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Foreword

As the world's population continues to grow—the current 5.13 billion will
double in about 40 years—we must grow more food. Feeding the human
family may become the most important task in this and future generations,

For those involved in American agriculture, the task docs not seem very
difficult. We have always managed to produce enough food for our own
people and have at times grown huge surpluses of agricultural commodi-
ties. Our assumption is that better farm machinery, crop varieties and
management practices ensure intensive production and cver-bigger crops.
To prove our point, we pay farmers notto grow food on much of their land.

In most Third World countries, the story is quite different. They have
less fertile and more fragile soil. They may have torrential downpours
rather than the nuturing, gentle rains often prevalent in the temperate
zones. And the tropical countries have constant heat that keeps alive insect
pests and diseases that do not thrive in milder environments. They rarely
grow too much food; they often grow too little. Many of these countries—
and Bangladesh is a prime example—have exhausted much of their most
fertile lands and farmers now cultivate marginal and sloping arcas, which
produce low yields for the cver-increasing numbers of mouths that must
be fed.

How can these countries increase yields on lands already under cultiva-
tion? How can they grow economically through more productive agricul-
ture?

One answer is research. Research on soil—how to hushband and replen-
silh valuable soil nutrients while overcoming acidity, salinity, and other soil
characteristics that reduce or prohibit production. Research on farming
systems that conserve scarce water resources. Research to develop hardicr
crop varieties that will produce well in harsher environments. Research on
the sociological aspects of rural agriculture to ensure that the methods we
deem appropriate also fita country’s culture and social structure.



Successful agriculture is a key component of economic development.
Recognizing this, the United States Agency for International Develop-
ment (A.LD.) has supported agricultural research for decades. A.LD. has
been in the forefront of agricultural progress in dcvcloping countrics,
supporting national and regional rescarch institutions as well as the inter-
national agricultural research centers, both inside and outside the Consul-
tative Group on International Agricultural Rescarch.

The reasons for turning to agricultural rescarch in Bangladesh were
perhaps more acute than anywhere clse in the world. Faced with a bur-
geoning population living off a fixed amount of land, much of it unsuited
for agriculture, this country has made great strides in growing enough
food, particularly grain, to feed itself. A.LD. is happy to share with the
readers of its Science and Technology in Development series the insights,
concepts, and sheer persistence that have paid off so well for Bangladesh.

Nyle C. Brady
Senior Assistant Administrator {or Science and Technology

United States Agency for International Development
September 1988



Preface

Field research in a Third World nation cannot be done adequately without
dedicated local support. I this connection, 1 would like to particularly
express my appreciation for the help 1 received from Kevin Rushing,
agricultural project officer, and Habibur Rahman, a Bangladeshi national,
of the A.1.D. mission in Dhaka.

I would also like to thank the hundreds of scientists and other profes-
sionals in rescarch institutes and stations throughout Bangladesh who
were willing to take time away from their offices and laboratories to show
me their testing fields.

The manuscript for this book was developed for publication by Metrotec,
Inc., Washington, D.C., under contract number DAN-1406-1-00-56096-00
with the Agency for International Development.

Edwin L. Cobb
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Beyond the Basket: Bangladesh
Struggles for Development

A scant 15 years ago, Bangladesh was the “basket case™ of the developing
world. With a war behind itand famine ahead, itappeared that no amount
of foreign aid or local effort could prevent this luckless nation from
drowning in its own poverty and population growth. But while Bangladesh
has not yet prospered—it is still the world’s second poorest country—the
struggle for development is going on, and its multitudes at least have a
future.

Prominentamongitstrinumphsare achievementsinagricultural rescarch.

With a little help from its friends, the U.S. Agency for International
Development (A.LD.) prominent among them, the basket case may yet
become a food basket. To understand the significance of these achicve-
ments, however, itis necessary to understand the land, the people, and their
agricultural heritage.

Land of Rivers

‘Two of the world's mightiest rivers, the Ganges and the Brahmaputra,
definc the character of the land. Flowing from India into Bangladesh, they
change their names to the Padma and the Jamuna before colliding in the
center of the country near Dhaka, the capi(al.joincd by two other rivers, the
Meghna and the Teesta, and fed by countless tributarics, the fragmented
rivers reach like fingers toward the Bay of Bengal to the south. They carry
millions of tons of silt each year and flood large arcas during the rainy
scason, spreading the rich silt over the land. The constant flooding and
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M.A Mannan, director of BRRI, and l"r;mkSlwpp;u'(lul‘lRRl.'l'hc(Z('.l/\Rc('nl('rh:ls
participated actively in Bangladesh research.

modern varicties continue to demonstrate their effectiveness. 1R8 started
the ball volling, BR3 gave it a big push, and BRRI has numerous projects
underway in all arcas of rice production to keep it going.

Diversifying the Diet

M.MA. Jalil and ALELM. Naruzzaman are BARC member<lirectors and
agree passionately on one thing: the Bangladesh diet should have more
protein. Both men speak eloquently on the subject of nutrition. Rice is a
good basic food providing plenty of bulk; ve getables are great for vitamins;
but the diet needs to be supplemented by more meat and fish. It is no
surprise that Jalil is the member<director for livestock, Naruzzaman the
member<director for fisherics. The research they promote may make
diversification a reality.

Of course, many scientists clsewherc in the research network also have a
great deal to say on the subject of diversification, They work every day with
fruits, vegetables, root crops, spices, oilseeds, pulses, and foodgrains other
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Fishing for Complements

The cffort to develop other food sourcesto complement the basic rice diet of
Bangladesh hasled toimprovementsin the organization offisheriesresearch.

Before 1984, research into fish culture and capture was carried out in an
uncoordinated way under a Directorate of Fisheries, mostyvin the context of
regional development projects. In that year, the Fisheries Research Institute
was cstablished as an autonomous body under the Ministry of Fisheries and
Livestock.

The headquarters of the new institute is in Mymnesingh near BAU. Five
rescarch stations are planned, and two are now in operation—{freshwater aq-
uaculture at Mymensingh and riverine research at Chandpur.

thanrice. Each of thesc items is attempting to make a place for itsclf on the
Bangladesh table through research.

With both an extensive coastine and a vast amount of inland water,
Bangladesh is a natural habitat for fish culture and capture, and there is
indeed a traditional fishing industry of long standing. As litle as 10 years
ago, fishing depended mosty on capture; it was rural-based, unmech-
anized, and labor-intensive, employing several million people.

In the past decade, an urban-based commercial fishing industry, com-
pletewith middlemen, has emerged. Thercis more emphasis on large-scale
capture and fish culture. This development has brought a host of social
problems—labor displacement, alternative land use, and pricing policics—
that are yet to be worked out. But it has also brought fish production into
the national consciousnessandinto the proformaof agricultural research for
the first ime.

The new Fisheries Research Institute (1984) is mandated to co-ordinate
all fisheries research in Bangladesh towaid “optimum utilization” of the
country’s fish resources. The institute itself is being put in place in stages.
When it is complete, it will have five research stations: Mymensingl,
Chandpur, Khulna, Cox’s Bazar, and Chittigong. Each will concentrate on
different arcas: freshwater aquaculture, riverine fisheries, brackish water
aquaculture, mariculture, and marinc fisheries, respectively.

Much of the rescarch so far has been taxonomic: an assessment of the
fisheriesresources of the counuy; a survey and list of freshwater bony fishes
and prawns; an update on hilsa (the most important inland capturc fish);
asurvey of the number of ponds and tanks; and an assessment of the Kaptai
Lake fishery. Some work has been done on weed control, fish diseases, and
water pollution. There have also been investigations in fish technology: fish
feed, use of fish manure, preservation techniques, and use of fish oil.

About80 percentofthe protein nowinthe Bangladeshdictis contributed
by fish, but the present output of the fishery sector does not come close to
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Both Safe and Khesari

Many pulses contain toxic substances. The toxicity of some of them is
destroyed during cooking and thusisnota problem for numan consumption,
However, a neurotoxin known as BOAA, found in khesan, has caused consid-
erable concern. It has, in fact, caused paralysis in the lower limbs of somne
Bangladeshimales.

Researchers who work closely with pulses, such as Matiur Rahman at the
BARI regional station in Ishurdi, are adamant on the point that the paralysis
casesreportedare special cases, and that it is pcrfcctjy safe te Lcatkhesanunder
normal circumstances. The BOAA neurotoxin is a problem only when
unboiled khesaniseaten overa long periodof time. The incidence ol paralysis
is also linked to vitamin C deficiency.

All reported cases of kkesarivelated paralysis occurred among very poor
people who found themselves in famine conditions and ate virtually nothing
clse for several months. Even so, BARI is conducting research on low-toxin or
toxin-free khesan varieties.

mecting national needs. Per capita fish consumpticn 20 years ago was less
than half the estimated minimum requircment. Due to the rise in popula-
tion, it has now fallen to one-third! The demand for fish is probably five
times greater than the amount being produced.

lfr:omumptjon of fish is (o increase, it is clear that production will have
to rise significantly. This is more than a research question, of course, but
rescarch will have to do its share. So far, it has been a neglected area of
agricultural rescarch.

As foud saurces, livestock and poultry are not imporlanl items in Bang-
ladesh. Mem ber-director Jalil'sadmonition that there should be more meat
on the table may some day be followed, but this will be a long time in the
future. For now, animals are used primarily as beasts 0. burden (and,
accerdingly, are discussed in a later chapter on animal power).

indigenous breeds of chickens and ducks tend to be small and stringy.
Their siily food consists of houschold wastes and scavenging. Accordingly,
they are pocr layers, and their cggs are small. At least 25 percent of the
poultry dies each year due to pests and diseases. Some research has been
done on pouliry diseases such as salmonellosis and coccidiosis, and further
rescarch is amang the priorities in the national agricultural plan.

With the chances of diversifying the dict through fish and livestock or
poultry very slim, the best option .or increasing the protein supply is
through an increase in the production of pulses.

The pulses of Bangladesh comprise six major crops: khesari, lentil,
blackgram, mungbean, chickpea, and pigeonpea. All have been studied in
terms of varietal developine:it, agronomy, nutrition, quality, and discases.
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BARI, BAU, and the Bangladesh Institute for Nuclear Agriculture have all
been involved in pulse research.

Only about 8 grams of pulses per person per day were available in 1980;
65 grams arc reccommended. The second 5-year plan addressed doubling
this supply, but unless the pulse equivalent of “miracle rice” is discovered,
this goal seems impossible to achieve. Indeed, the success of the high-
yiclding varictics of rice (and wheat) has actually worked against pulscs,
reducing the acreage devoted to their cultivation.

Some important new varictics have been released. One very significant
contributionis Mubarik,a summer mungbean varictyreleased by BARI that
matures in about 60 days. Since all of the pods mature at about the same
time, the labor input of repeated harvests, common to pulses, is reduced.
Also, since it matures quickly and is insensitive to day length, it can fitinto
any crop pattern.

In chickpeas, BINA has released a high-protein mutant from the local
variety Faridpur 1, whichis 25 percenthigherinyicld than the parengitalso
yiclds 45 percent more protein. In blackgram, significantly higher yields
were obtained ata population density of 600,000 plants per hectare with the
varicty T-9 when no inputs were provided.

Although maize, oilseeds, fruits, and vegetables may not add much
protein, they are important to the dict and have been the subject of fairly
intensive research in recent years. Increased production of all these crops
has been hampered by the familiar tendency of the farmers to grow what
they know best, which is usually rice.

Maize production has increased in some parts of the country, and the
number of maize farmers went up from about 25 in the carly 1970s to some
700 at the end of the decade. BARI has developed five high-yicld, medium-
duration varicties that can be recommended for expanded maize produc-
tion in flood-prone areas. If these arcas were brought under maize cultiva-
tion, 6-10 million tons of grain could be produced, about two to three times
as much as the yield to be expected from late transplanted aman rice. Also,
if the new Quality Protein Maize (QPM) developed at CIMMYT provesout,
maize could help increase the protein content of Bangla(luhi diets.

Rape and mustard, groundnuts, and sesame are the major oilcrops in
Bangladesh. These crops have a bright production potential, and domestic
productior could probably be doubled in ashort time with the technology
currenty available. This would require the planting of high-yicld varieties
that have been developed, as well as better management practices.

Research has already made important contributions to fruit and vege-
table production in Bangladesh. For example, a recommendation for a
change in the spacing of bananas has increased output many times over. A
selection of a mutant lemon, later multiplied as a “scedless lemon,” is now
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aleading commercial cultivar, Cashew nuats, an introduced crop, are now
common both on homesteads and on commercial plantations in the
Chittigong Hill Tracts,

Pears and mangoes, kabmi sak and ghur sak (leafy vegetables), radishes
and carrots, black pepperand bottle gourd, tomatocesand cabbage—allare
being tested, all have shown some promise and some l)l’()l)l(‘llIS. all may
someday be important food items.

The mostimpor tang gains in the frait and vegetable area, however, have
beenmade with potatoes. Sinceits growing season s relativelv lree of flood
and drought, and since it can be grown casily on fallow land withowt
competing with other crops, the potito has considerable potential in
Bangladesh. Potstoes are high in caloric content and provide an ample
supply ol carhohvdrates, as well as various minerals and vitamins, Theyalso
contain protem and vitamin C, not found in rice or wheat.

Since 1977, BARI has had a strong rescarch program in its Potato
Rescarch Center. The countiv’s production has increased more than 60
percentsinee the l||i(|-|‘)7()s.;m(||)ut;|lu<'szu('nuwfh(‘(‘mlnlj y'slhil(lslnpl(‘,

lood crop.
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Critical to the resurgence have been the selection of improved exotic
varieties, to replace virusridden indigenousvarieties, and the improvement
in the quality and quantity of locally-produced seeds. Varieties selected and
recommended from the many screened in trials include Multa, Patrones,
Ukama, Diamant, Cardinal, K. Sindhuri, and Elvira. These varieties have a
yield potential ranging from 19 to 25 tons per hectare.

There have also been improvements in disease and pest control, water
and fertilizer management, and post-harvest technology. The Bangladeshi
achievements in potato production have attracted international attention,
and courses in potato seed production are now conducted by the Potato
Research Center for other countries throughout Asia. In fact, in the
international literature of success stories, potatoes are usually mentioned
Jjust after rice. The crop that outshines both of them, however, is wheat.

Revolution in Wheat

Typical mealtime fare in Bangladesh, whether prepared at home, in a
restaurant, or in a research station guesthouse, consists of a plate of rice,
perhapsa piece of chicken orfish with curry,and abowl of vegetables (gourd,
dal). Butthere isanincreasing tendencyfor chapatisto be offered. Thisis flat
bread, hand-made from wheat flour. Bangladeshis have acquired a taste for
wheat, and there has been a revolution in wheat production.

With the introduction of high-yiclding varicties, wheat production rose
from 100,000 tons in 1975 to a million tons in 1982—an astounding
agricultural development possibly unique in the world. The wheat revolu-
tion was an outstanding example of cooperation between international
donors, international rescarch centers (CIMMYT), the Bangladeshi agri-
cultural rescarch system, and, of course, Bangladeshi farmers.

There was interest in wheat prod}lcu'on as carly as the 1960s when high-
yielding semi-dwarf varietics were brougat into India and Pakistan. The
strains being cultivated in East Pakistan at the time, mostly in the arca
adjacent to West Bengal in India, were tall, late-maturing, and susceptible
to disease. However, consultants hired by CIMMYT"s predecessor organiza-
tion and the Ford Foundation argued that wheat could be an important
winter crop if high-yielding varicties were introduced.

Some Bangladeshi scientists agreed, and CIMMYT provided them with
financial support for an “accelerated wheat research program” in the early
1970s. A joint survey by Bangladesh and the U.N. Food and Agriculture
Organizationindicated that 2,300,000 ha of tand were physically suitable for
wheat production under rainfed conditions. Irrigation would open up an
additional 800,000 ha. Assuming that some of this land would be used for
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Collaboration with CGIAR

The collaboration between the international agricultural research centers
(whichwork togetherina consultative group called CGIAR) and Bangladesh
hasbeenveryimportantto the growth of agricultiral research in the counuy.

The work of IRRI in rice, CIMMYT in wheat, and CIP in potatoes are
probably the most notable and best-known contributions, but other centers
have been involved. The International Food Policy Research Institute (IFPRI)
hascamried out several studies on agricultural price policyand one studyofthe
foodaid progrun in Bangladesh. The International Crop Rescarch Institute
for the Semi-Arid Tropics (ICRISAT), the International Institute for'Tropical
Agriculture (II'TA), and the International Center for Agricultural Researchin
the Dry Areas (ICARDA) have provided germplasm for their mandate crops
and waining for Bangladeshi scientists. In turn, Bangladesh has received
scientsts from the West African Rice Development Association (WARDA) for
training.

CGIAR contacts are coordinated through BARC and are often financially
supported by international donors.

other winter crops, the potential wheat area (rainfed and with irrigation)
was thought to be 1,500,000 ha.

By the mid-1970s, local rescarch had confirmed the potential for wheat
production, and interestin wheat increased in the Ministry of Agriculture.
The “expanded wheat research program”and BARI itself were launched at
about the same tme in 1975. Armed with soil survey information, proven
wheat varicties, and top political backing, BARI scicntists threw themselves
into a wheat improvement and production rescarch program.

Most of the development research involved making dircct selections of
suitable cultivars from international yicld trials, such as those from CIM-
MYV These culuvars were evaluated for discase resistance, environmental
adaptation, and agronomic characteristics. Some of the high-yiclding
commercial varicties supplied from India and Mexico were suitable for
Bangladeshi production without further improvement

When BARI had fully assembled its research team, it began to make
“resclections.” From the best advanced lines of the international nurseries,
BARI rescarc hers selected individual plants better suited than their paren-
al populations for Bang: desh’s production environment. They also drew
on various germplasm collections and crossing blocks for materials that
could be used in the national crossing program. Several carly-maturing,
high-yiclding varictics have now been developed locally and released. Of
the BARI varietics, the cultivar Balaka shows considerable promisc.



38 o The Testing Fields
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Of the 600,000 ha of wheat planted in 1980-81, about 96 percent was
secded to high-yielding varicties. Sonalika, from India, covered about 68
percent of the HYV area, followed by the Mexican variety, Inia 66, with 10
percent. Other varicties in use were Pavon 76, Jupateco 73, and Tanori 71,

OnHarm rescarch trials have been conducted throughout the wheat-
growing areas by BARI scienusts to work out sceding practices, tillage
mecthods, fertilizeruse, and irrigation applications. Socio-economic studies
have been carricd out to evaluate the profitability of different sets of
recommendationsin the context of farmers’ resources and alternative uses
of thoseresources. The studies show that properly cultivated wheat with one
or two supplemental irrigations and adequate fertilizer can produce yields
up to and excceding 3 tons per hectare.

Areas with irrigation show the highest net returns to farmers, but there
are incentives for wheat production even in marginal arcas. In arcas
formerly left fallow in the winter, wheat provides an opportunity to usc
uncmployed family labor during the slack months from November to
March. Thus, even in rainfed arcas where wheat yiclds with high-yielding
varicties are not very high, expansion of arcas planted to wheat has
continued, often at dramatic rates of growth.

The rapid increase in wheat area and production during 1975-1980 led
some to believe that the area planted with wheat would continue to expand
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Wheat researchin the oftscason. The revolution in wheat production was a major

suceess for agricultural research.

preatly. When this did not prove to be the ease—production dropped 15
pereentinthe J98 182 season—the government of Bangladesh appointed
atask torce to look into the matter. They found that short-term factors
explained the TORT-H2 downturn, Due to the poor 1981 aman rice harvest,
many fatmers prelerred to grow foro paddy rice in the winter instead ol
wheat. Also, these was competition from other divland crops (such as
pulses). Shortages of wheatseedand testilizen and ditficulties in harvesting
and threshing added 1o production problems and about two-thirds of the
TORT-82 area was sown late, due to droughtin late T981 and a Late harvest
ot the aman vice crop.

Long-term lactors, however, explain why production has remained refa-
tively stable attes the phenomenal carly rise. Wheat is part of a complex
cropping system thatis highly dependent on the events inrice producton
as well as on changing market opportunities for other winter crops that
compete divecdy with wheat. A potentially Jarge wheat-producing area
contunues to be planted in boro rice, despite the fact that rice consumes
several times more water than wheat,

Further rescarchis needed. Fo attain v sietal diversification and discase
resistance, scientsts have released Balakaand Ananda, which resistleaf rust,
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and Kanchan, which isadapted to late planting and produces higher yields
than Sonalika. Two other semi-dwarf varictics, Akbar and Barkat, also out-
produce the Indian variety. Since wheat needs to be planted late to follow
aman rice, and since much of the production will be on land without
irrigation, the main neced is for varieties that can withstand drouglt
conditions.

Rescarch on post-harvest technology is needed, too. Threshing equip-
ment is in short supply, as are milling, procurement, and storage facilitics.
At present, wheat is generally threshed with sticks or trampled by bullocks,
but more mechanization may be necessary to complete threshing of in-
creased harvests before the monsoons.

‘The wheat revolution is unquestionably a success story in applying
science and technology to agriculture. New high-yielding varicties and
improvedagricuhural pracuces came from the laboratoriesand test plotsto
the farmers’ fields. The result was a short-run production miracle.

But the success of wheat production has created new pressures and
challenges for the organizations concerned to equal or top their own
records. If the 1.5 million ha potential for wheat production is still seen as
a recalistic goal, greater efforts will be required in both rescarch and
extension.
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The Donor Organ: Context of a
Research Program

The mostubiquitous motor vehicleson the back roads of Bangladeshwould
be described by most Americans as “jeeps,” although they may actually be
manufactured in Japan or Great Britain rather than the United States.
These are blocky, compact conveyances with sturdy tires, four-wheel drive,
and overworked shock absorbers. Most are occupied by either Westerners
or Bangladeshi nationals associated in some capacity with donor agencies.
The jeeps have become a symbol of not only transportation conditions in
the country but an extensive international aid presence as well.

Donors of Dhaka

The universality is apparent at the American Club, the facility operated by
the American Recreation Association for the U.S. State Department. Lo-
cated in the diplomatic enclave of Gulshan, just north of Dhaka, the club's
membership list reveals American passport-holders from many agencies—
from the World Bank to the World Health Organization. According to
director Jeri Glass, the club was one of the few places for aid officials to stay
after the great cyclone of 1970, and the tradition of a broad membership
continucd. Other Western nations operatessimilar clubs today. Most of their
members are involved in one way or another with dispensing aid to
Bangladesh.

Since 1971, atleast 35 nations have provided grantor loan assistance to the
country; more than half the assistance has been in the form of commodity
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American Abroad

Frank Sheppard hailsfrom [Hutto, Texas, and has spenta goad portion of his
life as a development worker in Asia. Now past retirement age, he works for
the International Rice Research Institute (IRR) in the Philippines and has
been detailed to Dhaka for several years to work with the Bangladesh Rice
Research Instinite (BRRI).

Thearrangement between IRRLand BRRI has been continuoussinee 1966,

Although he works comfortably with A.LD. staff and contract personnel,
Sheppard is quick to differentiate between the two programs: “There is a
consortium of donors that financially supports the IRRI assistance to BRRI.
A.LD.isamember of the consortium and the A.LD. people consider thisa part
of theiragricultural research program. Buttheir fundsgo straight to BRRIand
we at IRRI are not involved at all.”

Sheppardisnow contemplating a “second retirement,” butis not sure what
he will do thereatter. Hutto, Texas, seeins far away to an old Asia hand.

and food aid. Western nations have been promincent, but the Eastern bloc
and Organization of Petroleum Exporting Countries (OPEC) have also
been represented. Among bilateral donors, A.LD. has been prominent,
joined by Japan, West Germany, Canada, and the United Kingdom. In
addition, nearlya dozen multlateral aid agencies—notably the World Bank
and the Asian Development Bank—have contributed, and a host of private
voluntary organizations have pitched in.

The World Bank, specifically the International l)cvcl()pmcnLAssociaLion
(IDA), has been the largest donor. 1DA loans of the “soft” variety (long
maturity periods, nointerest) have gone to Bangladesh in greater profusion
than to any country except India.

A brief selection of projects funded indicates the catholic nature of the
World Bank’s interests: an $11 million forestation project to allow the
planting of 100,000 acresof mangrove trees over 5 years; $40 million for the
first phase of a nadonal program for universal primary cducation; $56
million to provide foreign exchange for the import of chemicals, raw
materials, and spare partsfor selected industries; and $50 million to finance
lending by the Bangladesh Shilpa Bank to benefitsmall and medinm-sized
cuterprises.

In general, according to Walter Kock, the scnior agriculturalistin Dhaka,
the World Bank funds “hardware” projects and leaves technical assistance
effortsto A.L.D. and others, but this distinction is by no means hard and fast.
Many World Bank projects finance supporting services to accompany the
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he s dware, and hilateral donors have had a number of brickssand-mor tat

"Aln"(‘('ls.

In the past IH vears, projects related to agriculture and raral develop-
ment, inclading agnicaliral research, have tormed the Lagest part of the
World Bank pordoho—neatly 25 pereent. The first agricubural 1eseamch
projectin 1978 ($6 million) was used (o l)lnn and coordinate a national
plngr;un;In(ft-\'vlups('\('l;ul rescarchstations:andtofund contractreseuch
One |ul)pingh\\u'm.\,snil.m(l witten managementaagricalturalengineering,
and crop protection. Thisinitial effort wasfollowed by asecond, expanded
projectim 1984 Todav, the World Bank hasbecan l)zllli(‘lll;llly'inl('u'sl('(l
i Laning svstems, as opposed to singlectop rescar h, and has funded
seven ol the 1O Lming svstems rescarch sites in Bangladesh,

The Asian Development Bank (ADB)Y helps more than 20 nations, and
Bangladesh s ane of the largest redpients ol both loans and technical
assistance. Projects have included community schools, power systems,
tertibizer Lactories, inrigation systems, and teeder roads. A number of the
ADB projeais have been codinanced by other ageneies such as the United
Nations Development Programme (UNDPY and the Firopean Feonomic
Community (EFC).

Japan now ranks first (tollowed by the United States) in total bilateral
assistance (o Bangladesh, Aside from the general commitment to food and
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Bilateral Donors in Agricultural Research

Agency for Agricultural Rescarch and Development (Indonesia) Australian
Development Assistance Bureau

Canadian International Development Agency

Danish International Development Agency

Federal Republic of Germany

Indian Council of Agricultural Rescarch

Japanese International Cooperation Agency

Minisuy of Overseas Development (United Ringdom)

Governnient of the Netherlands

Pakistan Agricultural Rescarch Council

Swedish International Development Agency

Swiss Development Cooperation

United States Agency for International Development (A.LD.)

United States Departnent of Agriculture

commodity assistance, Japanese aid has been flexible. There have been
some agriculturc-related projects, such as fertilizer imports and tubewell
cquipment, and some support for agricultural rescarch and extension.
Fisheries rescarch, for example, has beenan impormntjapancsc concern,

Although West Germany has stressed primarily infrastructure projects, it
also has been active in agriculture, particularly in livestock breeding. This
beganin 1972 withautemptsto improve herds in Bangladesh through better
breeding stock and managerial practices. West Germany has assisted most
of the development of artificial insemination in the country. Improving the
capacity for seed production through sced processing centers and field
multiplication techniques has also been a German priority.

The Canadian International Development Agency (CIDA) has been
heavily oriented toward infrastructure and food assistance, the latter cate-
gory accounting for about half of the Canadian aid. But recent years have
scen more emphasis on agriculture—development of new wheat and rice
varictics, small-scale water control projects, foodgrain storage, and fertilizer
imports.

‘The United Kingdom has provided aid in this part of the world longer
than the other agencices, since its roots go back to undivided India. Today,
itjoinsother donorsinsupporting agriculture—deepwater rice, teaestates,
cereal grains, fish culture, sugar mills, and cotton spinning plants. British
designs for counuy boats and bullock carts are also improving rural
transportation.
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Jeepodiiver and friend. Vehicieslike thisone have become a symbol of the interna-
tonal donar community presence in Bangladesh.

Scandinavian counteies ate also active in Bangladesh. Sweden has heen
ivalved in both ailseed tesearch and nuclear agricudtine; Demmark has
focused on taning. OPEC nations, led by Saudi Arabia, have supported
both cammodity und project needs. Commitiments fcom Fastern bloe
nations have mosty beeninthe torm of loans, extended on terms not quite
so favarable as the Western toans. Most Fastern bloc assistanee has been
capital transters in the torm ol commodity loans, export credits, and
tliasto tare development; the Soviet Untonis the most important Fastern
bloc donor followed by Yagoshavi and Hungay.,

Supplementng the etfortsof governmental donor agenciesisananmy of
private voluntary organizations. No one knows the total number of relied,
misstonary and development groups that dotthe Bangladesh conntryside,
butit must be incthe handreds, These orranizations are involved in fanily
planning. discase control, community development, and many other activi-
tes, icliding agriculige.

With the vastatiay of donors, programs, and funding schemes found in
Bangladesh, coordination s essential, Su prisingly, Bangladesh faresbetter
than manv countries in this respect; thereisahigh degiree of coordination
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among the donors of Dhaka. A local consultative group composed of the
major donors meets once a month to comparce notes. At the instigation of
the World Bank and A.LD., a number of important private voluntary
organizations have also been invited o join this group. Theintentisto keep
cveryone “on the same page” as far as aid activities are concerned and to
avoid duplication as much as possible. ‘These efforts have been successful,
party because the major donors tend to have different interests.

This same diversity of donor interests, however, prevents the total coop-
cration advised by the aid experts. While donors share information and
avoid competing with cach other, most continue to fund projects at some
level in most sectors; but usually do notshare funding of projects, with each
handling the discrete clements “they do best.”

A.LD.: The Track Record

A.LD. mission headquartersin Bangladeshislocated on the upper{loorsof
a bank building in downtown Dhaka. It is across the street from the U.S.
Embassy, but the streetis in fact a broad square, crowded with speeding
rickshaws, uncontrolled by traffic light or officer, and full of peril for
pedestrians. Asa precaution, mission personnel goingfromone building to
theotherare wansported by buses thatcircle backandfe. % throughoutthe
work day. This is not profligacy but prudence. The buses would otherwise
siticlle,and a scriousinjury toa governmentworker would cost the taxpayer
far more than the gasoline burned. Ina way, the shuttling buses exemplify
the A.L.D. approach in Bmlgla(lcsh—a(ljusljng to concrete realities, taking
the long view, and pursuing attainable development objectives. It is a
country of litde direct foreign policy importance to the United States, and
successes and lailures there are not likely to be tumpeted on the evening
broadcastsof the U.S. television networks. Thus, thereisa degree of stability
and continuity to the work of the A.LD. mission in Dhaka that is lacking in
many forcign capitals.

The United Stateshas been providing assistance to Bangladesh for nearly
35 years, and in this period the aid policy hasevolved from aseries of ad hoc
cfforts to a well-articulated country strategy. This evolution has reflected
partly the changing needs of Bangladesh and partly the differing views of
various U.S. administrations—eight, from Eisenhower to Bush—as to the
purposcs of American aid.

In the Pakistani period, support totaled nearly $650 million spread over
avaricty of projectsin agriculture, health, education, cnergy, industry, and
transportation. There was also a substantial amount of commodity assis-
tance. After Bangladesh obtained independence in the wake of war and
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McPherson on A.1LD.

When the Reagan Administration took officein 1981, itinherited a foreign aid
program based substantially on a resource transfer process described as
meeting “basic human needs.” Unfortunately, the burden of mecting these
needs grew each year. Countries were not required to take full responsibility
for their future, and the program was insuflicient to help countries over the
long term. . . .We decided to keep the best of the “basic human needs”
approach whereitinvolved genuine humanitarian needs. We then recast the
remaining developmentassistance and additional economic support fundsto
achieve two objectives: to hielp less developed countries build institutions to
promote cconomic growth over the long run and to help them change their
policy and regulatory environment so that people would have the same
opportunity Americans enjoyed.

—A.LD. Administrator Peter McPherson (1981-87), writing in The New
York Times business section, November 23, 1986, p-2

natural disaster, the focus was natirally on rehabilitation, famine relief, and
infrastructure. Beginning in the 1970s, the orientation shifted from reha-
bilitation to development, with a project focused on agriculture, popula-
tion, energy, and employimnent.

‘The Reagan administration increased U.S. emphasis on privatization as
an objective of the aid process; that s, reducing the role of government as
the zngine ol national economices and the principal provider of services.
Although this philosophy has been implemented in ditferent ways from
country to country, it has impacted to some extent the aid posture ir: all
countries receiving U.S. assistance, including Bangladesh,

A.LD.ficld missions prepare annual “country development strategies™ to
guide planning and serve as a backdrop for budy :t submissions. Though
the statementsare notofficial policy documents, theyrepresent the current
thinking at the mission as to the program’s rationale.

‘The 1987 development strategy asserted three mutually supporting pro-
gram goals for the Bangladesh program: reducing human fertility, expand-
ing rural employment, and increasing agricultural productivity. The mis-
sion puts forth four reasons for selecting these. First, they are important to
Bangladesh development and the government of Bangladesh. Second,
taken together, they represent a coherent whole. For example, reducing
fertility and generating employmentrepresent opposite sides of the surplus
labor coin; most employment is on farms and most off-farm employment is
related to agriculture.
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Elements of a Country Strategy

Family Planning Service Delivery
Family Planning Demand Generation
Agricultural Technology
Forestry

Agricultural Human Resources
Agricultural Inputs

Agricultural Policies

Rural Finance

Rural Elecuification

Rural Roads

Food-for-Work

Rural Institutions

Industrial Policy Reform
Selected Industry Development

Third, the goals are within A.L.D.’s technical and financial capabilities.
Finally, other donorsare addressing other developmentsectorsadequately.
For example, some 20 donors are already involved in the conventional
energy ficld.

A.LD. programs in Bangladesh have been fairly evenly split between
development assistance funds and Public Law 480 (Food for Peace) com-
moditics. Development assistance funds in recent years have been mainly
grants, and the mission supports a continuation of this practice.

Asthegrace periodsonloansmadein theimmediate post-independence
period lapse, debtservicingis cmerging asa problem in Bangladesh's public
finance picture. In addition, grant funding is thought to give A.L.D. greater
leverage with the government of Bangladesh in negotiating policy reform,
and such reform has been a key objective of recent U.S. initiatives.

Public Law 480 (PL 480) assistance involves U.S. agricultural products,
distributed under three separate programs, usually referred to as Tide I,
Tide I1,and Tide 1. The assistance began in 1971 and has continued to the
present, but the program orientation has shifted.

The first phase, a Tide I agreement, cmphasized the provision of wheat
as a relief measure. The second phase, coinciding with the advent of Tide
Ilin the mid-1970s, stressed food for work; assistance to the unemployed was
used to build public earthworks of various kinds. The present third phase
contnues food-for-work, but the overall cmphasis of PL. 480 programming
is toward agricultural development and public policy revision.
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The American Clabin Gulshan, vutside Dhaka. ALLD. has provided assistance both
to Fast Pakistan and to Bangladesh,

The Fide H tood-Hor-work program in Bangladesh inclhudes grant assis-
tance to the Cooperative lor American Relief Everywhere (CARE), whichis
theimplementing and monitoringagent for the mission. A.LD. underwrites
the costof the Tide H commodities and ocean treightand half the cost tor
CARFE personnetand equipment. The other half of € ARFE s operating costs
are borne by the government ol Bangladesh in the torm of local currency
support.

The projecis resulting trom food-for-work include the building and
upgeading coads, digging caals, and constructing ponds for water storage
ot {ishbreeding. Thus, the lood aid not nnl)’pl ovidestelief to n('(‘(ll\'p('upl(‘,
but also cmplovment and usclul public works, More than 8,000 such
projects have beeninitiated, and at least 1LOOO are underway in any given
vear. Those who participate tn the work program are paucl in wheat, the
pavment being based onthe amount of cacth moved cach day.

The Tide HI progrvn in Bangladesh, designed to have an mnpact on
national policy formulation, was one of the first such programs attempted
by A LD, Fvaluations of the program have judged it successtul in terms of
its impact on improving tood policy planning, reducing subsidies in
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foodgrain distribution, and facilitating more open and efficient marketing
of foodgrains. The policy reforms are thought to have been a significant
factor in recentincreases in agricultural production,

The total amount of U.S. aid, both food aid and development assistance,
extended to East Pakistan since 1953 and Bangladesh since 1971 is ap-
proaching $3 billion. The A.LD. record in terms of people fed, facilities
built, and policy reforms implemented is impressive,

‘The major thrust of the overall program is now directed at the agricul-
tural sector—agriculture, rural development, and nutition. Since the
programsin family planning and cmployment help facilitate development
in this sector, it is difficult to evaluate the agricultural program in general
and the agricultural research program in particular without considering
these programs.

The Population Context

Advertisements for condoms and birth control pills have not yet become
common in the American mass media, but they are in Bangladesh. Bill-
boards and television uumpet the virties of contraceptive devices as ifthey
were a popular soft drink. Family planning is perceived—at least at the
policy level—as a necessity for the country, and the government has given
the effort its wholehearted endorsement. International donors are also
providing support.

Family planning was onc of the first activitics supported by ALLD. after
independence. The need to reverse or modify existing demographic trends
wasapparent. Atdonor urging, the government ofBnngln(lcsh(l(:vcl()pcd a
comprehensive national population planand ereated a national population
conncil headed by the president. The emphasiswas placedon reducing pop-
ulation through education and motivation, but fanily planning assistance
in the form of contraceptive devices and procedures was also provided.

At present, A.LD. considers human fertility reduction its top priority in
Bangladesh, recognizing that rapid population growth vitates all other
social and economic gains, given the finite resource basc. This ordering of
prioritics is consistent with the Agency’s overall Asian strategy. Of course,
decreasing ferdility also tends to free women from their traditional social
roles and facilitates their participation in the mainstream cconomy, an-
other important A.L.D. objective.

The mission in Dhaka adopted the specific objective of a contraceptive
prevalence rate of 25 percent in 1986, 35 percentin 1990, and 65 percent
in 2005, a scenario that would allow the population to stabilize at about 250
million by 2060. This is a larger population than the present U.S. popula-
tionn—in an arca the size of Wisconsin.
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The Social Marketing Project

Trendson the Indian subcontinentindicate that family planning in the future
will be promoted by businesses using many of the advertising and marketing
techniques that have been used to sell soap in the West. The biggest recent
success story of family planning in Bangladeshis the contracr-ptive retail sales
program, or Social Marketing Project (SMP), pardy fund d by A.LD.

In this project, subsidized pills, condoms, and foaming tablets are sold for
profit by private retailers. An oral rehydration solution (to combat the often-
lethal effects of dimrhea) and an injectable contraceptive are also slated fo:
addition to the SMP productline. With the new m'.lrkcling:lpprnach, cond.an
and pill sales nearly wipled. The SMP now accounts for two-thirds oi the
national condom distribution and has an even better market share #u rural

areas.

There are three major population programdonorsin Bangladesh: A.LD.,
the World Bank, and the United Nations Fund for Population Activities
(UNFPA), and coordination among them is good. The World Bank has
constructed and equipped family welfare centers across the country, and it
paysficldstaff salaries of the government family planning program. UNFPA
supports the government's contraceptive commodity logistics program
(warchouses, construction, trucks), supplies technical assistance, and pro-
videssome commodities, such as medicas suppliesandinjectable contracep-
tves. Inaddition to these major donors, the Asian Development Bank, West
Germany, and Canada arcalso contibutors, p;lrl.icu!:ulyin:ulgmcnl.iug the
supply of birth control pills.

A.LD. promotes family planning service delivery both to meet current
demand (estimated at 35 percent of eligible couples) and to simulate fur-
ther demand for contraceptives. In addition to contraceptive retail sales,
family planning services are delivered both through the Bangladesh gov-
cernment program and through the service delivery programs of non-gov-
crnmental organizations (NGOs). For example, A.1.D.-funded clinical ser-
vices arc provided primarily by the Bangladesh Association for Voluntary
Sterilization.

The government progran has been hampered by itsdifficulty in motivat-
ing ficld workers to deliver non<clinical services in rural areas. As a result,
the number of pills and condoms the government distributed, between
1981 and 1983 actually fell from 12 percent to 8 percent of the cligible
population. Voluntary sterilizations and intra-uterine device (1UD) inser-
tions showed respectable growth during this period.

A.LD. finances a significant portion of the cost of the government
program, primarily in the forms of imported contraceptive commodities,
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More Childven Wanted

Despite the emphasis given to family planning by the government of Bangla-
desh and international donors, women in the country still want more chil-
dren. The finalr cpartofa Bangladesh cont :u'(-plivv prevalence survey, done
by Mita and Associates and released in 1985, noted that: “The government
hasdeclared population growth a problem of greatimpaortance. High priority
has been assigned to the population control program.”™ $ill, the report
concluded: “High fertility persistsin Bangladesh. Bangladeshi women marry
young and produce many children. By the time womenn have completed their
tamilies, they have on average given birth to about seven children.”

Although knowledge of birth control methods was nearly universal in the
country, use of the methods was not general: only one-third of the women
used any method at all, iwaditional o1 modern. Why was birth control not
practicedmore often? The reason most commonly given (33 percent) wasthe
most obvious one: The women wanted more children.

reimbursement lor the costs of voluntary sterilizations and IUD insertions,
and training and institmtional support to the government delivery system.
ALD. insisted that the povernment of Bangladesh assume an incr asing
portionof the recurrent costs of the tamily planning prograun, starting with
voluntary sterilization reimbursements in 1984,

NGO community-based services and voluntary sterilization clinical pro-
gramsare asccond channelfor ALLD. support. More costctiectve than the
government program and utilizing better-motvated field workers, NGO
programs provide hundieds of thousands of “couple years™ of protection.
The relative success of these programs, compared to government eftorts, is
attributable to a more ellective chain of command, better staff training, a
comprehensive oflering of client methods, and systematic ciient follow-up
and resupply.

Given the better performance, ALD. expects to continue giving high
priotity to the NGO programs, particularly since the government recently
removed restricions that prevented the NGOs from operating in rural
arcas. Since the mission Lacks the capacity to monitor large numbers of
NGO grants, and since few of the NGOs are administs atively snitable for
direct funding, U.S-based or international intermediaries are used to
oversee most NGO prants.

While the supply side of the tamily planning equation is fairly simple, at
least conceptually, influencing demand is more problematic. Meeting the
estimated existing demand for family planning will only reduce the popula-
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Abillboard in Dhaka. The marketing of contraceptivesis a major feature of family

planning programs,

iongrowth rate toabout L8percent; itmust bereducedmuchturther byin-
creasing demand for contraceptionand thenmeeting the greater demand.

The new mass media campaign (the Social Marketing Project), which is
not productspecific and is directed at teducing resistance to family plan-
ning,isa st step insumulauting demand. Anothes stepisthe government's
decision to introduce incentives for communities witly high contraceptive
prevalence rates; AdLD. s finane ing a portion of this program.

ALD. also tunded o pilot orogram providing secondary sehool schokbar-
shipstovonng women onthe assumption that scholaships wilt keep girls in
school longer and ultimately reduce tertility. Since recent demographic
studies have shown telationships between education and deferred mag-
tiages to temale teaility in Asian countries, this may be anarea tor further
funding by A.LD. or other donors.

Finally, as cmplovment opportunities for women increase outside the
homestead, desited Bunily size will probably decrease. ALLD. attempts to
allectthisarea through its rural industries program. Thus the interlocking
nature of agriculture, population, and cmploymentare demonstrated.
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Spirit of Enterprise

The conrtyard of a mosque in Dhaka is being lowered a foot or so and
resurfaced. In a developed nation, the scraping away of the old surface
would be done by abulldozerand would take aboutan hour. tn Bangladesh,
the job takes days as the concrete is broken up by workmen with picks, and
the rubble is hauled away in baskets they carry on their heads. No one is
disturbed by the time consumed; in this labor-intensive country, more
hours than jobsare available. And asagriculture becomes more productive,
requiring fewer people, and population continues to grow, the pressure of
people on jobs will increase.

Given the magnitude of the unemployment and underemployment
problem in Bangladesh (usually running at about 30 percent), the ALD.
('nunl.ly(l('\'('lnpm(-ln strategy cannotignore the needto create jobs. Infact,
given the increasing flow of new entrants into the labor foree, job creation
will probably be the central economic problem the governmentof Bangla-
desh will face in the next century. ALD. has attacked this problem essen-
tially through enterprise creation.

Practically all the donors in Dhaka are involved in generating employ-
ment because practically all aid projects create some jobs, but specific
attention to job ercation hasalso become a major donor concern. Develop-
ment of industries tends o be the single largest sector of donor assistance.
The largest donor investinent in any one industry is in a capital-intensive
industry—tertilizer manufacturing—although the greatest number of
projectsisin textiles. Other labor-intensive industries, such as jute process-
ing and amanufacturing, receive development loans.

Mostdonors getinto the employment actin one way or another. Sweden
and UNDP promote small and cottage industries through o parastatal (at
least partly controlled or owned by the government) institution; the World
Bank funds a major analytical technical assistance effort dicected at ration-
alizing public policiesaffecting trade and industries. Asnoted, the Food-for-
Work program—supported by the UK, Canada, and Australia aswellasthe
United States—provides employment for millions of laborers annually.

In addition to expanding job opportunities for women, the A.LD.
('mplnym('nl strategy secks to increase on-farm cmplnymcn( lhrmlgh
improved technologies and more intensive land-use and to promote off-
farm employment through expansion of industries and public works. To
achicve these objectives, the Agency urges governments to change policies
that frustrate the spirit of enterprise and helps build a physical infrastruc-
ture in which the private sector can flourish and develop specific enter-
prises. Katerprise policy reform was initiated as a project in 1985, 1t was
designed to provide both AL D. and the governmentof Bangladesh with a
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Rural Interprise and Rural Women

One of A LD s smaller projects, Women's Entreprencurship Development,
is, according to some testimony, badly needed. Gloria L. Scott and Marilyn
Carr, writing in The Impact of Technology Choice om Ruml Women in Bangladesh
(World Bank, 1985) conclude that the new spirit of enterprise often bypasses
rural women.

“In Bangladesh, asin many other countries, the processof moderniza-
tion has had an adverse impact on the employment opportunities of rural
women, especiilly those from the poorest sections of society. In partientar, the
spread of mechanization in the crop and food processing subsector is
displacing otf-farm employment opportunities that provide much needed
income to landless women and their families, Although newer crop process-
ing businesses have replaced the old, they employ fewer people, labor
productivity and thus wages are higher, but the beneficiaries are inevitably
men. Experimentsare being made toinvolve women inalternative productive
ventures based on new u'('hniqm-s. but they are a handful of scattered
projects. Asyet, there are no new women's industries to provide alternative
cmploymentopportunities on the scale required.”

better understanding of policyand institutional constraints that may hinder
the development of labor-intensive, small and medinmsize off-farm enter-
prises. The projectis the initial phase of a long-term A.LD. commitment to
removing the constraints to enterprise development in Bangladesh.

Infiscalyear 1987, A.LD. financed an economic census by the Bangladesh
Burcau of Statistics in cooperation with the U.S. Bureau of the Census.
When completed, the census will generate benchmark data that can be
used [or further surveys of labor-intensive enterprises. In additon, techni-
cal assistance is being provided to the Bangladesh Planning Commission
and the Ministry of Labor and Manpower to conduct studies and recom-
mend policies that will encourage the expansion of small, labor-intensive
enterprises.

A.LD. initiatives in rural infrastructure include road construction and
maintenance and rural electrification. The developmentand upkeep of all-
weather roads, complete with bridges and culverts, will link formerly
isolatedt areas with vital markets and facilitate the growth of jobcreating
cconomic opportunites.

The rural electrification program also promotes new productive enter-
prises. Fvaluations of the first and second phases of the A.LD. rural
clectrification project demonstrate a significant increase in economic
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activity and productive employment when rural areas get electricity. Fully
70 percent of the power distributed in the sccond project phase is con-
sumed by rural industries and commercial businesses, ‘The third phase of
rural electrification is extending the program to provide greater access
to clectricity where nual electric cooperatives have already been estab-
lished. Increasing the number of connections for houschold, agricultural,
and commercial use will strengthen the financial viability and long-term
impact of these cooperatives. ‘Technical assistance under the project
focuses onimproving the financial viability of the rural electric cooperatives
by reducing price subsidies, increasing the density of service, and improv-
ing management.

Much of the future industrial growth in Bangladesh will take place in
towns that were classified in the 1981 census as urban arcas but have direct
linksto the countryside. The government has targeted 1400 “growth poles”
for industry development, and A.LD. is providing assistance to specific
culerprises.

The present enterprise development initiative significantly expands the
pilot activities of Micro-Industrics Development Assistance Socicty (M-
DAS), an indigenous non-governmental organization begun under an
carlier rural industries project. MIDAS gives technical and managerial
assistance and product promotonalinformation to smallscale enterprises.

‘The ALD. mission believes that prospects tor small enterprise develop-
ment have greatly improved as the government of Bangladesh has moved
toward private sector productionand free markets. MIDAS hasplayedarole
inthisand has clearlydemonstrated itseffectivenessasa business consulting
and creditinstitution. An expansion of the project will enable it to assist
more enterprises, many with links backward to agriculture or forward to
export markets.

One final ALD. effort in the area of rural enterprise illustrates the
averlap of the agricultnre and employment sectors. The fertilizer distribu-
tionimprovement project began in 1976. Today they continue the process
of increasing fertilizer use through improvementsin the marketing system,
providing adequate fertilizer supplics, and increasing national storage
capacity.

ALD. hassuccessiully negotiated the removal of government constraints
on the operations of privatesector fertilizer retailers, the elimination of
and the closing of a large number of

oflicially administered retail prices
government fertilizer sales centers. The current project focuses on encour-
aging the entry of private sector wholesalers into largescale fertilizer
distributionand marketing, elimination of fertilizer subsidies, the develop-
mentand training of fertilizer dealers, and sales promotion activities. A.1.D.
supports the new distribution system by providing credit for private distribu-
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Artural power station A LD has suongly suppotted nual electtitic ation effogts,

tors, technreal assistance in distributon and markeung, and tunding o
nunot infrasttuctine illl')l()\'(‘lll(‘lll.\ to im|)mvv access to ports, factornies,

and warchouses.

Boost for Agriculture

Providing aboosttoagriculture Islh(‘.‘\.l‘l).(‘()Illll,l}’('(‘\'('l()l)lll(‘lllSll:ll(‘g}"s
third ohjective, Itsemportance isundeniable, given the et tha agriculture
acconnts tor neatly hall the conntey's gross domestic product and cmplovs
tullv three-tourths of the Labor torce. Agriculture is—and will continue for
some e to he—ihe dominant sector of Banigladesh’s e OHOMY, generat-
mg the income and producing many of the raw materials necessar vio fucl
the growth of new industries.

Almost all the nagor bilatecal and international (Iunm.s,snppml projects
inagricaltuce. The World Bank, for example, is working to privatize the
irngation eqiupment basiness and improve the eftectiveness ot the agricul-
tural extension service. About a dozen donors have tinanced fertilizer

mports, and at least nine supportagnicaltural rescarch,
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ACRE through Palli Bidiut Samity

In 1976, the government of Bangladesh decided to extend the public
supply of electricity to rural areas—only 3 pereentof the rural population had
accesstoitatthe ime—to improve the quality of life and stimulate economic
growth. Following that decision, a comprehensive raral electification master
plan, funded by A.LD., was dcv('lup(-(l by the U.S.-based National Rural
Electric Cooperative Association (NRE( A). The plan looks toward electrifica-
tion of all rural areas by the year 2000.

‘The master plan relies on the concept of *area coverage rural elecuifica-
ton" (ACRE)—the design ofa backbone system that can accommodate rapid
increasesin consumer connections. The ACRE conceptinvolvesthe develop-
ment of autonomaous member-owned rural elecuic cooperatives (called
PBS—Palli Bidiut Samity), cach of which covers 400=500 square miles. On
average, the systemoperated by a PBS will contain 10MVA substation capacity
and 500 miles of distibution lines (backbone and feeder), providing electric-
itytoup to 17,000 customers. The formation of PRSs s progressing smoothly.

The government of Bangladesh fully recognizes the importance of
support to agriculture; the top development goal of the government is to
ensure 5(:Illsl|l]i(ti(rll(‘y in foodgrain production. A.LD.’s goalisbroader; the
mission’s programaddresses agricultural productivity more generallyin the
belief that achieving increased national production of cereal grain per
capita will by itsclf improve rural life,

Thus, A.L.D.'s specific objectives are twofold: first, to increase productiv-
ity perunit of land by the adoption of technologies spread through market
forces; and second, to reduce the reliance on rice and jute through crop
diversitication. Achicving the latter should make it possible to improve
nutrition, increase fuelwood supplies, cxpand exports, and increase rural

incomes, especially for women.

Some of the means being used by A.L.D. toachicve these objectivesarc the
same as those applied to the cmploymcnl/cnlcrprisc arca. For example,
improving rural infrastructure—district (zille) roadsand clectricity—bene-
fits agriculture as well as rural industry.

Likewise, in the public policyarea, A.LD. has pressed for greater reliance
on market forces in the agricultural system. For cxample, there has been
continuing policy dia'ogue with the government in regard to managing
public foodstocks and influcncing prices in the bestinterests of producers
and consumers.

In a high-risk enviconment, one that includes widcly fluctuating farm
prices, farmers are reluctant to shift from traditional technologytoa higher-
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Atfield ol rice. As inmuch of Asia, the Bangladesh diet depends on cereal grains.

COst, high('l'-)‘i('l(l technology. ALLD hasused its PLA8O resou ces (Tide 1)
to achiceve price stability through both an open market sales program (to
level olf peak prices) and a public procurement progeam (to support the
price floon). The Tide HLagreement also tequires that the government of
Bangladeshannounce public procurement pricesbhetore planting beginsso
that farmers will know the minimum price they can expect for their grain
crops before they buy agricultural iputs.

hmproving farmers” access to inputs such as tertlizer and irigation is
another ilnpml;ml ALD. ((-('Illliqlw. IO (‘x:unplt', |)|i\‘:|ljl,:|ljun of the
lertilizer marketing system, whichis proceeding apace, shouldlower distri-
bution costs and tncrease the likelihood that fertilizer supplies will follow
demand thioughout the counuyv. A LD, also promotes the use of micronu-
trient tertnlizers and sponsors research in improving fertilizer efficiency
thiough more etlective placement of urea.

Expuansion ot inrigatedacreage is likely to be the factor most responsible
tor agriculiural productivity gains in the nean term. lrrigation will perit
cropping intensification on lands now left fallow in the winter and will
increase vields on fands carrenty cropped. Progress has been made in
recent years i privatesector nanfacture, sales, and servicing ol low-lift
and shallow tabewell pumps. One of the ways ALLD. has assisted the
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governmentof Bangladesh in promoting thespread ofirrigation is through
the reprogramming of local currency (taka) generated through sales of PL
480 Tide 111 agricultural commodities.

Perhaps the greatest inadequacy is the availability of institutional credit.
Farmers have demonstrated a demand for bank creditatinterest rates of 24
percentto 36 percent (considerably below those charged by village money
lenders). [lowever, the bankingsyslcm has not yetmobilized sufficient rural
savings or developed the capability to meet this demand.

Asaresult of policychangesefiected by A.LD.’sRural Finance Project, the
banks have taken a major step toward financial viability by boosting agricul-
tural lending rates closer to market levels. However, considerable work
remains in refining rate structures, mnbilizjng savings, and simplil'ying
lending procedures before Bangladesh has a bauking system able to
respond fully to the uceds of small farmers.

A decade after the experiment began in a single slecpy village in the
Chittigong district, the rural Grameen Bank has established itself as a
specialized financial institution capable of helping the rural landless or
poor who are willing to help themselves., Although not formally launched
untl 1983, the Grameen Bank has flourished by catering precisely to the
people most banks avoid: those with no money or land.

By making loans against group guarantce rather than collateral, by
making them to people with less than 0.4 of a hectare of land, and by giving
preference to women, the Grameen Bank has revolutionized banking in
developing countries. Malaysia has recently introduced its own form of
“Grameen banking” with technical assistance from Bangladesh,and delega-
tions of development professionals from China, India, Nepal, Indonesia,
Tonga, and Kenya have visited tangladesh to study the bank’s opcrations,

The capstone of A.LLD.’s effort to improve agricultural productivity in
Bangladesh is the agricultural rescarch program. A.L.D. takes the position
that, despite the constraints imposcd by limited land and a growing
population, Bangladesh agriculture can supply both the domestic market
and some export markets with food and fiber. This can be done, only
through a science-based agriculture where the science is brought to the
ficld level through a rational research and extension system.

From A L.D.’s perspective, there are three keys to achieving a science-
based agricultural system. First, there must be solid research institutions,
ALD. supportsthe developmentofa dcccntmlizcdsyslcm featuringresearch
at regional stations and in the farmers’ ficlds. Establishing such a system
requires a long-term commitment on the part of A.I.D. and other donors.

Second, improved technologics must be applicd in the field to increase
yield on acreage already planted and to bring additional acreage under
cultivation through irrigation. The “green revolution,” with its high-yietd
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In Praise of Farmners

“The landscape of Bangladesh is an intricate design of siall fields. The
green and gold of rice <~:minates. With it are the distinctive colours and
shapes of wheat, jute, sugar, maize, and dozens of other crops. Unlike most
agriculturalareas of the world, the land and farmers of Bangladesh are seldom
idle, forour farmingisayearround activity. Our survival asa nation demands
thisattention.

“Itisthe small farmerswho fillin the details of thisdesign,who decide which
crop is to be planted when and where. We depend on these fariners to make
therightdecisions thatwill convert our bountiful resourcesof sun, soil, water,
and weather into the food, fibre, livestock, fishes, and forests we need to
sustain national life and development.”

—Dr. K. M. Badrudozza, former Executive Vice-Chairman. BARC, 1983.

crop varicties, has reached Bangladesh. Although this revolution may not
showthe dramatic gainsexperienced in Indiaand Indonesia, itcan increase
Bangladeshi agricultural productivity.

Third, although attention must be paid to major grain crops—these are
the areas where the highyield varietics have been most prominent—
emphasis on crop diversification must be increased. This means the devel-
opment of new varieties of pulses, fruits, and vegctables, and new farming
systems involving livestock, forestry, and fisheries.

Agricultural research, of course, is one area in which the United States
would be presumed to have a comparative advantage vis-a-vis other donors.
The results produced by the vast American system of land-grantuniversities
and agricultural experiment stations have long been a model for other
countries. The challenge for the A.LD. mission in Dhakaishowbest to bring
all this to bear on Bangladesh.

Accomplishing Agricultural Research

The A.L.D. mission in Bangladesh is smaller than the missions in Egyptand
Pakistan, butitis larger than many others. About 30 Americans work there
in a direct-hire capacity; six or seven others are usually there on individual
personal services contrar’ - tanygiven ime. Inaddition, 55-60 Bangladeshi
nationals are dircctly cmployed by the mission, both as professionals and
non-professionals (secretaries, drivers, etc.).

Others, including 55 to 60 Amecricans, work for A.L.D. indirecty; theyare
cmployees of the Agency’s major contractors in the country or of non-
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Malthus Reuvisited

“We normally think of the problem here in Bangladesh as involving two
Malthusian races. One race is between population and food, and that was the
original basis for our programs—utrying to get the population growth rate
down and uying to get productivity up.

“The other Malthusiun race is between workers and jobs. The labor force
has been growing at about 3 percent a year. With more and more wonen
entering the work force, thiswill probablyaccelerate 10 3.5 percent by the end
of the decade. Unless productive employment growsat least as rapidly, there
will be downward pressure on real wages.”

—John R. Westley, former Director of the A.LD. Mission, Dhaka.

governmental organizations that receive grants to carry out A.LD. pro-
grams. For example, CARE implements the Food{or-Work program and
the U.S.-based National Rural Electric Cooperative Association has done
rural electrification work. In fact, most A.LD. field work in Bangladesh, as
in other countries, is done by outside orgzaizations, while the mission staff
has a supervisory and monitoring role. The stafT, says former Director John
R. Wesley, who had stints in Washington and New Delhi before coming to
Dhaka, is large enough to carry out these functions.

The key stafl people involved with the agricultural rescarch program in
1987 were Hans Patrick Peterson, director of the office of food and
agriculture; Alan| lurdus, deputy director; and Kevin Rushing, agricultural
developmentoflicer. All are relatively young, career forcignservice officers
with different styles of dress and address. Peterson is professorial and
prefers Bangladeshistyle tropical suits; Hurdus appears studious and wears
traditional American tes; Rushing is informal and given to wearing jeans
and cowboy boots in the ficld. All are trained professionals now working
mostly in an administrative capacity.

In addition to the three Americans, two Bangladeshi nationals were
playing important roles, especially in monitoring the field work, Latiefur
Rahman and Habibur Rahman (no relation—Rahman is probablythe most
common Bangladesh surname), who are products of the local agricultural
university system.

Others were doing related work (such as David Shroder, primarily
concerned with the fertilizer program), but the five men listed above have
primaryresponsibility for agricultural rescarch. They design the programs,
produce the documentation to get programs funded, deal with their
counterparts in the government of Bangladesh, monitor work in the field,
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An ldeal Place for Some

“T'he ranquility and simple life in Dhaka make itan ideal place for young and
growing families. The ALD. homes are spacious and often have large yards
with plenty of space for children to play safely. Since most English-spcakers
live in the Gulshan and Banani residential areas, children always have
playmates nearby.

“There are several good nursery schools. The American International
School, which offers kit dergarten through cighth grade, hasjust movedtoa
new, madern, and wellequipped facility, complete with computer training
for children and adultsanda top-notch schoollibrurywith agoodadultfiction
section. The academic rating of the school is excellent, and extracwricular
activiies abound.

“Since classes are not offered for high school students, however, children
of these grades must be sent to boarding schools in India or elsewhere. This
has made it diflicult for the Mission in Bangladesh to attract senior officers
with high school-age children.”

~—“Mission of the Month: A.LD. in Bangladesh,” Front Lines,
Nov. 1982, pp. 9-11.

ARP-II began operations in 1981 and was extended for a second S-year
term to assurc that the A.LD. commitment to institutionalizing
Bangladesh’s national agricultural capability would reccive the sustained
support needed. The extension allowed the mission to move agricultural
rescarch beyond crop production and irrigation to the broader plateau of
farming systems research, linking field tials more closely to the national
extension system. In addition, curricula at the agricultural university and
training institutes are being updated to incorporate farming systems re-
search as a mecthodology.

Under ARP-I1, A.LD.'s grant to the Bangladesh Government is admini-
stered through a hostcountry contract between the Bangladesh Agricul-
tural Rescarch Council (BARC) and Winrock. BARG coordinatesall agricul-
tural rescarch in Bangladesh, much of which is conducted by the Bangla-
desh Agricultural Rescarch Institnte (BARI). Winrock's stafl of up to 23
persons from seven countries includes specialists who each work with a
counterpart Bangladeshi administrator or team of scientists at BARC or at
BARI, and are considered part of their staffs.

The projectis designed notonly to strengthen BARG and BARI but also
the other institutes in the national research system. This objective is to be
achieved through core research programs within the farming systems
framework. ARP-II provides support to improve rescarch planning and
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management facilitiesand services, aswell as to enhance growth of research
programs concerned with crop improvemeait, soil and water management,
pest control, and farming systems. The support includes technical assis-
tance, research equipment and commodities, training, and funds for high-
priority research.

Thereare other related A.1.D.-funded research effortsin Bangladesh;for
cxample, the Agencyfinancesavertebrate pest projectat BARIL; it joins with
other donors in supporting the work of the Bangladesh Rice Research
Institute; and it has recentlyfundeda special agro-Horestry project. But ARP-
L is unquestionably the core of the agricultural research etfort.

Succeeding chapters look closcly at the results of the rescarch program
in three areas: (1)the institutionalization of research, including the organi-
zations involved and the methodology employed; (2) the results of the re-
search on specific crops and non-crop agricultural products; (3) the prog-
ressmade throughrescarch andficldtrials using various agricultural inputs,
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An Established Search:
Institutionalizing Science
and Technology

Toward Intellectual Leadership

In the period before independence from Pakistan, Texas A&M University,
under a contract with A.LD., provided approximately 70 person-years of
professional agricultural advice and graduateevel training in the United
States to some 40 Bangladeshis. Those trained abroad returned home to
provide a strong core of rescarch cxpertise to the agricultural establish-
ment. Today, institutions such as Kansas State and Mississippi State also
showup on theresumes of rescarch institute personnel—but the American
perspective in agricultural research is still very strong.

This perspective is heavily oriented toward science and technologyas the
engines of agricultural productivity, reflecting the American agricultural
experience. In the United States, the land-grant colleges, with their degree
programsand experimentstations, provided a vast outpouring of scientific
information on everything from cropyicldsto farm management practices,
and a well-trained army of extension agents carried this information to
farmers’ fields. A.LD. is helping to bring thisapproach to Bangladesh—not
all the specifics of the American system but the scientific spiritand method-
ology—and hopes to achieve that by institutionalizing scicnce and technol-
ogy in the Bangladeshi system.

“Institutionalizing™ means creating an agricultural research system that
will function over the long term to produce trained rescarchers, high-
quality research products, and research findings that are transmitted to
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Winrock Interational

Looking for an expert in rangeland management? Perhaps an irrigation
specialist? Need help in planning and managing an agricultural program?
Chances are that someone among the 2,500 technical professionals listed in
Winrock International’s computer file can solve your problem. “We know
where the qualified people are, and we can deliver quickly,” says Steve Breth,
a Winrock staffer in the organization’s Washington, D.C.. office.

The Winrock International Institute for Agricultural Development was
createdin 1984 from amerger of the Agricultural Development Council, the
International Agricultural Development Service, and the Winrock Interna-
tional Livestock Rescarclhi and Training Center.H cadquarteredin Morrilton,
Arkansas, Winrock is now one of the largest sources of agricultural technical
assistance in the world.

Ministry of Commerce and Industries). All institutes, whatever their history
or ministry connection, are accorded equal status by BARC. The distinction
between the older institutes and the “Johnny-come-latelys,” apparent
enough to the outside observer, is not officially recognized.

Asubstantial amountofagricultural research isalso conducted at univer-
siies (such as Bangladesh Agricultural University) and training centers
(such as the Bangladesh Academy of Rural Development). There are a few
other independent groups, such as the Bangladesh Institute of Develop-
ment Studies.

One of BARC'’s three major functions is to coordinate the rescarch of all
these institutions—coordination to include both review and approval of
proposed projects and evaluation of on-going projects. The function of
prior review is described this way by BARG itself: “BARC scrutinizes and
approvesresearch proposals of the research institutionsand providesfunds
to support projects. Project proposals are evaluated against established
criteria, while on-going research is assessed annually in terms of technical
competence and agricultural relevance.”

As for evaluation: “BARC also organizes evaluations of research work
donebytheresearchinstitutions (supplementing evaluationsdone by those
institutions themselves) and arranges periodic revicws of the overall re-
search programsof the institutions. Approved projectsandsub-projectsare
monitored from start to completion to assessachievements and constraints
and to develop remedial action as needed.”

These are brave words. In practice BARC is only starting to get a
handle on theresearch. In the beginning, BARC could not attract qualified
staff, so could not really evaluate institute research proposals. With the
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The Member-Divector

Omar Aliis one of nineainember-directors of BARC, and foresuyishis special
area. Although Ite hasagrasp of the research needs of agriculture asa whole,
he serves as an advocate for foresuy interests, feeling that the previous
emphasis on crop rescarch has tended to neglect the potential that forestry
has for the counuy.

Ali believes that BARC should not usurp the work of the individualinstitutes
(including forestry) but should review the research programs proposed by the
institutesto seeif theymeet nationalneeds, help the institutes obtain funding
for their programs, and coordinate programs to eliminate duplication. He
also thinks BARC should be alert to identify any gaps that appear in the
research programs proposed.

Although Aliiswilling to discuss the overall BARC program, heisat lis most
enthusiastic when he talks about forestry and the great things that can be
achieved in this area. A dedicated environmentalist, he supports the applica-
tion of appropriate technology in all agricultural areas.

leadership of M. M. Rahman and the A.LLD./Winrock assistance, this
situation has changed.

Thestyle of coordination has also changed. When itwas trying to establish
itself, BARC acted much like a bureaucracy, issuing orders to the research
institutes as if they were branch offices. Predictably, given the independent
spirit that usually characterizes rescarch scientists, the heavy-handed ap-
proach was unsuccessful and counterproductive. Rahman has applied a
lighter touch, asking questions rather than issuing instructions, and coop-
cration in the network has improved.

Still, complete coordination in the sense of well-ordered priorities and
no duplication of effort will probably not be achieved. The research insti-
tutions cach have considerable autonomy of operation and different re-
search mandates.

Also if all the institutes, universities, centers, regional stations, substa-
lons,cropstations, and farmingsystemssitesare counted, the total number
of places where rescarch is occurring runs into the hundreds. This is a lot
of work to coordinate, and BARC should probably not be tou troubled if it
does not achieve perfection. After all, science is often an untidy business
even in the industrialized countries. Some redundancy of effort will likely
always occur, and is not a “bad thing” if it results in earlier or more quickly
validated research results.

Each of the primary research institutions carries out a wide range of
applied and adaptive researchactivities. The basic rescarch is augmented by
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Tea Time in Bangladesh

Tea is treated as something of a luxury item in Bangladesh and has not
reccived much government attention. Most of the tea is grown on 150
privately-owned estates in the northern part of Chittigong Division (Sylhet
region) near the rain forests. The yield is the lowest in the world.

The Bangladesh TeaResearch Institute, established in 1957, isthe scientific
arm of the Bangladesh Tea Board. The main rescarch establishunentislocated
at Srimangal. The research program is planned and applied largely in
accordance with the necds of the teaindustry. A major activity of the institute
isthe advisory service providedto the teaestates, which includesshort courses
as well as technical assistance visits. There is also a traditional program of ag-
ronoiic rescarch and an experimental tea factory.

Recently, a collaborative effort with U.K. consultants has been made to
improve the quality of teas to an acceptable international level. “Fea-tasting
sessions”are organized to highlight manufacturing defectsand give guidance
to planters.

cducational support in the form of workshops and seminars for scientific
personnel,inservice training for supporting staff, and fielddaysandrelated
cfforts to communicate research recommendations to extension agents,
farmers, and others who use the information. Many of these activities are
multi-isciplinary and often inter-institutional in nature.

BARI is the largest of the rescarch agencies. The central station at
Joydepur—350 acres with an underground irrigation system—opened in
1979; about 250 scientistsare at thissite. In additon, four regionalrescarch
stations—Ishurdi, Jamalpur, Jessore, and Hathazari—employ about 60
scientists in total. The stations vary from 75 acres at Jessore to 200 acres at
Ishurdi and Jamalpur. Eighteen substations located throughout the coun-
ury house some 25 rescarchers directly responsible to their local regional
station. The BARI system also includes the Bangladesh Agricultural Insti-
tute in Dhaka, which offers undergraduate and graduate instruction to 500
students annually, and the College of Agricultural Sciences at Salna for
graduate students.

In addition to being the largest, BARI is also the most diversified of the
rescarch institutes. Since the basic food and commercial crops in Bangla-
desh (rice, tea, jute, and sugarcanc) alrcady have institutes, BARI conducts
rescarch on all the rest. These crops include oilseeds (mustard and rape),
pulses, wheat, tobacco, cotton, citrus, maize, potatocs, vegetables, and other
horticultural varictics. Multi-disciplinary studies have been organized for
several crops, wheat, potatocs, citrus, and vegetables,

Each BARI regional research station focuses on the crops of its locality.
For instance, researchersat Hathazari (near Chittigong) work with spices,
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Down on the Farm

The test plots arc a picture of neatness. Whether it is rice, or cotton, or
vegetables, therowsrunstraightand the weeds have disappeared. Each plot
is carefully labeled with a prominentsign (usuallyin English) that spellsout
what is being tested under what conditions. At the agricultural experiment
station, such tidiness might be expected; but many of these test plots are in
farmers’ fields. When visitors approach, the farmers gather around to
answer questions. (The children gather to have their pictures taken.)
Agricultural rescarch down on the farm is now a familiar phenomenon in
Bangladesh, and the farmers themselves are heavily involved.

“On-farm trials” refers to a genceral procedure in which researchers work
with local farmers to try out new practices under actual farming conditions.
The practices may have to do with a single aspect of a single crop; for
example, two varieties of rice may be tested side byside foryicld. Or they may
have to do with cropping patterns, such as interspersing rice crops with
different winter crops, in which case the term “cropping systems research”
is often used. Or an entirc range of practices—from the work habits of
womei to the use of draft auimals—may be studied, in which case “farming
systems research” scenis to be the preferred term. The important point is
that research is done under actual farm conditons. Since rescarch results
that do not prove out in farmcrs fields have little value, on-farm research
helps determine whether newseedsand technologyare improvements over
those already in use. To bridge the gap between the laboratoryand the real
world, the national rescarch system in Bangladesh has nearly 26 cropping
system sites operated by a number of institutes. BARI's on-farm trial division
cooperates with hundreds of farmers annually.

Bangladesh’s frequent contact with the international agricultural re-
scarch community has been an important factor in the spread of on-farm
research. A manual published by the International Maize and Wheat
Improvement Center in Mexico City (CIMMYT) to lay out the philosophy
on which on-farm rescarch is based was issued in part by the BARC
contractor as guidance for Bangladesh’s agricultural rescarch network.

On-farm research, as formulated in the manual, considers the farmer the
primaryclientinagricultural rescarchand central to organizing an effective
research program. The on-farm effort takes place within the broader
context of a total research program, including policy analysis.

A major component of on-farm research is the assessment of the natural
(physical and biological) and economic circumstances that influence farm-
ers’ actions. From this asscssment, trained biologists and economists can
pinpoint opportunitics to increasc the productivity of the resources at the
farmers’ disposal. The opportunities can then be screened for inclusion in
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Steps in On-Farm Research

1. Plan:Obtain knowledge and understanding of farmer circumstances and
problems in order to plan experiments.

2. Experiment: Conduct experiments in the farmers’ fields to formulate
improved technologies under fanners’ conditions.

3. Recommend: Analyze experimental results in light of farmer circumstances
in order to formulate recommendations to farmers.

4. Assess:Determine the experience that farmers have with the technologies.
5. Promote: Demonstrate the improved technologies to the farmers,

6. Incorporate: Develop and screen new technological components to incor-
porate into on-fanmn rescarch.

avaluable base for assessing the impact of alternative breeding decisions—
for example, the relative emphasis that should be placed on early maturity
versus disease resistance. Information from assessments of farmers’ circum-
stances and from onHarm experiments helps establish the production
benefit of each technological component, the associated risks, and the
types of farmers likely to realize benefits.

The profit environment in which farmers make decisions changes over
time. Prices farmers pay and prices they receive may also directly affect
farmers’ goals and resources. As the market for food staples expands,
farmers usually become more willing to depend on the market for food
supplies; hence, food preferences decline in their influence on farmers’
production decisions. Likewise, new credit programs mayincrease farmers’
ability to buy new seeds and fertilizers, for example, that they decide could
increase the production and profitability of their farms.

In the same way that farmers’ circumstances have determined their
current crop technology, they are also important in a farmer’s decision to
change technology. When farmers rcject new technologies, it is rarely
because they are conservative or ignorant. Rather, it is because they have
rationally weighed the likely changes in incomes and risks and decided
that, for them, the technology docs not pay. In farming systems research the
researchers' task is to incorporate knowledge of farmers’ circumstances
into the design of technologies so that the designs are consistent with those
circumstances.

This is the philosophy that BARC and BARI, particularly, have begun to
applyin the 1980s. At first, most of the work was in single cropsand cropping
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Major Agricultural Research Institutions

Bangladesh Academy of Rural Development
Bangladesh Agricultural Research Council
Bangladesh Agricultural Research Institute
Bangladesh Agricultural University
Bangladesh Institute of Nuclear Agriculture
Bangladesh Jute Research Institute
Bangladesh Rice Research Institute
Bangladesh Tea Research Institute
Bangladesh University of Engineering and Technology
Chittigong University

Dhaka University

Fisheries Research Institute

Forest Rescarch Institute

Natio: a. Livestock Research Institute
Rajshati University

Sugrurcane Research and Training Institute

systems. Increasingly, however, with urging and funds from A.LD. and the
World Bank, the principles have been applied more broadly to farming
systems.

The Farming Systems Approach

A farming system research site in Bangladesh is hard to identify from the
road. It has no walls, no guesthouses, often no signs—simply a mosaic of
farm plots around a small village. Somewhere on the site, however, is the
office of the research team. It may be a school building or a vacant shed. A
few tables and chairs showing the scars of heavy use grace the room, but
there are no computersand telephones. There are visual aids, mostly charts
attached to the walls, containing numbers—of participantsin the program,
crop yields, rainfall, etc.—as if it were a laboratory. Indeed, the fields have
become a kind of laboratory.

Research was first taken to the farmers’ fields in Bangladesh when BARI
initiated its fertilizer trial programs in the 1960s. Research on the farming
system concept itself began in the 1970s. The Bangladesh Rice Research
Institute (BRRI) started cropping system research as a participant in the
Asian Cropping Systems Programme established by the International Zice
Reseach Institute (IRRI), and the Sugarcane Research and Training Insti-
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An International Team

To keep tabs on farming systems research sites and other aspects of the
research program, Winrock keeps a team of people in the field, aswell asin
Dhaka. Attached to BARI regional research stations, these “associate produc-
tion agronomists” live and work in their various areas of responsibility.
Winrock provides housing and transportation, renovating, modernizing, and
repairing when necessary.

The Winrock field team reflects the international nature of technical assis-
tance in Bangladesh. Dr. R. N. Mallickin IshurdiisNepalese (and hisbook on
rice is believed to be the first book in English published in Nepal); Dr.
Nadarajah Wignarajah in Jamalpur hails (rom Sri Lanka; Leopoldo M. (Paul)
Villegas in Jessore is from the Philippines by way of California.

tutc began similar work in the same year. Other institutes, as well as
Bangladesh Agricultural University, soon followed suit. These cfforts were
brought together in 1980 in the National Cropping Systems Research
Programme organized and coordinated by BARC. In late 1986 there were
10 farming system research sites, three supported financially by A.L.D.

Initially these programs tested cropping patterns and component tech-
nology and their respective economic profitabilities. Less attention was
given to critical analysisof whyand under what circumstancesfarmersadopt
certain practices; how they allocate their resources and time to different
activities, both on and off the farm, to maximize their incomes; and how
external factors influence their decisions. These issucs are now being
addressed, and the groundwork has been laid for a strong farming system
program. BARI took the lead by establishing an on-farm research division
with a multidocation network of farming system research test sites. These
sites have been linked with experiment stations at central, regional, and sub-
regional levels.

To strengthen the system, the research planning process is regional; 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 programs and evaluate the results. Scientists
from other research institutes are also involved.

The site at Kalikapur, 6 miles from the BARI regional station at Ishurdi,
is an example of farming system research in action. Dr. R. N. Mallick and
M. F. Islam lead an interdisciplinary team of scientists that shuttles between
the laboratories and the fields, giving the farmers of Kalikapur intensive,
hands-on instruction in new farming methods. Kalikapur was selected asa
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Staffing for FSR&D

Farming systems research and development (sometines abbreviated to
FSR&D) emnphasizes working with farmersin the field. Since this emphasisis
relatively new in agricultural research, the existing staff at research stations
andatregional and national headquartersnormallyrequires some reorienta-
tion,

This reorientation includes research inethodology as applied to field con-
ditions and methods for working with the whole farm family—male and
female, young and old. Where appropriate, females may need to be added to
the research and extension staff. (In Bangladesh, although women work in
the research laboratories, none arc on the field staffs, though anumber ofthe
cooperating farmers are woinen.)

However, FSR&D builds on the cxisting basc rather than replacing the
existing research and extension staff. Experiencedresearchersand extension
specialists : emain in their present organizations, and much of the field staff
consists of young professionals trained specifically for FSR&D programs.

The farming methodsin use at Kalikapur evolved over centuries. Farmers
adopted the practices of their fathers and grandfathers, coaxing enough
rice out of the soil and water to fend off starvation, using livestock whenever
they could to help with the work. The cropping system component of the
farming research project came to Kalikapur in 198l. A survey was first
conducted to provide data that would serve as a benchmark for testing
purposes. Thereafter, various component technologies and cropping pat-
terns were introduced.

Results? There have been technical breakthroughs. For example, pro-
duction of mustard, animportantoilseed crop in Bangladesh, hasincreased
with the introduction of better strains and improved inputs. The average
yield is 627 kilograms per ha. When a modern variety (SS 75) wasintreduced
atthe farming systemsite, the average yield doubled. Some 60 percentof the
local farmers now use SS 75, cither as a sole crop or a mixed crop. The
addition of sulphur to the soil also proved beneficial, improving plant
stands significantly. Since sulphur can be obtained locally, the cost-benefit
ratio of sulphur use is 10- or higher.

There have been other crop improvements. For example, a modern
variety of rice (BR 11), tested at Kalikapur and now in widespread use, has
producedyields double thatof traditional varieties. Sunflowers, grown asan
alternate oilseed crop, have proved popular with local farmers because they
can be grown after the rice harvest, later than mustard or wheat. Chickpeas,
produced using better agronomic practices tested at the Ishurdi research
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station, have achieved an excellent stand, even without the use of fertilizer.
The controlled-condition results are now being field-tested at Kalikapur.

Vegetable gardening is gencrating a greater response than ficld crop
rescarch among small, mediumssized, and large farmers. This is good news
to nutritionists, because rescarch results indicate that the vitamin A and
vitamin C requirements for nine family members can be satisfied with just
40 square meters of land devoted to vegetable gardening.

Five vegetable cropping patterns have been employed with three to five
crops a year; spinach and amaranth especially are used for intercropping.
To solve the perennial problem of damage by domestic birds and cattle,
leguminous trees (Leucaena leucocephala) were planted around the home
gardens. Inaddition to serving asa fence, theyalso provide natural fertilizer,
green fodder, and fuclwood. To assure a regular water supply for the
vegetable gardens, low-cost pumps have been installed and are being tested
for profitability and feasibility.

Of late, attention at the farming system rescarch site has turned to
animals. Small farmers in Kalikapur tend to have poultry and goats while
large farmers have buffaloes. Ninety percent of the large farmers—but only
40 percent of the small farmers—have bullocks. Cattle serve a dual purpose,
as draft animals and as a source of dung. Despite the pleas of rescarchers,
dung tends to be used more for fucl than for fertilizer. There is litde
veterinary care and an acute shortage of rice straw for fodder from June to
August. As a result, the draft animals tend to be in poor health, land
preparation times arc longer, and yicls are poorer.

A detailed look at the work of the farming system research sites (those
near Jamalpur and Jessore tell much the same story as Kalikapur) reveals
that too much emphasis is still put on crops, not enough on farming prac-
tices. The close linkage prescribed between the laboratory and the field is
notalways apparent, and many researchers pursue their own interests with-
outreferencc to the farming system approach. Most notably, it is difficult to
trace the impact of farming system research on government policy. BARC
(especially Rahman, who headed the program when he was at BARI) is
enthusiastic about the methadology, but the ministries scem less per-
suaded.

Still, a good start has been made in institutionalizing science and technol-
ogy in the research network, and the situation is far better than it was in
1976—or even 1981. BARC is now providing lecadership, the research insti-
tutes are staffed and organized better, research results arc being tested on
the farm, and acomprehensive methodologyfor applying rescarch to actual
farm problems is in place—everywhere in principle and some places in
practice. What is nceded to complete the picture is an educational system
to increase the supply of rescarch and an extension service to satisfy the
demand for it.



84 o The Testing Fields

Delivering the Message

Dr. E. Boyd Wennergren and his colleagueslooked at Bangladesh’s agricul-
tural development in 1983, preparing to write what has become almost the
definitive work on the subject. They found much that was promising in
agricultural research, but that neither the training of extension workers nor
the organization of extension work was adequate.

In a similar vein S. G. Mahboob, professor and head of the Department
of Agricultural Extension and Teachers’ Training at Bangladesh Agricul-
tural University, delivered a keynote paper on Bangladesh’s extension
systemataseminar in December 1983, and identified 12 “major constraints”
to the communication of agricultural research.

The major criticism of the extension system is that there are too many
chanuels for delivering rescarch messages to farmers. At least 20 separate
institutions provide agricultural extension services, including the Depart-
ment of Agricultural Extension (DAFE), the major rescarch institutes, and a
host of separate training centers. DAE is the largest extension-oriented
institution and is recognized officially as the national extension scrvice.

BARI has introduced an Extension and Research Project in which
researchers and extension personnel work together to communicate with
farmers. Extension people are always invited to the “farmer days™ (de-
scribed by one person as “snacks and suggestions”) that are held vegularly
by the BARI regional stations. Nonetheless, thereis the definite feeling what
while research-extension relations are cordial, they are by no means close.
Tie link between research and extension is weak, and contacts between
personnel from the two branches are infrequent and informal.

About half of the extension personnel in the country are employed by
DAE, which operates in most of Bangladesh’s cropped areas and is organ-
ized according to political subdivisions. The farmers’ contact points with
the cxtension system are the union agricultural assistants and village
extension agents who report to agricultural officers at the thana (roughly,
county) level.

Personncl up to the thanalevel have usually been formally trained at one
of the 13 Agricultural Extension Training Institutes (AETIs) opcrated by
the DAE. Although there is variation, the facilities available for training at
the institutes arc usually inadequate. Above the thanalevel, the focusis less
on work with farmers than on program coordination, and most of the
higher-level positions are filled by persons with university degrees.

A farmer in Bangladesh cultivates many field crops, maintains cows and
other domestic animals, may have a pond for fish, and probably grows plants
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Going Up from a Godown

The Integrated Rural Development Program concentrates on developing co-
operatives, and extension training is a big part of this. Much of the training
is conducted at the Bangladesh Acadimy for Rural Development, which
began witha successful cooperative-building program at Comilla and now has
acenterat Bograaswell. Aformer director of the Bogra center, M. Nurul Hagq,
recalls the early days of the center:

“Years have gone since a newresponsibility came by. I stillremember the day
[in 1975] when an old Dasun brought us to Bogra. Miss Rristien Westergard
was with me. Since then she got her Ph.D. and became an authority on
development dynamisimn; I got stuck struggling for snvival at the new rural
development academy....On the following day, I went to the “office” and
found halfthe veranda of the Bogra palace being used asa godown for storing
cement....No classroom, no hostel, no cafeteria, and no arrangement for
training.”

The Rural Development Academy at Bogra now operates a full training
program. The present director is A. M. Chowdhury, a dynamic and well-
spoken young man who is fully committed to rural development.

extension agents was conducted by crop and other specialists at the thana
and district level; expatriate specialists were also involved. The visitation
part of T and V was highly organized; agents visited 160 specific farmers
every 2 weeks on a rigorous schedule intended to ensure a systematic
routine. Yetinlate 1983, Mahboob found “lack of support by subject matter
specialists” to be one of the barriers to cffective extension work.

Forces external to the extension system have also served as constraintson
effective action. These include lack of appropriate technology, national
price policies, and agricultural credit. Funding shortages have also re-
stricted the system. Travel money, a critical input for extension, isusually in
short supply. In addition, low salaries, minimal opportunities for advance-
ment, and assignment to isolated communities with substandard housing
all lower morale in the extension service.

Despite the negative assessments, there are bright spots in the extension
system. For some crops, such as tea, tobacco, and sugar, researchers have a
close working relationship with both extension personnel and growers.
Both BARI and BRRI work very hard to involve DAE in their planning to
exposc extension people to their rescarch. In the long run, the farming
systems rescarch approach will also tend to unite research and extension.
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CERDI and Friends

The Central Extension Resorces Development Institute, headquartered at
Joydepur, was created in 1978 with Japanese assistance. It was intended to
providealiaison between research and other government-supported agricul-
tural information institutions. CERDI staff provide technical training for field
personnel, prepare teaching materials for research institutes, and serve asa
teacher training center for other agricultural training agencies.

The Bangladesh Agricultural Development Corporation maintainsa Staff
Training Institute at Madhupur. The institute trains BADC personnel in a
variety of technical subjects, such as seeds, fertilizer, irrigation, and pumps.

Over half the thanasin Bangladesh have Training Development Centersto
train sclected area farmers. This includes cooperative leaders, pump opera-
tors, and tubewell attendants.

The Educational Embryo

The educational system of a countryis the embryo of agricultural research.
It must provide a steady strcam of trained people to staff the various levels
of the research and extension system—the administrators, the top scien-
tists, the mid-level technicians, and the field workers. And the stream must
be composed of Bangladeshi nationals; cxpatriatescan helpinatransitional
phase, but they arc not the answer in the long run.

Asimportant as the numbers are the attitudes that come from the educa-
tional system. Science-based agricultural rescarch must be objective, tech-
nology must be applied in an unbiased manner, and results must be judged
by rigorous standards. These are habits of thought best learned in school.

From this perspective, Bangladesh is already in a better position than
many developing countries. It has an academic tradition that dates back to
the days of the British rajand a strong base of physical facilities and faculty
members. Unquestionably, donor assistance has been important in creat-
ing this base; many of its universitylevel faculty were trained abroad at
donor expense, and many of the laboratories and other facilities were built
with foreign aid. Bangladesh's strong commitment to learning can lead to
educational excellence.

Thatsaid, there is still sufficient cause for concern. Agricultural research
and extensionrequire people with higher secondary certificates and univer-
sity degrees, and the primary and secondary schools must supply the
candidates. Will the Bangladesh educational system be able to do this well

enough in the near future?
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School Days

The structure of education in Bangladesh is somewhat similar to that found
in the United States: three levels of education—primary, secondary, and
higher. Religious schools, the Madrasha, also provide secular education at all
levels. Primary schools and most colleges are public, statefinanced institu-
tions, while most of the regular secondary schools and the religious schiools
are privately financed, although private groups get some public support.

Students enter school at age five and pass through ten grades divided into
two five-year segments. Those passing the ten grades and also a written
examination are awawrded a secondary school certificate. Students may also
pursue a two-year “higher seccondary™ program, after which they are again
examined in order to receive a higher sccondary certificate. With this
certificate, they can pursue higher education,

Onec-third of the children old cnough to attend primary school do not
enroll atall. Of those who complete primary school, half drop outbetween
gradesfive and 10. Three-dourths of the students will notcomplete grade 10
and be examined for the secondary school certificate. One-tenth of those
who finish grade 10 will not make it through grade 12 with a shot at the
higher secondary certificate necessary for college admission. This dropout
rate cannotbe explained awayasa bad situation that will inevitablyimprove;
the figures were actually better 10 years ago.

The reasons lor the poor showing are all too familiar: teachers (few of
whom are women) are poorly paid and ill-trained; facilitics are run-down;
supplies and textbooks are lacking. Government spending has not re-
flected a high priority for education, which helps explain why others giveit
low priority.

One could say education is simply too costly for the poor people in
Bangladesh who make up most of the population. Not only are there out-
of-pocket costs—books, clothing, etc.—but also opportunity costs, Time
spentin school is apt to be income forgone, especially in rural areas where
children perform many chores. Since the system does not reward educa-
tional attainment, many families are not willing to pay the price.

University enrollment has increased slighty, with about 40,000 students
enrolled in the four major liberal arts universities (Dhaka, Chittigong,
Rajshabhi, Jahangirnagar), the enginecring university, and Bangladesh
Agricultural University; BAU gets about 10 percent of the total.

Theagricultural university was established at Mymensinghwithinsight of
the Brahmaputra River in 1961 to be thecenter for agricultural science and
technology. A.L.D. and the World Bank provided the funds for practically
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The Graduate

M. Habibur Rahman is from Jamalpur, the product of a middle-class family.
Like inany Bangladeshis, he fled to India to escape the slaughter of the War
of Liberation but returned to help build an independent nation. Having
studied English since his third year of school, he is fluent in the language.

Habib is a graduate of the primary and secondary school system and of
Bangladesh Agricultural University (master’s degree level). He hasno quar-
rels with the program at BAU. He found the instruction very practical and
disagrees with charges that the curriculum is inflexible. Most students are
absorbed in their studies and there is little time for student life. 1 Iabib feels
that the university prepared him well for professional life. Now a family man
himself, he hasno Ph.D. aspirations.

Untike most graduates, he went from the university into the private sector,
working for a tobacco company. For the last year he has worked for A.LD. in
Dhaka, assisting in the agricultural research project.

the entire plant—buildings and laboratories as well as a 1,000-acre experi-
mental farm. They also paid to have many of the faculty trained abroad
(the Texas Aggie connection). In addition to the main campus at Mymen-
singh, BAU also has ties with the Bangladesh Agricultural Institute, the
Bangladesh College of Agricultural Science, and the Patuakhali Agricul-
tural College.

Observers differ as to how well BAU is fulfilling 1ts role. Wennergren
describes the curriculum as “theoretical and inflexible,” the library hold-
ingsas “limited,”and the research and extension efforts of the facultyas “not
a quality lcarning experience.” BAU, he says, has “drifted into semi-
isolation” and has little influence on the agricultural scctor.

Members of the current faculty as well assome graduates of the university
deny these charges. They contend that students do obtain practical field
experience. Certainly the farming systems research site that the university
operates ncar Mymensingh seems to provide ample opportunity for this.
The faculty members involved in the program are knowledgeable and
cnthusiastic. They are more concerned with crops than with farming
practices, but so are the BARI stations.

Academically, the university still has a long way to go. Only a few
doctorates have been awarded and no more than a few are in the pipeline.
Graduates with lesser degrees, however, are helping to staff the research
institutes and other organizations in the agricultural sector, including
A.LD. About one-third of the BAU faculty members themselves have
doctorates, and these were awarded outside the country.
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The vast network for agricultural research in Bangladesh is now led by
persons trained abroad and is assisted by expatriates. If the network is to be
supplicd from within, BAU will have to provide more and better training to
morc people. To do this, the university needs a much larger pool of
secondary students from which to draw. The secondary schools, in turn,
need to see greater numbers comingout of primary school, and so on. [tall
starts with basic education, and until Bangladesh can improve its perform-
ance in this regard, agricultural rescarch is likely to suffer.

For now, the rescarch network is doing well. The scientists desiguiug the
projects in the offices, bending over the microscopes in the labs, and
wielding the notebooks in the fields are capable and committed. But
international donor agencicsare footing a large portion of the bill. If donor
agencics lessen their training cfforts, it is not clear that the Bangladesh
educational embryo could grow to fill the gap.
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Improving Agricultural Production
in Other Crops

Raising Cane

Farmers in Bangladesh, it is reported, like gur for breakfast. The thick,
syrupy substance is derived from sugarcane and is similar to molasses. The
farmers get quick energy by devouring a plate of gur with rice before
beginning the day's labors.

However, the farmers do not get all the gurthey want because sugarcane
also yields sugar, and the people who control the processing of cane are
more intcrested in having it turned into sugar than gur. Even home gur-
making is restricted by law and has sometimes been banned outright.

Likewise, the people who do research on sugarcane are not encouraged
to find ways to improve the making of gur, though some of them would like
to. The conflict between food cropand cash crop hasbeen resolved in favor
of cash, and the farmers must find something else to brighten their mor-
ning rice.

Sugarcane ranks third as an agricultural cash crop in Bangladesh, and
sugar is the country’s second most important (afterrice) agro-industry. Still,
foreign exchange must be spent to export sugar. Although this is as much
amatter of price policy asresearch, increased productivitywould help small
farmers improve their financial returns.

Increasing yield is about the only answer, froma production standpoint,
since thereare no plans to devote more acreage to cultivating cane. Finding
ways to raisc more cane per ha is the challenge facing the Sugarcane
Research and Training Institute (SRTI) at Ishurdi.

The commercial, as opposed to agricultural, orientation of the institute
became pronounced after the institute was relocated in the industries
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Making of an Institute

The present Sugarcane Research and Training Institute (SRTI) actually
tracesitslineage backto 1913, whena SugarcancSecdling'l‘estingStalion was
located at Dhaka; it was financed by the Imperial Council of Agriculture. The
station operated until 1947

Afterabrief hiatus,a Sugarcane Research Station was established under the
Ministry of Agriculture at Ishurdi in 1951. Suffering from lack of funds and
facilities, the new station was first taken over by the Food and Agricultural
Councilin 1960, then handedto the agriculture ministryin 1965. All activities
came to a halt during the War of Liberation.

The present overscer, the Ban gladesh Sugar and Food Industries Corpora-
tion, Ministry of Industries and Commerce, took over the station in 1973, but
its name and assets went through several incamations before achieving the
present status as SRTT in 1980.

ministry in the carly 1970s. When the move was made, all scientific person-
nel but one left the institute, so the staff has had to be rebuilt from scratch.
This has been done, and a large and enthusiastic group of scientists now
staffs the laboratories.

Research is focused on developing new sugarcane varictics and a clean
secd program, cxperimenting with inputs such as fertilizer, and improving
methods and times of planting. Research findings are combined into
technology packages and disseminated to the farmers for adoption. Like a
number of the institutes, SRTI does a lot of its own extension work.

Small farmers produce nearly half the sugarcanc grown in Bangladesh,
the typical grower raising the crop on a onec-acre plot. Cane yiclds are low,
and so is sugar quality. The average yield is about 15 tons per acre with a
sugar recoveryrate of 1015 percent—about 1 ton of sugarayear. Sincq the
growing scason is long—12-15 months—farmers have resources invested
for a long time, and they often supplement the cash crop by producing
aman rice or a winter crop of pulses or vegetables.

New sugarcane varietics are an important research objective, and some
higher-yicld strains have been developed. Isd-16 isan especially promising
varicty that is superior to other commercial varieties grown in Bangladesh.
It has a higher yield, a high sucrose content, and a low fiber content. This
varicty produccs the most recoverable sugar per acre of any type grown in
the country.

Sugar recovery rates are influenced by poor varicties, insects, and plant
diseases, but the largest loss is post-harvest. The time lag between harvesting
and crushing of the cut cane causes a breakdown in the sugar. Over a 6-day
period, the loss can be 34-56 percent of the total sugar content.





http:post-harvc.st

94 o The Testing Fields

The Aussies Lend a Hand

The sugarcanc expertise of Australia was brought to Bangladesh through the
Bangladesh-Australia Sugar Industry Project, 197883.

The Australiansprovided funding for construction of several grecnhouses,
a heated germination chamber, and seedling raising platforins. They also
purchased laboratory equipment, furnishings, books and journals, farm im-
plementsand machinery, and a smallworkshop for repairsand maintenance.

Atraining building wasalso built at SRT1, and some SRT1scientistsreceived
training in Australia.

technology. Their concern is that although the total yield of the two crops
will be greater, the yield of the rice will be less. The rice, of course, is what
the farmer needs to feed his family. Once again, cashcrop and food-crop
needs clash.

There have been no dramatic research breakthroughs in sugarcane as
there have been in wheat. The principal results SRT1 can point to are
percentage increases in yields due to improved farming practices; no
“miracle sugarcanes” have been unearthed.

More progress has been made in another crop that ranks along with jute
and sugarcane asa cash commodity. This is tobacco. The Tobacco Research
Station, under the Bangladesh Tobacco Development Board, has collected
and studied a Jarge amount of germplasm at different stages.

Two high-yielding varieties of cigarette tobacco, Orinoco and Sesmaria,
have been released and recommended to growers. Two new varicties, BAT-
I and BAT-2, have evolved through hybridization. The varieties are charac-
terized by low nicotine, high-reducing sugar, and highyield. Another good
quality cigarette varicty, Sesmaria Gold, is under advanced yield trial, and
other high-yielding tobacco varieties are expected to be released.

Everybody Grows Jute

A mail order companyin the United Statesoffersa inan'ssportsjacket made
out of pure jute. Billed as a summer jacket, it is a bit too heavy for tropical
wear, but does well in cooler climates. The material is similar in color and
texture to sacking.

When the jacket was exhibited in Bangladesh, no one, apparently, had
ever seen anything like it. Jute clothing is not an industry in the country.
Instead, jute in Bangladesh is used for packaging material or carpet back-
ing. Observersadmitted that the jacket suggested a possible export market.
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But that would be the future. The reality of the present is that the jute
industryisin trouble in Bangladesh. Jute isthe nation’s number one export,
accounting for about two-thirds of its foreign exchange earnings. in addi-
tion to perhaps 250,000 people involved in some aspect of jute manufac-
ture, millions of farmersrely on the crop for cash, putting down small plots
wherever they can. Said one researcher at the Bangladesh Jute Research
Institute (BJRI): “Everybody grows a little jute.”

The industry’s troubles are primarily in marketing. First, there is a
greater supply and thus more competition. India, China, Bangladesh, and
Thailand account for more than 90 percent of the world’s jute supply, and
several of these countries have upped their production. Forexample, India,
with a big stock of processing mills in Calcutta and a reduced growing area
because of the loss of East Bengal after partition, has made a determined
cffort to achieve selfsufficiencyin the industry. More and more acres of jute
have been planted.

Second, the demand for jute has declined. Synthetic materials have been
rapidly replacing jute as a type of packaging material for many years. In any
case, due to bulk shipping, not as much packaging material is required as
formerly. The jute sacks holding produce that once crowded the docks are
no more.

With supply up and demand down, world jute prices have declined and
with them a lot of Bangladesh’s income. In that country, also, where a
growing population must feed itself, jute hashad to compete more with rice
and other food crops for the available acreage. Everybody may have grown
a little jute at one time, but that is not true now with low prices and higher
priorities for scarce acreage.

These difficultics indicate that there never has been a better time for
breakthroughs in jute research. Some critics say jute research has suffered
from a lack of intecrnational stimulation. The kind of interaction with
for ign research characteristic of rice and wheat has not occurred in the
case of jute. The CGIAR centers are conicerned with food; little attention is
given to fiber.

BJRI rescarchers are fully aware of this situation. A statement on the first
page of a pamphlet on research achievements issued by BJRI in 1986
summarizes the problems of jute research. It reads, in part:

Bangladesh Jute Rescarch Institute came into existence as a full-fledged,
autonomous organization through promulgation of an actin 1974, although
agricultural research on jute [was] started much carlier by the Fibre Division
of the Directorate of Agriculture. Research on jute was strengthened through
the establishment of [the] Jute Research Institute in 195] under the auspices
of the Pakistan Central Jute Committee, and the research organization was to
be administered by the Central Ministry of Agriculture from Islamabad.
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Utlizing Jute

Consumption of jute in Bangladesh is smaller in relation to the size of the
industrythan in other major jute-producing countries. Domestic use accounts
for only 10 percent of mill output, with sacking being the principal manufac-
tured product delivered for internal consumption.

Competition from synthetic products has had only alimited effect on jute
consumption. Locallyproduced polyethylene filin and bags are used primar-
ily for packaging pharmaceuticals, foods, and otherindustrial productswhere
juteisnotnormally used. Thusa decline in the use of jute sacks for packaging
foodgrains and other agricultural produce means a decline in agricultural
production, not an increase in the use of synthetic fibers.

The jute manufactwring industryin Bangladeshwill continue todepend on
exports for a major part of its demand.

It is needless to mention the importance of jute in the economy of the
country, and, therefore, when the Jute Research Institute was initially estab-
lished in the present campus in the year 1951, it was supposed to have the
following three oranches: (1) Agricultural Research on Jute; (2) Technologi-
cal Research on Jute; (3) Marketing and Economic Research on Jute, The
agricultural research on jute was started in 1951 [and] technological research
on jute in 1963, while the marketing and economic research on jute is yet to
be started.

The Jute Research Institute is unique in its kind in the sense that rescarch
on jute is not carried out in many placesin the worldlike rice, wheat, potatocs,
maize, etc. Research on jute is carried out only in Bangladesh and India, and
therefore our knowledge of the subject is very much limited. In [the] case of
other crops...we can share and get benefit of the research knowledge being
carried out clsewhere. | But] in the case of jute, there isno such scope, and the
Jute Research Institute isrequired to carry out the basicresearch for which the
specialized, trained manpower and additional physical facilities are required.
In...agricultural research, particularly to evolve a new variety, the breeder’s
main tools are the genetic materials or genm-plasm with wide variability. In
[the] case of jute, there is 1o possibility of having iinproved germn-plasin from
other countries or other intemational research institutesas |is] done in [ the)
case of rice, wheat, potatoes, maize, etc. The BJRI has to create variability in
germ-plasm, [a task] for which it needs more scientists having [a] sound
background in breeding.
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Jute ready for market. The decline in world jute prices has hurt the Bangladesh
economy.

The list of BJRI's research achievements is modest. Some improved
varicties have been developed, some agronomic practices have beenrecom-
mended, some controls of diseases and pests have been advanced. There
have been statistical studies and some technological research.

A number of methods have been developed and recommended for
improving fiber quality through retting (soaking of bark in water). For
ecxample,a ribbon-retting technique was developed bywhich the greenbark
of theplantsisremoved in theformof ribbons prior toretting. Better quality
fiber is obtained retting these ribbons. Through ribbon-retting, both the
bulk of the plantsand retting time are reduced by almost half, thus reducing
the total water requirement.

Despite the constraints on juteresearch, the hardworkingscientistsat the
Sher-e-bangla Nagar complex in Dhaka are notlacking in enthusiasm. Jute
production is having difficulty holding its own, but “its own” has repre-
sented a good chunk of Bangladesh's agricultural production for a long
time. In any case, the fate of jute is in the hands of macroforces that
researchers are powerless to control. Marketing must improve or the
research will be meaningless. Perhaps the answer liesin the local manufac-
ture of jute clothing for U.S. export. A market that is rediscoverii:g natural
fibers,suchascotton,sitk, and linen, mayalso adopt jute clothiugasthe new
“in” fabric.
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Jute Sticks Stocks Rise

Although more than 30 species of jute are known, only two—white jute and
tossa jute—are widely grown. The jute plant contains a bast fiber that is sepa-
rated from the stern and bark after retting (soaking) in water. The quality of
Jjute fiber is strongly influenced by the availabilityand quality of retting water
used to prepare the plant for separation of the fiber from the stem and bark.

Jute sticks (the wood stem from which the fiberis separated) are about twice
the weight of the fiber. Ilistorically, jute sticks have been used for such
household purposesasfirewood, dungsticks, fencing, and roofing. Although
importantto the houschold, the stickswere of substantially lower commercial
value than the fiber.

More recendy, jute sticks have been a source of wood fiber for making
paper. This use, combined with the increasing scarcity of firewood in many
producingareas, hasraised the value of sticks retative to the value of the fiber.

Farming the Forest

Bamboo is a ubiquitous construction material in Bangladesh. The ladder
that leans against a building in Dhaka wiil be bamboo; the scaffolding at a
construction site will be bamboo; fish nets are hung on bamboo poles, A
tough, durable material that growslocally, bambooisan important element
in the cconomy.

But the supply is being exhausted. Bamboo is prominent not only in the
daily lives of rural Bangladeshis, but in the paper, cellophane, and rayon
industries as well. The regencration of bamboo has, therefore, been given
a high priority. The search is on for high-yiclding varieties and effective
propagation methods, such as branch cutting, culm cutting, air layering,
and ground layering.

Given the dcnsity of population, there is tremendous pressure to use
forestland for agricultural and other purposes, though forest resourcesare
extremely limited. Although less than half of the land is scientifically
managed, about 20 percent of the land area of the country can produce
forest crops. This includes the unclassified state forests in the Chittigong
Hill Tracts, newly formed land in the coastal belts, and village groves.
Besides, trees can grow on denuded hills, waste land, and marginal land
(road and railway embankments). It will not be possible to meet the
increasing demand for forest products from government land alone.
Instead, the bulk of the supply will have to come from village resources,
waste and marginal land.
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Fuel from Weeds

In most places, the water hyacinth, a plantofthe lily family with narrow green
leaves and fragrant flowers, is reyarded as a noxious weed. Resistant to
herbicides and even automobile exhaust fumes, it clogs rivers, lakes, canals,
and ditches. Millions of dollars are spent in efforts to control it.

So it is—almost—in Bangladesh. The water hyacinth thrivesin the flood-
prone country, even in the city of Dhaka. Butcontrolisnotan insurmountable
problem. Inmostareas, byacinths are acnuallya resourceused to meet a varicty
of needs of poor famnilies. Theyare used aslowgrade cattle feed when fodder
is shortand are pressed into service asamulch/fertilizer. When dry, theyare
used as an ineflicient cooking fuel, threc io four baskets of diied hyacinths
being required for one day's conking. Fuelwood is in short supply.

Until recendy, relatvely litde concern was shown for forest resources.
Theshifting cultivation of the tribal population in the Chittigong Hill Tracts
has rapidly depleted the tree cover, causing deterioration of soil fertility,
accelerated soil croston, and heavy siliation of Kaptai Lake. Tidal forests,
which offer an important barrier against cyclones, have not been well
managed or harvested. In village groves, the rate of removal is higher than
the growth, so the resources will soon be depleted.

The projected demand for imber and fuelwood, at the current level of
consuinption, greatlyexceeds lhcnvailul)lcsupply. The (lcmandisnollikcly
to decrease. Most of the people do not have money to buy fucl and must
continuc to gather wood on the millions of rural homesteads. T'o close the
gap between supply and demand, the productivity of the cxisting forests
must be improved and ways must be found to meet rural energy needs in
other ways, inchuding through multi-purpose tree species that can be
integrated into farming systems.

‘This message has now had an impact at the highest policy levels. Affores-
tation, reforestation, and social forestry programs are being pursued to
increase state and homestead forest production. Agroforestry has become
a priority with the government, the international donors, and the agricul-
tural research community. One of the challenges is how to manage forest
resources, anotheristo utilize multipurposc tree specicsin farming systems
so as to meet fuelwood and othier needs.

The centerofresearchactivityis the Forest Research Institute (FRI) in the
agricultural ministry, respousible both for forest management and forest
productsresearch. The institute is headquartered at Chittigong, and addi-
tonal experiment stations arc in the forested areas of the country. These
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propagation has been achieved only in teak, gamar, mahogany, garjan,
dhakijam, silkori, kadam, semul, and telsur. The techniques are being used
to develop clonal sced orchards. More than 1,700 trees of 25 important
forest species have been selected for scion grafting in order to raise clonal
sced orchards. About 600 acres of orchards of teak, gamar, garjan,
dhakijam, and simul have been established since 1978, International trial
plotsfor teak and gamar have been set up at two ficld statons, and teak and
gamar gene banks have also been established.

Trees are susceptible to pest attack from the seedling stage to maturity,
so major pests of important tree species have been identified and listed. To
lay the groundwork for combatting these pests, a national reference collec-
tion of more than 6,000 forest insects has been built up from the different
forest areas of Bangladesh, and about 300 species have already been
identified. The pathological herbarinm houses about 1,800 specimens of
wood-destroying fungi, of which 60 species have been identified. A model
control measure hasbeen suggested for lyblaea puerea, a serious defoliating
teak pest.

In order 1o assess the comparative profitability of different species on
different sites, cost-benefit analyses of forest plantations are essential. An
experiment conducted on teak helps to explain forestry’s contribution and
economic efficicney in relation to agricutture and industry. It also notes
management problems and suggests ideas for maximizing sustained net
returns from a given arca of plantation.

Forest products research determines the technological properties of
different woods, develops new products and processes, and finds optimum
cconomic uses for forest products. Properly dried or seasoned wood makes
a beuter product, and treating with preservatives triples the life of wood,
bamboo, or grass.

In this connection, kiln-drying schedules of 30 species and airseasoning
schedules of 20 species in plank and sleeper forms have been developed.
Treating schedules for a number of timbers and bamboos have been
prepared, and the Bangladesh Railway isusing locally seasoned and treated
species. Also, studies are being conducted on treating freshly felled trees by
the sap-displacement method. The process, being simple and inexpensive,
can be carried outin rural arcas and should have a considerable impact on
the use of posts and poles in villages.

A.LD. has recently joined the agroforestry push in a big way by funding
(more than $12 million proposed) the Homestead Agroforestry Research
and Extension Project. The government of Bangladesh is to provide several
millions in matching resources.

If carried out as plani.ed, the A.LD. project should have a major impact
on agroforestry activities across the board. The funds would be used for a






/()O

6

Complete Agriculture:
The Non-Crop Initiatives

Thedeep tubewells thathave been installed in the drier areas of Bangladesh
for irrigation purposes are often used only 4 months of the year; lh(:y
irrigate one crop for a period of time. The rest of the year they lic idle,
subject to deterioration or vandalism because no one looks out for them.

Meanwhile, the drinking water situation in the rural arcas of Bangladesh
isasbad asin any developing country. Manyrural peopledo not have access
o clcan water, and water-related diseases abound. (In fact, Dhaka is the
headquarters of a major center for rescarch in diarrheal discases—
ICDDR,B.) The United Nations Children’s Fund (UNICEF) and other
agencies have sponsored a program to install handpumps, but siich pumps
do not penectrate the carth very deeply. They sometimes fail to deliver
quality water and even go dry in certain seasons. Some are installed where
crops are served by deep tubewells.

The Rural Development Academyat Bogra is conducting an experiment
in one village in which a deep tubewell near the village is used for drinking
water whenitis notirrigating. Ar overhead tankwasbuilt,and wateris piped
to scveral village locations. * .ve water oudets cach scrve 20-25 users. In
return for the water, the viliagers keep tabs on the well.

No one is sure the experiment will work; there are some problems. For
cxample, the well is owned and operated by a cooperative, and many of
the usersare not members of the cooperative. But if the venture succeeds,
it may suggesta way to solve drinking water and irrigation problemns at the
same time.
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This integrated approach has increasingly become a characteristic of
Bangladeshi agricultural research. Although the rescarch network focuses
oncrops (their breedingand cultivation) and listsits research achicvements
mainly in these terms, it has aiso found time for rescarch in a number of
areas that serve all crops.

Nuclear agriculture, of course, is a research tcchniquc cemployed for a
varicty of crops. Butif cropsarc to be successful and meet the food and fiber
needs of the country, there must be soil in which they can grow, water to
nourish them, power to assist in the farm work, and germplasm for
breeding. Finally, crops must be processed from harvest to market. This is
“complete agriculture.”

The Nuclear Approach

The International Atomic Energy Agency (IAEA), based in Vienna and set
up by the United Nations to champion the peaceful uses of atomic cuergy,
sponsors the establishment of research facilities to apply nuclear tech-
niques, including radioisotopes and ionizing radiation, to agricultural
problems. One such facility has been established in Bangladesh.

The nuclear approach was applied as carly as 1961 in East Pakistan at the
Atomic Energy Agricultural Rescarch Center. The center became an insti-
tutein 1972and moved to its present location in Mymensingh in 1975. With
facilities provided by a grant from Sweden, the institute now has modern
buildings and demonstration plots on the campus of BAU.

For 10 years, however, the nuclear agricultural institute suffered from
status problems. Isolated organizationally, it was outside the mainstream of
agricultural research and was regarded as something of an impostor by the
older research agencies. Salaries and promotion possibilities were not
attractive, and the institute could not assemble its full staff complement.

Nuclear researchers argued that they were doing the same work as the
other institutes, only with different techniques. The research program was
organized around problemsrather than disciplinesor crops. The emphasis
was on mutation breeding of new crop varictics and efficient fertilizer use,
all mainstream concerns. These arguments finally prevailed, and in 1986,
the Mymensingh groupwas given full statusunder the agricultural ministry
as the Bangladesh lInstitnte of Nuclear Agriculture (BINA). The new
recognition has improved morale noticcably.

Nuclear research now forms an integral part of the national agricultural
rescarch system. The programs trics to augment crop production in the
country through nuclear techniques by using physical and chemical mut-
agens and radioisotopes. The principal activities center around removing





http:mpau+'+'+',.38

108 ® The Testing Fields

The Efjkcl of Gamma Rays

The key word in crop improvement is variability; where variability is limited,
improvementis not likely. Cropslike jute and pulses have a limited number
of varieties, and most crop varieties have one or more shortcomings. Nuclear
techniquesare valuable because they can create the all-important variability.

In varietal improvement through nuclear means, the seeds of target crops
are treated with gamma rays or chemical mutagens. These materials bring
about changes within the genetic material of the existing cultivars, thereby
giving rise to hitherto unknown types. The variability thus created offers
opportunities for improving the yield potentialand nutritional quality of the
crops.

Chittigong arca. In addition, a number of munghbecan strains have been
developed that cither resist or tolerate discases like ycllow mosaic virus,
powdery mildew, and cercospora leaf spot. Summer-type mungbeans have
been developed for cultivation in the Barind tracts through timc-ofsowing
and adaptability studies on exotic germplasm.

Through the application of gamma rays on three cultivars (two local and
onc indian) of blackgram, it has been possible to isolate mutants with
various desirable characters such as erectness, upright podding, and toler-
ance to discases. Some of these varieties are high-yiclding and promising
producers.

To cite a final varictal improvement, a chickpea (Bengal gram) mutant
has been developed through seed irradiation from the recommended
varicty, Faridpur-1; the mutant variety was named Hyprosola. It hasboth 20
percent higher sced yield and 4 percent higher protein content than
Faridpur-1. CGonsidering the two factors together, lyprosola gives 45 per-
cent increased protein per hectare—an astonishing example of varietal
improvement. llyprosola was released in 1981,

Tracer elements are important in nuclear agriculture because they play
acritical role in the study of the movement of fertilizer nutrients inside the
plantand in the soil. Basically, they trace the fate of the fertilizer applicd—
how much is being taken up by a particular crop, how much is lost, how
much is retained in the soil. Answers to these questions are necessary if the
proper fertilizer applications for maximum crop production arc to be
developed.

BINA has been active in finding the answers. Studies on fertilizer appli-
cationinriceindicate that phosphate maybe surface broadcast and worked
into the soil to obtain increased yield. In heavy-textured soils, and under
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Monsoon Months
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lessthan 55 in Rajshahi. Although the overall rainfall is plentiful, 90 percent
of it occurs in the six monsoon months from May through October. Thus,
the winter in the northwestern part of the country is dry indeed.

About 75 percent of the country’s land area is now cropped. During the
dry season, the available water (50 percentof the discharge of the Ganges,
Brahmaputra, and Meghna; 60 percentof the discharge of minor rivers;and
all extractable groundwater) is notsufficient to irrigate the entire cultivated
area. About 15 percent of the cultivated area is now irrigated, and this
amount could be increased. However, largescale withdrawal from the
minor rivers will greatlyincrease salinity in the southern partofthe country,
adversely affecting future agricultural development. The aggregate de-
mand for water for all uses—navigation, fisheries, municipal, and domestic
uses, as well as irrigation—must be met by the available groundwater and
surface water as fed by rainfall, and the supplyisfinite. Still, irrigation water
is regarded as a priority. Most irrigation water is groundwater, although
some surface water is moved to crops.
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The Greening Threshold: Impact
of Agricultural Research

The specter of famine in Bangladesh has receded somewhat into the
background, and agricultural production, while still short of meeting
national needs, looks promising. Bangladesh has not yet had the “green
revolution” of some Asian countries, but it has stirrings of this revolution
and may be on the threshold of greening. Agricultural research has helped
Bangladesh get to this point.

An agricultural research program can be evaluated from many stand-
points: itsefficiency asan aclivity, its effectiveness in cost-benefit terms, and
its impact on key indicators of progress. Of course, those who put money
into the program have a slighdy different standard—are they getting their
money's worth? All these measures must be addressed.

Research Revisited

InDecember 1983 BARCsponsoreda symposium in Dhaka to markitstenth
anniversary, “tenyearsofagricultural researchin Bangladesh.” The volume
of proceedings, published in 1985, hasa handsome cover, a facsimile of the
nakshi kantha (embroidered quilt) thatisan indigenous Bangladeshi handi-
craft. The volume includes congratulatory reports of achievements and
negative assessments. Some reports cover discrete research projects; some
are descriptions of areas that need to be researched. Others are, in effect,
critiques of whole areas of agricultural research.

The symposium reflected the range of conclusions that different obsery-
ers might reach when evaluating the efliciency of the Bangladesh agricul-
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Truth Test

“T'odaywe face economic insecurityand difficult planning choices with inade-
quate resources. We fly from crisis to crisis, flood to drought, with the spectre
of famine at the back of our heads. Crisis managementisa crucial adjunct to
the practice of normal science in research programs in our region. We have
leamed that technology approachesto crisisare not enough. Famineisoften
caused by lack of entittementamongthe poor,notsimply by physical shortage
of food supply....

More often than not, the rescarch evaluation process has been ritualistic
rather than analytical. 1 urge you to sce it as a kind of truth test against the
inertial momentum of all hierarchic systemsthat protectsus from new sources
of knowledge.”

—A. M. Anisuzzamau, Secretary, Agriculture and Forests Division,
Ministry of Agriculture, at a workshop in October 1984.

tural rescarch system. On the whole, the system s performingwell, butit has
many weak spots. Even some of its aspects that can be cited as strengthsare
only potential strengths because they are evolving.

Overall, the system could be given an “A” for effort—there is no end of
trying; perhaps a “B” for relevance—the research is relatively farmer-
oriented;a “C+" for coordinalion——-lhings have improved butthercisa Iong
way to go; and a “D” for comprchensiveness—some whole sectors, such as
livestock, the extension system, and education must be brought up tospeed.

The measures commonly used to judge agricultural research systems are
essentially procedural: Are prioritics for research clearly established? Is the
rescarch effort coordinated to ensure that prioritics are adhered to? Are
facilities and personncl adequate for high-quality research? Are research
findings uscful in terms of the prioritics? Are the findings communicated
to those who need them?

Looking at the Bangladesh system in these terms, there is, as they say,
some good news and some bad news. Prioritics are theoretically set by a
national agricultural research plan based on the national development
plan. Although this plan outlines some parameters and objectives, it does
not set priorities and is not much in evidence where the research work is
going on. The plan lists, as an objeclive, just about everything that can be
rescarched, and most of the items are given “high” or at least “medium”
priority.

BARC has responsibility for assuring that work is coordinated and
research priorities are set and followed. BARC has good leadership, solid
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