributions of 1-1e independetI ariamble, Io Ihe cornnitinica

tion behaviour of low income Iarrners. 

socio-economic factors. Discussions with friends and neighbours and listen
ing to the radio farm programmes were widely used. They gained a moderate 
amount of information by attending agricultural exhibitions and lectures in 
the field. They also received s6me required informati,m from the farmers' 
training centres, method demonstrations, and farm visits by extension agents. 

Result demonstrations, group meetings, newspapers and bulletins were used 

by only a few of the farmers. The farm magazine, Krishikath, and leaflets 

had no significant role in communicating the fertilizer recommendations to 

these low income farmers. 
Five ot seven selected variiables influenced these low income farmers in 

their use of different communication media: income, education, posses!.ion of 

farm implements, access to transportation facilities, and organizational 

participation. The five independent variables accounted for nearly 53% of the 

total explained variance. (Sce Figure 1.) The farmers' ages and land 

ownership did not influence their communication media selections. 
It may be concluded that farmers with low incomes who are better 

educated, economically solvent, and possess a required number of farm 

implements have a higher tendency to participate in social organizations. Such 

farmers are in an advantageous position to use a maximum number of 

communication media for their socio-economic improvement. On the basis of 

these findings it can be predicted that the communication behaviour of 

farmers with low incomes in the Agrivarsity Extension Project area can be 

improved by increasing the levels of income, education, social participation, 
and possession of farm implements, and by better access to transportation 
facilities. 

Mr. Lii Roy was an M.Sc. scholar and Dr. Karim is Associate Professor, Department of 
Agricultural Extension,. BAU. 
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Message 

I am happy to learn that the Bangladesh Agricultural Research 
Council, the apex agricultural research organisat ion, is celebrating 
its tenth anniversary with the main objective of reviewing its achievemenls. 
Despite the complexity and magnitude of the task of producing f'oo0( tbr 
millions of people from our limited land area. the contributions of agri
cultural scientists towards increasing the productivity of land have been 
very encou raging. 

Organised agricultural research has been a profitable investment. The 
present tempo of rapid production has to be kept up so that fod and 
population equation remains in a positive balance. Agricuhural scientists 
must at the same time bear in mind that the technology generated by them 
should be compatible witl. ihe resource base of their clientele thousands 
of small farmers. They must, therefore, begin to search for ways to raise 
production on a large number of small holdings. Their efforts will be judged 
by these end-users for whom farm production 'ind employment generation 
are synonymous. The very nature of our agriculture calls flor an intcgrated 
approach in which many commodity and noticomnmodity areas interact 
and overlap. Thereflore, to make the best use of our limited resources avail
able with several research institutions, the key role of BARC becomes 
critically important. It should continue to provide leadership, mobilise 
resources and ensure high returns on the investment. 

I take this opportunity to congratulate the agric-ultural scientists of our 
country for what they have already achieved and wish them continued 
success in their endeavours to make our country self-reliant in food 
and other agricultural produce. On this auspicious occasion. I wish BA RC 
and its constituent institutions every success. 

LA. Gen. lI. N1. Ershad 
President 

& 

Chief Martial Law Administrator 
People's Republic of Bangladesh 
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I APPENDIX 

Congratulatory Messages
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We at the Inlternitlonal Rice Research Institute tire fortunate to 

have the opportunity to work closely with the scientists of the 

Bangladesh Rice Research Institute and the IAIC in the cmnan task of 

elevating ,isl stabilizing rice production. We shall look forward to a 

further strengthening of these bonds In the years to come. On behalf of 

moycolleagues ad nrynel f. I send our congratulations and greetings to 

Dr.Kazi M. Hadruddoza and all the scientists and staff nribers of WRjc. 

12.1.83 

TELEX 
PLEASE ACCEPT CIMMYT'S HEARTIEST CONGRATULATIONS FOR COMPLET-

ING 10 MOST SUCCESSFUL YEARS AND OUR BEST WISHES FOR EVEN GREATER 

ACHIEVEMENTS DURING THE COMING DECADE. SINCERELY. 

DECEMBER 5, 1983 R.D. HAVENER. 
CIMMYT 
(International 

DIRECTOR 

Maize and Wheat 

GENERAL 

Inprovement Center) 

CABLE 
WISH YOU HAPPY 10TH ANNIVERSARY CONTINUED SUCCESS FOR PROGRESS 

FOR FARMERS AND WORLD AGRICULTURE IN GENERAL. REGARDS. 

12 DECEMBER 1983 OJIGBO, DEP
IITA 
(International 

UTY DIREC

Institute of 

TOR GENERAL 

Tropical Agiculture) 

TELEX 
INVITATION FOR BARC TENTH ANNIVERSARY. REGRET DUETHANKS YOUR 

ON THIS HAPPY OCCASION. PLEASEPRIOR COMMITMENTS UNABLE JOIN YOU 
THE FUTURE.ACCEPT OUR CONGRATULATIONS AND BEST WISHES FOR 

REGARDS.
 

21 DECEMBER 1983 	 SWINDALE, DIRECTOR GENERAL 
ICRISAT 
(International Crops Research Institute for the 

Semi-Arid Tropics) 
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CABLE 
DEEPLY REGRET MY TRAVEL SCHEDULE DOES NOT ALLOW ME TO ATTEND 

TENTH ANNIVERSARY CELEBRATION AT BARC. HOWEVER ON THIS IMPORTANT 
OCCASION PLEASE ACCEPT MY PERSONAL CONGRATULATIONS ALONG 
WITH THOSE OF ALL IDRC STAFF WHO HAVE HAD THE PLEASURE OF WORKING 
WITH YOUR COLLEAGUES. BARC IS THE KEY TO THE IMPLEMENTATION OF A 
SYSTEMATIC APPROACH TO THE PLANNING, COORDINATION, DIRECTION AND
CONDUCT OF AGRICULTURAL RESEARCH IN BANGLADESH. BARCS ULTIMATE 
OBJECI-VE OF A STRONG AGRICULTURAL SYSTEM IN BANGLADESH IS MUCH 
CLOSER TODAY THAN A MERE 10 YEARS AGO. WITH WARMEST WISHES. 

12 DECEMBER 1983 JINGAI HANCHANLASH 
INTERNATIONAL DEVELOPMENT 
RESEARCH CENTRE, SINGAPORE 

INTER T1OINAL 
Was"gilo, 01C WOJbU SA 

POLIC 10ioho,,2 t~ 

RESE4RCH .. ,,
 INSTI1TE 

January 6. 1984
 

Dr. Kazi M. Badruddo:.
 
Executive Vice-Chairran
 
Bangladesh Agricultural Re.earrh Council
 
Farm (ate, New Airport Road
 
Dacca 15, Banqladesh
 

Dear Dr. Badruddoza:
 

I do want to send my very warriestcongratulations to the 
Banqladesh Agricultural Research Council on the occasion of the 
10th Anniversary of the establishmient if the Council. Banqladesh
his been a trailblazer in the development of integrated avuicultural 
research systems, certainly aronq develovinn countries.and, I would 
say, in the much 1arqer world as well. 

,
Aciriculture i of course essential to econciir develoiverit, 

and we now fully reconnize tht the key to acricultura irowth is 
efficiency increainn technoloical chanoe. The talkt of developinq
appropriate airicultural research institutions ir.develi,in countries,
utilizin foreinn asistance contributions efiectively frr that 
purpose, and allocatinn a totality of resources efficiently and 
eflectively are ill difficult. The baniladesh Aqricultural
Research Council has r.ade extrao,'linary piroqvrevs in the very hort 
period of I-' (ars. 1Not(1ilY (an lnlalh,0ilsb as a nation e rioud
of this ainivlreont, but many countries can leari i rtlant lessonsfroi the pr. -sos at ivrkin boinuIlidesih an(! therefspcd u
 
their proceSses.
 

,vavinq observed the develo,,n t of aoricultural research
in Banladesh ovr a considerable eriod of tee, I want to Say 
a ain how important that work is ind to con.ratuat1 you in your 
particular role in this whole set of i luore.se5. 

With very hest personal regards. 

Sincerely yours, 

i<16ho W. MenIIoI 
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November 22, 1983 \, 

Dr.KaziM. Badruddoza 
Executive Vice-Chairma -
Bangladesh Agricultural

Research Council 
Farm Gate, New Airport Road 
Dhaka-15 
BANGLADESH 

Dear Dr.Badruddoza: 

Onbehalf or IFDC,itismypleasure toextend to the Bangladesh Agricultural
Research Council warmest greetings onthecelebration ofthetenth
anniversary of itsestablishment. On this notable occasion, itisfitting to offer well deserved congratulations to the directors, officers,and staff of BARC and its member institutions fortheir diligentefforts
and valaed contributions tothe futherance of agriculture's advancementinBangladesh., BARC appears to have indeed met the challenges of the.
agricultural research leadership role envisaged for Itby is founding
sponsors 10years ago. visaged o 

IFDC hasbeen privileged towork closely with SARC forseveral yearsmost notably inthe studies related toagricultural production, fertilizer 
use and equity considerations, andthe efficiency offertilizer use inBangladesh, The dedication of purpose, cooperation, and achievement of
thestaffs of BARC and itsmember organizations inthese joint endeavors 
issincerely appreciated and highly commended, 

Again, congratulations on a decade of accomplishment inproviding
exemplary coordination and leadership tothe national agriculturalresearch system. Please accept our best wisics for continued success in
theyears ahead. 

Sincerely yours, 

4, 
Donald L.Mc une: 
Managing Director 4 

" 4+:!<:' -+' ' ' . " " . + " , -' , " , . 
+ 

' 
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:ill~P. So;:- ,)L:1'm.:, W AP ,U-:P116.Crl 

THEWTMWYA1KOfJAL 

, .'.. 2672 PE 

L-760-CIP-83 

Lima, November 24th, 1983
 

Dr. Kazi Mi,Badruddoza 
Executive Vice-Chairman' 
Bangladesh. Agricultural
Research Council 
Farm Gate, New Airport Road
 
DaCCA-15, Bangladesh.-

Dear, Dr. Badrudiloze,
 

Thank you for your letter of 


POTA:-O CENTER (CIP) 

964970 35436,4 

October 31st, 1983, concerning the first. National Symposium an Agricultural'
f Research to mark the' tenth annivers'ary ofthe~establish

ment of BARC.' We are extremely pleased that you are cc
lebrating this occasion in such a suitable manner and
look forward to receiving a copy of the commemorative
 
book when, it appears. In the five years that CI', has
been collaborat ing with HARC, we have witnessed a con
siderable Impact of your, organization in the agricul
tural research in Bangladesh. 
 In our own crop, potatooe

this has been particularly noticeable.' I wish on behalf

of all' our staff to offer our congratulations to BARC and 
yotirself as.its Executive Vice-Chairnan for a program of 
w''' efficiently executed.orkwell conceived and 


concerning the invitation 
to attend the Symposium, you are
probably aware that until. Decenber 15th we will be fully occupied with our own Annual Neetinc and Intprnal Review. In-
ImediAtely after, there commence 
ce:rtain formal annual func
ticns in connection with' the coming Xnas. holiday season for

all the Lima based staff, at which, our Director level staff
should be present. 
 it is 'also: a'time of the year devoted to

fanily reunions. 
staff are unable 
you are holding. 

You sncere4y, 

'Richard L. Sawj 

Thus,' I am sure you. will uuderstand 'if our 
to travel to this important symposium which
Please accept my regrets.-

Director Generyy ' ' 

f I I . ... . 

''.1 1.. 

i 
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CABLE 
I AM DELIGHTED TO RECEIVE YOUR LETTER AND TELEX CONCERNING THE 

FIRST NATIONAL SYMPOSIUM ON AGRICULTURAL RESEARCH IN BANG-
LADESH. UNFORTUNATELY, IT IS NOT POSSIBLE FOR ME TO ATTEND PER-
SONALLY, BUT I DO WISH TO SEND CONGRATULATIONS ON THE 10TH 
ANNIVERSARY OF THE ESTABLISHMENT OF THE BANGLADESH AGRICUL-
TURAL RESEARCH COUNCIL AND BEST WISHES FOR CONTINUED SUCCESS 
IN THE FUTURE. 

A STRONG NATIONAL AGRICULTURAL RESEARCH SYSTEM IS THE KEY TO 
THE AGRICULTURAL SUCCESS OF A DEVELOPING COUNTRY. IT IS GRATIFYING 
TO TAKE SPECIAL NOTE OF THE COMMITMENT BANGLADESH IS MAKING TO ITS 
AGRICULTURAL RESEARCH ESTABLISHMENT. 

WE COMMEND YOU IN THIS EFFOFJ AND WISH YOU EVERY SUCCESS. 

DECEMBER 5, 1983 JOAN WALLANCE. ADMINISTRATOR 
OFFICE OF INTERNATIONAL 
COOPERATION AND DEVELOPMENT 
U.S. DEPARTMENT OF AGRICULTURE 

CABLE 
UNABLE TO ATTEND TENTH ANNIVERSARY OF BAN;LADESII AGRICUL 

TURAL RESEARCH COUNCIL. CONGRATULATIONS FOR fEN VERY SUCCESSFUL 
YEARS AND BEST WISHES FOR THE YEARS AHEAD 

DECEMBER 18, 1983 DR. ANSON R BERTRAND 
DIRECTOR, OFFICE OF AGRICJITURE 
BUREAU FOR SCIENCE AND TECHNOLOGY 
U.S. AGENCY FOR INIERNAtIONAL 
DEVELOPMENT 

CABLE 
SINCERELY REGRET THAT I AM UNABLE TO ATTEND OBSERVANCE 01 

BANGLADESH AGRICULTURAL RESEARCH COUNCIL ON DECEMBER 22, MAY 
OFFER YOU BEST WISHES ON THIS AUSPICIOUS OCCASION 

IT IS QUITE OBVIOUS THAT BARC HAS SHOWN EXCEPTIONAL LEADERSHIP 
OVER THE PAST TEN YEARS IN COORDINATING THE NATIoNAL AGRICUL 
TURAL RESEARCH SYSTEM IN BANGLADESH. MY HEARFFELT CONGRATUL.A 
TIONS ON SUCCESSFULLY ACHIEVING THIS MOMENTUS LANDMAW( 

T.B. KINNEY, ADMINISTRAIOR 
AGRICULTURAL RESEARCH SERVICE 
US. DEPARTMENT OF AGRICUILURE 
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AGENCYFORINTERNAIIONAL DEVELIOPMENT 

,EC 2 1993 
LNI{JRASSISlANTADMNITR*TOk 

Dr, Ka.i H. Badruddoza 
Executive Vice-Chairman
 
Bangladesh Agricultural Research Council
 
Farm Gate, New Airport Road
 
Dacca-I5, Banqladesh
 

Dear Dr. Badruddoza: 

Thank you for your kind invitation to aLtend the tenth 
anniversary celebration of BARC. Unfortunately, I will be
 
unable to attend, but I am sure our U.S. A.I.D. Mission in 
Dacca will represent the Agency for International Development. 

I congratulate BARC for their successful years of effective 
coordination and leadership of the national research system in 
Bangladesh. You can take much r-ride in the tremendous progress 
in agricultural production in Bangladesh during the years since
 
the Council was established. 

-he Government of Bangladesh is to be congratulated for 
recognizing that research is the foundation upon which progress 
is built and for establishing the Agricultural Research Council 
to provide leadership for this vital activity.
 

I an honore(I that you are rese-ving for me a copy of PBAYC's now 
book, Agricultural Research in Bangladesh. I will look: forward 

o reading it and having it in our library. 

Best wishes for a successful tenth anniversary celebration and
 
may BARC provide many more years of successful leadership to
 
agricultural research in Bangladesh.
 

Sincerely
 

Senior An stanAdministrator
 
for Science and Technology
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We send our warm congratulations on this important milestone in 
the BARC history and wish you a successful celebration and symposium. 

23 November 1983 	 John L. Nickel 
Director General 
CIAT: International Center for Tropical Agriculture 

A -_l
CA i 	 "____" __" __"" _-_- "_

"CARDA International Center for Agricultural Research in theDry Areas 

Mr. Chairrra 
Distinguisned Participants
 

I am sorry to be unable to attend the first National Symposium
 
on Agricultural Research which marks the 10th anniversary of the establish
ment of the Bangladesh Agricultural Rusearch Council. This important occasion,
 
which will be siried by sromany distinguished scientists from Bangladesh 
and from many other parts ef the world, is clearly a miilestone of great signi
ficance in the development of Ajricultural Research in your great country. 

ICARDA isa young organizatina, only little oier half tie a(je of 
BARC. We focus primarily on the problems of rainfed a ' culture in regions 
of the world where total moisture supply limits producticn and where preci
pitation occurs mainly in the winter montis. We target our main reoe3rch on
 
the crop and Iivetock systems prevdlent in North Africa ind West A ia. 
Bi lt around this central research theme, theConsultate Group on Inter
national Agric"ltual Rnsearch (C(;IAP)has also cirsged itARDA with broader 
international responsibrlities for certain coonodities, iniparticular barley,
 
faba beans and lentils. It i, mainly inconnection with these crops that 
contacts between ICARDOand ARC have teen based in the past. For example 
in 1983 we have sent t~ielie different cercal and food legume nurseries to 
collaboratin scientists in Banglad:;. 

ICARDAplace' it, rLt importance on the study of cropping and live
stocksystems in ts iiiC activities we are ac.tlVelyengaged in5Ci'fl and 
developing resiearch rethtoloie which enable a holistc research appruch 
to be taken to the problem'. faring moor farrers. It i,, hoped that such 
methodologies will be of value to researchers rot only within the eco
graphic zone on wuich ICARDAcon meni-te,but beyond as well. 

A ,econd important area ot contact beto.een ICARDAand Bangiadesh 
ii the past his been in throgugh viIt ,. tiaininq and co,T11unications. Although 
only a fiw sciitists from PInqladenshhave so far received training at ICARDA, 
this number is expected hi increase over th,Yeas as the trainilg opportuni
ties offered by ICARIDAare developed and expanded. 

Our publications and-report- are routinely listributed to many
Bangladeshi institutions and cieitits, and we sincerely hope that these 
provide relevant antiuseful roformatiun and data. 

.. /2
 

flc j.i312033120833126)3 	 P.O.lwx546,. Syn.AUeppo, 
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ICARI.}Adoes not worl in icalation but. seekis to support aid 
co aborate with national agricultu,'al research organizations iavig
similar objectives to our own. we irstly bel ieve that igricul trAl 
developnment requires a solid foundatio It or.lentit ic research at the 
national and local level. Wherever pussible IARDA iins to help streng
then such research. 

The area, which thie tocu, -t ICAROA's act vit ies overlap with 
those of 8ARCaro relatively !(w. Nevortheles 'o hel that ,.losr ties 
betweer our or(janiationS oill I b. to the ul tiritte beref it ,i both and 
it i3 my earnest hope that we, ICARDA, ,)In ,I, 01 erV ic to you in your
nuble endeavou, t) iarc era fl)od cu I t lon) in ci,'nladesh .irrd contribute 
towards rel ivinq rural i)overt 0. 

On the occa.i on of t t inh innit,rsdry of 6A:,,. I .end you my
greetings, and ott behalf of ICAltjAwish you Sr,nry Sutce, in )our deli
berations arid it your turcrtur ,fdeaevour . We, iii our -nr' small way, as 
part of the interrntiol tl lowshnip (it or lernce, pltitte 'ou Cii" support. 

Pleace accept, distinqutihed calleagues, tlhi expression of my 
highest regard arid good wistes. 

Sincerely yours
 

Mohamed A. Nour 
Director General 

CABLE 
MY CONGRATULATIONS AND WARMEST BEST WISHES FOR YOUR 

ANNIVERSARY AND SYMPOSIUM. AT ILCA WE HAVE WATCHED TIHE GROWTH 
OF BARC OVER RECENT YEARS WITH GREAT APPRECIATION AND ADMIRA-
TION FOR THE EFFORTS APPLIED AND THE IMPORTANT RESULTS ACHIEVED. I 
HOPE THAT OUR TWO INSTITUTIONS MAY DRAW MORE CLOSELY TOGETHER 
IN THE YEARS TO COME. WITH VERY BEST WISHES FOR A MOST PRODUCTIVE 
FUTI'"E FOR BARC AND ALL ITS STAFF. 

PETER BRUMBY 
DIRECTOR GENERAL 
IN FERNATIONAL LIVESTOCK CENTER FOR AFRICA 
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VWstuT PenymUMAN DAN KerMart RTANIAN MMAaysIA 
MAIAySLAN IC RESEARCH AND DEVE[Op'IENI N11ITUTE?ATUIA1 
P.O. Box 12301 G.P.O., Kuala Lusipur 01-02, Malaysia. Telex MA 37115
 

N.ov.uher 17, 1983 

On behalf of the Malaysian Agricultural Research and
 

Developmentt luatitute I wish to take this opportunity to
 

extend our warmeilt regards nnd congratulations to you on the 

occasion of the tenth anniversary of the establishment of
 

Bangladesh Agricultural Reearch Council. Although ten years
 

is a relatively ahort period ,f time for n ronearch eotablishment
 

like DARt' to le fully operational und effective, from wint I
 

have been able to obsorvv in my loot visit to your Institute and
 

from reading your annual reports I oust ny that I am very
 

impressed indeed with the progr-st; of your organlintion that ha:
 

been achieved up to Cate. I ciot, you continued nu-eoati in the 

future in your ondeavnur to procotre ,grlcultural development as
 

well as to uplift the living atandards; of the frteril in your
 

country. I am sure that HAHC'n contribution towurdn the
 

development of your country and nation will he well recognised
 

and appreciated both natiolially and internationally.
 

Congratulations once again.
 

Yours sincerely,
 

*1 /

(DR. MO.D SOP BX.f~iIIM) 

Director O6neral
 

MARDI
 

BMiI IIiA LAUNTLJK MGARA
 

itP . mI WAX, fill-a,naJ II lItItA "nat 
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TeIlgm. AGRESCOUNCL

7.Ie1 No. S604 PARC PI 
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PAKISTAN AGIICULTURAL CRUNICILRESEARCH 
i.13. Almaknt. F-7 Pot Boa 1031 . ISLAMABAD 

Or. Amir Muhamnied OATED ..1kb .. 9o.8....,...mn..B3. 

MESSAGE
 

I am glad to know that Bangladesh Agricultural
Research Council is celebrating 10thAnniversary of its establishment. 
The coming into existence of BARC in 1973 coincided with the 
growing recognition by the national as well as international 
community of leaders of the importance of organized agricultural
research for development, particularly in the third world. We
 
have watched the progress of BARC with keen interest and it is
 
my great pleasure to say that this organization has done an
 
admirable job not only in developing ard implementing a National
 
Agricultural Research Plan in Bangladesh but alse in coordinating
 
efforts of other institutes and scientists to achieve greater

agricultural production in the land of golden iibre. BARC has,

under the dynamic and competent leadership of D,. Kazi M.Badruddoza, 
successfully overcome the initial organizational and coordinational
 
difficulties and is now set for a major, thrust for greater

achievements in research. The national agricultural research
 
needs have been scientifically identified and the strengthening

of the system by way of effective manpower planning and training, 
regional aridinternational cooperation and meaningful external
 
assistance has been achieved. There is a mark impact of the
 
policies pursued by BARC on the agricultural development in
 
Bangladesh.
 

I take this opportunity to congratulate BARC on its 
past achievements and wish it continued success in carrying out
 
its mandate in future. BARC, as a member of the community of
 
International Agricultural Research System, will continue to
 
attract support and collaboration from its Pakistani counterpart

in multilateral as well as bilateral areas of interest.
 

Amir Muhammed
 

http:9o.8....,...mn..B3


250 

Hun ST.AIILINGTON.VinGINA 2220 USA 

U11NII NA1AWCI ;SALULOPM.ENTSF10/ICE 
R5IOVlC14 ONATIONALOUP iE Dt'VULOPPEMUNTAqKgOLL

" Sg PS 0 NRAC1OttA-PAVAF.LOfPARIOLLOAWOPCUAItO 

December 19, 1983 

Dr. Kazi N. Badruddoza 
Executive Chairman 
BAIICCAplex 
Farm Gate 
Dhaka 15 
B3AIICMADFtSH 

Dear Dr. 3adruddoza: 

It is a pllea-1ttre to send My - roonal greetings I]lng with those of
 
tp International Agricultural Development 
 Servi ce on the occasion of
the tcnth anniversary of the entahlinohent of the Bhtangladesh Agricultural 
Reneaorei. CouoaCiI. 

The flangladesh Agricultural rearch s has ra ny efiat,; e.s maI,' srigni
achifeVemetnts. ldIera l'ailitiei hmv, b,en otnstrlcted and equipped. '7ci
entints and imoy prof.ssionrais trained at. hon, and alroalu rh,,:rvstratare 

p fihr i,,,ing their capabiliti n to deve lo irproved Srorps, 1 vstoe,
forests, and new ngricultural technc hon c. Tm bn, 1,'i t,) ftrers and 
constiumera of langladesh alr,.arls f  tilrpa.;s tie- inretment co;t;. 

•lAWi is iroud to b, a w:ocivtedwith BANf a'd its ,ristituet incti
tutionn during this period of dlyniumic growth. Yet, tlconnncteoli hmertc 
are hut the beginninp, of mrajcr brt!akthroughs thit will 1riNF fpo , ;dslf
suffibieny to Banglardesh and expanled trade in agricaltu'l ,ec.r"'nolities. 

Tit TAIlI staff Joins me in s,,tding best wihes to the u-rical tur,]
saientists tand faner; of yrour country. W,.are coni Int that th ana
tional agricultural research ,lffmrtn; with th. learsi,,hip and sr5uppnt ,f
flARC, will continuoe to pr, ace !n:htantial benefits for langl'tdesh. 

Sincerely yours., 

A. Colin VeClung . 
Pre-,nident 

TELEtEPnO J103)525-9430 TELEX2485< - RCA CABLEIADSERVISARLINGTONVIRGINIA 
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ll -.EPHONE: 581493 
RR .. LEGRAM : KRISIIIPUSA 

I-o iiic-ftimw 
art" nr 

DR. H. K. JAIN
 
DIRECTOR 
 INI,.AN AGRICULTURAL INSTITUTERESEARCHNEWDELI- 110012 

26th November,1983. 

DATE 

I am happy to learn that tile Bangladesh 

Agricultural Research Council is celebrating its
tenth anniversary. On behalf of all of us in tile 
Indian Agric,,ltural Research Institute, I send our 
best wishes for the continued success 
of the Council
 
In the years. Lo come. Blangladesh In a very short 
period of ttle has made impressive progress in 
increasing its food production, Lhis has been possible 
because of the important contributions; made by your 
scientists It lak ltg the first step In Lhe transforma
tion of a tradi t aol! at;ric ilture Iit o a ia(I re modern 
system of farr produLctioll. For countries of south 
Asia nothing IS going cO) he more imyrtanl than their 
ability to achieve higher rate of agricultural Irowth 
In the face of rapidly increasing populations which 
will reach explosive proportlons towards the end of 
tile century. FotLtuntely, the potent ial for increased 
production i t Iiitles to be very high and research in 
agriculture in the developiag countr ei o ffers probably 
the largest returns f-or iuvest~tent In science anywhere.
It is in thIs context that the Iangladesh Agricultural 
Resear:h Council is desi tined to play a crucial role 
for the economic and social advancement of your 
country. I have no doubt that w th tile excellent start 
which it has already made the Council will meet this 
challenge.
 

(i r lain 
Di rcto r 



A-AM 

, -

~3iOFFICE 
vr -I. 

OF THE EXECUTIVE DIRECTOR J 

6 December 1983 

In behalf ofthe entire scientific and research cceuwrity of the 

Hrlric of the Philpaines. it is my distinct honor to salute the 

Banlgladesh Agricultural Research Council on its tenth undi ing a- it

ver-azy. 

We at the Philippine Coucil for Agriculture and Resources Resarch 

anmdDevelopnent (PcARR), your counterpart In this part of the world, 

ecknwledgea this event in a mo~recocsmsonitive spirit knowing that, 

de~spite being a year older than 1IAtC,we have troded sfirnilar paths 

and we shar eh saei triusphs and tribulations atten Aint to our 

-

Despite the uodds, PCAHIM)and HAROwere torn amnidst hercaii'Ation 

that, tbouIJh techinology, generation ia a slow and Ilouu proces, it 

has brem apparent that research hldiz the answerdto our drive t :wards 

seef-t'-fficiency, in food and other essential nxqutrxrants adthat this 

LA. - -Is tfi approach to be relied up~on even If' it mis makini; haste slowly. 

* 

-R Foo, anglssh, this recognition c. with the passing or President's 
"r&" No. 32 (aCisnd later by OrdinaOnce i Eo.11), placing RC In 

charge of streaimlining ag;ricultural research activities in a country 

wtsse resources should be mamrshalled towards a unitcd coordiinative 

bid for progress. Your task is asfar-reaching, as ours: to manage and 

coordinate all aspects 'of agricultural research wming the varios 

institutes, unilversities, an.]acadanies. 

Like tus at PCARJ, ,I am mare that if the last ten years have tsught 

PHILIPPINE COUNCIL FOR AGRICULTURE &,RESOURCES RESEARCH 81DEVELOPMENT 
* wmma3e.LAGUNA.PI4IUrflMU TzL wa. mm-at9. 

" Am"SaaICs aaW -asa*sa 155. 
-. -- -
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anything, it is the indenitable belief tat c ntyMol accept 

" life eintence In uerl' ard Poverty for ujority of its citizcns and Iat 

UTLu m IIi ror ca . t i 
a ONr O fuefOOCtEasuring progrTsH, forV etRSnA uF rEaliNtic Aals, 
and for m"ig, out new strateglcs to attain those k)oaia. 

We:nr- thin aniniveraRy Tat it t€NUNA A F I NSiN ME1 s EXTENDINGL 

in Food security,Ot uT hum'AnnHEed are pLRallin. LNT with theNfinn 
mvcle of it dynsrnic national research enterprise, ve nurture the 

confidence 1.hat shalldwe prevail.tEieautive iseureotan-a" D'y

V, Or sincerest felicita tionsA n Vmy ENs oFk forward to E RTH E PTn 

tlio collaborative efforts MIRC as forged withi iii be!for and to a rrnre 
fr~ nsaininiCul woking relationship in the future. 

Executive Divet,.r 

TELEX 
SOITDWTH.BRON*'\, OCCASION OF N TTENTH OS TUE4NT~/ NSTTHE ANNIVERSARY OF THE BANGLADESH.... AGRI-SCULTURAL RESEARCH COUNCIL,BEST WiSHES THE AS STAFF. JOINS ME IN EXTENDINGTO YOU AND THE AGRICULTURAL SCIENTISTS AND FARMERS OFBANGLADESH. THE SIGNIFICANT ACHIEVEMENTS OF BARC OVER THE PAST 10YEARS ,GIVE US CONFIDENCE THAT,_WITH 'CONTINUED LEADERSHIPSUPPORT OF EIARC THE NATIONAL AGRICULTURAL RESEARCH 

AND 
SYSTEM WILLPRODUCE SUBSTANTIAL BIENEFITS LONG INTO THE FUTURE. lADS IS PROUD TOBE ASSOCIATED WITH BARC AND ITS CONSTITUENT INSTITUTES. REGARDS. 

BE ASSOCIATED WITH BARC AND ITS CONSTITUENT INSTITUTES. REGARDS, 
DECEMBER 20, 1983 D.S. ATHWAL, VICE PRESIDENT 

INTERNATIONAL AGRICULTURAL DEVELOPMENT 
SERVICE 

TELEX
WARMEST. CONGRATULATIONS AND BLST WISHLS ON OCCASION OF BARC.TENTH ANNIVERSARY. .HOWEVER I DO REGRET AM UNABLE TO JOIN DECEM-BER 22 FESTIVITIES, MORE POWER- TO YOU AND BARC. WARMLST PERSONAL

REGARDS TO YOU AND BARC COLLEAGULS. 

VDECEMBER 9, 1983 J. MADAMBA, FORMERSOUTHEASTASIA DIRECTORREGIONAL CENTER FORGRADUATE STUDY AND RLSEARCH IN 

AGRICULTURE
 

http:SOITDWTH.BR
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ANNIVERSARY OF BARC: THE FIRST DECADE 

To commemorate and celebrate a distinguished event such 

as the Anniversary of HARC proviLdes opportunity to preserve in 

memory, recognized qualities which characterise the eminent 

position BARC has assumed inl Bangladesh Agriculturc. Since its 

inception BARC has been fortunate lit having three outstandlng 

scientists state-men as Executive Vice Chairmen. Together they 

have played no mean part in giving direction, form and impetus 

to a strengthened Bangladesh Agricultural Research System. 

Spt.cia[ citation must be given to the present Lxecutive 

Vice Chairman Or. Kazi Badruddoza who diring two critical periods 

in the life of IAIC has provided outstanding leadership. lie has 

exercised patience, persistence, perseverence and prudence in 

guiding the evolution of 13ARC into a respected orgalhizlion. To 

plan, coordinate , allocate and develtop) resources, nontor and 

evaluate Agricultural Rescarchl in Bangladesh are now establishied 

activities carried out by ItAliC 

Committed Lelership In t.e various technlical fields of 

Agricultural Rcesearch has been provided 1,7 a itqelroup of capable 

member directors. Tact and social wisdom together with t ichnical 

competence have been necessary it accomplishing th. coo idinat~ini 

role of member directors. Long ternt research neds rqtlrdless of 

short term political expdifency havt- been deminded of them. 

That BAC has acquired success in srbLlizin many iroups of 

people to understand the broader concept of an Agricultural Rtesearch 

System, in most credible. Farmers, agricultural support stervices, 

economic incentives, land improvemeit schemes;, have benefited by 

training and other various Council actLvitles. Indted, BAIIC his oil 

occasions been attentive to the research needs, findings and policy 

Issues and articulated them to pol'ticians.
 

Plage--2
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Iligh priority has recently been given by the Council in creating 

awareness among poltticians of the role, importance and pay off 

from Agricultual research. 

The generat ton of improved technol oy, and tailor inI prograMs 
to accelerate agricul totril jrowth anld [itaximize resource use remains 

al importaint mission of IARC. The tn farm test lng ;f eva - able new 
technology has beep a feature of n.isy IAIe supported |;opt:. !nven

tories of National npower and facility re2search resources has been 
undertaken while tiaining at all levels witmin counjtr' aold abroad 

Continues undet BARC support. One of I!' mist 	 lIT 1Ilxtt exerciLses 
conducte| by BARC has been in stretrl(1en ii in:; totte!; within the 
National tet Work, to jldn ind ilnplIneeLt pruioi.- l tt'seirch. Assis
tilnce 	 his often been provided in:t itut,! is1 developjin, their'I ree |,c

five 	Five Year Maste Prog ram Plnis. 

Developin; and coordiniting; te: rill [ I 	 ; with vilrious 

hi Ilteal, jiultilottrLI1 IjioCtI ind fotIl,1atlo. i bee n anotLer 

major 	 role succe!s;full y carr ied out by BARC. 

1-May 	 this !IARC Anhlveraly h hot ,nly a c arTlir,.t ie '-dent 

that 	 recogni ze isltni achiivetlt.r. pros;')f jcnt 	 alo pl'Vidt , occas ion 

to assess where the fu1tkr'e CotncLi thrtl ;t shou lreil, . i i-p s' 

1i tinIy tha. IANiC 	 -t-fin , its own t'Ve Ye'ar Pi'itiIln MInliul 

Of live r! ior Council llmoetulnsl': 

I. 	 Ideltify national , re" lonal int |{I| 'tal rtll::.; 10:l 
ad','a ces in -itjric ItIl pr(,Iuctf ivtty afl rlI t!I I i v tu ttii J 
their |louri. ol usilct aud blaklr,(I l a Itt 1l'eUauU-OW isii to 
rlties in urerstlnlble lai-Liqit. 

11. 	 lelp e!.tablish oatjonal, rtejifr~i uK local pa,1l tqlrtvt wich 
peiiqtess can Y,2nuasurid and ela*.sritiny StldatLJies- ail] tactics for 
reaching those goals quickly at r(.Ia;0nible cost. 

iii. 	 Develop and test crmjxssents for uLipruvl prulctixl practices; 
better systens of harvotinq, storage, transixrt and fiirke:ti-ng, 
of produce and fire effectivre nservation of resoerces. 

iv. 	 tManaqe cuLuXnFnntS Into piofitLbleILigh ,'ieldtng3 ?IarlaIsj systanTzS 
for each locality. 

V. 	 ldenttfy and i-ke knessor irprovuffsjsts in sulhply of services
extension, inpit sull~ly, credit, marketinq, price policy, and 
otlier activile s - tlat will substantially advance igrIculture 
aid tle ll--Leinq of rural xosp1e. 

Vi. 	 TraLn staff for research, extcnsicn or rducational institutiolis. 

M. D. AS 

Dr. Dawson is Advisor to the Pakistan Agricultural Research Council. 
He formerly was Project Supervisor, IADS/BARC. 



256 

APPENDIX I 

Organizing Committee
 
National Symposium on
 

Agricultural Research
 

22--23 I)CCCIhIIt 19,)83 

Kazi M. Badruddoza, Ph.D). (Ihntirmantt 

Executive Vice-Chairman 
Bangladesh Agricultural Research Council 

A. K. M. Aminul I-laque, Ph.). 
Vice Chancellor 
Bangladesh Agricuitural University 

M. Kasem Ali, Ph.D. 
Executive Director 
Bangladesh Jute Research Institutc 

S. M. H1.Zaman, Ph.0). 

Director 
Baneladesh Rice Rcsearch Institute 

M. N%1.Ralman, lPh.l). 

I)ircctor
 
Ian'iiladesh Agricultural Re., carch Institute
 

NI. Omar Aii, Ph.I). 
I)ircctor 
Forest Research Institute 

M. Shahjahan, Ph.I). 
Director 
Sugarcane Research and Training Institute 

A. J. Miah, Ph.i). 
Acting Director 
Institute of Nuclear Agriculture 

Mirza A. jalil, Ph.). 
Director 
Directorate of Livestock Services 
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A. Q. Chowdhury, M.Sc.
 
Director
 
Directorate of Fisherites
 

Ekramil Ahsan, Ph10). 

Mem ber Director (Agricultural Economics and Social Science) 
Bangladesh Agricultural Research Council 

Ni. A. Mannan, Ph.D.
 
Member-1)irccor (Soils and Irrigation)
 
3angladesh Agricultural Research Counci!
 

Kamial Uddin Ahmad, M.S.
 
Member-Director (Crops and Forests)
 
Bangladesh Agricultural Research Council
 

M. S. U. Chowdlury, Ph.i).
 
Secretary
 
Bangladesh Agricultural Research Council
 

Abdur Rahlim, Ph.D.
 
Director (Nutrition)
 
Bangladesh Agricultural Research Council
 

M. Altari Hossain, Mli).
 
Director (Livestock and Fisheries)
 
Bangladesh Agricultural Research Council
 

Ahmed ilussain, M.Sc.
 
Director ('Training)
 
Bangladesh Agricultural Research Council
 

A. Mannan Chov,dhury, M.A.
 
Director (International Project Service Unit)
 
Bangladesh Agricultural Research Council
 

David M. Daugherty, Ph.). 
Project Supervisor/Adviser 
International Agricultural Development Service 

Theodore Flutchcroft, Ph.i). 
Agricultural Communication Specialist 
International Agricultural )evelopment Service 
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APPENDIX IIl 

Participants
 

The list of participants in the National Symposium on Agricultural 
Research was prepared from information given by each individual to the 
Registration Committee, Dr. Ekratnul Ahsan, chairman. Unfortunately, not 
all persons attending the Symposium submitted registration forms, so the list 
is incomplete. The list is presented in alphabetical order by last name, and 
includes position and institution. 

The acronyms of the research' institutions are published in Appendix V. 
Scientific and research positions are indicated by the standard acronyms, PSO 
= Principal Scientific Officer, SSO = Senior Scientific Officer, SO = 
Scientific Officer, SRO = Senior Research Officer, and CRO = Chief 
Research Officer. All persons listed 
otherwise indicated by their address. 

Dr. Md. Zainul Abedin 
Head, E&R Project 
BARI 

Mr. Kamal Uddin Ahrad 
Member-Direclor (Crops and Forestry) 
BARC 

Dr. M. S. Ahnad 
Associate Dircctor 
13RRI 

Dr. A. Ahmed 
Retired Director 

Mr. A. K. Naziruddin Ahmed 
Research Officer 
Livestock Research Institute 

Dr. Hamizuddin Ahmed 
|lead, Plant Pathology Division 
BARI 

Mr. Md. .llal Uddin Ahmed 
SO, Regional Agricultural Research 

Station/Jainalpur 
BARI 

Mr. Minhaj Uddin Ahink.d 
SO 
BARC 


are working in Bangladesh unless 

Mr. M. Mostaque Ahmed 
SO
 
BARI
 

Mr. Moslehuddin Ah.,l
 
Ex-Member-l)irector (.SS)
 
BJAR(
 

Mr. Mostaque Ahmed 
SO
 
BARC
 

Dr. M. U. Ahmed 
Assistant Professor 
BAU
 

Dr. Musletas Ahmed 
PSO
 
BARI/Ministry of Agriculture 

Mrs. Nilufar Ahmed
 
PSO, Plant Pathology l)ivision
 
BJRI
 

Dr. Q. A. Ahmed
 
Ex-Executive Director
 
BJRI
 

Mr.Sofluddin Ahmed
 
SSO
 
BARC
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Dr. Sufi Mohiuddin Ahmed Mr. Md. Liaquat Ali
 
Project Director (Wheat) Senior Accounts Officer
 
BARI 
 BARC 

Dr. Zinuddin Ahmed Mr. Md. Liaquat Ali
 
Professor and Chairman Project Director
 
University of Dhaka Directorate of Fisheries
 

Dr. Ehiraniul Ahsan Mr. Md. Sadeque Ali
 
Member-Director (Agricultural SSO, Potato Research Centre
 

E c nomics and Social Science) BARI
 
PARC
 

Mr. Mir Mozhar Ali
 
Director. Project Development Unit


Mr. Md. Nurul Alait Akhand Bangladesh Tea Board 
PSO 
BARC Dr. M. Ka.em ili 

Executive DirectorMr. Md. Alam B.IRI 
Manager (Seeds) 
BADC Dr. M. Myscr Ali 

Director, Jute Seed Division
Mr. Md. Khurshed Alam BJRI 
Budget Officer 
BARC Dr. Mohsin Al: 

Project Director 
Dr. Mld. Nurul Alam Marine Fisheries Research,
PSO (Entomology) Management and Development Project 
BARC 

Dr. M. Omar Ali 
Mr. Nurul Alam Director 
Chief Information Officer Forest Research Institute 
Agricultural Information Service 

Dr. 1A. Youssouf All 
Dr. Shamsul Alain Secretary 
Head, Division of Entomology Fisheries and Livestock Division 
BRRI 

Dr. S. M. Ali 
Mr. Md. AI-Amin Retired Animal Husbandry Commissioner 
SO, Fruit Sub-station/Rajshahi 
BARI Dr. S. M. Arshad All 

Head, Irrigation and 
Dr. Erfan All Water Management Department 
Member BAU 
BCSIR 

Dr. Md. Monsurul Amin 
Associate Professor 

Dr. Md. Ashraf Ali BAU 
Professor and Dean 
Faculty of Agricultural Dr. S. M. R. Amin 

Economics and Rural Sociology PSO 
BAU BARC 

Dr. Md. ldris All Mr. A. M. Anisuzzaman 
PSO Secretary 
INA Agriculture and Forests Division 
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CO!. (Rt.) Syed Ai Ansar 
Clulirrnan 
BADC 

Mrs. Sadeka Ar.angzeb 
PSO 
..JRI 

Mr. S. N. If. Arnngaeb 
Executive Director 
Cotton Development Board 

Mr. A. A, Aszdvah 
Chief Exten;ion Officer 
BWDB and Directorate of Land 

Mr. Atiqdlah oe. 
Chif ons. rvatr 
FRI 

SO 

1BJRI 

Dr. Idri- lbn-AI Azim 
PSO 
B NRI 

Dr. KAzi M. Badruddoza 
Executive Vice-Chairman 

BARC 

Mr. Md. Wahed Baksha 
Senior Research Officer (Entomology) 
FRI 

Mr. S. Deedar Baktu 
ENA 

Mr. B. C. Basak 
So 
INA 

Mr. Md. Abul Bashar 
SSO, CVSRC 
BARI 

Mr. M. K. Bashar 
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APPENDIX IV 

Recommendations 

A proposed set of recommendations based on the papers and discussions of 
the participants was introduced at the concluding session. The Chairman, Dr. 
Kazi M. Badruddoza, directed that the document be presented to the 
Member-Directors and Directors of BARC for their review. The recom
mendations were drafted by Mr. Kamal Uddin Ahmad, Member-Director of 
BARC. 

Recognizing the facts that Bangladesh: 
o Is the most densely populated country in the world; 
* Has a very high rate of population growth; 
o Has the highest ratio of people to land in the world;
* Is a country in which the size of land holdings is small;
* Has the top-most rice-eating population in the world;
 
* 
 Ilas a water Supply in which too m1ch is available during the rainy season 

and then there is too little for nearly five months of the year;
& Has many crops, and that almost every farmer is involved in the 

production of cereal food, roots and tubers, vegetables, fruits, livestock, 
poultry, and sometimes fish; and 

a Has research and development activities which have to take into account 
all of these matters in their entirety. 

Therefore, the following recommendations are made in the concluding
session of the National Symposium on Agricultural Research: 

1. Research has contributed considerably to the general production of 
rice, particularly through evolving of many high yielding varieties and of 
cultivation technologies. Recently the trends have been (a) to a stabilized 
yield/acre of HYV and (b) to boro rice taking lion's share of the watera 
during times of scarcity. Therefore, we should plant more wheat and other 
rabi season crops thus multiplying the coverage of land by using the same 
amount of available water. 

2. However, efforts should continue to develop varieties and methods to 
attain higher production of rice through vertical expansion. The reasons for 
the recent stagnation of wheat in terms of its total and per acre production
should be investigated and then the hurdles should be removed as 
expeditiously and effectively as possible. 

3. The efficacy ot other cereals- particularly maize, in the context of our 
cropping systems, and the nutritional needs of both people and 
animals-should be examined very carefully. Research and development 
activities should be initiated as appropriate. 

4. It is well recognized that both wheat and Irish potatoes have attained 
considerable advancement because of recent special thrusts. This tempo
should be continued through appropriate promotional activities for attaining 
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higher consumption and utilization, and better storage .mnd marketing of these 
food crops. 

5. The sweet potato is a low input, low cost ;taple food crop which 
should receive more attention in order to supplo ment other staple foods 
through nutritionally richer, high yielding varieties, and better production 
techniques. 

6. As 	Bangladesh at one time was one of the biggest pulse-consuming 
,poptulation, iI lhe '. ild mid \%.c ,till depend oi l lsc Irl c( lsidlcrallc 

amounts of our protein supply, these should receive emphasis at the 
policy making level. Both research and extension organizations should try to 
fit pulses as muIch ;IS possible into the cropping systems. 

7. While major dependence on imustard will continue, other oilseeds, 
particuhlrly groundnut, should find a good place in outr research development 
efforts. 

8. lhc COCollut, i t iSo\, ned h\ lrotI ots,.eud researcIrIS and tihe 
horticullurist, e cin though miiro-eeoloeieaf conditions are falvourbleour fir 
its prOdUCtict . \V iniport i lot ol OfCO tllit oil '. hich is costl' in termILs of 
foreign exchange. The ('oconut Rccarch Station should he strer hened and 
the production Of an adlquatC Miniiitilt oftf(uility sCd should he assured. 

t. We should 	evolve high yieldi n. loch suar., discasC resist;rit Varieties 
of 	sugaralCn, and also increase the cruu.,hiiig Capacities of the miills. 

the of ocIf. For 	 surviv:l lte-our n omr foregi exchano-e 
carnier--there has to be intensificd research fIr re..Cduced cost Of p+roductoiit. 
increased per acre VicL. and to find various additional uses fol the crop. This 
should not 0nV be at thec hir\terv Stag but also at the industrial level hoth 
for internl] LsC aLd exp)rt uses. 

II. The good work should continUc tha;t has made it possihle to prOLLcc 
a sizeallc p rtitli of the Cotlton required to operate our mills. At the same 
time, research should be strcnetheIed l'ir dcveloping a miniatlurU sie/ :and 
capailiitv. and ilfso to arrnlgC for the Cxploitation of indlustrial bv-pr(ocucts 
suIchI as oil cake. 

12. Researchers oin tobacco should seek to attaiin (tality, )rOdUCtItiil 
leading to high grade cigarettes that can capture intcriatiiai markct,. 

13. RCsCarchCrs should coutinue to backstop the tea industry. h'lehre 
should 	bc a thmough replacement of the low yieding clones and sccdstocks 

w.ewer, .% tIleby n high ieldiri clones, and hreafiiliatiot of the ()ld soil,, 
14. There i, a consensus tlhat production and CoiistIniiitil of ru'itS and 

vegetablesh n HannIfadeli is nlong the lowCt levels ini the world: Ilost 
everv oither coiiitr\' has madC advalCCment in these crops in recCnt timett+s. 
Appropriale nicasures sfhould be taken in this coumitrv to break this stalematte 
and to geii up JictiitIcs for fruiit and Vcetablc rec,;irh and dCvClolinmeIlt. 

15. Speci:d thrusts are necessary for crops such as bananas, mlangt., 
pineapple, patpaIa andI citrus fruits. Different research and development 
teams should he entrusted with tile tasks of their development. 

16. Country vegetables in general and leafy vegetables in particular 
should receive priority, leaving most other vegetables to be taken care of later 
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on. We can only depend on the outside world for seed supply of a few of these 
country vegetables. 

17. The results of the tests by various organizations of farming/cropping
systems should be put together to determine their pragmatic application; we
also need to see how much more must be done experimentally and how much 
can now be extended to the end-users. 

18. Post-harvest matters--such as storage, processing, marketing, food
habit changes and other allied areas--must receive higher priority as they are 
so closely related to pre-harvest activities. 

19. An integrated plc,;t manaeeucnt s\steln, properwith pestsurvcillance and fWrecastiui, 1;a'v be initiated to reduce or at least a
hrake on the increases (if peticide applications. Adequate 

put 
facilities and

IManpowcr should hc dceCh0pcd !o take care of the rescarch and dcvelopment 
nieeds of crop pr tcction 

20. While fertilizer use efficiency should be improved, (a) biological
nitrogen fixation should be exploited, (b) compost-making should be revived
and intensified, and (c) the use of micronutrients should be thoroghlv
studied. Soil constraints for effective fertilizer use and integrated plant
nutrition systems should workedbe out. 

21. There should be effective use made of the irrigation pumps that have
been installed and those that will be install d in the future. The additional
number of pumps should be decided judiciously with the use of mathematical 
models relating to extraction rates, river levels, and rainfall and aquifer
characteristics. On-farm water distribution systems should be tested under
farmers' field conditions determineto their acceptability. 

22. To improve livestock production, the research infrastructure should
be strengthened through the establishament of a national livestock research 
institute and by a manpower development programme.

23. It is essential there be an evaluation of the fisheries resources, theirjurisdiction, and the proportion and potential yield of fish and shellfish

currently being exploited. The areas suitable for 
 aquaculture should be
determined as should the culture systems that have the best chances to be
 
successful.
 

24. Studics should be (lone the bearing of the young fish, and on theon 
food and environmentvl conditions throughout their life cycles. The proven
methods of fish culture should be brought to the doors of fish culturists. 

25. High yielding, quality tree species with short rotation lengths should
be found. Fast-growing coppicing tree species should he established in
plantations and the local development programmes, especially in homestead 
areas, to provide fuel wood and feed for animals. 

26. Farm forestry technologies should be developed to contribute to thenational food production goal. Studies should be undertaken to develop
multiple-use tree species in rural homesteads. The productivity of the tidalforests should be augmented. New products and processes should be
developed for better utilization of forest products.

27. Appropriat,_ programmes of applied nutrition should be im
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plemented that are suitable for being utilized by farmers themselves. 
28. For the effective communication of research, an agricultural 

extension division should be opened at BARI, an extension research cell at 
BAU, and an extension section at BARC 

29. Research studies need to be conducted on biomass utilization so that 
Bangladesh farmers can make effective use of the plentiful supplies of 
agricultural by-products available to them. 

30. Agricultural economists should develop research studies on market
ing and price policies, for these often serve as incentives or disincentives when 
farmers are making decisions on the adoption of new technology. 

31. Bar69adesh farmers annually are confronted with floods, droughts 
and other extremes of nature. There needs to be attention given to disaster 
research, seeking to develop explanations of these happenings, and plans for 
preparedness to reduce disaster proneness. 
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APPENDIX V 

AVRDC 

BADC 
BARC 
BARD 
BARI 
BAL 
BBS 

BCSIR 
BGA 

BHDB 
bhp 

BIDS 
BIRTAN 

BJRI 

BLRI 

BNF 


BOAA 

BRDB 
BRRI 
B.Sc. 
BTR! 

BUET 
BV 

BVRDC 

BWDB 

cfs 
CIDA 

CIMMYT 
CIP 

CRWRC 
cusec 

CVSRC 

DAE 
DANIDA 

DLS 
DTW 

Acronyms 

Asian Vegetable Research and Development Center 

Bangladesh Agricuiural t)evelopinent Corporation 
Bangladesh Agricultural Research Council 
Bangladesh Academy for Rural Development 
Bangladesh Agricultural Research Institute 
Bangladesh Agricultural University 
Bangladesh Bureau of Statistics 
Bangladesh Council of Scientific and Industrial Research 
Blue green algae 
Bangladesh Horticultural Development Board 
Brake horsepower 
Bangladesh Institute of Development Studies 
Bangladesh Institute of Research and Training on 

Applied Nutrition 
Bangladesh Jute Research Institute 
Bangladesh Livestock Research Institute 
Biological nitrogen fixation 
A neurotoxin produced in khesari which causes paralysis 

of the lower limbs in humLan males. 
Bangladesh Rural Development Board 
Bangladesh Rice Research Institute 
Bachelor of Science 
Bangladesh Tea Research Institute 
Bangladesh University of Engineering and Technology 
Biological value 
Bangladesh Vegetable Research and Development 

Centre 
Bangladesh Water Development Board 

Cubic feet per second 
Canadian International Development Agency 
International Maize and Wheat Improvement Center 
International Potato Center 
Christian Reformed World Relief Committee 
One cubic foot per second 
Citrus and Vegetable Seed Research Centre 

Directorate of Agricultural Extension 
Danisi International Development Agency 
Directorate of Livestock Services 
Deep tubewell 



276 

E&RP 
ELISA 

FAO 

FFYP 

GDP 
GTZ 

HYV 

IADS 
IARI 


ICAR 

IDA 

IMP 

INA 


INFS 
INSFFER 

IPM 
IPN 

IRRI 

LDC 

LEM 

LLP 

LR 


MCC 
M.Sc. 

MYMV 

NALDOC 

NARP 
NDV 

NPKS 
NPU 

PER 
Ph.D. 

ppm 
ppt 

?RC 
PU 

RBC 

Extension and Research Project
 
Enzyme-linked immunosorbent assay
 

Food and Agriculture Organization of the United 
Nalions 

First Five Year Plan 

Gross domestic product
 
German Agency for Technical Cooperation
 

High yielding variety
 

International Agricultural Development Servite
 
Indian Agricultural Research Institute
 
Indian Council of Agricultural Research
 
international Development Association
 
Irrigation Management Programme

Institute of Nuclear Agriculture (now Bangladesh
 

Institute of Nuclear Agriculture)
 
Institute of Nutrition and Food Science
 
International 
 Network on Soil Fertility and Fertilizer 

[{v'aualion
 
Integrated pest management
 
Integrated plant nutrition
 
International Rice Research Institute
 
Less developed countries
 
Leukocytic endogenous mediator
 
Lowlift pump
 
Livestock Research Institute
 

Mennonite Central Committee
 
Master of Science
 
Munghean Yellow Mosaic Virus
 

National Agricultural Library and Documentation 
('entre
 

National Agricultural Research Plan
 
Newcastle Disease Virus
 
Nitrogen-phosphorus-potassium-sulphur
 
Net protein utilization 

Protein efficiency ratio 
Doctor of Philosophy 
Parts per million 
Parts per thousand 
Potato Research Centre 
Prilled urea 

Red blood corpuscle 
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RD 

S 
SCU 

SFYP 
SRTI 
STW 

T&V 
TPS 

TYP 

UDS 
UNDP 

UNICEF 
UP 

USA 
USAID 
USDA 

USG 

V-AID 
VPS 

W1HO 

Ranikhet (Newcastle) disease 

Salinity
 
Sulphur coated urea
 
Second Five Year Plan
 
Sugarcane Research and Training Institute
 
Shallow tubewell
 

Training & Visit System
 
True potato seed
 
Two Year Plan
 

Underground distribution system
United Nations Development Programme 
United Nations Children's Fund 
Utilizable protein 
United States of America 
United States Agency for International Development
United St;tcs Department of Agriculture 
Urea supergranule 

Village-Agricultural and Industrial Programme 
Vertebrate Pest Section 

World Health Organization 


