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Foreword 

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

For those involved in American agriculuire, the task does 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 cnstire intensive production and ever-bigger crops. 
To prove our point, we pay farmers not to 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 nuttiring, 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 exhatisted much of their most 
fertile lands and farmers now cultivate marginal and sloping areas, which 
produce low yields for the ever-increasing numbers of mouths that must 
be fed. 

I low can these countries increase yields on lands already under cudtiva
tionI? I low can they grow economically through more productive agricul
ture? 

One answer is research. Research on soil-how to husband and replen
sih 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 hardier 
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 fit a country's cdture and social structure. 
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crop varieties lhal will produce well in harsher environment",. Research on
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Succcssful agriculure is a key component of economic devclopment. 
Recognizing this, tile United States Agency for International Develop
ment (A.I.D.) has supported agricultural research for decades. A.I.D. has 
been in the forefront of agricultural progress in developing countries, 
supporting national and regional research institutions as well as the inter
national agricultural research centers, bllih inside and outside the Consul
tative Grozp on International Agricultural Research. 
The reasons for Iuirniig to agricultmral research in Bangladesh were 

perhaps more acute than anywhere else in the world. Faced with a bur
geoning popldation living ol'a lixed amount of land, much of it msuited 
for agriculture, this country has made great strides in growing enough 
liod, particularly grain, to feed itself. A.I.D. is happy to share with the 
readers of its Science and Technology in l)evclopment series the insights, 
concepts, and slicer persistence that have paid offso well for Bangladesh. 

Nyle C. Brady 
Senior Assistant Administrator for Science and Technology 

United States Agency for International Development 

September 1988 

Succcssful agr"iculture is a key compollelll of ecollomic dcvdopmelll.
Recognizillg lhis, the Uniled Stales Agellcy for IlIlernatiollaJ Develop
I1IclIl (A.I.D.) has supporled agricullural research for dccades. A.I.D. has
beclI ill lhc forefrolll of agricultural progrcss ill developing countrics,
supporting national ,md regional research inslilutiolls as well as the illlcr
national agricullural research celllers, boll) inside ami oUl'iide the Consul
tativc Gronp Oil IlIlerllatiollal Agricultural Rcscarch.

The rcasolls for lurllillg 10 agricullural research ill Ballgladesh welc
perhaps more anile Lhall anywhere else ill thc world. Faced Wilh a bur
geolling populationlivillg oil a fixed al1lounl of land, much of illllL'iuiled
for agricullure, lhis cOIllllry has made greal strides in growillg enough
filOd, parti<:ularly grain, 10 feed il'idf. A.I.D. is happy 10 share with lhe
readers of ils Sciellce alld Tedl1lology ill Developm(~lIt series the illsighl'i,
conccpl'i, alld shecr persislence lhal have paid oO"so well fi)r Bangladesh.

Nyle C. Brady
Senior A'i.'iislanl Admillistralor for Science and Technology

Uniled SL'lles Agency for IlIlcrnational DevclopmclIl
Seplember 1988



Preface 

Field research in a Third World nation catot be done adequately without 
dedicated local support. hi this coluiection, I woldd like to particularly 
expr ss my appreciation for tie help I received from Kevin Rushing, 
agricultural project officer, and Habibur Ra-dman, a Bangladeshi national, 
of the A. I.D. mission in Dhaka. 

I would also like to thank the indreds of scientists and other profes
sionals in research 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-I-00-5096-00 
with tie Agency for International Development. 

Edwiit L. Cobb 

Preface

Field research in a Third World nation calUlOt be done adequately without
dedicated lucal support Iii this cOlmection, I would like to particularly
express my appreciatiun for the help I received from Kevin Rw;hing,
agricultural project officer, and Habibur R.,lunan, a Bangladeshi national,
of the AI.D. mission in Dhab.

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

The malltL'iCript for this book was developed for publication by Metrotec,
Inc., Washington, D.C., under contract number DAN-I406-I-OO-5096-00
with the Agency for International Development

Edwi n L. Cobb



1 

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 it and famine ahead, it appeared that no amount 
of foreign aid or local effort coudd prevent this luckless nation from 
drowning in its own poverty and population growth. But while Bangladesh 
has not yet prospcred-it is still the world's .second poorest country-the 
struggle for development is going on, and its multitudes at least have a 
future. 

Prominent among itstriumphs are achievementsin agrictdtiual research. 
With a little help from its friends, the U.S. Agency for International 

Development (A.I.D.) prominent among them, the basket case may yet 
become a food basket. To understand the significance of these achieve
ments, however, it is necessary to understand the land, the people, and their 
agricultural heritage. 

Land ofRivers 

Two of the world's mightiest rivers, the Ganges and the Brahmaputra, 
define the character of the land. Flowing from India into Bangladesh, they 
change their names to the Padma and theJamuna before colliding in the 
center of the country near Dhaka, die capital.joined by two other rivers, the 
Meghna and the Teesta, and fed by countless tributaries, die 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 areas during the rainy 
season, spreading the rich silt over the land. lie constant flooding and 
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A scant 15 years ago, nangladesh was the "basket case" of the developing
world. With a war behind it and fam.ine ahead, it appeared that no amount
of foreign aid or 10caJ cLTort could prevent tlus luckless nation fmm
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.

Pmnuncntamong itstriumphs arc achicvcments in agricuJtmaJ researc h.
With a littlc help from iL'i fricnds, the U.S. Agency for IntemationaJ

Development (A.I.D.) pmminent among them, the basket case may yet
become a food basket. To understand the significance of these achieve
menL'i, however, itis necessary to understand the land, the people, and their
agricultural heritage.

Land ofRivers

Two of the worlel's mightiest rivcrs, the Ganges and the Brahmaputra,
define the character of the land. Flowing from India into nangladesh, they
change their names to the Padma and theJamuna before colliding in the
center ofthe country ncar Dhaka, thecapitaJ.Joincd by two otherrivers,the
Meghna and the Teesta, and fed by countless tributaries, tile fragmented
rivers reach like fingers toward thc Bay of Bengal to the sOUtll. They carry
millions of tons of silt eac h year and flood large areas dueing the rainy
season, sprcading the rich silt ovcr the land. 'Il1e constant 1l00ding and
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kcosionl of thc landchm igc tile paths of'rivcrsSal ter-Ilhc hndscapc' AishaIpc 
the cotn11 se of-g c11 1i 

l l~llcl ncm;se lol 55,000 squaare milei-abouit dic siz f'
th Aeicazi1 state ofWisconsanl or of'England mid WalesriziL. h~ 

lriVers ale eaIsily (lie most~promulicnt topognlpi featturcj Most of' (lie 
coitaris "In ilhaviaJ phana, [;rdy mlore tli~'k a cif ~ eel I 
grea"ter p'art of the coaill Ik is~actually thle m5latha 'LlithGanges, the lairgcst 
estl arlfe deltai ii thle iNcrliW.his coastal bel ( saisic ofSnIAl islands'. liad 

dl ive~Nrs fro t aIl-r, i is hard to (ell la Id fr-oml 0oil water Oly inIthe east 
is- Orthcfl'itless Irchiecd 'as gentle bills rise itI(i le' egolbldliII 

11Iildi II stripo(finhd necar Biurmna ki owijas the Chittigon gI-Iill fracts. 
Givltile fLii fthe lcrrana1, only modest development ofhalydr oelectric 

ilhe riversare~both ,iboon and-a barrer to transportatbon. Goods anid 
"people mvfrmnorihto soluthon die w'atcrwa -i, but the 9lie streamls 

~ oftenl stynulc Caist wcst tr1aic. BIridges are few and ferries alc b>ot S 1 andl~ 
dan$,cromsLe9 lnloe old they have been known to caipslzc ii bad 
watihersi mNc nprrllyvlpd 

crUliiUllllflhc lalul changc thc pallL'iofd\'cn;.aJtcr I.hc lallcl'iCllpc, alldshilpe
I.hc cuurse uf :lb'Ticllllurc,

U:tIIgh,dcsh cllc"mp:L'i.<;Cs alxml 55,HOH square mile5-:lholll lhc sizc of
lJu~Anlericul sl;.llc nf\\'iSCOIL'ii'l or ufEnglallrl alld Wales comhill ...'fl. 'Ille
rh'Crs arc casily lJlC 1II(1,'i1 PWlllillC1l1 IOPObrr.lphic fe:llllre, Must of Ihc
CUllllt.ry ili:lll :lllll\'i;lI plaill. rarcl)' mure limn" few fecI :11)(1\'C SC:1 Icwl. 'fhc
grc;llcr parl"flhc (u;L'ilJiIIC illaClllall)'OIC moulJl uflJ1C Caugcs, lJ1C Iargclit
csllmri ,... dcll;.l il' OIC worl(1. TIlillCO;L'ilal hell i'ia Illllli<lic oflill1:lIl L'ihul(l'i :uld
lidal ri\'Crs; from I1lc :Iir, il is harcllo Icll laud fmm walcr. Onl)' ill OIC c:L'i1
i.'i dlC lIalJlcss rclim'cd :L'i gClllJc hill ... risc ill UIC S)'lhcl rcgiull hnrdcdllg
India ami j II a strip llfhllld IIcar Uurlll;l known :L'i thc.€hittignllg HiJJ TracL'i.
GiVCl1 I1lc lJalJlcs,'iufl hc Icrraill,llldy Illodcstdc\'clopmclil ufllydrocicctriCl
pOWCI'1 call he cxpc<ilcd.

Thc rh'(~rs arc hulh a hUIl1l and a harricr to trallspOrI;.IUI>Il. ('.(luds aud
pcople IIII1\'C frulll Illlrlh III .'illlli h 011 OIC walcrwily.'l, hut 111C samc stre:llUli
UftCII .'ilylllic c;L'iI·wcsllrallic. Uridgcs arc fcw al\(I fcrricli arc IXl111 slow alld
~Ia IlgcrUlL'i: I'rcII"cuOy o\'crlnmlcd,ll,cy h:wc l>eCII k!lOWII II> capsize ill h.ul
wc:.lJlcr. NIlI snrprisill~ly. IxHh lJ1C milroad ami lughW:lY 1It~lwork'i ill
U:lIlglmlcsll arc poorly dc\·c1npcd.
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Pride ofthe Sundarbans

To Uluch of the world. the ~nbol of Ilangladcsb is the Royal>ncng;L1 i1igcr.
AI though the COIUlb'}' has otht'rwildlifc altraction50-...dcpballl~ in Cbittigollg,
for example. and a variely of deadly snakc.s--it is the Bcngalligcr that is We
principal attraction.

This magnificent animal, ollce Kcmingly headed for extinction, is now
making a COlDcbackin thc Swul3ih:lOS" wwch ha.~been designated awiJdlifc
park; Growing to 5 (cocl in length and with about a l&year life span.lhC' tigt'f
prcr' mostlyoll dctt and othcranimalutranded 011 rivcr bub by the receding
tide. However, lilt' older beasts sometimes hlnl Illan~atcr and prey all
workers in the acea.

A particular target is the honey-g:atbcrcrs, called mnu'iils; who maw the
Sundarbans looking up allhc trees.

1111m: is inO'c:uing imcrc:« in Bangladesh in wildlife protcctioll and
management:u a pm ofagrcHorestry. a fact that sbould plea5C Lherc~ tigen
ifnOI Lhe WlfortlUlate 1MUnU.

Even where road:'! exist, they are lI:JrTOW and not weD maintained. The
12()'miIe trip by road frl)mjamaJpuT to Dhaka takes an axlc-ehaltedllg 5
hours, aMumillg 110 major t.raffic tie~lps in villages or at key bridges.

The ri~rs also form the rough boundaries of the COWIUY'S po(jtical
division5=Chittigong. Dhaka, Khullla, and R.ajshahi~chlIamal for its
capiLaJ city. TIle ecological differences in the divisions arc not great,
consisting mainly of variations in minfaU. Rajshah.i, with an average o~55

inchesofrai nfall a year. is cOll5idered the dry region; Chittigong mayget J30
inches ill the ~me year. The heaviest rains occur in the monsoon months
from May to October aud the (jghtcst from Decemhcr to March.

Throughout the country. the c(jmate is warm and humid, ranging from
10M in the 40sand 50s Fahrenheit to h.ighs above 100. The combination of
c(jmate and rainfall means thatagricuJture can be a ycar...ound activitywilh
multiple cmppillg.

Forest'! still cover about 15 percenlofUle COUlltry. They arc mostly iJi the
Chittigollg I·JilI Tracts, where tropical and sc:mi-tropical evergreens prr.
dominate. and UI Ule Sluldarbans, a V35tjuflgle in the southwest where the
mangrove tree shares the billing with the famOlI3 Royal Bengal Tiger.
However. mrnJilofthe interior ofthe COUIILry has been drained and planted
with crops.

Apart from the forestsand substantial depositsofnatural gas. Bangladesh
hat few lIaturaJ resources other than its soil and waler. TIle $OiJ is basically
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just1oultside, the' small towni of Savar, nearDhakaj s a h~ige. monumeit! 
somewhatremniscent of a", spa'cecraf os d 

grouds, t cmmfemorts those who dlied in thic ighitforfreoagis 
,4, ~Pakistan 'in 1971.: le mlonluentwll iseem o6vers ttdto somel biutthe 

exuberaniceofthe builders istrunderstandable eas ieainwsaln 
ime wa vrte cenres the faecoming and mtch bloo hdfri 

hve not, ben, kidto the Benga- nation-as faraideneces 
concerned, 

Prbal -4eregions ithe Hindirst appeapfice-4in history,7 
habharala,9th 'cetr BC)isteto fPrince'Bhima, coniquest ofv 

what'is nlow Bangladlesh ,Varendra ii B 1angdomAs th ties of power 
ebbed andflowed inidia over the centuries, te- tipU area a 

ca aseparat politica identityadfon at least intermittenitpropr 

ity,- pa ticuIlarly. tu ider tlhe Pala dynasty. 
te i a n an f idii tl "osAt tie turn of he 13th centuryA.D., Muslim power swep er tentire. 

areanand broght a new era to Bengal.a Cities wterefounded, palaces built, 
gardens lad ot; roads constructed, 1 a lifeanuda cultu l elljoyed. 

I-Ioi&vr, tile Mogii Empire ou'sted the Mutslims iind~ia in'1526, and 50 
years later made Bengala province ans well. 

Thie Moghutisjextendrl(-d thiebeniefits oftheir "golden a-ge"-art anid tera,
tuhre, ovrland and world trade--to Bengal1, bift thre emnpire itselfultimately 
crumnbled before die British. THie first waivei caime withi the activities of tire 

SEasLtlnia-,Comipaniy~ceiteCaIc-cuuaL-. The s-,tiic'l afttder 
dIn'idian Mutiny in 1857,' witli the raj itself.Ztbe British governmenit.

British n~Ie was a mixed, Hessi',o di.B itrodi'icing an effiet 
adamiiistrative system, judicial bodies, and edicationalistitions, thle 
Britishbrougt ordr ,to tir rrinsucontiunent. Infrastuct t or 

coun improve an lcuttbecame a major commercial and 

clturalcenter. At ue same time British goods destroyed local industries, 
and the institutions 'thatweestablisled had remarkedly British flavor.Th~ulmBn'sWe aasc'en~-tlus 

e e 6 .Mtuslmswere particularly discontent, Hindus tended to 
rresig n themselves to Britishways learnrg Englishsending tir children, 

)t n for university training, anidstaffing the bdu kofle admnistrative.Lndoi 
$111 'illllaiprelrr( emanfarmers and 

pot.TleMufslims, oi2 the other hand, preferred t~o rmi ri n 
merchants, and every economic downturn tended to manifestitself as 
resentment tow-ard the British 

When Beniga pro incewaspartitio i edin 1905 creatngthe newprovinces 
of East Bengal and Assam, the Mslie s perceived itasa reugious diviston.m 
Although the Indian National otigress had served both Hindu ald Mtsl 
interests until then, thre wary Mltusli..s now establihed the Mislii.. L-eagut e 

6 • 'l'helJ'estingllieId.J

Unkind Fates

Just oll1.5ide t.he sm;lllt.oWIl of Sayar. Ilcar Dhab, is a huge monument.
somewHat. reminiscent of a spaceccift.. Towering above lallClscapcd
bJTOllllCls, it commemor"tes those who didl ill the fight for freedom agailL..t
l'ikistan ill 1971. ~rhc monument will seem overslatdl to some, but the
exuBerance of the BuilHersis understandable becawloe liberation was a long
time coming and much blood WdS shed fnr iL @Vcr t.he centuries, the fates
Have not been kind to the Bengal nation as far as inctepellrlellcc is
cOllccrnW.

•)rooobly, the regionls first app<;arnnce ill history, in the Bind" 'Ma
habharata (9th ccntury B.e.), is tllC story of Prince Bluma's conguest of
Wareniiia, a king<iom in wHat ls now Bangladesh. m the tiCles oli power:
c6bcd and oowca in India over the centurics, the:;Bengal area graaually,
created a separate political idclltityand fOlUld at least intermiuent prosper
ity, particularly lUlder the l)ala dynasty.

AtU,c turn OfU1C 13ul ceuturyW.D., Muslim powcrswept over the cntire
area and brought a new ern La Bengal. Cities were founded, palaces Built,
gardens laid out, road.. cOilStcucted, and a new cultuml life enjoyed.
Ho'¥e\'Cr,l1lc Moglntl Empire ollsteCl l1ie Muslims ill India in 1526, ana 50
>:ears later made Hellgal a province as well.

The MoghuLs extendt:d the bcne(jL..oftheir "golden age",.."..art and litera
ture, overland and world trad~oBengal, but the empire itselfllJtimatcly
cmmbled before Utc Briti...h. TIle first wave came 'YiU1 the activities of the
E.1.stlnrua Company, centered in c....culta. The onslaughtconcluded, after
Ule Indian Mutiny in 11857, with the raj itself-tJ'e British govcnunellL
British ntle was a mixed blessing for India. By introducing an efficient
administrative system, !indicial bodies, and educational illStitiltions, the
BriLisfl brOllght orner to the warringsuocontinellt. Infrastructure through
outUIC COUll~ improved, and Calcuua became a major commercial and
clIJtllral center. At the same time, British goods destroyed local industries,
and the instiLutions Lhat were established had a remarkcdly British Oavor.

The MllSlim Bengalis werc parLicuJarly discontent. Hindus tendea to
rcsigllthemsclves Lo British ways, learnillg English, sending their chiH:lren
to Loudon for unjversi Ly trainj ng, andstaffing the bulkoflheadmill.istrative
POS1.5. Thc Muslims, onUlc olher hand, preferred La remain farmers aud
merchan!." and every economic downturn tended to manifest iLsclf as
resentment toward the British.

When Bengal provi lice waspartitioneo inl905, creati ligUle newprovi IIces
afEast Bengal and &sam, the MuslilDS perceived it as a rcligioWl division.
1\Ithough the Indian National Congress had served botJ, Hindu and Mu.slim
interes1.5 tlutiJ theil, t.he wary Mu.sllms now established tfie Muslim League
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T". fTrilial ChaUengt

Banglacle~h h:lJi1.5own seces.~ioniMproblcm.ilbc billyeastem region ofl.he
counlrY bas a lriba] population ofabout a million people who do nOl.identify
with Dhaka, OriginaUynomad~ from B\um~.and I."astern lnelia.lhe l-till Tribes
(t.hl." CbalunaJ being lhe largeM group) are Buddhist and animist in rdigion,
and WI."ir cuJntre is quite di.'Ilinct frOIll lhat ofthe Oalland Bengali....

lbe HillTribes resist all efforts by Dhaka 1.0 :settleMuslim immignn1.5from
other parts oflhe country. Since the 1970s,the cenlnl governml."nt bas been
faced with an anned mOl1:ment,the Shanti Bahini guerrillas, and therl." have
been raidson Muslim !\Cl.lIen and Dangla(te:di anny caDlp:\. Benpii workers
have also bel."U kidnapped and killcd by olle uU'emist faction of I.he Snanti
Bahini.

Centra.l government reprisals have forced many ofll... lribal people 1.0 Dee
1.0 India. creating a ref"gee problem for tbal. cOlmU') aJ~ a pol.ential source
ofl.ension between Iklbi and Dhaka. Safar, the B:lIOgladesbgovcmmenthas
responded in mooen.tion to tbe mbal challenge and uworking to soll1: the
problem peacefully,

as their own org;.llli7.ation. E'..enwhell thesp(jt Bengal provi.nce was reun.ited
in 1912, the Mmlims continued to press for autonomy.

l'he final illSltltcame whell the British moved the imperial capital from
Calcutta to Delhi. Calcutta remained an importallt city. but the rest of
IkngaJ was neglected. As the days ofthe Bl'.itish mjclrew to a close, a un.ited
Bcugal became less imporl.'mt than a Muslim lilate separate from India.

By the eud ofWorld War II, even the most die-hard eolon.ia1ists realizeCl
tllat Ule days of the British Empire--on which "the sun never set"=Were
numbered. Nowhere was tlus more evident than in India. Gandhi rnllied
botl, mndus and Mu.sliDl.~ to the cause of independence, With si.ngle
minded determination, the aging Mahatma b'aveled throughout the laud,
ex.horting all lndians to the vision of a free and muted India.

Hindus and Muslims alike revered Gandhi, but they did not tIllSt each
olher. Jawaharlal Nehm'J Congres., I)arty and Muhammad Ali Jirmah's
MllSlim League :lgTeed ouly in their opposition to Ule British, and aU
Candlu's pleadillg3 for brotherhood could not bridge the gap between
them.

Faced with mouutingviolellce between Hindus and Musl.iou, the British
viceroy, Lord MOlllltooUen, saw no alteruative but to partition the country.
The question wa.~where to clrawuu: line. Muslims wer-e concentrated in the
two opposite sides of the liul>coutinent. ill PUltiab and Bengal, and Bengal
itself was divided between mndu-eontroUed &lIeutt.') and its luuterlall(b

·b~ ---"""""",,=~--------_·
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A Common Languagt

It i~ widdy believed that pOli~:I.~ionoh common language in sO'onR faclor
to building nationalllllity. If liO, Bangladesh is beltcT o1Tth7.lllllany develolr
ing nations. tlllc official language ilinan~a (abo called BangIa or Iknga!i),
S;uukrit-balled and similar to Hindi, it is spoken by 1II0st of the. population.

III the days of the British mj, ofcourse, English was widely spoken. but this
is no longer O'\le. Outside lbc modem commercial areas in the major cities,
both English speech and signs arc relatively rare. However, many Bangla.de
shis received thcir uni~rsityeducations in the UniledSlatC5a.nd the United
Kingnom and 2ft' nllent in English. lois includes 2 high percentage of the
people 1n\'Olved in agricullllral research. NlUnerousnewspapers. mllg:u:ines,
and books arc primed in Englisb.

and MUlilim-domiU:Jled Ea.~t Bengal. Calcutta was a major cowmcrch;j
ccnter while Ea.,t Bellgal wa.~:J poor agTicultllrnlland.

The solution devi.~dby the British, alld accepted fillaJJy. ifgnl(lgingly, by
aU parties, was partitioll-Qllinrua where Hindu.' would havc the majority
and a I'akislan ntled hy Muslim'. Paki,tan i~lf, however, was divided into
two territories; in J947, Bengal became wt Pakistan.

The arTallgemellt was probably doomed from the start. Except for
0ppoliition to the Briti,h (no longer an issue) and rcligiolL'\ solidarity,the
two Pak..istafls had little in common. The West wasthi,l1y populated, earned
little export incomc, tipOkC Urdu (and several otller languages), and ate
wheat and mcat. 1111e East was heavily; populated, produccd cash crops,
spoke only Bengali (nang-dla), and ate primarily rice and fish. Separated by
thcse cultural differences as well asa thousand miles or Indian territory. it
was unlikely that the two Pakistan" could merge into one nation.

From the beginning. govcrnment polic)'="defcnse, foreign affairs, the
ccollomy-wascoltll'oJled by West Paki.,tan in itsown interest. Even ill East
Pakistall, the admini.'\trativc servicc w:u manned by the bctter-trnined West
l'ak..iSlauis; they took o\'er from the Oeeing Hindull who had held the jobs
before. Mosttrade, commerce,and ballkingwasabocontroUed by the West.
8cllgali <li~conteutwas decp and abiwng.

It cnlpterl whcn tile governmentofl)ak..isL."l.1I decreed tI,at Urdu would be
thc only official language. The 8ellgali unguage Movement SOOIi blos.
somed into a political party, tllcAwami League, devotcd to self-government
for Eallt Pakisbm. When the government 3wwered with m:lrtiallaw and
prevented the Awami L..cague from bking power after an elcction it-had
apparently won, violcnce broke out.

in March 1971 the illdependclltstate of BaligladC!lh wasdeclared. When
111e government of Pakistan sent troops to put down the rebellion, Rall~

gladcsh.istook to the strcets, and the War orLibcmtioll was 011.
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'1111' lilll"~lli"n 1II<IIII1I11C"I' :1\ S:l\m. '1111' ....~Ir I'll' i"dl'pCllllt'lIn' ditnlptclll hi' ""rial
_mel crllllulIlil lili· uri he ClIlIlIllT,

Tilt' W:II /:t..lcd Ics.'iI!l;lIl:1 )'t·al. hili it tuok:I II ig:hl1illltlll ill UC'IIb-Ili li\'es.
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The U:lIIgl:ulc·slli.'i hat! cIIII)' rapillreci .,rllll," at lilt' hC'ginnillg: allli wen'
rill ced tn lig" I a j,,'1lc:rl"illa \\';11 :l<;lhc 1':1 k.isl:lII anll)'tlccllpic:cll hc' 1ll:~~II"dljcs.

"isilill';:l n·ign ul'lc'I'1 CJ,'Ulllhc pupulacc iIIlhc PIIIC:C·S.'i. IllIwc"'<:1 • Inelia h:ul
il." uWn (1":Jrrcls wilh Pakislan awl SUIIII hcg:m III ;Irlll :I1Ie! tJ'aill lhc
Bal'glatlc·sllis.

Evc'lIl hCII.1 he IlIrc;c \\';1." 11)' III I IIIC·;III." ('cl"alcl/ll IIc: tWIl ..,ic!l:s. alllll'akisl:1I1
might ha\'(' pn'\,;,ilc-c1 had il... Ic·adc:,.s 11111 l!(:rid('e!lu hlllllr.h 1111 air ... Irike
:Igai 11."1 Iluliall flU c;cs. '1'111' l'ulia'I :11'1(1)' i11\':lCkcl :IIU!IIIC ('1111 ("a IIIC' Cjlli(lkl)'.
Fan:eI wil h Imliall 11111 'pS l'rt 1111 t hc wc'''I. 1'1 c'c:c1ul1I lil;htci I' I'n 111I Illc' 1I11rl h.
:\Ilcl all ('IlI':I~c'" c"i\·ili:lIl pllpulatillll li'oUl all dirc:rliull;'ll. I'aki ...hlll 1I1IITC·I\.
dCI (:(1 j II ()11;lb IIII ()cc:clllh(:I' Iii. H:I'lgl"t1csb \\';11' lilx'l'1llcd a'lll ilulcpc,IC!'
c'lll at l:lsl.

1\111 tile ...c;I'Snr\\~11 .....c·, C' C·'·1·11.....·III·' C. 'l'llc C'CU'1I11(1)' la)' ill nli'ls, tJ :lIISpllr
1:ltjllll alHI ('IIIIIIIIII,lic":lliIIl\S 1'>1....lt·lII~ h:IIIII('CII c1c,~tl'lr(·(I. liN "I \\':IS scm n·.
alllilallli 1tI·lulllllccI. Even WUI.'\('. Iht· crlllC'alc:d cia...... whusc In'lp \\':11' lIt'cclcc!
i IlsfilvillJ; lllc'sc p'f1hlclII., hael hecII h.,lltcclll)' 1';,ki~l;U1'S,"c·lltll'lla aw,i IL..llhc
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ii llecttals.; Itwa)s at this t ime that thic "baisket case" termi w~as first Ise'd for. 
Banlgladeshl 

THieyears since independence have beecn troubled as a nlew nati~onhlas 
:ropcd toward popular goverment and econoi viabiit 
assaI &Si aonhi e len i'iie unlstable mix of B1anmshv lteraed with elections 


'ldi poliis

a!.eles 
 compacs wc
I'Athe earlyycars, the governmentwas committed to ccii alcontrol ofthc 

ccono ycMajor indstries, bns and insr atioii
!Aizd,nd nuber of businesses previouslin iuepriva-te sector were 

pliaied ude pblic co porations. Under President Zi6r gahnlan,11,11Q 
'thec unW.- v.....i&ienn the 

be morc receptive to pivate i red into 
ever 0h F10 c or more towr .cstanid bgan to 

toiitlatives. Westcrn md thuis p 
U coIl eo megan to improve and meaningful development 
seemed possible for the first fimec. Still, the'politicaf situation remained. 
unstable> 

In March 1982 a bloodless coiip brought Gencral IHIossainI' Mohammad,

IErshad to power, and<,Bangladesh was again placed under maxtia 'iaw,


Ilowcver, the Wes oientaio ias remnainead and the commi 
ment to
dcvelopint seems strong.l-eci..t.AbaEver has geersciidn i~ih'irKs for aia ' ~ onomyid generally (1 ri 

St ileadrshiil 11,Ixladesh. I i has also attempted to bild a popibD-1 ar Ulserolihtl 

Jitiya Party, has cpigeai ev ntiual return todmocraticrule;nmartia[ 
la j4Jawas-lifted in November 1986.2 ' < Y 

The country has come a long waysincc itfirst infiurled the botlie-green
4Ilagwith the red disc inthe center;~and iistill hasfihcrtogo. With a large 
4opulatiitto feed, must make the best useof its himle rcsoirces. 

n eePeople, '"Yes 'em
 

~~In 1970, a cyclone roared out of the Bay'of Bengal and smashed into, ,, 
ls ewids ha an esiated 350,000 

lesd In ite United States, such aloss of' lifedt 
iv2'-weathecrcoiindiitoLis itntitlkale~lbt in Baiugladecsli, itwLs incvitnble.{fiec 

Vastdclta auatcoversdicsuthnrn rnIofhencuriyisin thenitiu ofeveryi 
'-stormand ever-yilood, People mulst live there because there as nowhere else' 

to go in this overpopulated iular 
4Ceausswereic ticed in 1i74and 1981,die latterreporngthe toud 

poputionolas89 milotl Ilowevcr thee incratiosa~re noti-egarded as" 
- ->CoMp1letey reliable, partcuar~ly the 1974 effort, and both official anid 

luaofficaupdate5 havebeeaciiissued fromtme to dine.Mnrpt 18 

10 • Th~ '/~tling fiN"

illtcllectllab. It wa.'1 ~t thili time thai the -basket ca.."iC - lerm W;lli finlllL'lCd for
nallgl:lClclih.

The ye~rj;mnce independence have heen troubled aj; a lIew nation Ita.•
groped tuward pupular governmenl and economic viability. Cempli "1111

a......l!l.'iinatiunli have lilterllatcd wilh electiulls in Ole U11.'iL1hle mix of 1\;11I.
gladelihi politicli.

III the earlyyearli.lhegm'Cr Ilmc III was committcd 10 celllmi COlltrol oft he
eClillomy. Major illlhilitries. oollk." Imd in.'llr.lnCe companies were uaUolI·
alit.cd. ami a lIumher of busillCll.'lCll previollll1y ill tJle prh·,tte .sector were
pl:lced IImlcr puhlic corporauun.,. UlUter Prellidcnt Ziallr R.1Iul1all. how·
ever. the country moved iL"iorielltatioll morc toward the West alld begallto
he more receptive 10 private llCctor illitiati\·cs. We.,tern aid tJlII5 pOllred illto
tJlC ClilIlltry. Ule ecollomy beg-III 10 improve. and llleallillbof111 dc\'Clopmcllt
llCcllled pos.,ible for the finl timc. Still. tJle political situatioll remained
umtahlc.

III M;,rch 1982 a hloudlell.' CUllp brought GcncmJ 1·lo5..aill Muh:uunmd
Enlmd to pnwcr. :lIIel llallgl:ulc.,h wa., again placed undcr marti:tJ law.
lIoWC\'Cr.lhc Weslcru orielltatioll h~ remaillcd and thc cOlllmitmcnt 10

dcvcluplllClit sccm.'1.'1lsollg. Prcllidcnt whad ha... generally recch'ed high
mark.. for hi., mall~gcment ofthc cconomy. tlte acid lest ofallY leadership
ill I\allgladesh.lle Itasab:o :!ttelllpted to build:, poplllar 1Xl5C lllrough the
J:ltip I'arty. aud h:I.'" plcdged:1II c\'ClIluai return to demo('rntic nile; martial
law w;1.'1lifted ill Nm'emlx:r 1986.

Thc CUlllltry h:l.. Cllllle a IUllg WIlY 1Ii1lce it fint unfurled the houJc-grcclI
lIagwitJllhe red Ilil\CilllllC center. ;llld itsull has fllrlhcl'i to go. WitJllll:trgc
populatiun 10 feed. it mlL.t m:lke lhc best UllC of iL" lilUilcd rcsourccs.

The People, Yes

In 1970. :t C)dollc mared Ollt uf thc nay of Ikngal aud llmashed illto
I\allgl:ulclih. Uy Ule time Ihe wimb Imel quicted, :111 aontated 350,000
peoplc had heen killed. III tJlC United SlalCll. linch a 10M of life due to
weatJlcrconctitiOlI.' iIlUllthillk.1hle.IJllt ill Uallgladcsh. it wa'l illevitable. The
\';1.'1 dclt.. Uml cover.• the M1lltJlcrn IJarl of the COlllltry is ill thc patJl ofcvery
storm nnd ('very flood. I'coplc nUlllt Ih'C tltere heCalL'IC there i." nowhere eIliC
to go ill tJli" o\'cr pnpul:llcd ll"tinll.

Ce.I.,II.'C5 were CCIIUluclcd ill 1974 :llId 1981, tJu: latter reporting OIC lotal
poplllatioll:l.S 89 millinn. Iloweyer.thelle ellumeratiollllarc llot rClfoUded all
cUlllplclely reliahle. particularly OIC 1974 errort, and boOI official alld
unoffidalupd:ttes ha\'C been ill.,uerl from timc to timc. MauyrcporL,ill 1986
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populaton as at leastAOOes~mai~ the mllin e hpeieo

itisabg~ignube o popefo s sai acuntosupot
 

Bangadeh hsth hihes poplifiondenity f ay ararin cunty i 
IWOrtooeol oae ope nyb ra ecae uha 

Singapore.~sicraig hAnAh0es~~~~~~~~~~4 91cessrpre ,1 

peop~ upr~ omsuar ,37 in 9j4mil, 

Ledby haa, nhaitntsthcitesli.0al41eeit~abut5 mllon 
~w 0hpdsras0 r~ercsasadatmbie yi ihsopasagiNtecr w e1tres1Ee p bi.bsi ov r og e ey(aiw J,is haviywit lade n te tos o th bocarsoe pssegersridng

ev eiyisjmmd 

Demographic Mommlum
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estimate the population 35 at Ic:a."t 100 million. WhaleVer lhe precise cowll,
it is a st:lggering number ofpcople for 50 SOlaU a councry to 5tlpporL

n:ulgladesh has the highest population deusityofanyagnriau cotultryin
tllC world, it." r"tio ofpeople to area topped only by urban enclaves such all

Singapore. And tlle deJ15ity is increa."ing.lfhe 19BI ceUSlL" reported 1,6JB
people perMJuare mile, up from 1,374 ill 1974.

Lcd by Dhaka, with about 5 million inhabitants, the cities literally teem
with pedestrians, bicycle-ricltshllW!i, and automobiles vying for righLs of
passage iu tile crowded sln::cLs. Every public bus is overnowing; every tralU
ill hcavily loaded (with somc passcugcrs riding on tile lOpS orthe boxcars);
evcry fcrry ~ jammed.

= =
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ovrrodngz Bnladesh i[ojutte ra phen[omen onit 

acragoly teI okr enity in 1but ar 
460 

unr 
98td ~6e e~na per suara milt l-bout 

'7 

least dcely pouae ithyf isl~reisaeo ua ie 

popuatin, etw~en1961and197,te anualgroth atewa estimate-d 

Thimould be com ew f oret bcus h 
futre fmngmodesh seems tO; hinge nlwrn'h got aeo t 
poulton. At the presentrat, thec popuain wl obe n2 easo o 

' 

3 aEe39fa zero growith i2.0 : on hchlrnprfml)isahee 
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A Young Pqp"lation
~
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~•MiUIom or hopl•..
'1'0 be sure, New York and London have their traffic problems, but

overcruwding j " Ballgladesh is notjust the urban phenomenon it is in many
countries; it extemb to the cOlUitryaide as weU. III terms of cultivated
acreage only, thedclLsityili J981 was 2,536 persons per S;guarc mile-bout
four people per acre. The nll'~1 areas do not havc the suffocatillg closcneM
of Old Dhaka, but they arc hardly wide open spaces. and smaJI tOWIlS on
market days re5Cmble Old Dhaka. The forested and coastal areas arc the
leiUtdensclypop,dated, butthey, too, mustbcar their shareofhuman life
aud death~1I times of natunl disaster,

The problem, ofcour5C, is a fixed land area ill the face ofan increasing
population. Between 1961 and 1974, the annual growth rnte was estimated
at 2,70 percent; it wasestimated at2.59 percent between 1961 and 1981. The
overall allllllal compolllut rate since J974 wa" 2,.36 percent, which renccts
a declinjng trend. 111tis would be welcome news if COrTect, because the
future of Bangladesh seems to hinge 011 lowering the growth .-ate of its
population. Atthe pre:wmt ratc, the population will double in 28years orso,

Evcn ifa uro growth rate (2.0childrell per family) isachieved SOOll, the
lIumberswill conunue to increase because ofthe si7.c ofthe population that
is ofchild.bearing age. Nearly three4'ourths of the populauon is age SO or
under: only about 5 percent are over 60. If the lwo·dilld family is not
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Ipiy otligcStSect S.ce'ceilliak. A I n1g poplilat1011puts treiiiclidtolis pt'cssie of) 

ill a shortti1IC tle tolt, rchiecd lpopullaionin liiundred yearswllhe wellbeyond t f-i c,palcity ofIlie 1. i'dto sippo't. 

Fromlinui-ciltlinIlpcrspeactle 'tle geographic disuribiit, of, tile 
PopI ladol I!lay Ie as ilipl tpit :IsiIs tolal size. If tile peo)e ei'ciiconice 
traledt(ill cer will Iegiois, or i there msive lligrabox( Il.'sia t cides, 
II b hlaIcessuiIi Ioodueso Ice NeitIrof("sOseeen' tcI possil)i I to be 

a sc.9rious problem il Baladesh yet. It 1 i overwhelmingly nlral nlaton,; 
o111y 4 I ccnt of the popl itionl was classified~c as Il kin ill 1981. 

The pop Iulation is fi-lt lywiehI (lstribut~ed gographically. 1)hiilk divisionis 
~tRmost popllolxs areau, with ab~out 30 pecenxt of (lietotal poplldoxi. 

Rhlli dhIiiion, wich xiclhes tile Slundar-b 111, i1 IlC mlost thinly poplti 
siedolisele.iosiu20 ..... olia lJ i ctiti2o()ci ii 110 (initii n 


di %iOxituichi i'is1%ibii7it ouic.-qIatr o, l( popilut.iill
 
l
.llilt liet .... gog.li T.rats ae (ie least deisly 

pCI Centage inIcrease ill Poillatioii inl recnt years, Party to cpe.wthidi ircst 
..llotil hI liii Tibes, die govermixllnt of.lailigllilsh1l ii t ilinltlber of' 

S roals i i i t iu9 .i ida, ig(1 Ica I nlnaillt1litofl itlernli ll igr t ioireItltile[. 

StITC·t ... ·I·lIt· ill I)h:lk:I. A hlllgC'llllillJ; puplllalillll pill" tH'lllc'lId"u" "rc~~uH' I'"
1\:11'1;1:1(11·..11 '" r""c\ ~1 Ipplr,

;!Cllicw,1 i'I;t slulrl lilill', Iht' ICII"I pClplllaliul1 i1\ a Illllnlrcci }'car:c; willlJe well

!IC}'lllulllle ("apaci!)' of Iltl' I:IIltllcl Mlppml,
Fculll all :lgl illuhllml Ill:,-spl:cun:, Iht: gcoJ.;mphic c1i.~lrillllljnll of ,Ill:

1)!lpllbri.,ll ilia)' bc: as illll'llI·talit as its Inial siZt'. If tllc pCClplt' an' CUIWCII
1J:lh:d ill Gtalaill rl:giulls. III if 111(:11: is llws...h'c migraliun Iu lht' ciljc'... ,
il"h:,I:lIICC'S sl"Ii" fllCKI r-c'~lllll'n's, N(,ilill'! Clf' IIICSC 1>tlssilliJiljc....<CCIlIS III lit,

;l St" il" l~ prnhlt-III ill U;uISI:u!c':c;h }·CI. II is all U\'cl'\..I!u..,lmingl)' n llOll ll:,lillll;
(1111)' 1,1 IX'I ('(:111 III IIU' l>t.pliialillli ....-:L.. CI:L....ilit'll as \11 hall ill I!181.

TIlt" pnpnialiull i... fai,l)'wt'1I di,"lrihUh'd I:;I:ogl1lphkall)', Dhabtlh·i... inl\ is
IIIl' iliuM puplll""s arca. wilh abolll :m percclII "fill(: lulal plIpulaljull.

Khlllll:l c1i\'isillll. whi"It j llC'lUlk.. Ih.' Sllllliarhall.~. is Ihe Illosl Ihi Ill)' p"pu
lall'l! III Ihc Il:giuIIS--2t1 pt'f"('CIIII If IhI' IUl"l. TIll' (:llilljgulIg ;11111 R:~."lm hi
di\'isi'"IS each ha ahulil 1IIlc-(l"at'lcr Ill' Iht: pllpuhlliull,

Wilhilllhc did iulls. tlt(' (:hilligUllg I Iill Tr.lcl." :IIC Ihc IC:lSI dClIsclr-
l>tlpillall"ll, C~ilili. 'rllis pall nlille rOlllltr}'II:L'i:tISllt'Xp(:ricllcccllI1cgrc;llc:C;1

pCI n'lIlaJ.:C ilin ('as(' i II pnpliialillll ill I('CCIlI }'c:u's, l'lI1"II}'lll CUpt' widllllllcSt
:UIIUII~ Ihe I Ii II Tliht's, lhc gU\'C'IIII1l:111 nJ 1\:lIIghuksll h"ill :1 nllllllx:r III'
I'O:tc Is i lite, III i... a rca. a lId ;l sig II j lie;" II a tnulllllllf j 1I11~ 1'11111111 ig"l1Ilj( 1/ I rcsllllt,cI,
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bee.! a minor1 

mligra oi1x beCtween lra~t( ha 
Otheivise, initernal 

fctor illBag,(test, deIclogapics, Given the homllgellcltePol 
lttle ra1orr~ngaioislikelyVaiaio thea,1nandkhlactile 

i~peop CIpk 1 Ipi.85S PcecI)re 
v, iI tile fntu re. S mlc 98 pecrcc i t ot 

mIlost of thle reI are Iliridu); aid rice. is gr-ONillxIna1Lregol 
Muslimls enS or sca-sOiik 

Sonic shts in popullation meet agricultutral requii 

laobut these dto not involveC inovcntof large num11bcrs of People from11 
mlet fom 	 local 

mnost sea.Sonal requliremiits ae 
on lvision to anlother, 


labor resources.
 raplagued by milgralIton frollh ira 
-pareM"nydve 

ic o pport 	-nI tY T., ird Wo rId,ci Ge s 
CSIII s a c1 f ' c ec no 

offer few JObS ai d fewer servi ces
hI "wlare oftenI rind 

So far, Bangladesh ha,s notsuffered
-sls )ie

exrban si.-quiilo)I~tl-tfs 

dlis Problem to -tin ,-arintgdcgr cIthiough thle p)otental exists. As noted, 

the 1981 census clssified aout 85 percent of tile people xs riural, bult this 
PtPIIIatI-i1 

'lehic fromi 95- percent in 196 1 Thle ' 1nUA 
represCI ted an for rural areas, 

ll-A s L-l Sj)tllGAlhierfrcthSgrowd rha 
may be t empoir-yas filirmnel s seek 

of the noverelnt to citLie IS 
'~~'Tbough om 

in urban'hol seholds or onl tile b~icycle rickshaws, it appeals 
se~lwNok g gap between rural andwideni ~1 t ~mga~taesaing there. A 

ricoenthlgc-n0ity lifeapwruurbanl NY.agc rates rnakes 	 Ao'.expaning raei hug ei 
in the' ciyae[o

$ nmcnt 	 opportuities 


'iccommllodate thle millions of 11eWjolysckersr 
At (lie momen1t deProblen hais not 1reached crisis proportlons, anIId~ 

of nion-agricul
imfprovements ill agriculture Combhlliei(Id4idevelopmenlt

unless thle growthlrateInl anly case 
' (~Illial employme~nt cold stetieO. 

a-sa whole is lowered, it may be somec time.before urbiin,' 
~~'oftile Pouain 	

FOICII from overall pilbmon 6,owdh. 
isse 

i'snt Lire enough~ to Case population pressures, 4jg opuhti s. earate 

Trhough tle nuimber 
to wok. The government of Bangladesh 

Somec B	 0hlldcsh-is go abi 

such ouitside 'employmen~t, allowing, flund(s tc be remitted totdie 
j-'Promotes 	 rates and goodLs to bec 

at favorable exchange
fmleoftlwokrs In adiion, countries waildng 

imlported tider relaxed clastorms rulecs. 
recruit themn inl Bangladesh

ermittc-toactively 	


-Banladesiuiworcsa" 

hlsfr practacally' alI migat~workersg 
-an r--age their travihlp GLSSCI'sQ~rrand,

on-is particuliarly tieGl 
to ote ulm 

ofits nationials'arCmploymntn
vi giis 	toBangi.adets1 from foeig 

leavring are skihc profeSsional-s. Atholi workers 
~offset when those 

eSpeilyc~~f~bi woks rereet the largetcatgoyf nigralts,
 

hlave aso emigrated. 
Smany~hlth~ profcsioui'al5 and ag iciltural speci-,ls 

-Theimalpact oftileskills lss to Bangladteshl's devel~piileultasa resuiltoftlese 

yet me~asuirable, but inlcreasing numbers ci~ld Slow 
Inmigrations is no~t 

14 • 'Int: T"'di"KFil!bLf

Olhcr.wisc. ;ulcrna) mib......dl.ioH between nJr.11 areas !la., been :1 millar

[Olctnr ill Uallgl;ulc5l1 clcmob'raphicli, Given Ole homogcllcity,oflhc people

<llld the hick of variauOII il' the land, lillie nlraJ-lo-rumlmigr.,lioJl is likely

ill tilC fnillre. Sume 98 percent nf. ·l.!:i peClplc speak UCllbr:lli; Sf! percellt arc

M1L'llim.o; (most or the rest are 1Ii mill); :I1l(1 rice ill bTf'OWII in all regions.

SOUle shifl<; ill pop-Illation mcclOlgriclllturnl requiremenl"! for 5CasDUai

lahar. bUllhcfoC do 1I0t in\'OJ\'C movement of large Ililltlbcnlofpcoplc from

olle division ((I :lIIother; most SCOL'\OllaJ rC<luircmCIIL'l arc mel [,.OUl local

lalx)r resources.

MallY developing untiull.." nrc plagued hy migration from t..he n1ral MellS

tu the ciLicli ill search ofgreater economic opportuuity. Third World citics

arc OnCl1 ringcd with shanty IOWllsthatofTcr fewjobs alld fewcr serviccs

exurbal Isq Imlor that fostcrs disc~utenL So far, Bangladcsh has I lot suffcred

this problem to an aJ:trmingdcgTcc, although thc potential exisL"i, As noted,

thc 198i cellSit'; cla.c;sificd ahOllt85 perCcllt of the peoplc as nmil, bllt this

rcpre.'iCntcd " dcclinc from 95 perccllt in 1961, 'Illc annual popuilltion

growth ratc has beell ."iUbst.ultially higher for citiesthall for nlTaI ar~s.

Thllligh sUllie orthe mOVCUlelitlo ci tic."i may be tempo nlrya... f;\rmers seek

season:u work ;IlUrb:lu households or Oil the bicycle rick...haws, it appears

that many migr:IIlL"i are staying thcre. A widcll.iug g<lp between mral ami

url1:m \\~lge r..lles makes city life a powerful attractioll, even though employ

mcnt oppurllliliticli ill tJlC city :lfC 1I0t cxpallding rapidly cnough to

accuUlmodalc tJ1C milljoll."i of ncwjob«:ckers.

At thc mOlllcnt tJ1C problem has not reachcd crisis proportions, and

improvemCnL"i ill ab'Tictlltllrc combilled with dcvcl0PUlCllt of nOIHlgrictll

hlml employmcllt could slem 1.J1C tidc. In allY ca.'iC, UUICM the growl.Jl rale

ofthc population a.or; a wholc is lowercd, it may be SOUlC time beforc urban

gruW!JI L"i SeClll\5 a sep:lfale problem from overall population growth.

Though 1.J1C lllllnbcr js lIot largc cnough to ca."ic population prcssurcs,

SOUlC BangladeshiJ"i go abro:lCl 10 work. 'Illc govcrnmcnt of Bangladesh

promotcs such ollL..idc cmploymcnt, allowing funels te be rcmitted to I.Jle

familic.o; of I.Jle workcu :,t favorablc cxclmngc ratcs and goods to be

importcd uudcr relaxcd Cll.'itom.'1 nalcs. lu addition, countries wanting

n"ngladcshi wurkcnI arc permittcd to nctivclyrccnlitl.Jlcm ill nOlllgladcllh

alld help ar-rallge thcir travel. 'll11L"i far, practicaJlyall !DigTalll workcrsgo

to tlthcr M1L'Ilim cOllntrjc~, particllJ:lJ'ly the Clalf slatcs stich as Qat.lr and

Oman.
Thc J.,~ilL'I to Uallgladcllh from forcigu employmcllt of iLo; natiouaJs .lfC

off."icl whell those leaving arc skillcd prufessiollals. AIl.hough workers,

cspcciallyCOIISln lction workcr~, rcp-rescnt the largcst catcgoryofmigrallLo;,

many hCaJl.J1 profef."iimlalll alld llgricllhural specialists have also emigrated.

Tile jmpaclofthcskillslof.'110 Ba ngladcsh'sdevelupmell t as a restLltof these

mibrratiolls ill not yet mcasurAble, bllt illcrcasing uumbcrs could ~Iow

"---""""---------_u
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Banlgladesh 's agriilturA growt irate and -its-ab)ilt toprovide primla-ry 

be eicaeto its people. 

Nat nfFamr 

hIere m ay be as mnanyI) farm anIimas asaauItomno biles on1 tdhe streetsof Dlaka 
Bulocs~ad~ufflos ppl heavilyIa(dencarts down-crowded thoroughi-,

f,,res goat,,Il~sand heepg-raze at culrbs"ide;duck andIIchickenI 'ddoa~i 
adbetween apartment buildings. afis city-of5 milion peoplr

silarrlmretonBngaesh has'aways been -and stiflls-a nation 
of farmers. 

hedmnance of agriculture is app n irpr ihcion, emploii 
and'irade. Thouigh in~dulstry hlasgrown faster thanl' agricuilture ithe ,lst 
ddekdd , f-ar mouIt piItstiIaccoIn tsforneiarlyhaf the grossdomllestic prodIict
and is about dirceeLimes greater dial' indutstrialoutpt. 'Services accout 
for some 35 percent.) The agricultural labor force represen ts: more-than 
three-fourths of the totl- lab~or force estimiated in 1976 to be aout 27' 

Mli n. eploymvent iiia-gicuteicis dlthtt be high', altholugh th'e 
'iumiilxers aredlificuiltto pijpoiinili tna subsitece econlomyi., 

Agricultural prodlucts-cliieflyjutejute products, tea,'hides, and ish
earn-most of the foreign exchiange.' Like any less-evel'oped count-ries,

hoev~ anlaes ~pedshavily onl importls, and I s agricultural 
exports do not cover a sul~taintia-I gap inl thle' ba]lnce of paymentf is. Inw 
addilioii, dhe export base isfragile and :vulnerable to filuctuatin in'orl 

-trade. Even so, it appea-rs that. the nation rmst operate a,-s al agricultujral
~producer for somne tinieto comle. -

The average farmn inBaiigladcshi is 3.5 acres. Two coun'tervaiig pra-ctic'es 
-ter Idto mli lintainI this size. Oil d Ieone hand, wen a lan downer dies, the flAd 

-- is clust6oiiariysubdtivided amionig famiilysir-vivors. (Islaminic law decrees that.
this be doue when thie owner dlies withiout ail.)Asa'resuilt indiida plI 
tend to becomne smalIler toodih polint they become uneconomnicl and are
sold. Whenh this happens, theytend to be'bought by pesNwh aled 
owni land. Thuis, the baldance is re-established.-

About half of faiisw- I'uiacutvble land (they may own-a
 
hiomestead) orverylittle land. However, two-thrds of those with' cultivable'
 
land ow'n it, and another 25 percent rent land in a'idition to their owni; only,'

7percent are pureC telan'LaLnd owner ip is skewedto dhelrr
 
h9J rIiiigs;, pcenlt of the~cwnie~s hiive78 percent of the land. How'elver,

themfumsz of land holding is lmtdbylaw to 33 acres 
so'vn h
 
large farms-rare'smiall by the standa-rds' ofmany nations.',
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Ibugladesh's agricultural growth rnte aud ils ability to provide primary
health carc to iL, people.

Natitm ofFanners

lllherc may. be:u n!llny farm animahi a.,automobiJesoJl the streclSofDhakll.
8uUocb aud buffalocs pull heavily ladell'carls down cl'"Owded l.horough
farell;goals and sheep~~at curbsidc; ducks and chkkelL'I forage in yards
and betwecil apartmcnt buiJdings. It i., a., ua city of5 miliiOiI people were
still a nU'ai marketloWIl. Bangladesh hasalwd)'S been-andlltill is--a natioll
offarmers.

The domillnllCe o~agrjcultt,re is 3p,parclltin prodnctioll, employment,
aud trndc. Though industry has grown faster than agricuhure in IJle lasl
decade, flu'm outputstill accotluls for nearlyhalflhe grOMdomestic prodnct
and is aboUllJtrcc timcs greater I1lall industrial outpUL (Serviccs accDlUIl
for some 35 pcrcenL) The agriculttU'ai labor force represc:llls more I1mll
I1lree-follrl1lS of the loL1..I labor force, estimaled in 1976 to bc about 27
million, Ullcmploymentin agricldture illthotlghtlo be high, although I1le
!lumbcrs arc dimcnJl to pinpoint ill a sul:ll'li.,lence economy.

AgricullUrnJ product.'I-<hieOyjute,jute producls, tea" hidcs, aud lish
earn mosl of thc foreign exchange. Like !DailY less-devdoped countries,
however, 8angladc.,h depends heavily on imports. and its a~'TiculbU'ai

exports do not cover a substantial gap in the balance of payments. In
addilioll,lhe exporl base is fragile and Vldnerable to Ouctuations in WOrld
trade. Evell so, it :'ppears thatl1lc nation must operalc as au agricldtllml
producer for some l.imc to come.

i)'he avcrngc farm in Bangladesh is 3,5 acres. Two counterv.tiling prnctices
teud to m:Untainl1ulIlIize. On I1le one hand, when a landownerdies, the land
i,,,clllllomariJysulxlivided amollg family survivors. (Islamic law decrecs that
this bedOlle when the OWIlerdies without a will.) Iua I'"Csldt, individuaJ plols
tend lo become smaller to the point I1ley becomc IUleconomicai and are
sold. When this happens, they lend to be bought by persons who already
own land. "Intis, I1IC bnlance is r~stablished.

Abonl half of nil mr-al families own 110 cultivable land (111Cy may uwn a
homestead) or very Jjnic land. However,two-tlUrds oflhose with cuJtivable
land own il, and anoUler 25 percelll rent land in adclitionto thcirown; only
7 percent. are pttre lenants. Land owncrship is skewed toward the larger
holdings; 23 perccnt of lhe owners have 78 percclll oro the land. Howcver,
ihe maximum ~ize oflomd holding is limited by.laW to 33 acrcs,so even lhe
large farms are small by I1le standards of many lIal.ioIlS.
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16. The Telin gFiehds j 

Rural einmar t etmngOosii , ds theOni et( ay n thesil i then111anordotheyusually
fi eld 'aS;-pmtFromtdinggahiidalInta theytLend tfiehomnested 

prot Se site, suc as vegetal,6 al gn row(Is'C mpos ostenie I l rel ,pollltyarm eylSodtarieaoidetragitont !oadiifecc 

ThIe pni muy esponis ibi Iity 0f far women is to bea chIilIdrenr , n ditLis rar 
wolall of child1bearingsage Who aoSiot ave n ipCchildon her and 
anlothierfolloingclosebehind. A ar 
today, the practce ofepundnh sil prevails-s far as the status of womenin 
Bangladesh is con cerned palrdcular ly rural womien., 

.0(l e ic s lat l -w' 

anterc atri bee•a preeocreBangladesh1 agricutit.ure linis dirslifed in, recent years,,btl,~~CiI 
caV~larmer!mayustill dependsheavily iafew cropb eroncti 

ferilconty:rice, lileat, Prilses~ mullngb~e ns, chickp eas, len tils), oilseeds 

(mu11stard, grounldnilu, sesamle), maize, potatoes, tobacco, fruits (mangos ,wo enet -an.-sui Adesg essrurall~ gtihvas, peaches), vegetables (cabbages, tolmatoescarots) sweet pota toes, 
Ar suigarcanellccottoni~ t ,iite~naii ,varietj of f'restprod(ficts such ,iasbaboo 

arildmlaxigrFove. 
Rice is thle major food crop, Nwiulejtet and tea are the major cash crops. 

Because of the si-tropicasue oimate cropping can occur yea-round, and 
mlost farmers plantat d harvestat least two n often three cropsaear.AI 

A thcro~jna~brice, or they may consist of rotations with jute, poatoes, 
or vegetablesn 

Atypial farmer may Aso have,a pair of bullock a1herd of' goats, andcla 

ant, oand . few chickens and lie (or she) will periodically catch fish from the rivers or. 
(loodic paddies to supplement the diet. Landless ruralI people often~collect 

odfrom the forests to Sell in themarks. 
Riceis the most important crop

family and the straw is used fora ia fo most irmersijihe grayinifeeth 
sea.sonis categorized[ as: aman, planted injune n I have Noember 
throughJauiar-y; aUS, planted in Mardi and April an Iavse~tyn 
August; and boro, plantied December through Februaryand lavestedApril 
througfrjune. Rice grown in Bangladesh may ailso be categorized by: seed, 
variey,'nmethiod ofplanting, and method ofwAnering. 

Rilral WOlnm

On markct da}~ ill the MnaU «lwns ill Bangladcsh, tholls.-unu of pcople
COlI\'CrgC 10 M"JI producc, buy c:I.IlJe, or simply visit witJlUdghbors. But Ule
large crowd is compo~d almoM cntir('ly of mCII.

Rural WOlQ('n do 1I0t engage in UlarkNing. liar do the)' llS\mJly work in tbe
ficlrl~. apart [mm tenmng gnning an imal5.lmte:lll, OJcy tcnd I.he.l.IolJlestcad.~

and the prodllcL~that are grown al. Ule hOllleMe.ul !!ite, ~uch :I.~vegelablcsand

poultry. flllC)' :lbo dry the alli.llml fodeler, :;prearung iton Ule rmld ifnecessary,
ana Ule rice iifter il. ha.~ occn p:lrboile{l.

111c primaryrespollsibilityoffaml women isto bear children, anditisa rare
woman of child-bcaring :lge wbo dot's 1I0t ha~ OI1C child 011 her hip and
anoUler [ollowingclo~ beII indo AJUI ough wOIII('n arc rardycomplct('lyvdlw
tooay, Ule practicC' of pllmah silll prC'\'ails as far as UIe: st.atus of wOlDen in
Bangladcsh is conccrncd, particularly mraJ womclI.

nallgl"de~h :tb'Ticull.lIre hn... diversified i.n recent years, but production
still depellds heavily on a few crop~. A grenl mnllY crops nrc grOWII ill I.his
fertilecollJllry: rice, wheat, pulses (nlllngbcans, chickpca..., leutils), oilscecL..
(mlL'Itard, gronndnlll"l, se~IQ1C), mail.e, POL;\toes, tobacco, fruiL'I (mangos,
guava.., peaches), vegeL1bles (cabB.'lges, tomatoes,carTots),swecl pollilnes,
sugarcaue, coUou, tea,jllle, and a variClyofforest produclssuch as bamboo
and mangrove.

Rice is the major food crop. while jute and tea are the major cash crops.
Because oflhe sclUi-tropicaJ climate, cropping can occur ye-aT-round, and
most farmers plaut and harvest at least two and often three crops a YCrir. All
the cmps may be rice, or they may cousist of rot.'ltiou.~WitJljute, potatocs,
or veget."lbles.

A typical farmer may aha have a pair ofbu.llock.'l, a herd of goal.., rind a
few chickells, :llid he (or she) will periodicaUycatch fish from the rivers or
tJle rice paddies to supplement the diet. LandlessOlraJ people OneIl eoUecl.
wood from the forests to sell in tJle markets.

Rice ill t.he mosl jmporL11lt crop fOJ1 most farmers; the b'Tain feeds tJle
family and the straw isuscd forllllima! fodder. His typically b'TOWIl ill tJlree
5Ca50lts, categorizcd a...: anum, pl:lllted ill june and harvesled November
tJlrough january; ails, planted in March and April and harvested july and
August; and boro, planted December tJlrough Febmaryalld harvested April
uuoughjunc. Rice grown ill Bangladesh may abo be categorized by: seed
varic:ty, method of planting, and metJlod ofwatering.

http:cropsaear.AI
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Rllral Ways and Byway"

0fficiaUy, there are 3,000 IDjle~ of paved road ill Banglade~h. Meager
though this total may seem, it actually lmdent..'lte~ the isolation frOID the
oUl\ide world that is the Iifclongcxperience ofmo~tmral peoplc. Fewofthem
own automobiles. and pavement is narrow and btunpy in any case. PriY<lle
telepbones arc rare. and even lbe posl.:ll senice i~ not always reliable.
Television programs (govemment-eontroUed) arc bc:uned from Dhaka
(llsllaUyolllyinthe evening). but few people can afford to own reccivingsel'.

I.:iiclilly, iliere is amral tradition according to which youngmarried couples
iU'e to be given, iUnongothcrthings. a bicycle iUld a radio, TIle bicycle will be
a major meiUU of transportation, and the radio willl>e the principal voice
beard from the cities..

In adrlitiollio their work with their own crops and animals, many farmers
supplement their incomes with off.farm work. This may be small-scale
industry, such rul pottery making; or agricu!lurc-relalcd work, such as
parboilillg or Illlsking the rice grOWll by olher farmers.

Almosl all Uangladeshi agriculture is labor-illiensivc. TIle labor involved
iu grawing rice is incorporaled inlo all family memlx:rs' activities, including
lhose of the women and children. Since lhe family owns the land. lillie
capi tal is required. 11le tools used are si rnple: woodell plows, spades. sicklcs,
short-hallcUed hoes, aud weeding hoob. Many farmers own small boats.

Tractors or other IYPCi\ of sophislicaled machinery are rarely seell.
Mechanical power L"I frequently used in irrigalioll, but the method used to
mo\'C ~tler for allier purposes i'l often a two-persou ba"ket arrangement.
l-IolL'.ehold water may come from a handpump in the yard, or it may be
carried in jugs from a stream.

Irrigation water comes primarily from ground waler ~t1rces,and severa!
progmmshavc been devoted lo increasing the Iluml>crofshallow3nd deep
tuocweUs.ltappears thal Olere has been some lendency for large landhold·
ers to benefit more from lhese programs lhansmaller farmers, bllt this does
1I0l seem 10 be a Widespread problem.

Atumal power is Ole principal source ofenergy. CatOe and bufTaloespuU
the carts, Ole plows, and lhe harrows. But onJyabouthalIOle farmers have
enough animal power to carry out agricu..lhtral operatiolls; the oOler half
have either no 3.umals or only one animal and must share WiOl others.

Other forms of energy. such as fuelwood, arc used for cooking and
heatiug. Electricily isuscd for llghling where available; however, electric

http:rolem.ll
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SMar-kcdyi rIIIIal vilhge&Agricultiurc is tile milstay of'thecccnmoinv 

I B.I Igh desl ot yet adelc(iutc to meet the i weds of tlxcities, to'~powcr il is' 
S~inodingof thc rm-u a reas Arm-al electidicatoi prograai s still in the ' 

- cg Ie, Ca1tt CbIa ca]IuxanI g sqagc. B111aaglxdes]hai si IIaIy so IIeb ccd FA

mall~aswt1mi ol i~admCitodna,111produlcers. 
rates arc'- low, atsa ihr" GkIving cVll mo( - -- i eCilr aei 

* in'decpulteto dc~lla the11 of~disc~lAsplethor itja[,IlfcC thlni 
Alias Ioseryc as an anmpol1II olc fe lzr afhg ti Ils 

Ofcoanimrciaalcrtlaizerisaincrcaising. Iniact, fertilizeris olie oftlelcw areas 
Wheremdrrnkiiulu'ral anpits are beginning to outstrip the traiditionaljx~ 
iJ friods.tAg riciilnir-1 proidiindcciids lieavily onl fertilizcr beCallse4F'i~ 
l'l(CIAnkxjN'CN1)'01 aidlie fallow oriwasIfCAtring frtIityt~otdie Sol-letting 

notaiond tinttdiclimitced hnd iistbIicsd at all tiin&Tl, ' governmencit of 
BahnghldC!; has pi>'A"'""i~th 1'' s o'A'4ThF4Aet. 

4 
ta4"etlzrndIt ie 

4. il t t h dvlpiitc uscitto ouial fertilizer stry.ii" ~4 
The4 tyicl fmgidsi operates"athe stilmisteicrmr lev.el, gener-~4 

;~~inig lxircly enouigh 'laconic to f~ced the familyand Nvik the falrin. Asalipic"re""
 
44FsurveyC offO.eld 94 of'
IN~ldtrsi yteJagaehBi'a 

Shtistics qhowed thatruia1 resi(ei ts spent abot75 ni'Crciitof theirhicom 

I'M 1or66d,5 permictl Cltii idf-0tvi'-i 15"'percent for shelter 
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M:ukcI d:lr in :1 rural ,'il1ag<.·, ~Kric\lltlln: i,\ tlu'lII:uml:ly "I'lllt: I'CUllUlIl)'.

pllWel" ill IbngJadcsl1 is IlOlJyel adclJllalc 10 mcct Ilic IlCCl1s ofl.he cilies, 10
s;IY Ilollliug olitllC rllral arcas, A rllral e1ectrilicaliOlI program is still ill tilC
hcgillllillgsl:lg(:,nallgl:ulc.~lli caltJe-llsllally SltlllC hrccd IlrZchl1 caltlt:
an: small alii mals willi poor dicls ;lIHI arc 1101 good mcal or IIlill<. pro(lllccrs.
Cah,jllg: mlt:s an: luw. lllill'llllily mlcs arc high. ami \'elerillary Cllre is
iIladcclllalC tn lIt:al witJl die plelllOl'a of diseases that alice! IllClll,

Alii llIals alsu servc as ,Ill imporl:mt source ofjlerlilizcr. although tJle w;c
ofc.lllllmcn;ial fcrlilizer is iIlcrcasill/{, III fact, ferLililcr isollc oftile lew arC:lS
wh(:re llIudem ahrrkllltumi inpu!.,; arc hcgillllillg lu ollt.o;lrip dlc IrluliLiIln:tl
lllelllf,lelS. AI,,.riClIltlll';ll prodllcLiul1 depe'lcLo; heavily 011 l"crLili7,cr heC'IIIS<:
lIJiemali"e way,~ Ill" restori Ill; fCI'Lilily 10 the snil-lelLillg lallcllie f:llluw or
rol:lLillg Cmrs.-rllll cQlIlller 10 Ir;ldiLiollal cropping practices lWei t.Jle
llQlioll 111;11. Lhe limited la Jld IllllsL be Il.<;ed HI. all Limes, Tile govcl'llmelll. of
U:lllglade:;h lIa,o; pnllllOlecl tile IISC of cOllllllel'ci:,llerLilizer ami has givcn
pril,ri Iy to tJlC de\'e1opmclll nf a naLil)fl:l1 fcrLilizcr iud"stry'.

fhe typiclll Uallgladeshi l:lI'IllCr opcrntcs at the s\lhsislcnce level, gener
:llillg barclyt:llOllgh illcllllle lu feed (lie lillnily alld wnrk (jlC fal'lll.!\ sample
survey of hO\l!'ieholcl cxpcnditures ill 1974. by thc Uallghclcsh Burcau of
Stllljslicsshowcd tllatl'llral rcsidclllsspcllt abollt 75 pcr~elilortlicir illcmne
fur loml,!j pCrC(:lll fUll c10thillg lUld foolwcar, audl5 perccllt for shclter



iBeyondhake * 1 

refit, fulel 
for;al oter items iicluding mhedical care. 

Clalthere is muich roa'm forimpro ,menttLIn Banigladesh'sgrcl 
itra sccrtor."_Of course, typica-l farmers the~r'e probably do ,n~tthink of 
the1selesSLPas pat ofte agricuilturalsecto-r at Albut as pcOPle trylig to 

scratchioutaflivig oil a ew acres o ad 

fiiuing alndIfurniture ) leavingon ly pecet fthir income, 

To0 M6 d'T6jMa"*e 

From iles away they Come,;ern rdc fev oto hi ed 
in icsaws, in carts, lidfoetimes fin trucks.-The road through townji is 

oseechfame to the most favoreda tieIs to get hits good 
ocation. Lotidspeak rs blare., Bujyers and sellers neoit.I smre ay

in ruraBangladesh.
Thrlis is a primar market. Bangladesh has thosads ea seringafr 

radius of to'-25nmiles. Froticocalmarkets produice g6e to hundre ds 
Of secondary mnarkets, u1sully located'on rivers 6r ralroads'anldseiring as 

asebl etesan hleaeoutlets. There are also termiial Maxkets,
major.exchanepont bteniral and urbanaes 

The traders who operate thi~s market system are alfliln rdtoa 
roles, but all are licedsed bythegovernimentin onle comm,odity ori' seeal. 
Particulaly importatt in 'the market'lc arethardrs.M treeen 
family btisinesses of long standinig and alreg-ard their josaLpsos o 
trust. Theiy providle shor't-term ffinanciing,arnge storage, alldfind buyers
for'lower-level traders (called farias'aA beparias).'Other pers'onis provide,
processi ngservices. For example, landless farmers called kufia1Sparboil rice 

.and kutchablj-er-s griade-anidas~s'mbeju'te."A-l' se sevces are offered!on 
a mpe titive basis. 
Farminjg ill Bangldsh1 is primrarily ajprivate sector activit, althug 

centralimanagemenf agriculture was considered as ai altrnative in th 
earydas olibr-atinBuitfarmuing--growiig crops, raisinig lvestock,.and'
harestngfishliesand fcrests-i onyh agest sa~ farclua 

prodctin.Mrkeing s aothr critica share, and it is attls stage tat
questions of governmental pariticipation are.mo'st'lik-ely ;to ar,'75Cbecas 

thMarketing system deeries wo will get foodj and othier prdut at 
whlat price. 

S moil conieed a matter of public intere'st inl Western 
nations, and is even more so in developn cuties perhapsparuiulr 

inBnlds.Atrindepennce -'the gvernment- saw larugeanda 
growing populat-ion facing starva tion. The suvival of the governmnent itself 

I'
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(illcJudi IIg rcnt, fuel. ~Ild fmniture) ,Ieaviugonly5 percentof thcir income
Cor all olher ilenu, including medical care.

Clearly, there i" much room for improvement ill Bangladeshis agricu.l
blral sector. 0f course, typical farmers then: probably do not think of
themselves as a part of the agricultural sector at aU but as people trying to
scratch out a living 011 a few acres afland.

To MDmel, To MDriiet

From miles away they come, bearing produce ofevery sort olllhclr head"
in dck:lhaws, in carts, and sometimes inlnlcks. TIle road through lown is
virtually closed as each farmer tries to gel his goods to the most favored
locatio. I, Loudspeakers blare. Buyenand seDeR negotiate. h is markelday
in nlraJ Bangladesh.

This is a primary markel. Banglaaesh has thomallds, each servinga farm
radius of5 to 25 miles. From the local markets. produce goes to hlUldreds
of IiCcolldary markets, ILmally located on rivers or railroads and serving as
assembly centers and wholesaJe outlets. There arc also termill31 markets,
major exchange points between rural and urban areas.

The traders who operate this market system are aU fuJLlling traditiOllai
roles. butaU arc licensed by the government m onecommodityor i11 several.
Particu.larlyimportant in the marketplace arc the nrotdan. Most represent
family busincsscs or long standmg and all regard their jobs as positiOIL' or
tniSt. They provide short-term financing, arrange storage. and find buyers
ror lower.Jevel t.radcrs (called Jorias and htparinJ). Other persons provide
processi ng services. Forexa mple, landleM f3Tmer!l called btialfparboil rice
alld Judcho ba.lersgrade and assemble jute. All these services are offered all
a competitive basis.

Farming in Bangladesh is primarily a private se<:lor activity, although
central management oragriculture was considered as an alternative ill the
caclydaporliheration. But rarming-growingcrops, raising livestock, and
harvesting fisheries and roresl5--i.s oltly lhe largest share of agricultural
production. Marketing is another critical share, and it is at thisatage lhat
questions or governmeul.a1 participation are most likely to arise, becaU5C
the marketing system determines who will gel food and other products at
what price.

This is commonly cOllsidered a matter or public interest in Wcstern
natiol1s, a nd is even more 50 in developingcountries-pcrhaps particularly
in Bangladesh. After independence, the government saw :II large and
growi ng popldatiou facing starvation.The survival or the government itself
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Living with P~Ls

Although plant di~ascs, iJl5C.'cL\., and mammalian pesu lIuch asl':lIu do a fair
amOlUlI of damage 10 crops in Bangladesh, fann chemicals are not in
widespread lISC. Pesticides are most likely to be uxd with tea and tobacco,
particularly where these crops are offered for export. and with some high
yielding rice varieties.

Olherwise, inSC'cticides. herbicides, and similar preparations have not
found favor y,;!h eil11er fannen or poliey-makcrs as a OU:aJIS ofcombatting
VeSLf. Of course, cost is a factor, 11lere is !.Olne cxperiwent:ltion witb
biological conleol. chiellyallgtnent:ltion ofpredator !pedes, and witll repel
la.:nHreated seeds, bllt most Bangladeshi fanners !imply Jive with tile pcSL~.

'111Ough more than afew agricnlniral scientistsare dismayed tllat cbcmicalll
have 1I0t been employed to a gTeater extent, there is a pleasant side-cffectto
the pr.lctice: Waterways are not nearly as polluted as in Westen! nations and
call still be u.H:d with relative safety for batliing and washing clothes.

depended 011 its ability to frame au appropriate publk policy to guarantee
equitable distribution orrood.

Li Ite many less-developed countries, Bangladesh lookfil i 11 the beginning
toward central control of 111e economy. Baub and major industries were
nationalized, and the initial 5-year plan made litLle provision for private
sector participation. tkgimullg in 1973, however, the restriction.s were
increasillgly loosened, Foreign inveslmenl, virtually balUled at rarst, was
later permitted and is now strongly encouraged. In addition, many public
corporationsaud enterprises have beendena tionalized.TheclIJTent5-year
plan makes developmenl or the private sector a lop priority.

Governmenl concern for food security continues. however. Though
controls have been relaxed, agt"icultural marketing has rlol been released
completely rrom governmenl regulation. Governmenlefforts to ensure low
food prices for urban residenLs has resldled in low prices being paid lo
rarmers, creating a disincentive lo incl:eased investment, I:isk-taking and,
cOllscquenLly, production in the agricultural sector.

The nation still does not produceenough rood 10 feea itspopilialion,and
donor natiolL, rill tile gap. The government of Bangladesh continues lo
1I1lbsidize roodgt"ains under a complicated rationingsyslem, a practice thal
wnrk.c lo the di.!\advanlage of nlraJ dwellers. It i! a ramiliar quandary ror
farmers in developing nations: they receive low priceswhen theysell aud pay
high prices whcn they buy.

In agricultural areas other than foodgrains, govemment intervention
varies widely bUI generally has been inlhe direction or del:egulation and
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In Search ofMuslin

Oneoflhe oft-told borror storiesofthe colonial era is the destnlction ofthe
Bengali muslin industry by Britisb rulers intent all protecting their own
cloth and garment manluacturcn. Bc:ngal bad been famous for ruper-6ne
mwful since at leut the Middle Ages.

However, knowledge isveryscantyregarding the kind ofcotton or lint Utat
was u~d for mmlin, thougli M)me records do refer to the production of a
mmlin variet), ofcotton nearDbak.a:rlbe short:.staple tkJhiorComiUacolton
wasgrown in the area for centmie5, but the popular me<tiwn~ple/\weri
can upland cotton was not introduced Wltil after indt'~ndence.

At present, the local textile mills and band!ooms=there are about
S50,OOO of the latter in the counuyside---can meet only half the COtUllJ')"S

c1othingrequiremenL'l; the rcstis imported. Butthe climate is conducive to
the cultivation ofupland cotton, and perhapsa newmusUn industr'y,can be
e5tablisbed.

disillvestmenL For example, coUon mi1.b once completely under govern
ment control, have now been largely returned to private hands. Cotton
production, however, haslagged,ani:1mostofthe material forthe mills must
be imported. Tea isproducedand50ldsubjectonlyto market forces and has
the distinction ofbeing the oll..Iycrop sold through public auction.

Tobacco furnishes an interesting example of results without controls.
Although thegovcrnmentispartowner inone ofthe 17 tobaccocompallies,
there is litde government intervention in the production or marketing of
tobacco-no acreage contro15, 110 rlXed prices, no government procure
ment. Today, the country issc1f~ufficientin tobacco; whereas tiefore 19'11,
West Pakistan supplied most of its tobacco.

The trend is toward greater reliance 011 marketCorces in the aUocatiou of
basic agricultural inputs. In the fertilizer market, Cor example, the govern
ment originally controUcd. all domestic supplies and imports. In 19'18,
however, in cooperation with A.1.D., a new marketing !Cheme was intro
duced that was designed to stimu.late more private activity. It cOllsolidated
distribution points and gave price d.i!COW1L! on large purchases. It elimi
nated dealer regislJ"ation and permitted them to increase the,," profit
margins. It lifted restrictions 011 the movement of fertilizer within the
country. The ehangca-wh.ich opened up the ayatem and curtailed gOYern~

ment illvolvement~ereintended to improve efficiency, and this has, lly
and large, been the effect To induce farmers to use more fertilizer,
however, the government has continued to subsidize fertilizer sales. ;rhe
subsidy has kept demand at a level that has strained the marlc.cting system.
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a private-sector orientationwill benefitagriculture in the looig nin' 
avtaabi credit constinues to be aprbemi'iThe 

~govcriunent hasm not, becrnable to Iacmplish its goalsin all thie areas
considercd apr ire for governineitail cioi'-tiiithats i iproviding 
price jiformation guaranteei i cproductty and developing essentialqai 
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P:ltlcl)' rict' react)' ror lIl:trkct. MOSI orl1leric(' produc(,d by llallgladC'sh rOUlueniuold
locall)"

'1'0 relievc the prclI:mre, ferLilizer pricc~ havc beell illcrca~ct,but sotlcs havc
cOIiLinllcdto ri~,

UnLiI rec;cnLly, the markeollg of irrigation Cfluipmcnt ha., been under
tight gcwerJunellt COlileol. but World nank ilL'Iistence i~ bdllging a change
illthi5 area, al50. GcwcrnmelitowIler5hip and operation ofdecp tubewclls
(thruugll the I\anglaetesh AgriclllturalOevelopmelitCorporalioll) is mov
ing ill t.he direcuc)JI or IL'lCr: oWlleri'lhip; and fllll-eost pridllg ha.'1 beell
inLrclclllce<l fur IIhallow tllhewdls.

Although Llle clmllge~ that have been made ill agricnltuml marketing
tUWlm! a pdY':lle'M:ctor orient.:ILion will benefit "!l'Ticlllt.llre in the IOllg nlll,
lhe aV:lilabilily nf agricultural credit cOIlLillue~ to be a problem. The
government ha.'1 1I0t been able to accomplish it, goals ill all the are;u
cOIL'Iiclerccl appropdate for governmental actioll--lhat ii'l, ill provirlillg
price illformaLioll, !l'1mralltecing proollct quality, anct de\'Clopillg Cf>.'\CntiaJ
illf"'.'Itnlclllre for commerce. It ha.'1, however, made :I significant commit
ment. ill olle area tJmt ill e5.'1cIlLial to prodm:tivitY__'!l'Tic,tlturnl re.'ICarch,
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Te~era Legacy 

Onl a S mal balo ' off "the'seeofd floor falbrt bidna h 
Ban1,iigla-desh Rice Research I'nstit einijo e'pur ag-rouip oflocal youzx mni 
squat aroundia la.rge bask~et of muid. Workingrpidl~ scoo hanuls
oftte thick o n ag itinto small ronf al"~ 

to the side inneatrows, Thmnaecarigc reserhpoetne 
tie drecti i of Dr. N."I Bhui -n, the nsiters princia olcei 

Banl'adesh sl:oil commtonly deficient in nitrogen needs fertilizer, n 
pouarsouirceinreccnt ears ihasbeue. here is easntoble ta 

the smll, lte-urea plescanl beImplant edin thfe -rice!fiieldls more 
efl- Cint if they are encased!in a bail1 of rmud.'No on1tekknIIows,if this wil b 

cost-efie becaus data'i muhreisn on thutme required to make-rl 
balls Bhiiyaai is tnyingto -provieso me'data,

he11miidbA lex cedrent is not typ~ical of Bangladesh ar lua e 
serc met-hodology today, which is artually quite sopliisticatedbuit it" 

indicates the Spirit that has 10ong1driveni this research. The newer method
'oogh sesarch legacy onI hh tbI'd 

Thlrouighioutrecordled liistory, agricultural reearc h. c on'dctd,
izangladesh, as elsehere, all- dtioSith e qtiiaititativemtosf 

modern ~science. InI Bangladesh, he farmer has alsobeenI researcher, y 
observing the more successful pracdces,-'or by trial-and-errTor techn-iques,

~~thefarmer learned how to lesta living from h adThe yearl:1880 is rega.'rded athe beginn offorma agrclua 
rarch, loosely defined as instition engagngi sc 

that year; follo6wing the reconimenldatiJons of the FamlicCommission, a 
Deparmn ofA Iicitr a establishjed inl Benlgal unllder, the Depar-t-' 
ment of L-and Records. Research oCnjute andl tea, the principal cash crops
began at this time. 

In 1905%the Beng-al Department ofAgriclurereceved Sep, iit tis 
wih1li, ndian Department of~giculi , and rice research waLbeun 

At abouit the same time, anl experimental stato knownas Dacca Falm swa 
establishe'd tcoduct research on ther crops. 

Bletween the two world wa-rs, a.n Imperial Countcil on 'Agricultuiral Re-,
search was set tip (1929) for all of Inidla, andie Bengal Agr Icutua 
Institute was founded (1938) to provide the first higher Rgrlcidtual educa
tion. Hlowever, 'the world dc in of the 1930s severely depressed agri
cultutral research, and the onset of World Wr II, with tliejapanese po!Se
to1INvade India ifoighBengal, practicall y brouight it to a comnplete ,halt.,

Wvith British assistanice, a foundation for agricititual research i'India,
incluiding Ikngal,was laid BI depressionandwvarddmagc t iSfounda
dion, and partitioni disrupe' ither. Many scientists'departed Benga fr 
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The Rnearda Legacy

On a limaU balcolly offi the secollfnnoor of a I3borntory builcUng at the
8allgladellh Rice Re5Carch lrL,titnte inJuydepur,agroup oriocaJ )'Ouugmen
squat around a large basket ofmud. :Working rapidJy, they scoop hanetrulli
of the thick goo and maMage it iuto small round balls, wh.ich tlley then lay
to the side in neat rOM. The men are carrying outa research project under
the direction of Dr. N. I. Bhuiyan, the ilootute's principal soil chemist.

Bangladesh 5OiI, commonlydeficiellt in nitrogen, needs fertilizer, and it

p'opulnrsource in recent ycarlih:ubeellurea. There i,rea5011 to believe that
the smaU, white urea peUets call be implanted ill the rice fields more
eOicientJy if they arc enca.'Cd in a ball of mud. No olle knoW! if tfiis will be
cOlit-cfTective bccalL\C there i, no data on the time required to make mud
balls. Bhuiyau ill trying to provide some data.

The mlldball experiment ili 1101 typical of Bangladesh agrit dtural re
search methodology today, which is arluaUy quite sophisticated but it
illrucatcli tile spirit that ha., 10llg driven this rcxarch. The newer a!ethod
olo~ ha5 a research legacy on which 10 build.

Throughout recorded hilitory, agrictd turalresearch has bceu conollcled
in Bangladesh, a., c15Cwhcre, aibeililot with the quantitative methods of
modernlicience.111 Bangladesh, the farmer ha5also been the rcacarcher. By
observing llie more succcssf\d practiccs, or by trial4nd-crror techniques,
the farmer learned how to wrcst a living from the laud.

The year 1880 is regarded as the beginning of formal agricuJtunlI
research, loosely defined as illSLilllLiolls engagillf, in scientific aruma. 'n
that year, following the recommendations of the Famine Commission, a
Department of Agriculture was e31abllllhed in Bengal under the DeRarl
ment of Land Records. Research onjute and tea, tbe principal cash crops,
began at this time.

In 1905, the Ikugal DepartmelltofAgricuillare reccivcdacparate stall..,
within tJle Indian Department ofAgricullure, and rice research was begun.
Ataboul the same time. an experimentalstatioll known as Dacca Farmswas
~labllshed to conduct research 011 other; croJM.

Between tile two world wars, all Imperial Council 011 Agric\dhlrnl Re·
scarch was set up (1929) for Il1I of India, and llie Bengal ~iculhlrnl
Institule WM founded (19M) to provide tHe first higheragricuJh\rat educa
tiOlI. However, the world depreMion of the 1930s 5CYCrdy depressed agri.
cuillaral research, aud the ousct ofWorld War II, wilh theJapancx poised
10 invade India through Bengal, practically brought itlo a complete haiL

Willt British assistance, a foundation for agriculharaJ reacarch in India,
inducting Bengal, wa., laid. But depression and war damaged thi" found..
tion, and partition d40lpted itfurther. Manyscielltistadeparted Bengal for
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the new 111omio of India, wih ihecrited th tcjttan iarae 
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IuIhnIsaabad. New rica tersi 25 years orul Kiuachi,rsacn idt itC .1~u,tesliprcalle, ricc, mid 
Waouic~updod to se - 'thc [1ngladeshAgricuklt 1 Uivc'sitya4tto~cii. 

ims oundd tostregthcn agricultural e-ducaltionl- and a conipl'ictely nlew 

II\(' m:w 1I111jUIl fir Illelia, which inherited the lea~ jute, anti sllgarClllLt:
n~scar("h ill.~liUllc,~. It was leli In IJle lIew Foud ;lInl Agricuhlll'al CtlllIlcil til'
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wa.'llllllllclt:c1ln !lilrcllgthclI :.gricultm:d cclucaLioll, allCl:I cnmplelcl)' lIew
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Kry Dates in Agricultural IWtarch

1880 O~parun~nt of AgricuJt\lr~e5t:lblisb~dW1dC'r ~partm~nt of Land
RC'cords in Ikng:rol.

1906 Separate statllsgi\Tll tn Ikng:rol Oep:artment ofAgriCUIUlfC' inlndian
Dcp:rorunent ofAgriadtllfe.

1929 Imperial Council of Agricultural Res.earcb est.:tblisbed in India.

1947 .'ODd and Agricullllnu Council of Pakistan, including ust Pakistan.
created.

)973 Ibngladesh Agricultural Research COlUlrn established in inde)X'nd.
enl Bangladesh.

initiative ill the peaceful u~s of atomic energy-nuclear research-wa.'i
uudertaken tluder the spon.'Orship of the International Atomic Energy
Agcmcy.

MOlll importantJy. pet aps, the fint high-yielding YaTieties of rice were
introduced into East Pakistan in 1965 by the International Rice Research
Illstitu te iIt the Philippi lies. a lid other foreign techniqueswere iltiecled into
lkngal.i agriculture.

III agnctlltural r~archasillotherarcas, however, the Pakistauisperhaps
showed a gr-eat lack of sensitivity for Bengali concerns, Dacca Farms was
taUIi over by thegovcrumenllo become lhe site of the second capital: the
area ill known today a.'I the Sha.--e-Bangla Nagar section of Dhaka. By this
actioll, East Pakistalllostil5 principal agricultural. research facility and a dce
germpl3Sm collection th~t had taken 50 years to assemble. Although a
replacement for Dacca Farms was evcnnaal.ly provided on 650 acres in
nearbyJoydepur, this look more than a decade, and I1le research e(fortlost
IJle momentum that had begun to build.

The War of Liberation completely dillnlpted lhe system. Research insti·
tlltell were divided and mauy research scientisl5 Oed the country. The
fighting delltroyed lICientitic alld agricuJhu1t1 equipment. to say Ilotlling or
the morale of IJle re5CaJ"ch establuhmenL Witll independence, there was
agll.in a rebuildiugjob to be done.

ifhollgh this wk wa'l formidable, it was undertaken witll the knowledge
tlilit agriculturaJ research would be fully under local control for the first
time. NJ international aid poured into the country, the research institules
were quickJyrefurbished, newfacilitieswere buill, and ncw crop possibi.l.ities
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y iIngvairi iei h r e s 'a l n

wereexplore IOr~nexapetesinseItraio lMae 
B al sh rreserw Bangcgshd. F~~orexafrme thehFaineitCouci Bat tforion ha beenaag arch u to BaRClte arclthc Baneolutiot lrtes-Ase gons. at va adesph

as eda ndWheiat, Ipvemen Cetr riedt oe4ttert scM .intfcerochh 

ita sisne sbe en a aorinff acon n i the'euaio crad stength
eni1 o tgache i CU f11_(A)toc agriialeagricuiltura resear-ch eot dn rc l- j
Bangld esuh i n otaig lamehTi tho eteide lcatlof oprtion-L 

atoities o agitlr- reerh-letho devlopriyiainen 

A Prophdic Voice

'Gr~~n re\'Olutinn h:l.\::all ~dy laken place in th~ world owing to lh~ cultiv:t
tiun of high yiC'lding YArieties of maiz~. wheat and ric~ along with uscs of
fertilizer!, insccticidesand iniga-tion wat~r. Thi~ has brought sclf·mlfficicltcy
in many cOIUlUie~ and particularly ill areas where wh~at is grown. Green
re\'olulion i., abo in sight in ric~growing areas ofSouth-Easl Asia and i.1I this
area Ballglade~b lie~ Ex~r1.'predict that green revolution will bite plac~ to
lhefllll extent in theareain thecourscofadcade from 1971 and thisisbowtd
to materialise.•

-Dr. A Alim. writing in An In,md.uriDn 'oB(ltl~.jh ARricuJrllrtin 1974.

were explot"cd. Fot" example, the scienti.'its from the IlltematiOllal Maize
and Wheat Improvemellt Centre (CJMMYf) introduced the fiest high
yielding vMieties of wheat.

InllOme respect.., the mostsignillcallt action was the 1973creationofthe
llallgladesh AgTicuhuraJ Research Council (BARe) to coonlinate agricul
tural research tluoughout Bangladesh. Thisallthoritywasstrengthelled in
1976. laying the foundation for the agl'icldtural research system that ex.isu
today.

Irhe IOO-year journey from the Fami.ne Commission to BARC has been a
tortuoU50ne foragricllJturai research. Although freqllenllydampened by
war alld poLiticalllpheaval, the spirit ofscientific n::scarch has survived to
give life to the research institutions. The local base is strong, but interna
tional a...'\Sislance ha... been a major factor in the pet"pehtation and strength
ening of the agricultural research effort. In fact, agricultural research in
Ballgladesh ill an otlL"it:mding example of how cooperation between local
authorities and international dOIlOTll can lead (0 development ga;ns.
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ThpoleoUagladesh, by n ag eiv they~etwl nuh
Agrictra rese-rchrs knw better and they kniow teo fteisiue 

Is'-o imnprove agricultu~ral prodIctity ill order to incIrease thleIfod 
ad fiber crops that call e sold to buy food. Mt' fthe eerhi te vs 

lnetwork of inStitultesand uniiivers'isi ths r rs Arhithe end, itis 
on1' thlesuccessior flueocrops, stock,- and'herds tat agriculturl 
resecarch isjudged. 

-Onl thle whole, the crop pictuire has been bright lately .Moder hihed; 
rice varieties haeblossomed, tht-e Iehas been diesfen wi ll-k 

voeetbles, anid there has b-een a virtualre ,vIolutio ,11:1inwha an pota-1toeCS.
Oi hiter-hand,jute and sugarcane' areey holdingthiir own; andifores"r produicts arejust emerging On,all fronts atleas work is gig 

The Rice Tradition, 
Thle Bangladesh ,Ric Reerh- I tue(RRI) knows how to en tertai 

visitors: 11011 of th casual handshakean-ndu stf.Rter, it offers
atyped agenda, mteetings with all key p-oe sldshow, a guidturo 

faclites nteVI.P. dinIIig room., BRRdIlas at tradition to.4anYuc 

uphld-agadeshi is a -rice' coutry.
 

Ricpepl'sisth ai fodsoligetsmore than 80percenitofthtol
.cropped acreage. For' many famrm 1 i ny source ofcsicoeOrh 
Keping this induistry,prosperouts isBRRI s responsibility.W-ith!help from 
IRRI, other initernlational ;cenlters, aniniterniationl donoslike.A.I .D.-- ;, 
BRRI has kept thle rice triidition-moving forad 

L 
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The people of Bangladesh, by and large, believe they cal weD enough.
Agricultural researchcn know better. and they know thejobofthe institutes
is to impro'o'e agricultural productivity ill order to increase the yield oCfood
~Ild fibcrcrops thateau besold to buy food. MuchofLhc research in the vast
Ilclwork ofillst.ihlles and universities is thus crop research. Inl.he cud, it is
on the success or failure of crops, stoeb, and herds that agricultural
research is judged.

On the whole, thecrop picture has been brightlatcly. Modern h..igh.yield
rice varieties have blossomed, the diet has been diversified with fish and
vegetables, and there has been a virtual revolution in wheat and potatoes.
On the other hand,julc and sugarcane are merely holding Lheir own, and
forestry prodllcls ace just emerging. Ou all fronls, at least work is going Oil,

The RUe Tradition

The Bangladesh Rice Research h'-'utule (BRRI) knows how to enler-lain
v15itors: none of the casual handshak~lld-halldoutstuff. Rather, it offers
a typed agenda, meeuugswitll aU key people, a sliclcshow. agu.ided toucof
facillLics, and lunch in the ~.I.P. dining room. BRRJ has a tradition to
uphold-Bangladesh is a "dec" country.

Rice is the people's main food I 50 itgets more lhan80 percentofthe tolal
cropped acreage. For many farmers it is the only source of cash income.
K':!cpillg this indwtry prosperous is BRRJ's responsibility. WiLh help from
IRRI. other international centers, and international donors like A.I.D.,
BRRl has Kept the rice tradition moving forward.
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RI3RI hicadcuartersare on a 60-acre site injoydepurjust down the road 
fromn BARI. The iistte h is 12 research divisionls coci ng all: thle baic 
aireas,from agricultra ecoiomics and igimering to sodiclidinistry. BRRI 
l has five substaLions that adapt rice to the agrohclmaticcodlitions prevaiiig 

22.77''ninthcirlocaitics; ,Barkisal"IndChar Chandia test.salt water varieties 
.I-labiganj rescarches decpwatcr and boro rice; Rajshiahiisrccns fordrought 

toleraince;. and 'omill lacoi iducts mvarious local testing. More tlain200 
Scientists work at the headquartcrs and regional locationls 
. he grcatcst challengc has been todevelop rice varieties with |ligher 
el (IsaA grca ter resistaicc to disease, drought cold, andsalinity .6 first 

imajor breaktrough in this respectcame inthe 1950s butituBaigladeshwas 
not then ready to supply tihe inputs needed for manssIroductbi of the tnew 
~tcchiol()ogy.,F&hi-zr factories and iat failidhad to be extended 
Sanl intensive ctidvation practices h'ad to'be demoitratcd,. . 

IIdeveloped thcsenii-dwarf IR8 variety in the mid-1960s, anld iatrs 
Sreadily idopted by,1Viigladcesh'farmers especially a thewinter season if 
irragtio wa avilble. I-lowever,'as f'ir ias BRRI was 'onierned theiIRB 
pant types had himittions short heaight; photoperiod iisesitiy, susccp 
~tibility tocold, droughtaund salnity; mid slow see.ling g-rowth wii icon
tfohied waiterv ! in thiefiel'd itegihrh~htYitoodu0(1ce tallers(edlngs wiiithn30-fise
-om 


dalys wws needed. U~l IOC~tlOrllll;+lll Iw lj;i' ';:t~~b,,*J: alllHylal(1SlWSA'll l .w~ U)il{ 


nRRI heaclqllarterll :Irc IlII :1 64~acre lIlite iIIJO)'dcplll'just dOWll the roml
frum nARI. The inst.itutc ha.'i 12 rClIcnrch di\illlinlls em·crillg :111 the b<lllic
;lrca.'l. frolll agricllltllr.lJ ecullomirlll:lmi cllgillccring tu!.Oil c1lcmistry: I\RRl
ha.'i li\'ClIlllh.'it.:It.iUlI.'i tlmt lulapl ricc to t..hc :'gro<li nmt.ic cOlldit.ions prc\'ailillg
ill their In('alit.ics: 1l.,ri.'lOtI ;llId alar Challdi" Ie'll ~lh "''atcr \mieties;
Ilahig:lIIj rCl'>Carchesclccpwollcrallci born ricc; R:'jslmhi ~reell.'i rnrdrollghl
Inlcr.lIIce; aurl Comill:1 c:nndllcl.'i \~Irious local test.illg. Morc t..hall 200
sciellti.'il.'i wnrk at Ihc hc;ulcl"arten :lIId rcgiollallocat.ioll",

The b'Teatcst challcnge ha.'i heen tn de\'e1np ricc varict.iclIl wiu, higher
yielcls:lliel brrealer re,'iishlnCC ((I c1i,'iCaM:. drOllght. cold. "'II<I salillit)'. The first
Im~nl' hreakt..hrnugh ill Ulis rcspcct camc ill the 1950s, bllt.. Ulmgl:ldcsh was
Ilnl tJlCll read)' tn Slip ply tJIC illpUl.'i llcedccl fnr Olali.'i proc!llct.inn of tJlC new
h:chllolob'Y' Fertili:r.er f:lcluric:s a lie! irribrntinn facilities had tn he extended
:U1c1 illlcnsi\,e culu\,:lIjun pf\l~uces had to he demml.'lIl·:ltecl,

IRRI c1c\'c1npcd t..he f>Cmi'i"hV:lrI'lR8 V:lriety inlhc mid-1960s, and it W;IS
readily adopled h)' HallglaclclIlh f:lrmers, especially ill Ole wi liter M::t.'lnn if
ifTibrnLiun "'~IS :lVailahlc. J Inwc\'er, :1.'1 r.,r a.'l URRJ WiI.'1 cunccfllcd, the IR8
planll)'pe.'1 hacilimit:lunlL'l: short height; phutoperiod illllCmilh<it..y;slIsccp
tihiJil)' In cold. drought. allcllllalillily; :Iud slowscedlillg grnwth willi III1COII
lrnllCl1 Wlltcr illlhc liell!. Fa.'1lcrgruwtJl to prodllce la.llcrSCC(UiJlgs wil..hill 30
days wa... lIeccled.
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turned into food bitinto se d astage. Sice thepres onu 

U less1 t re is o ra is prove ment i therer mdg m imo contrg, 

LA Lie, by.conser-dve estiinates, sone-1 28 mrillion people in oii it ijyby,
the year 2000. A populat-ion' is sie wil require atipresent consumiption 
raes, 22llion tonsoffoodgrnsanually 

Fi anKugladesh Rice Resea-rchL tnitesalshd1)piLare ayac 
iii 1970, is sea-rchig or new rice i fehoothsoodgrain gp 

.... u~meftaflerlmy
tofillthis
 
BRRI scient-ists resytructuiredth 
 8fplant type to suit the Bangladesh 

ll en i , deve intermediate 
gives equallyhilghyield and cartgrowin uncontroled water. angladeslii
'farmeris liked deLerlnsbecause 'they provided nore srwfolr cattle 
feed and'iroofthiathing. Also, seaisitivity to tlieephotoperiod had to be added 

new g rtotheilaiJ makie varieties u le roping11an
~uupreditble raifed sjsteml ofric ultre. 

', BaiigIadeshIvaN1rieti es i o np t wzv lnui Iniii oroprio(Iic tcuo i aniid have 
tendedl to replacecal&IRRI a-,rictes IprcviotLsIy used in-Bangladesh Like

us+,,,,n~tanslanedaree makingivjs, a-anwirc~e ar maingiroads into tradfitional vrieties..All a snowmst est increases i yiel
Soni 2low nyaVe rasi A mahav Heenpopular 

wii ar er Biplab (BR3)is thre oulyvarietysUitable forc1cltivation in'thm 


trans 
 mntamn, and boo seasons. It va:s rated superior to 35 other r varietiesin 1974 nursery "rialsbyIRRI at 6locationS Onl
~three conithients uiier ierse soil andclmatic conditions. BrrsAl (BR4y
developed for dre, transplant aimanseason, ranked first in aver-ag" I 
the same tria]i 197 6. ThefoMowing year, BR4 and two advancedLIuIesreIcd in, 1891sPro o O) Uka(BRII) captured the first 

three positions. 
Fonr other varietie& BR12, "14, 15, 'and 16--wererecommendecfor 

redease ii 1983. Thicyaresiitable fort ,resist dieaearlyallowing farmers to 
jields.These rri7ties c'an7so beplanted'in vey cverse socondim 

an a plant a r o t c or hg 
on. 

Bcarise of theid emonstrated s1cccssc BRR )i etse are'icreasingly 
ad(Opted i-n other rice-growing countries.,BR3 is very popular inVietnam, 

'T,
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BRJU Searches

In 1983, Bangladesh produced 15.lmiJIiolllonsoffoo<tgrains, chienyrice. to
feed a popu.l:\tion of SOUle 94 million. About 10 perccnt ofthi5 OUlpHt b 1I0t
IIlmed into food bllt into secd. feed. andW3M.age. Sincc thepreSoClltconsump
tiOIl nue for foodgraim i5 aboul OA4 kg pe'r persoll per day, there is :II

foodgrnill shortfall of some 1.27 million lOllS annually.
Unless there is some drnmatic improvemelll in population control, Uu~re

will be. by COIlSClv.lth'e-csLiIlHltC"~, !IOII1C 128 million people in Lbe COWltry by
the year 2000. A populaLion this me will require. at presellt consumpLion
ralc5, 20.2 million tous of foodgrains iUmually.

'The Banglacksh Rice ReSoCarch Instilute. established byparliamentaryact
in 1970. is searching for new rice technology to 6U Lbis fOodgrain gap.

URRI scielltisL'i restructured the IRS plaut type to suit the Ballgladesh
production envirollIllent, developing an intermediate height plant that
gi\.'Cs equnlJy high yield and can grow in uncontroUed water, Bangladeshi
farmers liked the L-iller plallL'i because they provided more straw for cattle
feed aud rooflhatchillg. Also. SC'nsitivity to the photoperiod had to be added
Lo tile new germpla.'im to make the varieties fit double cropping in an
lI11predicl."lble minfed S)'5tem of rice cllJt.ure.

R."lngladesh wrietics Jlowcompclewith IR8 illboroproduction and have
tended to replace the IRRI varieties previously used iu Bangladesh. Uke
wi~, tUU and I.r.tn.'1plallted oman varieties arc malung inroads into tradi·
tional varieues. AU arc disea.'iC-fesistalltand show modest increases in yield.

Some 20 varieties have now been relca.'lCd, and nlallyhave been popular
witll r.....mers, Biplab (BR3) is the OIl.1y variety Stumble for cultiwtioll in tile
au.to transplanl oman, and born .5Ca.'ions. It wa.'1 rated superior to 35 other
modern wrietics in '/,974 mlr~ry lrialsorganizcd by IRRI at 161ocationson
three continents t11laer diverse soil and climatic conditions, BrrisaiJ (BR4).
developed for the Irnusplallt oman season, ranked wst in average yield ill
tile same trial in 1976, The following year, BR4 and two advanced lines
rclell.'iCd in 1891 a.'! Progoti (BRIO) and Mukta (BRIl) captured the wsl
tluee positions.

"~ollr other varietie~BRI2, 14, 15. and l&-wcre recommended for
rclea.'lCinI983, Theyaresuitable for the boroand aWsca30lls.rcsistrusc35C,
and mature early. alJowillg farmers to plant oman rice on time for h.igh
yield~ 11teM: varieties can also be planlcd in very diverse soil conditioll.5,

necausc oflhcir;demoIL'itratcd succeMCS, BRRI varieties are increasingly
adopted in oUler rice-growing countries. BR3 is very poP"Jar in Vietnam,
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ealI Idi Sri LankaandsoIII WAest African Coll btics' BR4I popular' 
InI P I(ja i -n 

'he newV, hihe-yel vaites have haa damatic'impact on Ba I gla
deshI rice production.nth 2yerbtwn 197 aid 1982, teacreag 

de"ted(to mo6dernvNarieties rose fromi 2.6 pecn o23 pretftett 
In182 odern varieties accounted for 41 percent of therice*harvestedmaresearchi sirty isamdachieving 60 Percn coverag ofmoer 

ricevrieties byl 990 
-IIifdldi tio I to-overrall ahievemnenI s far."1s rice var-ieties a IId yjIed areC 

coceneTB lsit-ists have also ha sucs nth ra fdroughtand 
cold tolerance,4 pest mnagemLent,Lirrigation,C-P1 ncrpigpatrs 

water'rice.
 

Droughtcomes to Banghidesh abito ceee5cr Iffethe au5's
 
crop iIiits early growth stage and the koroand amncfops at t-lereproductive
 
Stages, depcniilig,on the! period of drouight. Scientists have idenitified
 

rught toleraniaets thtr nw osplgns to develop new
 
vairieties fr thle direct-seeded,draIFed upland rice ciulture in drough't-pronle
 
areas. Modcrn va rieties, lke BRi1, BR3 anIid BR6, hamve beCtter co I(Ito e ran11ce
 
and perform well in Lie boroseaoL
 

Ricelins reis~ topests (brown planthopper, g-reenlefopran 
tugo vir-iis)]have been identified. Scieuists have also fo' iid that the 

nematode disease, zsfra, caribe effectively controlled by tr-ansplanting after, 
~ai application of Furd 

Drought at the flowering stage of the~tran-splanted aman crop, for-.
 
example, may redutce the yi CId~to zero. Experiments show thittjlust a-small
 

ai~tin~ o irigaina tis~ge will save 60 percent of dlie crop. Also, a: 

siall leveecan be used for 83 percent effectfiveJusf rifllis isenouogh 
foras facto rop of tiInspl(i~ii5ortriispliiiianiititinoirrig6011i 
facility. 

'For manyyears most deepwater rice areas had tobe single,,roPped.withl 
< new cropping pattern, amiodern ,r vaiety folflowed by deepwater. rice, 
production has bexpanded significantly. t hiasalso been demonstrated 

ctaabd crop ofautsi I(Ideepwa ter rice provide s nogreater b-enefittha 

siiigle and separate crops of ausand biroadcast'am ricie. Whien the farmner. 
-ro~ws these crops separately,hei or she canl getteasln free as Soon as 

Al~te flood season is over and'i~tei grow a otercr~op, early. This pr-actice 
rleases additional~acreage for ealy planting of cypps such as miustard, 
vwlieat, potattoes, and legumn~es 

Bangladlesh is not yet the success storiii rice that Indonesia,bu it' 
."Censto be moving in-that direction.. Too manylo16-Ild' rdtoa 
varieties arestill bein~g planted, but the rumber should decrease as tile 

-p z 
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Nepal, ludia, Sri L'lllka, and lIome Weill African countries: BR4 1'i popular
in 1\1Irma, where ill" Ililown as Siuthciugi.

llhe new, higher-yjclH Yaticties have had a dramatic impacl on B..'lllghl
desh rice p'roductioll. In lhe 12 years belween 1970 and 1982, lhe acreage
devoted lo moCleruy.u-ieties rose from 2.6 percent(o 23 percclllofthe toul.l.
In 1982, modern varicties accounted for 41 pcrcellt'olilhe rice harvested.
Tli'erescarch strategy ill aimed at achieving 60 percent coverage o~modcrn
ricc ~rieties by. 1990.

lll,aCldition to overall llch..ievemenls as far as rice varieties aud yielCi arc
cOllcerneo, BRRI scientist'i have aI.'iO Imdsllccell.'i in theareasofdroughtalld
cold tolerance, pest managemenl, irrigation, cropp-ing paUerus, ana deelF
waler rice.

Drought cOllies to Bangladesh abo.utollce every5 years. ILalfect.'i lhe atLS

crop illitsearlygrowthstage and the baroand nmancropsalthe reproductive
stages, Clepellding on the period of drought. Scientists have iCleutified
dcought-lolerant varieties that arc now IL'iCd 10 supplygenes 10 develop new
y,lrietie,'i f9r lhe clireCl-6CeCled, rMIIled upland rice cuhure indroughl-prOlle
areas, Moaerll varieties, Like BRI, BR3and BR6, have beuer;colCl lolerance
and perform well ill lhe hOroscasou,

Rice Lines resisl....lI1l to pests (brown plalllhopper, greellleafhopper, and
lungro vinL'i) have been idellLiIied. Scientists have also found thal lhe
nemalode di'iea5C, "fra, can tic effectively controlled By, transplanting after
all IlppLicatioll of Furad.'ln.

Drought al lhe flowering Sl.'lgc of lhe trall..'ip,lanled moon crop, for
eXllmple, may red lice lhe yield to zero. Ex~rimentsshowlhaljusla small
~moun'"of~iITigation at lIu..'i stage Will s.,ve 60 percenl of lhe crop. Nso, a
smallieveec311 be used for83 pcrcenteffectiveuseofrainfall. 'FILisisenough
for a s.,tisracloryerop of lrnn.'iplallt alUor Irnnsp'lanl amanwilh no irrigatiOiI
facilily.

For m~lIyyearsmost deepwater rice areas had to be single<ropped. Wilh
a new cropping patteru, a modern borovarict.y, followedll)ydeepwater rice,
production has been expandedsigllillcanlly. Ilhas also been demoll.'itratea
i.hala mixed crop offlfLfanddeepwaler rice provides no greater bcnefitlhall
single and separalecrops of ausand broadcasl amanrice. Wheulhe farmer
grows lhese crops separately, he or she can get lhe CJll.dand free as soon as
lhe flood season is over; and t.hen grow another crop early. This eractice
releases additional acreage for early planting or. crops such as mustard,
wheal, potatoes, and legumei'!.

Bauglaacsh is nOl yetlhe success story in rice lIlal Indonesia i" I)ut it
seems lo be moving in that direction. lfoo many low-yield traditioual
varieties are sLi.U being planted, but lhe number should decrease as lhe
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M.A.Manna ,diic(loiot |RRI, and IirinkSheppaidfI|RRI."l'l (;;IAR i'lihas 
pariicipa'dataively ill Bangladesh r('se'aICh. 

11( )(iell varicties ('(1i fille (lelliolIstrate their ellectvejess. I1R8 startlc 
the ball rolliig, BR3 gave if a big push,alid BRRI has illieroills projecLs 
ulln(erway illall areas of Iice pirodction to keep it going. 

Diversifying the Diet 

M.M.A. jalil and A.LNI. Nariazanian are BARC m iber-(directors and 
agree IpassiolIatCly )n o1nC thing: tite Bangla(lesh diet shotilI have more 
protein. Both men speak choyleintly on the sd)jc(t of' illlt-riion. Rice is a 
good basic Fod)(I providing plelnly ofl )1lk; vegetables are great fir vitamins; 
Ilt tile (ijel nlee(ds to blty('d ea anid fish. It is I1()Ie sllepl(ell( more 

slrlprise .hat.Jalil is thc nen)bel -directfor for livestock, NarilIZaman the 
nlemnl)(e-lireclo for fisheries. The research they pilmlote Imiay make 
(ivelsificalioll a reality. 

Of,)C lse, mria I lysiel lists elsewhere ill the research IeCtWork also have a 
great deal to sayorl tile sll)ject oh((v(-Iisilicatjlo. "'Theywork ev(ry (liy with 
frllits, vet-ge;l)lcs, root clops, s)ices, oilsec(s, pulses, all(l ioodgmrails other 

TIlt' SIICI'f~~J S/orirJ • :{ I

.,

M.t\. Marlllan. dirl'lloro! BRRI. and FrankShl'ppard oflRRI. The (:<.:IARcl'nln has
participaled actively in Bangladesh n·S(·arch.

modern varieljes cOlllinue to demollslrale their dlecUvelles-'i. IRH started
Ule hall rollillg-. BR:{ g-ave il a hig push. alld BRRI has lIulIlerous pJ"(~jeCL'i

ulldenvay ill all are,t'i of rice produc(joll lo keep il goillg.

Diversifying the Diet

M.M.A. .Jalil alld A.K.M. Naru7.zamall are BARC memher-<Iireclors aIHI
ag-ree passiollalely Oil olle thillg-: the Ballg-Iadesh diet should have more
proleill. Both mell speak e1Olluelll.ly Oil Ihe sul~jecl of 1l1l1I·iljoll. Rice is a
good hasic food providillg plellly of bulk; vegelahles are greal for vila mills;
hut 111e diet Ileeds to he supplemellied hy more meal alld fish. It is 110

surprise Ihat.Jalil is lhe llIemher-<lireclor for livestock. Nanl7.7.am;l1l the
memher-<Iireclor fill' fisherj(~s. The research they promole may make
diversificalioll a realily.

Ofcourse. mallY sciellljsl.'i elsewhere ill Uae research lIc1work also have a
greal deal to say Oil Ihe sul~jectof diversificatioll. They work evny day wiul
fruit'i, vegel..hles, root crops, spices, oilseelb, pulses, aJl(I foodj.,'Taills olher
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Fishingfor Complewents 

The effort to develop other food sources to complement the basic rice diet of 
Bangladesh has led to improvements in the organization offisheries research. 

Before 1984, research into fish culture and capnue was carried out in an 
tucoordinated way under a Directorate ofFisheries, mostly inl the context of 
regional development projects. In that year, the Fisheries Reearch Institute 
was established as an atutonomotis body under the Ministry of Fisheries and 
Livestock. 

The headquarters of die new institute is in Myunuesingh near BAU. Five 
research stations are planed, and two are now in operation-freshwater aq
uacultiue at Mymensingh and riverine research at Chandpur. 

than rice. Each of these items is attempting to make a place for itself on the 
Bangladesh table through research. 

With both all extensive coastline 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 little as 10 years 
ago, fishing depended mostly on capture; it was rural-based, tnmech
anized, and labor-intelsive, employing several million people. 

In the past decade, an urban-based commercial fishing industry, com
plete with mniddlemen, has emerged. There is 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 policies
that are yet to he worked out. But it has also brought fish production into 
thenational consciousness and into the proformaofagricultui al research for 
tie first time. 

The new Fisheries Research Institute (1984) is mandated to co-ordi-nate 
all fisheries research in Bangladesh toward "optimum utilization" of the 
country's fish resources. The institute itselfis being put in place in stages. 
When it is complete, it will have five research stations: Mymensingh, 
Chandpur, Khtua, Cox's Bazar, and Chittigong. Each will concentrate on 
different areas: freshwater aquaculture, riverine fisheries, brackish water 
aquaculture, mariculture, and marine fisheries, respectively. 

Much of the research so far has been taxonomic: an assessment of the 
fisheries resources of the country; a survey and list offreshwater bony fishes 
and prawns; an update on hilsa (die most important inland capture fish); 
a survey ofthe number ofponds 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 tecliques, and use of fish oil. 

About80 percent ofthe protein now in the Bangladesh diet is contributed 
by fish, but the present output of the fishery sector does not come close to 
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FishingJor Complements

The eflort to develop other food sources to complement the basic rice diet of
Hangladesh has led to improvements in the organization offisheries research.

llcfore 1984. research into fish cultm'e and capllu'e was canied out in .m
lUlcoordinated way under a Directorate ofFisheries.lIIostl~,in the context of
regional development projects. In that year. the Fisheries Rexarch Institute
was established as an autonomous body lmder the Ministry of Fisheries and
Livestock.

'lllC headqmuters of the new institute is in MYIIUlesillgh ncar BAU. Five
research sL;\tillns arc planned. and two arc now in opcratioll-frcshwater aq
uacu.ltme at MymellSillgh and riverine research at Challdpm·.

than rice. Each of these items is attempting to make a place for itselfon the
Hangladesh table through researc h.

WitJI bot1J an extensive coastJine alld a vast amotUlt of inland water,
nangladesh is a natural habitat for fL<;h culture and capture, and tJlere is
indeed a traditional fishing industry of long st.'lIlding. A<; IittJe as 10 years
ago, fishing depended mostJy 011 capture; it was rural-based, ullmech
anized, and lalxu-intensive, employing several million people.

In tJle past decade, an urban-based commercial fishillg indlL<;try, com
pletewitJlllud<Uemen, has emerged. There is more emphasis onlarge-5cale
capture and fish culture. This development has brought a host of social
problems--Iabor displacemellt, alternative land lL<;c, and pricing policies-
tJlat arc yet to be worked out. Hut it has also brought fish production illto
tJlC national consciousnessand into tJle proformaofagricultUl al research for
tJle first time.

The new Fisheries Researc h Insti tu te (1984) is mandated to cOoQrdina te
all fisheries research in Hangladesh toward "optimum utilizatioll" of the
country's (ish resources. The institute il<;clf is beillg put in place in stages.
When it is complete, it will have five research stations: Mymensillglr,
Chandpur. Khulna, Cox's Hazar, and Chittigong. Each will concelltrate on
different areas: freshwater aquaculture, riverine fisheries, brackish water
aquaculture. mariculture, and marine fisheries, respectively.

Much of the research so far has been taxonomic: all assessment: of the
fisheries resources of the country; a survey and list offreshwater hony fishes
and prawns; an update on hilsa (tJle most important inlalld capture fish);
a survey oCthe number ofpond<; and t.'lnks; alld an assessment: of tJle Kaptai
Lake fishery. Some work has been done on weed control, fish diseases, and
water pollution. There have also been illvestigationsinlish technology: fish
feed, use offish manure, preservation tedUliques, and usc offISh oil.

About80 percent oCthe proteinllowill the Bangladesh diet is cOlltributed
by (i<;h, but t1Je presellt output of tJle fishery sector docs not come dose to
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Both Safe and Khesari 
Many pulses contain toxic su )stanccs. '1etoxicity of some of theili is 
destroyed during cooking and thus is not a prolbleln fofnunnat consunptioi. 
I lowever, a neturotoxin known as BOAA. fotid in khe.iri, has caused consid
erable concern. It has, in fact, caused paralysis in the lower limbs of soie 
Bangladeshi nmales. 

Researchers who work closely with pulses, such as Matitur Rahnnan at the 
BARI regional station in Ishimadi, are adlamaint on the point that tihe paralysis 
cases reported are special cases, umid that it is perfectly safe to. at khesari tnder 
nornal circunstances. The BOAA neuiroloxin is a problen only when 
un
boiled khe,ariseaten over a long period of tine.Theincidence ofparalysis 
is also linked to vitamin C deficiency. 

All reported cases of khesari-related paralysis occulTed among very poor
people who found themselves in faminie concditians and ate virtuallynothing
else for several mon ths. Even so, BARI is conducting research on low-toxin or 
toxin-free khesarivarieties. 

meeting national needs. Per capita fish cotsumption 20 years ago was less 
tlan half the estimated minimum requirement. Due to the rise in poptila
tion, it has now fallen to one-thirdl The demand for fish is probably five 
Umes greater than the amount behig produced. 

lf':oilsmption of fish is to increase, it is clear that productiomi will have 
to risc significantly. This is more than a research question, of course, but 
research will have to do its share. So far, it has been a neglected area of 
agricultural research. 

As fo.,d so rces, livestock and poultry are not important items in Banig
ladesm. Member-director Jalil's admonition that there shoudd be more meat 
on the table may somc day be followed, but tis will be a long ime in the 
future. For now, animals are itsed primarily as beasts o, burden (and, 
accerdinlgly, arc disclssed in a later chapter on animal power). 

indigeious breeds of chickels and ducks tend to be small and stringy. 
Their niiy food consists ofhousehold wastes and scavenging. Accordingly, 
they are pocr layers, and their eggs -aresmall. At least 25 percent of the 
poltdry dies cach year due to pests and diseases. Some research has been 
done ott poultry diseases such as salmonellosis and coccidiosis, and further 
research is amcng the priorities in the national agrictltural plan. 

With the chances of diversifying the diet through fish and livestock or 
poultry very slim, the best optiot. ior increasing the proteih supply is 
through an incretse iinthe production of pulses. 

The pulses of 1ikangladesh comprise six major crops: khesari, lentil, 
blackgram, mungbeam, chickpea, and pigeonpea. All have been studied in 
terms of varietal developmenit, agronlomy, nutrition, quality, and diseases. 
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Both Safe and Khcsari

Many pulses contain toxic substances. '111e toxicity of sOllie of thelll is
destroyed durinRcookinR <UIClthusis not a problem fOi 111I11Ian consulllption.
llowever, a neurotoxin known as BOAA, found in khp,lfIri. has caused consid
erable concenl. It has, in fact, caused pimllysis in the lower limbs of sOUle
Bang-Jadeshi males.

Researchers who work closely with pulst's, such as Matiur Rahman al the
BARI regional stiltion inlshmdi, arc adamant ont1le pointt1lat the paralysis
cases reported arc special GlseS. iUld that it is perfectJy safe to ~at khr.fflri under
nOl'lllal circumstances, Thl' BOAA ncuroloxin is a problem only wlll'n
unboile<l khr,lfIriiseall'n owr a lonR period of time.The incidencc of p.mllysis
is also linkl'd 10 \1tamin C deficil'IIC}'.

All repolwd cast'S of khp.wri-{'elated paralysis OCCUlTed alllonR vel)' pom'
peopll- who found thl'msl'lws in f<Ulline conditians <UJ<I ate virtually nothing
clse for scveral lIlonths. E\'l'1I so, BAR! is conducting research 011 low-toxin or
toxin-free khr.lfIri vaIieties.

mecling national nccds. Per capiul fish consumption 20 ycars ago was less
I1mn half lhc eslimalcclminimuill requircment. Due lo lhc rise in popula
lion, il has now fallcn lo onc-111irdl Thc demand for fish is probably fivc
:.im,~s grcalcr lhan I1lC amounl bcing produccd.

If ':onsumption of fish is lo incremic, il is clcar lhal productioll will havc
lo rise signiJicanLly. This is more lhan a rcsearch qucstion, of course, bUl
rr.search will havc lo do il<; sharc. So far, il has been a neglcclcd arca of
agricullural rcsearch.

A<; fomi sO~lrccs,livcslockand poultry arc 1I0l imporlanl ilcms in Bang
lade,-;h. Mcmbcr-<lircclorJalil's aclmonilionlhal thcrc should bc morc mcal
on lhe labk may somc oay he followcd, bUllhis will bc a long tilllc in lhc
fulure. For 1I0W. allimals arc IL<;cd primarily as bcasl<; o. burdcn (aud,
acc(~rdi"gly,aw discwiscd in a lalcr chaplcr on animal powcr).

jJl(Egcllous hrcc<l<; of chickcns and ducks lClld lo be small and stringy.
Thcir Giilj' food consisl<; of houschold wa.<;lcs and scavcllging. Accordingly,
111cy arc pom laycrs, and 111cir cggs arc small. Al 1ca.<;l 25 pcrccnl of 111c
poultry dies (';lch ycar duc lo pcsl<; and diseases. Somc rcsearch has been
donc on poultry disc;L'iCS such a.<; salmonellosis and coccidiosis, alld furl11cr
rcsearch is amGllg I1lc priorilics in thc national agricultural plan.

Wil11 lhe chances of divc:rsifying lhc diel I1l1'ough fish and liveslock or
poultry vcry slim, 111c bcsL optioh .or increasing 111c prolein supply is
l1uough an incn~a.'iC in I1lC produclion of pulses.

Thc pulses of Banghdcsh comprise six major crops: khcsari, lentil,
hlackgram, mUllgbcaa, chickpea, and pigeonpca. AU havc bcen sludicd ill
lcrms ofvaricL'l1 dcvelopment, agronomy, nutrition, qualily, and diseases.
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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 ill 1980; 
65 grams are recommended. 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
yielding varieties of rice (and wheat) has actually worked against pulses, 
reducing the acreage devoted to their cultivation. 

Some important new varieties have been released. One very significant 
contribution is Mubarik, a summer mungbean varietyreleased by BARI that 
matures in about 60 days. Since all of the pods matil'e at about tIe 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 lit into 
any crop pattern. 

In chickpeas, BINA has released a high-protein mutant from tie local 
variety Faridpur 1,which is 25 percent higher in yield than tile parent; italso 
yields 45 percent more protein. In blackgram, significantly higher yields 
were obtained at a population density of600,000 plants per hectare with the 
variety'T-9 when no inputs were provided. 

Although maize, oilseeds, fruits, and vegetables may not add much 
protein, they are important to the diet and have been tie 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 die country, and the 
number of maize farmerswent ,p from about 25 in tie early 1970s to some 
700 at the end of the decade. BARI has developed five high-yield, medium
duration varieties that can be recommended for expanded maize produc
tion in flood-prone areas. If these areas were brought under maize cultiva
tion, 6-10 million tons ofgrain 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 atCIMMYI'proves out, 
maize could help increase the protein content of Bangladeshi diets. 

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

Research has already made important contr-ibutions to fruit and vege
table production in Bangladesh. For exampk. a recommendation for a 
change in the spacing of bananas has increasec output many times over. A 
selection of a mutant lemon, later multiplied as a "seedless lemon," is now 
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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 are recommended. The second 5-year plan addressed doubling
this supply, but unless the pulse equivalent of "miTacle rice" is discovered,
this goal seems impos.'iible to achieve. Indeed, the succes.'i of the hjgh
yielding varieties of rice (and wheat) has actually worked agajnst pulscs,
reducing the acreage devoted to their cultivation.

Some important new varieties have been released. One very significant
contribution is Mubarik, a summer mungbean '/arietyreleased by BARf t;at
matures in about 60 days. Since all of the poet'i maltu'e at about the same
time, the labor input of n:peated harvests, common to pulses, is reduced.
AL'io, since it matures quickly and is insensitive to day length, it can fit into
any crop pallern.

In chickpeas, lUNA h,L'i relea'iCd it high-protein mutant from the local
variety Faridpur I, which is 25 percent higher in yield than the parent; italso
yields 45 percent more protein. In hlackgram, sigllificantJy higher yields
were obtained at a population densityof600,OOO planl'i per heclare with the
varietyT-9 when no inpUl'i were provided.

A1lhough maize, oilseed'i, frnits, and veget;lbles may not add much
protein, they are import.Ultlo the diet and have been the subject offaiTly
intensive research in recent years. Increased production of all these crops
ha'i been hampered by the famjljar tendency of the farmers to grow what
they know Ix:st, which is usually rice.

Maize production ha'i increased in some parts of the country, and the
number of maize farmers went",p from about 25 in the early I970s to some
700 at the end of the decade. BARf has developed five hjgh-yield, medium
duration varieties that can he recommended for expanded maize produc
tion in flood-prone area'i. Jrthese areas were brought under maize cultiva
tion, f)-I 0 milljon tons ofgrain could be produced, about two to three times
a'i muc h as the yield to he expected from late transplanted aman rice. Also,
ifLhe new Quality Protein Majze (QPM) developed atCIMMyr proves out,
maize could help increa'iC the protein content of Bangladeshj diel'i.

Rape and ffitL'ilard, groundnUl'i, and sesame are the major oilcrops in
Bangladesh. Thesc crops have a bright production potential, and domestic
productiol' could probably be dou hied in a short time with the technology
currently available. This would requiTe the planting of IUgh-yield varieties
that have been developed, as well as beller management practices.

Research ha'i already made import.-Hlt contributions to fruit and vege
table production in Bangladesh. For example'. a recommendation for a
change in the spacing ofbanana'i has increased output many times over. A
selection of a mut'lIltlemon, later multiplied as a "scedJes.'i lemon," is now
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Critical to the resurgence have been the selection of improved exotic 
varieties, to replace virus-ridden indigenousvarieties, and tile 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 improvemenLs 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. i fact, in the 
international literature of success stories, potatoes are usually mentioned 
just after rice. The crop that outshines both of them, however, is wheat. 

Revolution in Mheat 

Typical mealtime fare in Bangladesh, whether prepared at home, in a 
rt staurant, or in a research station guesthoulse, consists of a plate of rice, 
perhaps a piece ofc hickeni or fish with curry, and a bowl ofvegetables (gourd, 

dal). But there isan increasing tendency for chapatisto be offered. Thisisflat 
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-yielding varieties, wheat production rose 
from 100,000 tons in 1975 to a million tons in 1982-an astounding 
agricultural development possibly unique in tie world. The wheat revolu
tion was all outstanding example of cooperation between international 
donors, international research centers (CIMMYI'), the Bangladeshi agri
cultural research system, and, of course, Bangladeshi farmers. 

There was interest in wheat production as early as the 1960s when high
yielding scmi-dwarf varieties were broughit into India and Pakistan. The 
straims being cultivated in East Pakistan at the time, mostly in the area 
adjacent to West Bengal in India, were tall, late-maturing, and susceptible 
to disease. However, colsultants hired by CIMMYI"s predecessor organiza
tion and the Ford Foundation argued that wheat could be all important 
winter crop if high-yielding varieties were introduced. 

Some Bangladeshi scientists agreed, and CIMMYI' provided them with 
financial support for all "accelerated wheat research program" in the early 
1970s. Ajoint survey by Bangladesh and the U.N. Food and Agriculture 
Organization indicated that 2,300,000 ha of land were physicalylysuitable for 
wheat production under rainfed conditiols. Irrigation would open up all 
additional 800,000 ha. Assuming that some of this land would be used for 
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Critical lo lhe resurgence have been the selection of improved exotic
varieties, lo replace vinL'H"idden indigcnousvarieties, and lhe improvcmenl
inlhe qualily and quantily oflocally-produced scede;. Varieties seleclcd and
recommended from lhe many screcncd in trials include Mult..'1, PalJ-ones,
Ukama, Diamanl, Cardinal, K. Sindlmri, and Elvira. These varieties have a
yield pOlential ranging from 19 lo 25 lOILe; per heclare.

Therc have also been improvcmenle; in disease and pcsl cOlllrol, waler
and fertilizer managemenl, and posl-harvesllechnology. 111C Ballgladeshi
achievements in potalo production have altraclcd inlcrnational aucntion,
and courscs in potalo seed production arc now conducled by lhe Polalo
Research Cenler for othcr counlries lhroughoul Asia. In facl, in thc
inlcrnationallileralurc of success slorics, poL'1loes arc usually mentioned
jusl afler rice. The crop 1Iial outshincs bOlh of them, however, is whcal.

Revolution in JJ1Ieat

Typical mealtime fare in Bangladcsh, whelher prepar-cd al homc, in a
ft.,tauranl, or in a rcsearch station gucsthouse, consisle; of a plale of rice,
perhapsa picceofchicken or fish wilhcurry, and a bowl ofvegetables (gourd,
lUll). BUl there isan incrcasillglcndcncyfor chapati.slo be offcred. Thisisflal
bread, hand-madc from wheal flour. Bangladcshis havc acquired a tasle for
wheal, and lhere has bcen a revolution in whcal production.

With thc inlroduction of high-yielding varietics, whcal production rose
from 100,000 lOllS in 1975 lo a miHion lOlLe; in 1982-.'1n aSlounding
agricuhural develo?mCnl possibly unique in the world. The wheal rcvolu
tion was an oUle;landing examplc of cooperation bclween inlernational
donors, inlcmational rcsearch cenlcrs (CIMMYf), the Bangladcshi agri
cullural research syslcm, and, of course, Bangladeshi farmers.

There was inleresl in wheal production as early as lhe 1960s when high
yielding semi-<iw;uf varieties were brouglll inlo India and Pakistan. The
straiwi being cultivaled in Easl Pakistan al lhc time, most..ly in t..Ile arca
adjacenllo Wesl Bengal in India, wcre taU, lale-maluring, and susceptible
lo disease. Howcver, COl Le;uh..'1nts mred byCIMMYI"s predecessor organi7.a
tion and lhe Ford Foundation argucd thal whcal could be all importanl
winlcr crop if high-yielding varieties were inlroduced.

Some Bangladeshi scicntists agreed, and CIMMyr provided thcm Wilh
financial supporl for an "acceleraled wheal research program" in t..IlC ear-Iy
1970s. Ajoinl survey by Bangladesh and lhe U.N. Food and Agricuhure
Organjz..'l~.i.>nindicaled thal2,300,OOO ha ofland werc physicallysu,il..'lblc for
whcal productioll under rainfcd ("ollditions. Irrigation would open up an
additional 800,000 ha. i\s.e;um..ing lhal some of this land would be used for
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Collaboration with CGIAR 
The collaboration between the international agricultural research centers 
(which work together in a consultative group called CIAR) and Bmlgladesh 
has been veryimnp.; l.uit to the growth ofagriclfltural research in the coiutry. 

The work of IRRI iin rice, C1MMYI' in wheat, and CIP in potatoes are 
probably tile most notable aIn( best-klnown contributions, but other centers 
have been involved. Thl lii ternafional Food Policy Research Institute (IFPRI) 
hascalrie(I out several stidies on agricul tural price policy and one study ofthe 
food aid progra) in Bangladesh. The International Crop Research Institute 
for the Se<ni-AridTropics (I(:RISAT), the International Institute for iTropical 
Agriculture (IITA), and the International Center foi Agricultural Research in 
the )ry Areas (ICARI)A) have provided gerniplasm for their mandate crops 
and training lor Bangladeshi scientists. fit turn, Bangladesh has received 
scientists from the West African Rice Development Association (WARDA) for 
training. 

CGIAR contacts are coordinate(d through BARC and are often financially 
supported by international donors. 

other winter crops, the potential wheat area (raitnfed and with irrigation) 
was thought to be 1,5()00,0(X) ha. 

By the mid-1970s, local research had confirmed the potential for wheat 
production, and interest in wheat increased in the Ministry of Agriculture. 
The "expanded wheat research program"and BARI itselfwere launched at 
about the sanie time in 1975. Armed with soil survey information, proven 
wheat varieties, and top political backing, BARI scientists threw themselves 
into a wheat improvement and production research program. 

Most of the development research involved making direct selections of 
suitable cuti ,rs frot international yield trials, such as those front CIM-
MYI. These cuhivars were evaluated for disease resistance, environmental 
a(laptafion, and agronomic characteristics. Some of the high-yielding 
commercial varieties 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 
"reselections." From the best advanced lines of the international nurseries, 
BARI researchers selected individulal plantts better stitled than their paren
tal populations for Bang'. desh's production environmenL They also drew 
on various germplasin collections and crossing blocks for materials that 
could be utsed in the national crossing program. Several early-maturing, 
high-yielding varieties have now Ibeen developed locally and released. Of 
the BARI varieties, the cultivar Balaka shows considerable promise. 

Cnllabomticm with CGJAR

'111e collaboration hetween tht, intemational aRJ'icnltlll'aI research cen!t'rs
(which work together in a ClIl1Sultativt' gronp calkd <:GIAR) and H'U1gladesh
has I)("t'u vel1' imp'lIl.ulltotht' growth ofaRJicuhllral )"('search in tJle COIUlU1"

'111e work of IRRI in lice, C1MMyr in wht'at, and CIt> in potatoes art'
prohahly tht, most nota hit, and h('st-known ("()/\uibutions, but other t'ellters
haw been illvolwd, '111t' IntelllationaJ Food Policy ReSt'arch Institute (Ul)RI)
hascanied out several stuclit's on agticultural price policy and one stndyofthe
fimel aiel progr.un inl\allghlelesh. '111e Intermltional Crop Research Institute
for tht, &:lIIi-AI'ielTropics (ICRISAT), tht' Intelllational Institute for Tropical
ARJinJlture (UTA), anel tJle Intc'mational Center for ARJicultural Research in
the Dry An'as (ICARDA) haw pro\idt'd gelTIJplasm for tJleir mandatt' crops
.U1d u'aining fi,r Hangladt'shi scientists. In tllnt, Hanglaelesh has )"('(eiwet
scientists fro III tJle West MriGUI Rice DevelopmentAs.sociatioll (WARDA) for
training.

CGIAR contacts art' coordinated through HARC and are often financially
supported hy intt'lllational donors.

otJler winter crops. tJle potential wheat area (minfed and with irrigation)
w.tS thought to he 1.500,000 ha.

By the mid-1970s.local research haeI confirmed the potential fen wheat
production. and interest in wheat incre.tscd in the Ministry ofAwicultllre,
The "expanded wheat research program" and BARI iLsclfwere launched at
ahoutt he same time in 1975. Armed with soil survey information. proven
wheat varieties. and top political hacking,BARl scientisL'i threw themselves
into a wheat improvement and production research progTam.

Most of the devdtlplI\t~ntresearch involved making direct selections of
suitahle cultimrs from intemational yieldlrials. such as those from elM
MY]" These cultivars were c~valuatedfor diseasc resist"l/Ire. environmental
adapt.... tion. and agronomic characteristics. Some of the high-yielding
commercial varieties supplied from India and Mexico were suitable for
Bangladeshi production WitJlOllt furtJler improvemenL

When I\ARI had /idly ao;.scmhled il'i research team. it began to make
"resclectiOlL'i." Fro/ll tJle hest advanced lines ofthe international nurseries.
BARI rescarr hers selected individual planl'i heller suited than their paren
tal populatiOlL'i lin Bang': clesh's production environmenL They also drew
on varions germpla'i/ll collections and crossing hlocks lor materials that
could he u.scd in the naticmal crossing proWam. Several early-maturing,
high-yidding v-uieties have now been developccllocally aud released. Of
the BARl varieties, the cultiv-Ir Balala shows cOIL'iiderable promise,
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Revolution in Weat 
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Of tie 6(X),,() ha of wheat planted in 1980-81, about 96 percent was 
seded to high-yielding varieties. Sonalika, from India, covered about 68 
percent of the IINV area, followed by the Mexican variety, Inia 66, with 10 
percenL Other rarieties in use were Pavon 76,Jupateco 73, and Tanori 71. 

On-farm research trials have been condticted throuighout the wheat
growing areas by BARI scientisLs to work out seeding practices, tillage 
methods, fertilizer use, and irrigation applications. Socio-economic studies 
have been carried out to evaluate the profitability of different sets of 
recommendations ii the context of farmers' resources ,idalternative uses 
ofthose resources. The st idies show that properlycultivatcd wheat with one 
or two supplemental irrigations and adequate fertilizer can produce yields 

up to and exceeding 3 tons per hectare. 
Areas with irrigation show the highest net returns to farmers, but there 

are incentives for wheat production even in marginal areas. In areas 
formerly left fallow in ie winter, wheat provides an opportunity to use 
unemployed family labor during the slack months from November to 
March. Thus, even in rainfed areas where wheat yields with high-yieldiig 
varieties are not very high, expansion of area.s 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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Revolution in Wheat
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Of t.hc 600,O()O ha of wheat. plant.ed in 1980....8 I, alxmt. 96 percent. was
seeded t.o high-yielding varicties. Sonalik:t, from India, covered about. 68
pcrccnt. of t.hc II'rV area, followcd by t.he Mex.ican variet.y, Inia 66, wit.h 10
percent Ot.her varicties in lise were Pavon 76,Jupaleco 73, and Tanori 71.

On-farm researrh lJ·iab have becn condllct.cd t.hrollgIHmt. Ule whcat.
growing arcas by HARI scicntist,; t.o work Ollt. seeding practices, tiJlage
met.hods, fertilizer IISC, aJUI irrigation applications. Socio..economic st.lldies
have been carricd Ollt. t.o evaluat.e Ule profilahilit.y of djfferent. sets of
recommendations in lhe conlcxt. offarmcrs' rcsollrces ..md aJt.ernative uscs
oft.hose resources. Thc stucJicsshow Ulal propcrlycultivalcd whcat. wiul olle
or t.wo supplemcntal irrigations and adequat.e fertilizer call produce yields
lip to ami cxceeding :i lons pcr hcctare.

Areas wil.h irrigation show t.he highest. nct. ret.urns t.o farmers, hut. there
are incelltivcs for wheat. production evcn ill marginal area... III area..
formcrly kft. fallow in Ule winlcr, wheat. provides an opport.unit.y t.o use
unemploycd family labor during t.hc slack months from November toO
March. Thus, even in rainfcd ar(~a'l wherc wheal yield.. with high-yielding
varicties arc not. vcry high, expallsioll of area.. plant.ed t.o wheat. has
conti'lIlcd, onen al dramatic calcs ofgrowt.h.

The rapid inCfc;L'iC in wheal area and production during 1975-1980 Icd
some to believe thal t.he arca plant.ed wit.h wheat. would continue t.o expand
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and Katichan, which is adapted to late planting and produces higher yields 
than Sonalika. Two othcr semi-dwarf varictics, Akbar and Barkat, also out
produce the Indian variety. Since wheat needs to be planited late to follow 
aman rice, and since munch of the production will be on land without 

irrigation, die main need is for varieties tiat call withstand drought 

ConIditions.
 

Research on post-harvest technology is needed, too. Threshing equip
muent is ill short supply, as are milling, procurelnent, Ii(l storage facilities. 
At present, wheat is generally threshed with slicks or trampled by bullocks, 
but more mechanization may be necessary to complete threshing of in
creased harvests before the monsoons. 
The wheal revolution is mu qiuestionably a succes.s story ilk applying 

science and technology to agriculture. New high-yieldilg varieties anid 
improved agricultural practices came From Ihe laboratories and test plots to 
the farmers' fields. Ihe (resull was a short-rni production miracle. 

But tie success, of wheat prodliction has created new pressures and 
clhdlenge.3 Io the organizations concerned to eC( or top their 1tal own 
records. If tIme 1.5 million ha potential for wheat prodluction is still seen as 
a realistic goal, greater ellirts will be required in both research and 
extension. 
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and K..mchan, which is adapted to late planting ami produces higher yidds
Lhan Sonalik.a. Two olher semi-dwarf varieties, Akbar and Bark.-H, a1su out
produce the Indian vari<~ty. Since wheat nee<L'i to he planted late to follow
mnnn rice, and since much of tlle production will be on land without
irrigatjon. Ule main need is for varieties Umt can withstand drought
con(fjtions.

Research Oil post-harvest t(~c1l/1ology is needed, too. Threshing equip
ment is in short supply. as arc milling. procurement, and storage facilities.
At present, wheat is generally 11neshed wiLh sljd.s or trampled by bullocks,
bllt more mechanization may he necessary to complete uueshing of in
cr<~ascd han'esl'i hefore the monsoons.

The wheat revolutjoll is \\II<Juestjonahly a success stOll' ill applying
science and tedllloloh'J' to agriculture. New high-yielding varieties and
improved agricultural practiCl~scame from the lahoratoriesand test plots to
Ule farmers' fields. The result was a short-run production miracle.

But tlle success of wheat productioll has created new pressures and
chaJlengc., lin Ule organizatiolls cOllcerned to e()lm) or top Uleir OWII

records. If tJJ(' 1.5 million ha potelltialfilr wheat productioll is still seen as
a realistic goal, greater eflilrl'i will he required in both research and
extensioll.



3 
The Donor Organ: Context of a 
Research Program 

The most ubiquitous motor vehicleson the backroads ofBangladesh would 
be described by most AmericaLs as "jeeps,"although they may actuay 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. 
'Fhe jeeps have become a symbol of not only transportation conditions in 
tie country but an extensive international aid presence as well. 

Donors ofDhaka 

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 Gudshan,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 
directorJeri 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 
continued. Other Western nations operatesimilar clubs today. Most of their 
members are involved in one way or another with dispensing aid to 
Bangladesh. 

Since 1971, at least 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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3
The DOllar Organ: Context of a
Research Program

The most ubiquitousmotorvehicleson tJle back roads ofBangladesh would
hc described by most Americans as "jceps," although they may actually be
manufacturcd in Japan or Grcat Britain rather than thc United States.
These arc blocky, compact conveyances with sturdy tircs, four-wheel drive,
and ovcrworkcd shock absorbers. Most are occupicd by either Westerners
or Uangladeshi nationals associated in some capacity with donor agencies.
Thc jccps havc bccome a symbol of not only transportation conditions in
tJ1C counlry but an cxtensivc international aid presencc as well.

DOllors ofDhaka

Thc univcrsality is apparent at the American Club, the facility operated by
tJ1C American Rccrcation A'lsociation for the U.S. Statc Department. Lo
catcd in thc diplomatic enclave of Gulshan,just north of Dhaka, the club's
mcmbership list revcals Amcrican passport-holders from many agencies-
from the World Bank to the World HeallJl Organization. According to
directorJcri Glass, thc club was one of the fcw places for aid officials to stay
after tJ1C weat cyclone of 1970, and the tradition of a broad membership
continucd. Other Wcstcrnnationsoperatesimilarclubs today. Mostoftherr
members are involved in one way or another with dispensing aid to
Bangladesh.

Sincc 1971, at least 35 nations have provided grantor loan assistance to the
country; morc than half the assistance has been in the form of commodity
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A metican Abroad 

Franik Sheppard hailslifoni I [tillo,Texas, ajid has spent a good portion oflhis 
life as a developmetit worker in Asia. Now past retirement age, lie works for 
the Interniational Rice Research Iistitute (IRRI) in the Philippines and has 
been detailed to )haka for several yeaus to work with the Bangladesh Rice 
Research Institute (BRRI). 
The arrangenent Ietween IRRI auid BRRI haslbeen co tintioussiice 1966. 
Although Ite works comffoiably with A.I.D.stall';uud coitjact personnel, 

Sheppard is quick to differentiate between the two programs: -lhere is a 
cotisortiuiti ofldoliors that financially supports tiltIRRI assistance to BRRI. 
A.I.D.isa aneinlt'rofthe consurtiu and tie A.l.l. people cnsidler this a part 
of their agricultuiral researlch prograni. But their Iuudsgo straight to BRRI and 
we at IRRI are nlot involved at all." 

Sheppaud is )owcolltetiplating a "second retirellellI," ut is not sure what 
le will dlo thereafter. I huitto, Texas, seems far away to anhold Asia hand. 

and food aid. Western nations have be;en prominent, but the Eastern bloc 
anld Organization of Pctrolem Lxporting ('Anitries (OPEC) have also 
been represented. Among bilateral donors, A.I.D. has beien prominent, 
joined by Japan, West Germany, Canada, and the LUiitcd Kingdom. In 
addition, nearlya dozen miltilatral aid agetcies-notably the World Bank 
anid die Asian 1)evelopinit Batik-have coitilitited, an(I a host of'private 
voluhatary organizations have pitched in. 

The World Batik, specificaily tie International l)evelopmeitAs-sociation 
(IDA),has been the largest (onor. IDA hans of the soft" variety (long 
maturityperiods, no interest) havegone to Bangladesh iii greater profision 
than to any cotintry except hIdia. 

A brief selection of projects fitidcd indicates the catholic nature of the 
World Bank's interests: an $11 million forestation project to allow die 
planting of 100,(X)0 acres of matigrove trees over 5 years; $4) million for tie 
first phase of' a national program for uiiversad primary education; $56 
million to provide foreign exchange for the import of chemicals, raw 
materials, and spare parts for selected izdustries; and $5) million to fiiaice 
lending by tile Bangladesh Shilpa Bank to benelit smll and medium-sized 
enterprises. 

Ill general, according to Walter Kock, thiesetior agricuturalistiti Dhaka, 
the World Bank finds "hardware" projects aid leaves technicad assistalce 
eflorLs to A.I.D.andothers, bit tliis distinction is by no measmh-ad ai fiast. 
Many World Bank projects finance supporting services to accompany the 

Amerial7l Abm(u[

Frank Sheppard hails from IllIlto, 'I'c'xas, .md has SP('1I1 a g-ood portioll of his
life as a development worker in Asia. Now pasl retirellll'lIt age, he works for
thc' Interll;lljollal Riel' R('S('arch IrlstjIUI(' (lRRI) in the Philippilles alld has
IX'ell detailed to Dhaka for several y("u·s 10 work wilh the Ballg-Iadesh Rjce
R('search Illstitul<' (BRRI).

The arrang-clIH'lIt Ix,twcenlRRI mill BRRI has IX'('II con tilllloussill('(' 191ili.
Althollg-h h(' works comfilrtahl}' with A.I.D. stafl mill ullltJ'act p('rsollnd,

Sheppard is lillick to r1ifli'rl'lItjal<' l}('tW('('1I the two prog-rams: "Thl'n' is a
consortium of dOllors that fillancially supports Ihl' IRRI assislance 10 BRRL
ALD. isa memlx'r of the consortiulII and Ihe A.LD. peopl., cOllsid('r Ihis a p.u·t
oflhl'ir ag-rkultllral H'seardl prog-ram. Bllt 1IIl'ir flllldsgo sU'aight to BRRI and
W(' at IRRI an' 1101 involv('d at all."

SIIl'ppm'd is ~IOW COli tem platillg a "S('collll retin'lII('1I I, .. hilt is II 01 surc what
he will do th('n'aftl'''' IllIlto, Tl'xas, scel/ls hlr away to all old A'iia hall<\.

allllliwd aid. Westerll natiolls have Ix~en promillellt, but UIC Easterll bloc
allll Orgallizatioll of I)etroleulll Exporting Coulltries (OPEC) have also
beell represcnted. Among bilateral donors, A.LD. h'Ls been prominellt,
joilled by Japall, West Germany, Canada, alld the Ullited Killg<!OIl1. III
adriition,lIearlya <!ozellmultilateml aid agencies--notablyule World Balik
allli Ule Asian Development Bank-have conu'ibuted, allli a hust ofprivate
VohlllL'lry organizations have pitched ill.

The World Balik, specili<:allythe Intefllational DevclopmelltAssociatiun
(IDA), has beell Ule largest dOllor. IDA loans of the ~soli." variety (Iollg
maturityperio<Ls, no illleresl) have gOlle to Ballgladesh in greater prolilsioll
Umll to any cOUlltry excepl India.

A brief selection of pf(~jects lilllded indicates the caUlOlic nature of the
World Bank's interests: an $1 I million li)restaljoll project to allow Ule
plallti ng of 100,000 acres of mangrove trees over 5 years; $40 million for the
first phase of a national program for ulliversal prim.u'Y education; $50
millioll to provide foreigll exchange li)r the import of chemicals, raw
materials, and spare part.s for select<~dindustries; and $50 mil/ioB tu HWlIlce
lendillg by U,e Bangladesh Shilpa Balik to bellefit small alllllllediuill-sized
ellterprises.

III gelleral, acconlillg 10 Walter Kock, the sellior agriculturalist ill Dhaka,
Ule World Balik funds ~hardware"pf(~jectsalld leaves technical assi..sL'lllce
ellorts 10 A.LD, a IIIIoUlers, but ulisdjstillCtioll is by 110 mealiS h.ud alld Illst.
MallY World Balik projects lillallce supportillg services tu accumpally the
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Bilateral Donmn in Agricultural Research 

Agency for Agricultural Research and Development (hidonesia) Australian 
l)evelopment Assistance Bureau 

Canadian International Development Agency 
l)aish International )evelopment Agency 
Federal Republic of Ceruiany 
Indian Council ofAgricultural Research 
Japanese lii erulional Cooperation Agency 
Minisuy of Overseas Development (United Kingdom) 
Cowernient of the Netherlands 
Pakistan Agricultunr Remarch Council 
Swedish International l)evelopnent Agency 
Swi.s l)evelopmenI Cooperation 
United States Agency for International Development (A.D.) 
United States )epaument ofAgriculture 

commodity assistance, Japanese aid has been flexible. There have been 
some agriculture-related projects, such as fertilizer imports and tubeweli 
equipment, and some support for agricultural research and extension. 
Fisheries research, for example, has been an important Japanese concern. 

Although West Germany has stressed primarily infrastructure projects, it 
also h;s been active in agriculture, particularly in livestock breeding. This 
began in 1972 with attempts to improve herds in Bangladesh through better 
breeding stock and managerial practices. West Germany has assisted most 
of the development ofartificial insemination in the country. Improving tie 
capacity for seed prodtiction :_hrotugh seed processing centers and field 
multiplication techniques has also been a German priority. 

The Canadian International Development Agency (CIDA) has been 
heavily oriented toward infrastrutcttire and food assistance, the latter cate
gory accounting for about half of the Caiadian aid. But recent years have 
seen more emphasis on agrictlture--development of mew wheat and rice 
varieties, smal-scale water control projects, foodgrain storage, and fertilizer 
imports. 

The United Kingdom has provided aid in this part of the world longer 
than tie other agencies, since its roots go back to undivided India. Today, 
itjoins other donors ini supporting agric ulture--deepwater rice, teaestates, 
cere-d grauiis, fish culture, sugar mills, and cotton spinning plants. British 
designs for country boats and bullock carts are also improving rural 
transportation. 
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commodity assistancc, Japancse aid has bccn flcxiblc. Thcre havc been
somc agriClllturc-relatcd projccl~, such as fcrtilizcr imporl~ and tubcwcU
cCJuipmcnt, and somc support lor agricultural rcsearch and cxtcnsion.
Fisherics rcsc;lrch, for cxamplc, has bccn an importantJapancsc conccrn.

Although Wcst Gcrmany has strcssed primarily infrastructurc projccts, it
also has bccn activc in agriculturc, particularly inlivcstock brccding. This
bcgan in 1972 wil h attcmplc; to improvc hcrdc; in Bangladcsh through bettcr
brccding stock and managcrial practiccs. Wcst Gcrmany has assistcd most
ofthc developmcnt ofartilicial insemination in thc country. Improving thc
capacity for sccd pro<hlctiol\ :.hrough sccd proccssing ccntcrs and field
multiplication tcclllli<Jucs has also bccn a German priority.

Thc Canadian Intcrnational Developmcnt Agcncy (CIDA) has bccn
hcavily oricntcd toward infraslJ'llcturc and food assistancc, UIC lattcr catc
gory accounting for ahout half of UIC Canadian aid. But rcccnt ycars havc
secn morc cmphasis on agriclllturc--<icvclopmcnt of ncw whcat and ricc
varictics, smaU-ficalc watcr conln)l projeclc;, foodgrain storagc, and fcrtilizer
imporlc;.

The LJ nitcd Kingdom has providcd aid in ulis part of thc world longcr
Ulan UIC othcr agcncies, sincc ilc; roots go back to undividcd India. Today,
itjoinsothcr donors in supporting agriculture--decpwater ricc, tca cstatcs,
ccrcal grains, fish culturc, sugar mills, and cotton spinning plants. British
dcsigns le)r country boats and bullock carts are also improving nlral
transportation.
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among the donors of Dhaka. A local consultative group composed of tie 
major donors meets once a month to compare notes. At the instigation of 
the World Bank and A.I.D., a aiumber of important private volitataty 
organizations have also been invited to join this group. The intent is to keep 
everyone "oil the aame page" as far as aid activities are concerned and to 
avoid duplication as atuaach as possilble. Thes efforts have bel successful, 
partly because the Ina jcr doors tend to have different interests. 

This same diversity oftdonor interests, however, prevents the total coop
eration advised by the aid experts. While donors share information and 
avoid competing with each other, most colitifle to flind projects at some 
level in most sectors: bait usually do not share funding ofprojects, with each 
handling die discrete elements "they do Ix.sL" 

A.I.D.: The Track Record 

A.I.D.mission headquartersin Bangladesh is located oil the tipper floors of 
a balnk biilding in downtown Dhaka. It is across the street from the U.S. 
Embassy, but the street is ill fact a broad square, crowded with speeding 
rickshaws, uncontrolled by traffic light or officcr, and full of peril for 
pedestrians. As a precaution, mission personnel goingfrom one building to 
tieothicr arc traiisported bybtises that circle backandf. hIthiouglout thie 
work day. This is not profligacy but prudence. The bIses woulh otherwise 
sit idle,and a srious injury to a governmentworker would cost tile taxpayer 
far more than the gasoline burned.In a way, the shuttling buses exemplify 
tie A.I.I). approach in Bangladesh-adjsting to concrete realities, taking 
the long view, and pursuing attainable development objectives. It is a 
cointry of little direct foreign policy importance to the United States, and 
successes and failures there are not likely to be trumpeted on die evening 
broadcasts of the U.S. television networks. Thus, there is a dcgree ofstability 
amid continuity to tie work of the A.I.D. mission inDhaka that is lacking in 
many foreign capitals. 

The United States has been providinig assistance t.) Bangladesh for ncarly 
35 years, and in this period the aid policy has evolved from a series of ad hoc 
efforts to a well-articulated coumtry strategy. This evolution has reflected 
partly the changing iieeds of Bangladesh and partly the differing views of 
various U.S. administratioLs-eight, from Eisenhower to Btsh-as to the 
purposes of American ai. 

In the Pakistani period, support totaled nearly $650 million spread over 
a variety ofprojects in agriculture, health, education, energy, 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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among the dono..s of Dhaka. A local consull"ltive g..oup composcd of lhc
m~or dono..s mcct'i once a month to compa..c /lotes. Atthc instigation of
lhe World Bank ami ALD., a number of impo.. tant p..i.....ltc volunl;lry
o ..ganizaLions have also Ix:c/l invitcd tojoilllhis group. The intcnt is to kccp
<:vcryonc u on the sallie page" as far as aid activiLies a..c cOllccrncd and to
avoid duplicalioll as lIIuch as possiblc. Thcse cffo.. t'i havc Ix:cn succes,o;ful,
pa ..lIy bccausc lhc m..~jll" dOllo..s tClld to havc dillcrcllt illte..csto;.

This S,'UllC divc..sity ofdonor inle..ests, howcve.. , p ..cvcnt'i IJlc lol;u coop
c ..aLioll advised by thc aid cxpcrt'i. Whilc dOllo..s sharc information and
avoid cOlllpcLillg with cach othcr, most continuc to fUlld projcct'i at somc
level inlllostscClo..s; but usually do notsha ..c funding ofprojcct'i, willI cach
ha/ldling lIlc discrcle dcmcnls U1hcy do Ix:sL"

A.lD.: The Track Record

A. I.D. mis,'iion hcad<I'Jartcrs i /I Bangladcsh is locatcd onthc uppcr floors of
a hallk huilding in downtown Dhak.,. Il is across lIlc stTccl from thc U.S.
Embassy, but lIlc strcct is ill fact a broad S<l'mrc, crowdcd willI spccding
rickshaws, IlIlconlI'olled by lI'anic light or olliccr, amI filII of pcril for
pcdcstrians. A'i a prccaulion, mission pcrsonnel going from onc building to
lIlcolllcr a..c lI'ansportcd by buscs lImtci ..c1c backand fc.,:.throughout lIlc
wo..k day. This is not prol1igacy but pflldcncc. Thc buscs would olllcrwisc
sitidlc, and a scriousilljury to a govcUUllCll1 workcrwould cost lIlc taxpayer
far Jllorc lIlall thc gasolillc burncd. In a way, the shuttling buscs cxcmplify
lIlc ALD. approach in Bangladcsh-adjIL'iLing to concrctc rcaliLics, taking
thc long vicw, and pursuing auainahle dcvelopmcnt objccLivcs. It is a
cOIlJIlI"}' oflitllc dircct fo ..cign policy impo..t..,ncc to thc Unitcd St..,tcs, amI
succcsscs ami failu ..cs thcrc arc not likely to bc tl1llupetcd on lIlc cvcning
broadcast'ioflhc lJ.S.telcvisionnctworks. Thus,thcrc isa degrcc ofstability
ami conLinuity to thc work of thc ALD. mi'i.'iion in Dhaka lImt is lacking in
many foreign capilals.

Thc UniledSlalcs has bccn providing assistancc I:> Bangladcsh for ncarly
35 ycars, and in this pcriod thc aid policy has cvolvcd from a serics ofad hoc
effort'i to a well-arLicuJatcd country strategy. Thie; evoluLion has rcflccted
parlly thc changing IIccds of Ballgladcsh and parlly thc diffcring views of
various U.S. administraLions--eight, from Eisenhowcr to Bush-as to lIle
purposcs of Amcrican aid.

In 1I1c Pakistalli pcriod, supporttol;ucd nearly $650 million spread ovcr
a varicty ofprojects ill agriculturc, hcallll, cducation, cncrgy, industry, and
transport..,tioll. Thcrc was also a sllhst..,ntial amount of commodity assis
tance. Mlcr Bangladcsh obtained independence in thc wakc of war and
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McPherson on A.LD. 

When the Reagw.u Adhinistration took office in 1981, it inheriteda foreign aid 
program based substamtially on a resource traumer process described as 
meeting "basic human needs." Unfortunately, the burden of meeting these 
nceds grew each year. Counties were not required to take fill responsibility 
for their future, and the progran was insuifficient to help countries over tile 
long term ....We decided to keep the best of the "basic human needs" 
approach where it invol ved genuine hummmfuitarian needs. We thell recast tile 
r'cmaiIing developmnent assistance and additional econlomnic support fiuds to 
achieve two objectives: to help less developed countries build institutions to 
promote economic growth over the long rmiand to help tliem change their 
policy and regulatomy environment so that people would have the same 
opportunityAmericans enjoyed. 

-A.I.l). Administrator Peter McPherson (1981-87), writing in The New 
'rrk imes bmsiness sectimo, November 23, 1986, p. 2. 

natural disaster, the foicus was naturallyon rehabilitation, famine relief, and 
imifrastructuire. Beginning in the 1970s, the orientation shifted from reha

bililation to developmenit, with a project foctsed on agriculture, popula

tioui, energy, and employment. 
The Reagan administrationL increased U.S. emphasis on privatization as 

an ob)jective of the aid process; that is, reducing the role of government as 
the cnrgine of nationd economies and the principal provider of services. 
Although this philosophy has been implemented in different ways from 
couintry to countmy, it has imnpacted to some extent the aid posture ii all 
cotuitrics receiving U.S. assistance, including Bangladesh. 
A.I.D.field missions prepare annual "comuntrydevelopmient strategies" to 

gnlide planning and serve as a backdrop for buid&:t submissions. Though 
he statemenits are not official policy(locil metits, theyrepresent the current 

thinking at the missionias to the program's rationale. 

The 1987 development strategy asserted three mutualy supporting pro
gram goals for the Bangladesh program: reducing human fertility, expand
ing rural employment, and increasing agriculturad productivity. The mis
sion puts forth four reasons for selecting theds. First, they are important to 
Bangladesh development and the government of Bangladesh. Second, 
taken together, ihey represent a coherent whole. For example, reducing 

fertility and generating employment represent opposite sides oftie surplts 
labor coin; most employment is on farms and most off-farm employment is 
related to agriculture. 
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natural dis'L.,ter, the focus wlL.,naturallyon rehabilitntion,famine relief, and
infraslructure, Beginning in the I 970s, the orienlation shifted from reha
bilitation to development. wiul a project focIL'>Cd on ahTficullure, popula
tion, energy. alll) employment.

The Reagan adminisu'ation increased U,S. empha.,is on privatization as
an objective of Ule aid process; Uwt is, reducing Ule role of government as
UIC ~:ngine of national economics and Ule principal provider of sen1ces.
Althollgh this philosophy has been implemented in different ways from
country to COlIllUr, it ha., impacted to sOlDe extent Ule aill posture it~ all
counlries receiving U.S. assisL'lnce, including Bangladesh.

A.J.D.lieid missions prepare annual "COl IIILry df'velopmentslrategics" to
guide planning ami serve as a backdrop for budh.:t submissions. Though
Ule statement., arc not o/liciaJ policydocumenl<;, uley represcntthe current
ulinking at UIC mission a., to the program's rationale.

The 1987 development slrategy as.'>Crtcd tluee mutllally supporting pro
gram goals for the Uangladesh program: reducing human fertility, expand
ing rmal employment, and increlL.,ing agricultural productivity. The mis
sion pUl<; forUI four reasons for selecting Ulesc. First, uley arc important to
Bangladesh development and the government of nangladesh. Second,
L'lken 10geUICr, Illey represcnt a coherent whole. For example, reducing
fertility anel generatingemployment represcnt opposite sides of Ule surplus
lahor coin; most employment is on farms and most off-farm employment is
related to agriculture.
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Elements ofa CountryStrategy 

Family Planning Service Delivexy 
Famnily Phning Diemnand Generation 

AgrictilturalTechnology 
Forestry 
Agriciltural Ihlunan Resources 
Agricultur-al Inputs 
Agricultural Policies 
Rural Finance 
Rural Electrification 
Rural Roads 
Food-for-Work 
Rural Institutions 
Industriad Policy Refoirm 
Selected Industry Development 

Third, the goals are within KI.D.'s technical and financial capabilities. 
Finally, other donors are addressing other development sectors adequately. 
For example, some 20 donors are already involved in the conventional 
energy field. 

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

As the grace periods on loans made in the immediate post-independence 
period lapse, debtscrvicing isemergingasa problem in Bangladesh's public 
finance picture. In addition, grant funding is thought to giveA.1.D. greater 
leverage with the government of Bangladesh in negotiating policy reform, 
and such reform hias 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 Title 1, 
Title II, and Ti de III. The assistance began in 1971 and has continued to the 
present, but the program orientation has shifted. 

The first phase, a Title I agreement, emphasized the provision of wheat 
as a relief measure. The second pha.Lse, coinciding with the advent of Title 
II in the mid-I 970s, stressed food for work; assistance to the unemployed was 
used to build public earthworks of various kinds. The present third phase 
continues food-for-work, but the overall emphasis of PL 480 programming 
is toward agricultural development and public policy revision. 
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Third, lhe goals are within ALD. 's lechll.ical and financial capabilities.
FinaIly, other donors are addressing olher developmenl scctorsadequately.
For example, some 20 donors are already involved in the conventional
energy field.

A.I.D. programs in Bangladesh have been fairly evenly splil between
developmenl assislance fund'i and Public L'lw 480 (Food for Peace) com
modities. Development assisl.;\Ilce funds in recenl years have been mainly
granl'i, and lhe mission supporls a continuation ofLhis practice.

A'i lhe grace periods on loans made in the immediale posl-independence
period lapsc, deblscnicing is emerging a'ia problem in Bangladesh's public
finance picture. In addition, granl fi.lllding is lhoughl to give A.J.D. greater
leverage wilh lhe government of Bangladesh in negotiating policy reform,
and such reform has been a key objective of recenl U.S. initiatives.

Public Law 480 (ilL 480) a'isi'ilance involves U.S. agricultural producls,
dislributed mlder three scparate programs, usually referred lo as Title I,
Title II, and Title III. The assisL'lnce began in 1971 and has continued lo lhe
prescnl, bUl lhe progra m orienlation has shifted.

The firsl phase, a Title I agreement, emphasized the provision ofwheal
a'i a relief measure. 'Dle sccond pha'iC, coinciding wilh lhe advenl ofTitle
II inlhe mid-I 970s, slressed food for work; assislance lo lhe unemployed was
lL'iCd lo bu.ild public earlhworks of various kinds. The prescnl lhird phase
continues food-for-work, bUl the overall emphasis of PL 480 programming
is loward agricuIlurai developmenl and public policy revision.
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1114' ((Isl (it Owl( 11114' ,11. bal (It(OhlIl(4(Iitics ;i441 (4(4.'dIliigh lld coe(()I' 

;II C 1444 fic Iy I llc guvel iiiiil (AB liii~tSiill III III(-I1 l cilleIey4 111g4' (d1 14444 
slip i.1Jj 

liC' PI44 (+( I.s 4 l('54i limi ( )44(-IM4-1%mik iuiclid bilihliig and141 4(14'( 
li1)g-ahiIg li 4d.lSAhiggilig ( mI4.I, mdic ( ()Its(] lit (Ing plnd (m4 wa'.tcl SIAI)Ig(' 

()I lislitcd('(ilig. Ihliiis, Ibc4 14))41 dil 1)l (4111II~ j)% vi cl li('I 1(4iI('(INVI)c(4)I(', 

il A4ds() c and( liscl 1)i11)li4 15441ks. I liai 8,00l)( suchl4(ifllp)1 ilei Nil m4 

1)1 ije4Is IIJv( I4'e llime1del, aII(I i Ia IIl('uIdv iI a iivgiveliI t 1,OO() dI 

1144a'451) patlf I ijplc i( Iic 14'154k p) tgi ~li 4 P' Imdiii wlit, 1114' 
paN14eI I tIcII[-tg 14.154( (44 litc 4t444imi4i (if caldl ti44vV( vaci ((;IN,. 

Ille Tiue III pI1(gtdllnI ill llgldIcsil, (I(siguie(I t4) hiac all 1111)dcl (411 

Ill.ld! I)l4Ii4(N4 I1141lilt 14 (4114' fl(-it.Sf p(1)g.iIlls aitwiIJ)Ie(lWdSionmic ()I4 l 

byVA.!.. I ~ .11 it((Sl I''aIliadio44s i114c p)HIgail avc jiI(Ig('( ill tlIl 
iIs 11111)dl I 44111i)ltVilig 1(m4((1)44I1(%V tIicilig illJplaitillfg, slibIsi(iC's 

'I 'Ill' '\1111'1 i, all I :11111 iII I :111 ,h,,", ,,"1 ,icll' I >h aka, '\.1,1>, has pIII\'idt'c\ a"i,laIlCl' ""lh
III /o'.a,1 l'aki,1;1I1 alld til 1\,1II~I"dc',h,

The Tille II food-Iol-wolk I)loglalll ill Ballgladesh i/lcllldes gralll assis
ta /lC(' Ic, the ( ;. H 'pel a Ii\'(' If II Alllel icall Relief E\'('lywlH'I(' ( J\RE) , whic his

the iIII pie II II' flliflg a fld Illoflit 01 i fig ageflll Oil he lIIissiofl, A. I. D. IIl1dtTwri It~S
Ihe cosl 01 Ihe Title II cOll\lI\tltlilit's a/ld oc('allireight alld hall the cost 1111'
I :ARE pel SOflflt" afld t'llllipllH'fll. TIll' 01 hel hall ol( ;"\RE's Opt'l aliflgcosts

al C' I H II '1(' hv IIll' gO\'l'l IIflU' fli III Ba flglac Icsh i fI Ihc' 101 III of (ocal CIIII CflCY
sllppnl l.

Thc pI "it', Is I c,"lriflg Ir 011I lood-tol -WOI k iflcllldc the hllildiflg afld
IIpgl adllig I o,Hls, digglflg I OIflals, afld IOflslJ III tjllg pOflds It II w'II('r sloragt'
01 lish hi c'('di fig. Th liS. Ihe lllod aid 1101 oflly pI ovides Iel id 10 lI('cdy people,
hilI •.lso l'llIplo\'lIll'fll .11111 IIsdlll pllhlic WOl ko" fo,loll' Ihall H,OOO sllch
pI ojcc 1.'; havc l)('c'lI iflll.all'd, alld .11 Icasl 1,000 alt' IIl1dl'lWaV ill aflY givell
veal. Tho,l' whll palljcipalt' ifl Ihe wfl/k ploglalll af(' paid ill wheal. Ihc
paVlllcflt bciflg "as('d 011 Ihe ,IlI\Ol1l11 01 ('allh lIIov(,d ('a.. h day,

Thc Tillc' III plog,afll ifl Ballglaclt'sh, desigllcd 10 ha\'(' afl Illlpacl 0/1

lIatiollal poliq'lolllllllaliofl, \\~IS OflC' of lIlt' IiI st SIlC h pi ogl alii,s attell\pled
hy A, 1.1 >, I-:vaillal iOlls 01 IIll' pi ogl alii havl' jlldged il SlIc«'s,sllll ill tel IWi of
il.... illlp'1I1 Ofl illlplovi/lg lood policy plalllli/lg, redllcillg sllhsidies ill
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lbodgrain distribution,and facilitating more open and efficient marketing 
of foodgrains. The policy reforms are thought to have been a significant 
factor ilk recent increases in agrictillural production. 
The totad amouit of U.S. aid,lt)h1 food aid and dcvelopment assista ce, 

extended to East Pakistan since 1953 and Bangladesh since 1971 is ap
proaching $3 billion. The A.I.D. record ill terms of people fed, facilities 
built, and policy reforms implemented is imprcssive. 
The major thrust of the overall program isnow directed at die agricul

tiiral sector-agriculture, rural development, and nutrition. Since the 
prograns in family planning and eniployment help facilitate development 
ill this sector, it is diflictlt to evaluate tie agricultural program ill general 
and ie agrictiltuira research program ilk particular without considering 
these prograins. 

The PopulationContext 

Advertisements for conldoms and birth control pills have not yet become 
common in the American mass media, but they are in Bangladesh. Bill
boar(s and television tiuipet tie virtues of contraceptive devices as if they 
were a poptllar soil drink. Family planning is perceived-at least at the 
policy level-as a necessity for the country, and the government has given 
the eflort its wholehearted endorseinit. internationa. donors are also 
providing slupporl. 

Family planning was one of the first activities supported by A.I.). alter 
independence.The need to reverse or lllo(lifyexislilgcemograplic trends 
was apparent. At donor tirging, the governinent of Baiigladesh developed a 
comprehensive national population plan and created a national population 
colllcil healed by the piesi(lenit. The emphisiswas placed oIl redlucikg pop
tilation through education and motivation, but fimily planning assistance 
in the form of contraceptive devices and procedures was also provided. 

At present, A.I.D.conisiders human Certility reduiction its top priority in 
Bangladesh, recognizing that rapid population growth vitiates all otier 
social atnd economic gains, givei lie finite resource base. This ortlerilkg of 
priorities is consistent with the Agency's overall Asian strategy. Of course, 
decreasing fertility also tends to free women from their traditiona social 
roles and facilitates their participatioi ill tie mainstream ecOloly, anl
(dlier iimportant A.I.D.ol)jective. 
The mission ilk l)haka adopted die specific objective of a contraceptive 

prevaenice rate of 25 percent ill 1986, 35 percent ilk 1990, and 65 percent 
ilk 2005, a scenario that would allow the poptdation to stabilize at alxmt 250 
million by 2060. This is a larger population than the present U.S. popuda
tioll-in an area the size of Wisconsin. 

f(lOdgnlill distrihution. ali<I facililatillg more opcn alld cmcicnt markcting
of f(lOdgrains. The policy rd(lrJns al"(~ thought to havc bccn a significant
factor in recent increas<~s ill agricullural production.

Thc totaJ amoullt on).S. aid, hoth food aid alld dcvelopmcllt ;LCisisulllce.
cxtcnded to E'LC;t P<lkislall sillcc 1953 <111<1 Ballgladesh sincc 1971 is ap
proachillg $3 billion. The A.I.D. record ill terms of peoplc fed. faciJitics
huilt, alld policy rdorms implemcnted is impressive.

The m;~or tlUlL'it of thc overaU pmg."am is now dil"(~ctcd at the agricul
tural scctor-agriculturc. rural developmcllt, alld lIulJ-ition. Sincc the
progrdms ill hUllily planllillg.uul cmploymellt help facilitatc dcvelopmcllt
ill this scctor. it is difIicult to cvaluatc thc aj.,TTicultural program ill gClleral
alld thc agricultural rescarch program ill particular without considcriug
these programs.

The Populatioll COlltext

Adver(jscm(~lItc; f()r condoms and birth control pills havc not yct hecome
commoll ill thc Amcrican m;LC;S mcdia, hut they arc ill Bangladcsh. Bill
hoanlc; ali<I televisionlJ'umpetthc virtucs ofcOlltraccptivc dcvices ;LC; ifthcy
were a popular soft drillk. Family planlling is pcrccivcd-at leac;t at Ihc
policy level-as a IIcccssily f(lr the country. alld thc govcrllmcut has givcn
the emu"t itc; wholehearlcd clldorscmcllt. IlItcrllatiollaJ donors arc also
providi IIg su pporl.

Family plallllillg was OIle of thc first activitics supportcd by ALD. aftcr
i. ulepcIule lice..rhe nced 10 revcrse or moclify cxisti Ilg demogmpllic trcllds
was apparelll. AI. dOllor urgillg, IJle goverllmcllt of Bangladeshdeveloped a
comprehcnsive lIatiollal populatioll plall<lll<l crcalcd a lIatiollaJ population
cO/mcil headed by the prcsidcnt Thc cmph;L'iis W;LC; placed on rcducing pop
ulation through cducaljon ali<I motivation, hut family plannillg ac;sistallcc
ill the f(Jrrn of COIIIJ'ICCptiVC devices alld procedurcs was also providcd.

At prcscllt, A.I.D. cOllsiders hum<lll fertility reductioll itc; top priority ill
Ballgladesh, rccogllizillg that rapid populatioll growlJI vitiatcs all othcr
social allCl ccollomic gaills, givenlhe fillitc rcsourcc b;Lc;e. This ordcrillg of
priorities is cOllsistcut with IJle Agellcy's ovcrall Ac;iall stratcgy. Of coursc.
dccrcasillg fertility aJso tClIClc; to frec womclI from thcir tradjtiollal social
roles <llId "'lcilil~ltcs their participatioll ill thc m;ullstrcam cconomy. all
other imporulI1tAI.D. ol~jectivc.

Thc missioll ill Dhaka adopted the spccific ol~jcctive of a contraceptivc
pr<~valcllcc ratc of 2[) pcrccnl ill J986. 35 percellt iu .I 990, alld 65 pcrccnt
ill 20()5, a scellario that would allow thc popu.latioll to stabiJizc at alx>IIt 250
miJ1ioll by 2060. This is a largcr popnJatioll thall thc prcscnt U.S. popu.la
tiOlI-iu all arca thc sizc of Wisconsill.
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The Soial Marketing Project 

Trendson the Indian sibconltinent indicate that family phning in the future 
will be promoted by businesses using many ofthe advertising and marketing 
tecliiquies that have Ibeen used to sell soap illthe West. The biggest recent 
success story fii alesfamily pliuining ini Bangladesh is tie cotracr,ptive retail 

program. or Social Marketing Project (SMP), partly find I byA.I.D.
 

In this project. sitlsidized pills, colldolns, and foaming talblets are sold for 
profit by privale retailers. Ai oral rehydratiom solution (to combat the often
lethal eIfects of diarThea) and an injectable contraceptive are also slated fo. 
addition to tie SMP product line. With the newm'arketingapproach, cond, .n 
;u1d pill Sales nearly tripled. T1he SMP now accounts for two-fltirds oi tile 
national condom distribution and has anl even better market share *Ir'inl 
areas. 

There arc three maujor population progran donors in Bangladesh:A.I.D., 
tile World Bank, and the United Nations Fund for Population Activities 
(UNFPA), and coordination aniong themn is good. The World Bank has 
constnicted and equipped fanily welare centers across the cotntry, and it 
pays field staffsalairics of thie goveriuneilt family planning progra m. LJNFPA 
supporLs tile governnict's contraceptive commodity logistics program 
(warehouses, onstructJont, i-ticks), supplies technical assistance, and pro
vides sol le collll iodi ties, such as nedica; supplies and injectaIble contracep
tives. Illadditiol to these major diouors, theAsiat 1)evelopment Bank, West 
(ernay,a lid Ca-nada are also contributors, particulauly ill atgnentiuig tile 
supply of birth control pills. 

A.I.1). promotes family planning service dclivery both to meet current 
demand (estimated at 35 percent of eligiblc cotuples) and to stimulate fir
tier demand for contraceptives. Ill addition to contraceptive retail sales, 
family planning services are delivered both through die Bangladesh gov
eruneit program and thiough tile service delivery prograins ofhio-gov
ernmetitd organizations (N(;Os). For example. A..1).-fided clinical ser
vices are provided primarily by tie Bangladesh Association for Voluntary 
Sterilization. 

Thegovernment program has been hampered by its diffictlty in motivat
ing field workers to deliver non-clinical services in rural areas. As a result, 
tie number of pills and condoms the government distributed, between 
1981 and 1983 actually fell from 12 percent to 8 percenit of the eligible 
poptulation. Voluntary sterilizations and intra-uterizie device (IUD) iiisr
doL% showed respectable growth during this period. 
A.I.D. finances a significant portion of the cost of the government 

program, primarily ill tile forms of imported contraceptive commodities, 
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'I'll" Social Mm'kI'tillg Pmjf't"t

Tn'nosonlJle Indhm suhronlin('nl indical(' Ihal family plmming in Ih(' fUlun'
will tw promoll'd hy hllSilll'SSl'S using many ofll\l' advl'rtising andmark('\ing
l('chnicI'II'S Ihal h,m' hl'l'n uSl'd 10 Sl'1I soap in Ihl' WI'S!. 'nil' ~)iggl'sl n'cenl
SUCCl's,s slory offamily phuming in Rangladl'sh is thl' conll-an-pti\'!.' r('lail saks
proKI"am, or Soci.u M.u"kl'ling I'roj(,cI (SMI'), partJy fund .i by AI.D.

In Ihis prnj('c-l, suhsidill'd pills, condoms, and foaming lahlels ar(' solo fill'
profil hy p!i\,;tll' r('taill'rs. An oral r('hydration solution (10 cOlllhalthl' onl'n
1l'lh.u dfccls of diatTh!.'a) and an injeclabl(' contmet'pti\'(' arl' also slall'd fo;
addition 10 the SMI' producllill(,. Wilh Ihl' nl'W markl'ting apprn;te h, conrl',m
,md pill SOUl'S nearly llipl('d. 'nil' SMI' now accouuls filr Iwo-thirds oi the
national condom distrihution and has an l'VI'n helll'r mm-kl'l shm"l' ;~I nu',u
.u·ea~.

There are three m;~jorpopulation program dOllors ill Ballgladesh: A. I. D.,
the World Balik, alld thl~ Ullited Natiolls FUlld for Populatioll Activities
(UNFPA), allli coorrlillatioll amollg them is good, The World I\allk has
cOllsl.ntcted allrl eCJllipped l;uuily welfare cellters anoss the COUlltry, allli it
pays lield sUlnsalaril~softhego\'cmmellthllllily plallllillg program. UNFI'A
supporlo; the gOVCrlllllellt's cOlltraceptive commodity logistics prog-ram
(warehouses, cOllstrucljoll,IHICh), supplies tcchllical a,'isistallce, and 1'1'0

vidcssome nllllllll )(Iilics, suc h a,o; merlica,; supplies allrl il~jecl:"hlecOlltracep
tives. III adriitiolllo thcs<~ m;~iordOllors, the Asia II Devel0plllellt I\allk, \\'est
Gcrmally, a IIIICallarla arc also cOlltrihutors, parlicuhuly ill augmentillg the
sllpply of hirth COlltrol pills.

A. I. l>. promoles l;lIlIily plallllillg s<~/Vice delivery hoth to meet CUlTellt
demalld (esljlllaled at ~{:I perccllt of e1igihle couples) a IIII to stimulate fur
tllcr delllallri for ("(I/llraccptivcs. III addition to cOlltraceptive reu.il sales,
family plallllillg S<'lvices arc delivercd hoth through tile Bangladesh guv
er/lIllcllt program amit/llough the sc/Vice delivcry probT/"ams of 1I01l-g0V
emmclltaJ orgallil.aliolls (Nt ;Os). For ex.ample, A.I.D.-fullded c1illical ser
vices arc provided primarily hy tile I\allgladesh A.'isociatiull for VuhlJltary
Sterilil.atioll.

Thl~goverlllllcllt program has heell hampered hy ilsdinicuhy ill motivat
illg field workers to deliver lIoll-clinical sc/Vices in ruraJ areas. A.", a result,
tile IlIlmhcr of pills and condoms tile govemment distributed, between
1981 amI 1983 actually fell from 12 per-cellI to 8 percent of the eligible
population. Voluntary sterilil.atjons and intra-uterine device (IUD) inser
tiOlll> showed respecl.•• ble growtll durillg tJlis period.

A.I.D. fillallces a sigllificallt portioll of tile cust of the goverllmellt
program, primariJy ill the forms of importecl cOlltraceptive commodities,
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Mlore (:/iden Wanted 

1)espzte the(viiipflsi~ givenl to fiiuily plau iliing bly tile government of Baii1gla
i1lsl llt11eli ial donrs iy st ill W.Ui t 1114re chllii 14 t.Womilen IIiI flie countr 

(114C11.11lit*lm lticpoi 1ttif; a li lIesil cillii ateplive pI evalie Still-vey, dimle 
1byMilia aind Associate%andil eledsedi ill 1985. noted that: "I'legovertinment 
Ii asd(edIat V I pi pli ii l gi iwill Ii iob)1vil of gi C.t imilporita nce. I uigh priority 
Ila.i teeil ;msig ied if)ii I (ppulatin i nihu pro~grami." Still, tle report 

Iii ve in 

Allhotinigh kziwle Ige'of h iiih vi '111ol ilitlii (Is wdis lic-ly )Iiive-is-d ill tile 
ci ilitry. iiS4 i.Initliils iil geiierad: only inie-Iliiid of the WoiliVi 

1.uiive. ev InI average givseiillj il ioahdl)4nt sevenl clilie i." 

iitof was 

I I eihaii IyII I I al,[ i mIiii M y Was hl ili (il-iil notelldi ti I ill I IIinlrII. 
prai fit ('1 11114)v'4)11VI lie c is 11 i.~o coniinI (33 perei t) was tieI I il)' 1.iven 

Illii iI qIII(-: Thie womeit'i wa I Iiei ll ore chiildrc[I.
%io Is 

I 'Iii)IiiSniiil fOr tliec(4 o sitSSivolliiititly iljzditioIls iji(1I ILII)iniscrtiolis, 
aiidI taiti I g all ilkS~itit4 Stid the g4)veriinlitll (IliVVry systemi.ll sport lii 

A. I.D. ilkNisle 111.1 h t eI g4 velliii oIf llaikglalesh a.smii Ill iilcrinig 

)tljoui of IhiV I('(iit(lt cosfs of the laiiily pillilig pi()gialii, starting with 
volmlir svriidjiilainuimii)1inewii~lsei iii 1984. 

griiis areca. secon)i~ dhnnel for1 A. I.1). stippoi t. Morc (051-vilective thiatn the 
ver'(Iiaaiei it lpogi m al lithlizintg bet teIIf-iiilcde( fiehld workers, NGO 

1)(gri~ki)S p34IVi(l(' iiiiii 'IdNO ofuIIisalI(1S I C-oIuple yeazs of proteCtfioil. 
IlirVativ('succemoSlf if(-%(' P IVliltieiltutogi dilis, compadI to gov Vfi(Irts, is 

.at1tihitalle to a Iill(' effective chidili (If ((Iilliiand, IxtVI slaif trainling, a 
((Ililpi ('Ilieiisiv'(' 41 I lug of diew I iietlos,al dIsysteiiiatiC diC IIt f Olow-tip 
aind I('slifpply. 

G iveni II(lie )tcl peifm(riidlic(, A.1.1). experts to coitii givin~g high 
pioly lo d11ie N(O()p'igiamus. paiticially sinC dic govern bentl recetity 
lCIII0iVc e(IV tio s I hat pievelite( fti(- NGOs I loii opem ilig ill rulral 
aIcas. si l(( lcedI isslio Ilack flie capait~y If) tini(lir large miimlxers of 
N(( grants, ad sizl(-( few of tIf(e N( (s atc administi ativehy siiitihle I-or 

(h g. I..S.-based mii i c~inatJial imIe(riniiearics arc( iise(I (o'Ifuin 

oversce mtost NG() giantls. 
While tde Slpply SideIV the failiy pldimiig V(jliatiuil is filtly simiple, at 

least cuiiic('pti iallv, iilfll(iiig (IC~lildf is moi(re priobleiiiatic. Meeting (lie 
estiilidtV(l e(xislilig denll~itkliIf iiniilyplannlinlg will only reduice I lie poptila

Mor" Chiub"f'1I \Va ntf'r'1

Dt·sIJitc· Iht' t'lII IJhasi s gi\'t'lI 10 f;lInily IJlall lIillg hy lht~ gO\'t'rIIlllt'1I I of Ballgla
dt'sh alld inlt'rllaliollal dOllors, Wolllt'n ill Iht' ('(1111I II}' slill w;U11 ilion' chil
dn'lI. Thl' filial It'!)ClltoL, Ballgladl'sh fOllll aft'IJIi\'t' IJH'valt'lIft' Slll"\'t')', d01l1
h)' Mill a alld Assol"ialt's alld I1'1I'ast'd in I!lH!'"" lIott'd Ihal: "Tht· goVt'nlllll'nl
haslkdal t,d IJolJlllatioll growlh a prohll'lIIofgrl'al illlJlortanft'.lligh IJriOlilY
has hl'l'lI assignl'd 10 thl' pOIJlllalioll cOllu'ol IJrogralll." Slill, lht' n'IJOIl
cOllc!IlIlt'd: "Iligh ft'l lilil)' PI'I si sis ill Ballgladl'sh. Ballgladt'shi WOlllt'nlll;UJ}'
)'Ollllg alii IpI od\l(t'lIIall)' childn'lI. By tht'lilllt' WOlllt'1l haw' nIlIlIJII'I(,() Iht'ir
lalllilit's, Iht'v haw' oil avt'ragl' hrlVt'1I hillh 10 ahOll1 !'it'Vt'lI childn'II."

Ahhollgh kllOwlt'dgl' of hirth 1'''/llIollllt'lhodswas /It'ad)' IIni\,t'rs,u ill 111t'
("Olllltl)', list' 01 Ihl' lIIethods was 1101 gt'lIn,u: Ollly ont'-Ihird 01 Iht· WOlllt'n
IIst,d all)' IIIl'thod at all, tradiliollalol 1II0dt'nl. \\'h)' wa,s hirth cOllln,1 nol
pra( tin'd 11I01 I' 01 It'll? Tht' n'aSlllllllost cOllllllonl)' hrlVt'1I (:1:\ IJt'I'('t'nl) was 111t'
1II0Sloh\;0IlS 0111': Tht, WOIIII'n walltt'd ilion' dlildn'n.

1t'i tII!mlM' lilt' III lor Ihe rosls of vol II lila ry .'1\(., ilizatiolls alld III D i IISCrLiUIIS,

alllillaillillg alld illslilllliollal sIIpporl lolht' goVt'IIIIlWIII ddiv('r-y syslt'm,

A.I.D. illsislt'd Ihal Iht' gO\'t'IIll11t'1I1 of Ballgladt'sh a."SIIIIIe all illcr(',L..illg

porlioll oIl ht' rt'l"Iu I 1'111 costs oflht' bllllily plallllillg proh'Tatll, slmti IIg wiLh

vo!tllllary s\('rili/alioll rt'imhIJlM'III(·lIl.s ill 19H4.

N(~O ('('III11J1l1lily-baM'd sl'n'in's alii I VOllllll~lI]' .sleriliwlioll dillical 1'10

gJam." art' a M'('( IIld dlallllt,l for A. I. D. .'1111'1'01 t. Mort· cosl-dkctive lhalll.hc

/-:oVt'II II 11(' II I 1'1 ogl alii allli IIlili/illg b<'l\('r-lIIotivaled fidd workers, NGO

1'1 ograms providt' IJllIllh t'd.s 01 tho lisa IIds 01 "collpk years" of prolcctioll.

The rdalive SllnTs.s III IheM' pI ogl alliS, COllipared 10 goV(' II1lIIt' III cfl(,rts, is

allJilllllabl1' 10 a 1II0rl' dkctivt' chaill 01 COll1lnallll, 1)('II('r Sl~ltf lraillillg, a

(011I1'1 t'hl'lIsive ollel illg of di('1I1 lIIel1Jo(Ls, allli systelllatic di(,111 follow-up

alld rl'sllpply.

<:i\'t'll Ihe helll'l p('rlllllllallt'e, A. I. 1>. (~XPt'cls 10 cOIlLiIllIt· givillg high

priol ily 10 Ihe N(;O plogl alll.s, !);IIlicula"y silln~ the goverllmt'1I1 r('c('IIUy

n'lIIovl'd 1('slJictiolls Ihal pn'vellied 11 It· NCOs fnllll OP(~... tillg ill rural

area.s. Silln' 111t' lIIis.sioll lack,,, Ihe rapacilY 10 1II0llilor I;ng(' IIIl1nl~rs of

N(;O grallls, ;llId silll"(, ft'w ollht' NC ;0.'1 ;11(' ;ltllllillislJativdy sllil~lhl(' for

dilt'rl hllldillg, lJ.S.-haM·d 01 ill\(·... laliollal ill\('rlllt'diari('s arc IIM~d 10
OV('rMT 11I0.'11 N(;C) grallis.

While 111t" sllpply sid(' of lIlt' ';IIl1ily plarlllillg (~(I'lalioll is f;lilly simplc, al

leasl COIlCt'plllally, illflllcllI'illg dl'lII;1ll1l is IIIOJ(' prohlclllatic. MI'(~tillgdlc

eslilll" Icd existillg de 11I;1 lid for f;IIl1ily plallllillg will 0111 y 1('tlllce Ihe popllla-
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,IiiI(i( ni hlaka. Ihc uiaikeliig I (()itiaiceptivecs i% 1IliII ed~l tanl 

11wiidNICVIili (ld (.iii~) i l( Smial Mai keiig Il Ojv( I). whii(I is 
lint pzo)diici-spc Ili( anid is (Ii(-( ted at icedwing icsistawec to Iamiily plan
thulg, isa first slep ill stiuiilatig deutiatnl. Aiinthli sic1) is d1w govet uiulcill. 
dlecision Iuouuili (mI ci(euuuiuves fol (i()tuttiiiuluitje.s with high cmiuttacelive 

~~~lratws; A.l.l). is filutau ilug a )ttion of thlis pItngltiti. 
.. D. also huiiidelc(Ia pilnl i)ro)gu aiiiJrl tu)~Sl (- uugidlatYly uui( ( I cIol.1u

S1111)5 h) VI) tIII I )II I Iig W I111 oh ;ssulI)tniuIt Iat s( I hiashiijp%will kvepgiu Is iii 
m'Iloo ()I lgel and~ iultiuuiawtdv cdiucc lt tilt. Sill( v Ic(cIll (ieuuuogiaphili 
stulics have Slinwul I cltimusii1) Ioetcl cdll( .tiouu al (Iel('Irci uiatk-
I jalgesit In luale l tihity ill Asiani (t~uI ivs, thlis iuulv bc aii aue (.;I I l hie 
ftundinig l)V A.I.DI. mrn)ihiet dons. 

Flly~h. as etIuplovyiucIeuu no)pmntuiuis flt Wfnutueuu imuue.s owiuteih ce 
huonleslea(Id lsi(( L1auikh si/c will pl(Aly dcv(l('(amS.All)D. a;utiClui~s it) 
.1i1ct t migh its%I iial indii icis pi ugt alui. lins the(inuterlockiiigIhis alea IIll 
uualiIll ci agi 0( tIllt1ite, J~pfqmlatinu, and1emplo(ymuenut Itc (Iciuntilmltlte~l. 

Tlit" )/IT/or (hgrlTl • :):~

-----

,\ hi II ho;1I II ill Dhaka. Thl' m'llkt'lill~of nlllll'an'plin'~i~ a lIIajol' kailln' of lamil}'

plallllill~ pI O~I alll~.

lioll gl owl h ralc \( I ahl 1111 I.H PCI IC III; iI III11s1 hc I,.,dllccd 11I111' h lUl'l hcl' hy ill

n ca.~illg dClllalld 101 (01111 accplioll .lIld I hCIIII)('clillg Ihc gl caII' I' dl'lIIalld.

TI)(' IICW IlIas.~ IIIcdia call1paigll (Ihc SOlial Mal'kclillg Plojl'll), whilh is

1101 Plflllllll-,.,pc( ilil alld is dilnlcd al Icdlllillg Icsislalll(' 10 lalllily plall

IIi IIg, is a Ijist st c I' ill slj III III a IiII g dc ilia lid. Allol hc I sl cp is Ihc govcl 1111)(' Ill's

dl'cisioll 10 illllodllll' illl('lIlivcs 101 cOllllllllllilil's wilh high IOlllt alcplivc

IH('vakllll' lalcs; A.I.I>. is lillalll illg a pOllioll ollhis ploglam.

A.I.I>. also hlllllcd a pilol IHoglall1 pillvidillg SCI 1I11dalY schllol sd'lIlal

shi ps III VOlIlIg WOIlIe II 1I11 llle a....~lIIl1pl iOIl Ihal Sl holal shi ps will kccp gills ill

~hllol 11IIIgcI alld IIhilllald\' I I,d IIII' 1('llililv. SilllC n'II'1I1 dClIIllglaphic

silldies han' SIIOWII I ('lalillllships Il('lwI'('1I Cdll(alillll alld dd('llcd 11I011

I iag('s III k lIIak kll iii Iv i II A~i ;111 clIlllllt ics. t hi S lIIay I I(' a 11 OIl Col 101' 11II Lhcl

IlIlIdi IIg by A.1.1>. 01 olllCl dll 1101 s.

Fillallv. as I'lIIplllnllclIl oppOllllllitics 1111 WOIIII'II illlll'a.~I' ollt.~idc Ihc

hllll)('sll'ad, dl'siled lalllilv Sill' will pillbahiv d('l'lca~'. A.I.I>. allclllpis 10

ailed Ihis OIl Col 1111 1I11gh ils 1111 OIl iIIdll.~11 iI'S 1'1 lIgl alii. TilliS IIll' illlct!lIc ki IIg

lIallll(' III aglil 1I11111C. pllpllialioll. alld I'll Iplllyll)(,11 I alc d('lIIl1l1sIJall'd.
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Spirit ofEnterprise 

Tle coultyuard of a mios(tiC in l)haka is xing lowered a foo or so asld 
resurfacced. II a (evelohqe(l nation, tie scr-aping away (I" tie(- old sufiice 
would hle (loile hya htlldzelr and would take alxuit nn ur. I Il igladhsh, 
tiejol) takes (lays as tlit ere(t(en(is l)roken ip ly woirknieii witi picks, aind 
the nibble is ha '(ledaway ill baskets they (ary oIl thenir hIeads. No one is 
distirl)e(l l)y Like tile cohstlme(l; ill this lal)or-ifitelisive etTyli,()re
hours ltiunj(1)s ai e availaleh. Aaid a1s ag.,i'uhluire becomes more pr)oductive, 

re(iiring ewcr people, and populatioln coliilies I) grow, the preslsure of 
people (,ll joibs will ti- vase. 

(,iveni dhe miagniiitude of die tilneniploymllit and taidereiiiploynlieit 

le)nslicm in ll;ulgl;lesli (lsnnally rum1iil aiit al)oiUt 30 percent), tie A.I.D. 
ouul try hevelhpiuE straecgy ('arnllot ignore I Ie llecd Io createjo1s. Ilk fact, 

given the increasing lhow oIf new ellrallts iito the labor for'c,jo,) creation 

will pro);kl)ly l)e tlc celitlal eCCOlin)1ic pno1)heiu thC glvermtllllelt of Bllkgla
(esil will lace ill (le lneXI cenltury. A.I.1). has attacked this pi oblem esCs5i
tially through il crpri se cleatioul. 

hractically all thC (1 )n11)S il l)haka: are involved ill generating employ
meIWt l)cCaulsc prlcical(ly all aid projec(s create soimC joI)s, bill specific 

al(lLtion ().job)c(c atjill hafs also Ix-coilie a major donor concern. Develop

loil of imilusl, ies lends to Ix. Ilie single lalgest sectl(r of h(lor assista lCe. 

The l;arges.t (hllor itivesluilent inl any olne industry is in a capital-iiitensive 

iidlisty-f-rlilizer ni-l li;cturilg-a lth-luigl tile greatest nlml)er of 

pro.jc( iss I textiles. Other l;b)or-i IltlksivV ilIkdlsItriCs, such s process.jule 

ikg ;11(1 iiuMIiifiactuiliBig, rcCivC (ICvChlp1fllk lans. 
Most d(lnlkos get ilto tile enmploymenlt act il Olle way 01r aIollthel. Sweden 

aund UINDP piom lde small and colage indulisries luolugh a parastatal (at 
least partly cotilt Ihlled or ownled )y tlie g vernilllent ) inlstilliion; thle World 

Balnk funds a ii ijir analytical techlnical assistance elluMrt directed at radon
ali/ifig public pl icies aled ling trademid i idlustries. As Itoted, the Food-for-
Work prigran--s li)p)o ted by ihe .K., (All1da, arid Ausualia aswell as the 
Ulnited Stales---plovidhs enk)yliek for lIllhols of lalrers annually. 

Ili addition Io expalidilig jbll) opportunities for womel, die A.I.l). 
emfpl)yment stll tegy seeks t1 in lieise 01-faflli elmploymen tirolugh 
improved teclilologics aindc nore intensive land-u.se aild to promote oil

farm employmen til o1ughlexpansion off iduistries and public works. To 
achieve these objectives, the Agerncy urges goverllneis to chaige policies 

that rliust-rate Ile spirit of enlterprise an( helps build a physical ilk'rastruc
tuire ill which lie p)riv-at sector cali flouish ald develop specific elnter
pri,-s. Entcrprise policy Iefomt was iuiiiated is a project in 1985. It was 
dlesiglIed to provide I)0ti A.l.I). and die governmet of langladesh witi a 

Spirit ofE"terprise

The nlliriyard 01';1 IlIOS(IIIt~ ill Dhaka is Ix~ill~ lowered a fillli or so alld
reSllrblC('(1. III a dev('loped lIalioll, Ihe sc ... pill~ away of Ihe old sllrface
WOllld h(' dOllc hy;' 1>IIlIdn/.(~ralld WOllld lak(~ aholll all houL III n;lII~tad('sh,

Ih(: joh lakes days as 11w cOllneh' is hrokellllp hy WOrklll(:1I widl pick.o;, alld
Ihe rtIhhle is haukd away ill ha.o;kels du'y GIITy Oil Ih(~ir h(~ads. No olle is
dislurlx~d hy dl(' rilll(' cOllsllllled; ill dlis lahor-illiellsive COli 111.11'. more
hOllrs I.halljllhs a, e availahk. Awl ;to; ahTJinlltllre Ix~n 1I11(~S mor<~ pn)(hlCriv(~.

n'(l'lirill~ fewn peoplt', al\(I populalioll COlltiIlU('S 10 hTJ'ow,lhe pn'ssur<~ of
p(~opl(' Oil johs will illneas<·.

(:ivell Ihe llIa~lIilud(: of Ihe ulI(~llIpIOYIJl(~1I1 awl IlIIdercmploymclIl
prohkm ill Ball~ladesh (usllally nlllllill~ al ahoul30 per<:clIl). du: A.I.D.
cOllIIl.rydevclopmelll,o;lJ'aleh'1' call1lol i~lIorc Ihe lIeed 10 crealejohs. III facl,
givell Ihe illnea,o;ill~flow of IICW ell 1.1'a II 1.0; illio die lahor forn',joh crearioll
will prohahly Iw I.he n:III1'<11 ecollomic prohlellllhc ~llV(~rlllllelllof Ballgla
desh will EI('(' ill Ihe lIexl (Tlliury. A.I.D. has allAicked dlis pi ohlelll eSS(~II

rially Ihroll~h ('lIlerpris<' crcalioll.
Praclicallyall I.he dOllors ill Dhaka arc illvolved ill ~cllerarillg employ

melll hCGIIIs<' praclinilly all aid pn~je('ls nelle somc jobs, bill specific
allclI(joli lojoh n ea lioll has also Ix'colllc a m.~jor dOllor nlllc<~rll. Develop
m('111 of iw IlIsII ies ICllds 10 Ix: III(' sill~k Iar~esl s<:clor of dOllor assisl'IIIC(~,

TIl<' lar~csi dOllor illv('sllllelli ill allY (1II(~ illduslJ'y is ill a ('apil;ll-illlensi\'(:
iwhlslry-f('rlilizer llI'IIIIlElClurill~-all.hollgh111c gn~al(~sl IIl1ll1h(:r of
project.o; is ill lexliles, Olher lahor-illlellsiV<' i'l(llIslri(~s, s\l(:h asjlll(' process
ill~ alld lIIallllfaclurill~,n'n:ive devdopm('111 loalls.

Mosl dOllors ~el illiolhe cmploymclIl aci illolle way or allolher. Sw(:dell
;md UNDP prolllote slllall awl collage illdustries through a parasl;llAiI (al
leasl parl.ly cOlli rolled or oWlled hy Ihe ~ov('rllmelll)iIIslil utioll; Ihe World
Balik I'll lids a m.~jor allalylicallechllical ;to;sisl.lllce effort dir<:cl('d OIl ratioll
aliljll~puhlic policiesafkclill~lJ'ade alld illdllslri(~s.Ao; lIol('d,l.he Food-for
Work pro~ralll--sllpporiedhy Ihe U.K., (~lIlada. awl AllslJ'alia as well as Ihe
Uniled St.lles--plOvides cmploYlllell1 li'r milliolls of lahorers allllllally.

III addirion 10 expalldillg job opporlllllil.ies for W()m(~II, die A.J.D.
('mploymclIl slralq.,'1' .<;(·eks 10 illcr('as(~ oll-blrlll (:mployllwlIl dU<I\lgh
improV<'d 1('('llIIolo~i(:s ali(I mOlT illlellsiw lalld-IIS<~ ;lIId 10 prolllok off
bum employmelll throllgh expallsioll of iwlllsl.ries alld pllhlic work.o;. To
achieve I.hese ol~jcclives, the Ag(~lIcy IIrges govenlJlwlILo; 10 challg(: policies
dial frtlslJ'ale Ihe spiril of (~lIlnpriscawl helps hllild a physical illfraslruc
IlIrc ill which Ihe privale seclor call flollrish awl dcvdop sp(:cific (~lIler

priM·S. Ellinprisc policy rdonn was illili;II(~d ;to; a projel'l ill 198:>. It was
desiglled 10 provi(k hol.h A.1. D. awl die gov(:rllmelll of nallgladesh wid. a

http:land-u.se
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RuralEn ei/nie and Rural Women 

One of A.sm.. 's .taller projects. Womenit's Fntrepreneurship Developinenit, 
is, accorldiig to4some testitonIy, ladly needed. Gloria L. Stott and Marilyn 
Cair, writing in The lrn/m-t nJ I7"rhnologyClhoi" m lIuml Womm in Banh,it uim' 
(World Batik, 1985) conclude that Ihe ncss spirit ofenterprise oftetn bypasses 
rur11'al Womnt. 

"II Ballll[ades l, as ill In any othetrcol ilititic, tile proc.%of Inl detil iza

lilll iltshasIId atll adverse inpact (il tile emploitytntt opportu nities of nlala 
women, especially Ihtose iom the pl eost sct lions olsociety. In partictllar, tile 
spread of' mthanization in tlie crop anid fiod plotcessi g suector is 

displacing ot-ftll empl,,yment opportunities that provide fliuich needed 
inco ite to lalsWth tir atilies. Althotgh newer crop process
ing httsinesses have replaced the old, tley employ fewer people, labor 
pi ltctivily and littis wage%arc higher, hitt ( Ietteficiaries are incvitably 
ill en. .Xper tllints at. lb.in tg ittivlvc wotiien ill ati teative produlttivemadeIt 
vellllire% l)ased on lew tectttiqutes, bll they are( a liandlhil of scattereld 
projects. As yet, thcre ale no new women's indtstrics to provide aternative 
c,iipt Oclien t opportitnities oilthle at re(ttillrc." 

lbctter utttlrslatiditg ofpi licyatit izistitutiota. constaits that tnay hitder 

the development oflabor-intensive, small and nicdiitm-size oft-farm entcr

priscs. ThIe pr oject is the initial phase ola long-term A.I.). comminment to 
rlcnoving tile colstjaiLs to etnterprise development in Bangladesh. 

In fiscal ycar 1987, A. 1.1). fitiancedlan ecotnoic cetnsuis by the Bangladesh 
Bureau of SLatistics in cooperation witl the U.S. Bureau of the Gensus. 
When completed, the cetisis will gencrate benchmark dlata that catl be 
used ffr fll ther survcys of labor-ittcnsive cntcrprises. In addition, techni

cal assislaict is Ix-i ig provided to the Bangladesh Planning Commission 
and the Ministry of labor and Manpower to coiithtct stitdics atnd rccoili
mcnd policies that will etcoutrage the expansion of smal, labor-intcmsive 
c(itelrpri's. 

A.I.D. initiatives ilt rural iiifrastruactire include road cotistructtiO and 
tnaititciace atid rural eiectrilicatioit. the dlvlopniittl itpkccp ofldl

weadler toads, complete with bridges and cilverts, will link formerly 
isolated are;as with vital markets and facilitate tite growth of job-cicating 

cCtomic ipportittitics. 
The rural clectrificatioi progratii also promotes new productive cnter

prises. Evaluations of tic first and second phascs of die A.I.I). rural 
electrification project demonstrate a significant increase in ecoonotic 

Rllml Hnlnlni\f' (lml Rllml Womrn

Ollt· of AI.D. 's smOlIkI' projt'C\s. WOlllt'lI'S F,lItn'pn'JIt'mship Dt'vt'loplllt'lIt,
is, according 10 SCllllt' It'stilllony. hadly JIt'edt'd. Gloria L. &..011 alld Madl}1'
Carr. wrilillg in Till' Import tlfTrrlllwl(/",.., Owirr 1m Il/lml Wtlmnl ill 1/,1I//.,T{f1d,.IIl
(World Bank. I !)H:,) COllcllldt' that Iht'nt'\\ spirit of t'lItt'rprisc.'olit'lI hypasses
Illral WOlllt'n.

"III Ballgladt'sh. as ill III all yolht'r CO\III tries, the process of1II0dt'llliza
lion has had all adverse illlpact 011 the elllplo}11lt"nt opportllnities 01 Illral
WOlllt'n, especia lIy Ihose frolll Ihe poolt'st S('C\iolls ofsocit,ty. I n partin lIar. Iht'
spread of Illl'challizatioll ill Ihe rrop alld food proCl'ssillg sllhsector is
displacing oll-Ianll elllploylllt'llt opportllllitit's that pnl\'idt' IIIl1dl JIt'edt'd
inClllllt' tolalldless WOlllt'1I alld tht'ir falllilies. Althollgh newer <TOp process

illg hllsilles,S('s have rt'plan'd the old, they elllploy fewer peoplt·. lahor
PllldllC\h'ily alld thus wages are hight'!", hilI the hellt'liciarit,s are iJlt'\itahly
IIIt'lI. Ex ptTi IIIt'li ts are Iwi IIg Illade to illvolve WOII\('II ill altnllativt, prodllt,tive

velllun's hased on lIew tt'dlllill"t·s. hilt Ihey an' a halldful of scatleJ"{'d
projens. As yel. Iher(' an' 110 lIew WOlllt'lI'S illdllstrit's ttl pu>\ide alterllative

elJlplO}1l1t'lIlopportllllities Oil the S('ale n'lillired,"

beller 11 nd('rst,lIIding of policyand institllt ionaJ constrain!.'i that may hindcr
the development of labor-intensive, small and medillllH,izc on-farm entcr
priS(~s. The pn~jt:<"t is the initial phas<~ofa long-term AI.D, commiunent to
rcmoving the constJ'ainL'i to enterpri~dcvelopmcllt in Bangladesh.

In fiSt"al year 19H7. A. I. D. financed an (~conomicccnslls by the Bangladcsh
Hmeall of SI<.tjstics in ('oopnation with the U.S. Bllreall of the (:enSIlS,
\\'hen completed. the cellSIlS will gellnate bencillnark dat.. that can be
IIsed fill' fill tlJ('r sllrveys of labor-intensive enterprises. In addition, teclllli
cal as.sistance is Ix~ing provided to the Bangladesh Planning Co IIIrrussion
awl the Ministry of Labor awl Manpower to condllct stlldies ami recolll
melld policies that will encollrage thc (~xpansionof small, labor-intensive
(~nl<~rpris<'s.

A.l.n. illil.iatives in rllral infnLst.rllctllre incIllde road constnlction and
maintenance and rmal electrification. The devclopmentand IIpkeep ofall
weather lOad.s, complete with hridges ami clIlVerL'i, will link formerly
isolated are.ts with vit.. l markets and f:lCilil<lte the growth of job-neating
economic, 'pportllnil.ies.

The rllral e1e('trification program also prom()te~ Ilew prodllctive entcr
pri.'i(~s. Evaillal.iou.s of tlle first ami ~cowl ph;L'iCS of the A. I. D. rural
electrification project delJlonstrate a significant incre;L'iC in economic
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activity and pro(lictive eml)oyment when rural areas get electricity. Fully 
70 percet of the power (listribtled ill the Second ploIject phase is COll-

Sllimted )y I-Ulral iidlustries alid Collarrerci;l )lisillse.i),5s. 11i thirtl phase of* 

uiral C is exteldiig the program provide greater accesselectlilicaitJoll to 
to electricity where r il electric cooperatives have already beeir estab-

liSlie(I. lIicteasilg the IIIiiiuiX-'r of'corrlecliolls for househnoh, agricultnual, 

ai(l commercial us. will slieargthell tile finncial viability and log-terirm 

imparct of thes. cooperatives. Technuical assistance taider tile proJect 
I't)Cli5es (ii I Imi tile fiiaiiciaui vIi)lIlty oft he irural electiic or)operrtvestnlivi ig 

)y reducing price suiidies, incteasiig the deilsity of'service, aidi ilnprov

ilg Ilarllagelli{it. 
Miuch of the fuitue iiidustrial growth ini Banrgladesh will tke place ill 

towlis tdhat were clasilietd lin tie I981 celstis urlbasi areas but have direct 
iiks t ( le c'it~I~ysicle. Tlre erirtertl las targetel ,400 "growth poles" 

for iidlistry devetihpiert, anrd A.i.i). is providing assistaice to specific 
ellterprises. 

The piesent eartelriise developmilelnt itiitiative sigtiificaitlyexpalds tile 
pilot activities 'A' Miclo-lnrdustiies )evelopment Assislalicc Society (Ml-
l)AS), aui ilrlligeirous ,lOtI-gOvel rieilltal organrizaiolk I "gInnuIII(ler air 

earlier rural iii(histries proJect. MIDAS gives technical and mranagerial 
assistalce aidl Iodict prorotiinal informatiol to surall-scale enterprises. 

The A. II). iissioin x'lieves that prospecls f4 r smal enterprise develop
ineirt have greatly imlproved as the goveirrareilt of lBangladesh hias moved 
toward private sector production ard tree rtarkels. MIDAS us played a role 
ilk thisairfI has cleayiVleiuoirst rated itsef fectiveiressasa busiess consultig 
and credit inistitlnrioi. Ai expanrsion of tile project will eliable it to assist 
more eirteiprises, iriaiiy with litks backwardl to agriculture or firward to 

export imarkets. 
Onre final A.I,.). eli(t) in the area of rural enterprise illustrates tie 

overlap of the agricillure and employmnt sectors. The fertilizer distribir
tioi iip ovemienrt project begaur ii 1976. Today thcy cortlirie tie process 
ofilicreasinig Iertilizer u" through imiprovenrrerits in tie inaiketijigsystem, 
providiig adequate fertilizer supplies, anid increasilg national storage 

capacity. 
A.I.D. has succcssflly inegotiate(I tie removal of goveirlnelrt conLstriinLs 

oi flite operartions of privale-'sector lertilizer retailers, tire eliiniiratioin of 

officially administered retail prices, and tire closing of.a large nllnirxr of 
goverrment fertilizer sales ceners. rThecirrent project folcuses o CIncouir
aging the ento-y of private sector wholesalers into large-scale fertilizer 
distribtion ard nrrktirg, eliniiraioni of fertilizer subsidies, the develop

Hlen!t and IraiulinIg offer tIliZer dealers, ati( sales prolrotion activities. A.1. 1). 
supports Lire new (lisril)utioi systeii il)y providiirg credhi t fbr privarte distrihui

activity alief productive ('mploymellt whcn mral areas ~et electricity. Fully
70 percellt of the power distrihuted in the S('colld pn~jcct phase is con
Slllll<'d hy rural industries awl comlllerc:ial husincsses. The third phase of
nlra! dectrificauoll is extelldill~ tll<~ prog'~11lI to provid(~ /,TJ"cater acces...
to dectricily where nil al <'!eclric cooperatives hav(' already hecn elitab
lishcc!. IIICTeasing the nllmhcr ofconllcctiolls for household. agriculhual,
mId ('ollllll('rt'ialus<' will sln'ngthen the linancial viahility :lIId lon~-term

illlpact of tiles<' cooperatjves. T(·dlIIic'aI assistance IIl1ckr the prc~ject

fOClls('S on iIlIprovi IIg the financial viahility of tlw n1ral dectric cooperauves
hy redllcing price sllhsidies. increasing the ckllSity of service, allCl improv
ing 1II;JllagelllClIl.

Mudl of Ihc fululC' industrial growth in I\an~ladeshwill ~Ik(~ place in
tOWIIS Ihat wen' c:las.~ilied ill Ihe I 9H I c<~nslls as urhan areas hilt have direct
links to tllc cOllllt'l'side. The goverllmellt has t~...gelecll.4()() "growth poles"
Ii,," illdllstry developmcllt, alld AI.D. is providillg assisulIlCe to specific
ellterpris<·s.

The pl<'S(~nt ellterprise dev<'!oplllellt initialive sigllificantJy expallds the
pilot activiljes 'If Micro-lndusLJies J)evt'!opmcnt Assi~lance Society (MI
DAS). an indigc'nolls non1{ov('rllment~J1 or~anizatjon bq,'llll under an
eadier rIIral illdllstries pn~iecl. MIDAS ~ives t(~c1I11i<-al allCl managerial
as.'iist~IIIC<·allCl prodllcl prol\lotional inforl\lation to small ..ti<::llc enterprises.

The AI.D. lIIis.'iion hdieves that prospect.. for slllall ('lIlerprisc ckvc/op
ment havc /,TJeatly improved as th(' gOV('rnlllenl of I\angladesh h:L~ moved
toward priVal(~serlor prodllclion a nd frec market... MIDAS h:L~ played a rol(~

illthisa nel has de;,dyd('lI\onstrah'eI ilscilixtjwlI<~s.'i:isa husi n(~ss cOllsul ting
allCl credit illstilution. All expansioll of the pn~jecl will ellahle it to as...ist
lIIore (~lItc~rpriscs. many wilh links hackward to agriculture or li'rwarelto
export markets.

One final A.LD. dlilf"t in thc' area of rural ellterprise illusu":lles tlle
overl:lp ofth(' agrinlltlln~ :1IIe1 emploYlllc~nl seclors. 'I'll<' fertilizer elislJ"ilm
tion improvenwnl pn~ject heg-III in 197ti. Today tlleyconunllc tlw proces...
ofi IIcre;L~ingfertilizer usc tluolIgh improvemenls ill tllc lII;ukcUllg systcm.
provieling adeCJllate ferlilizer sllpplies. allel incf(~asing national slorage
capacity.

A.I. D. has successfully ncgotialedlhe I<~mov.llofgoven linenl co, L..lJ"ain t..
on tlle operatjolls of priv.lle",<;<·clor ferlilizcr reulilcrs, tllc c1imiuatioll of
oflicially adminislereelrel:lil prices. alldthe closing of a large nllllll>c'" of
govenunellt fi.'ftiliz(~rsales centers. The C111Tent pr().iecllilCus(~s oil encour
agin~ tile elllJ}' of pri\':ll<~ s('clor wholesalers inlo large-l'\cale fertilizer
clislrilmtioll :lnelmarkcri n~, c1iminatio/l 01" f(~rtiliz(~r suhsidies, thc develop
mcnl and Ira.ini/l~onc~r(jliz('" dealers. alltl sales prolllotioll activities. A.I. D.
support.. tlle /lew c1isu"ilmtion syslem hy providillg crcc!j tfor priV.ltc (!jsLJ'jJm-



'I -h IAumm )want~i 57 

'N N 

-v4 

~ It 

1111114t 
 (we hi poifilli I III fill I. 11111f)1vciiiclis toI( ) 1 OVCip (-s Is, liufli Ics, 
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1"1 S, 11'<llIlIlal a·,~i"la'l<1'111 disll i!Jllljoll alld ilia I kl'lillg, alld 1IIIIllillg Inl

1111'101 i,dl;",11l1< lIlI(' illlplOVI'IIIt'IlI." 10 illlpl"VI' anTs." I.. p"J1!i,lal'lolil'!i,

alld wal l'IIOIIS('",

Boost [or I1ATJimltun'

1'1 ..vidJllg ;1 h ....st 10 ag 11<111111 ((' IS IhI' A.1. D. COlllltl \' dl'vdoplllt'1I1 !ill all'gY'!i

,h il d Ohil" Iiv(', 11.-.1111 pOI LIII< (' is III Ilk lIiahk, givl' II IhI' lad Ihal ;lgl inlll 11 n'

;1< 1011111." fo, lI('allv hall Ihl' I 0111111 v's gl os." dOIlIt',,,lil p, ..dll' I ;lIId ('Illplovs

IlIlIv ,hI ('1'-10111 Ih" 01 IIII'Ll h .. , I.." (', Agl i, 111111I (' is--;1I1d will ( 0111 i111J(' 101

"0111(' '1111(' '0 11('-1 Ill' dOllllll,II11 S('I 10' ollbllgLllll'sh's("OIlOIll\', gl'lIl'lal

illg I hI' 1111 , IIIIl' a lid p' 01 h I< ill g II Ia II Vof IhI' , a w lila I1" ia I." Ill"( 1''''''''' \' 10 Illd
lilt' gl ..wlh ollll'w Illdll~lril'''

:\1111"'" all IIll' 111,11'" hil.lll'lal ;111.1 11I1l'lllaljollal dOlltl/,",,,lIppOII p,oil'l'h

ill ag,i( 11111111' Thl' \\'orld Ibllk, 10' ('X,lIl1pk, i,,, w'l/killg 10 plivali/l' rlJ('
ill igal io II 1'11111 PIIII' II I III lsi Ill'."" a lid 1111111 0\'1' IhI' d Il'( IiV('II<'''''' oil hI' ag,iclIl

IlIlal ('xll'll."iO'1 S('f vi, 1', ..\11I1I11 a dO/(,11 dOllo,,, havl' lillall(Td Iclljli/l'l

illlp"II.'" alld ,II lea". IIi III' "lIppoll agli( IIl1l11alll'S('all h.
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ACRE through PalliBidiut Samity 
Il 1976, tilt gverinintt of Baigladesh decided to extelnd lie publicsuipply ofelec trici ty to nirual areas----nly'3 percent ol tie rural population had 

acctss i a tit o i lproye til qlilylilI le-t -- ( of life and sti inilate ecolgrowthi. It blh winiig iiiia dclisionb, a comIl)prehen iiive flral teltctri ficatio l 
il ic 

mast er 
plan, Ihiided by A.I.1).. was developed by lile( U.S.-based National Rural 
Flyie -( oop~rativt. A.sociation (NRF( A). 'h t plan looks toward elct-uifica
lol (if all rtual areas by the yeat 200). 

Th+ ilastel"plan relies onl the Concept of -mecati in" (At ;RF)-tiet desigi i ofa!bar ki~mt+i 
coverage rinlal elecuilicasyslteni tha t can act 0111ln1 b+ltte i pidi 

i 'creasesill cm isIlller rollel tiJon s. The A( :RE concept involves tie develop
lltlit of ant ollillt is illlbler--owil ed rullal et toecioptralives (called
PlkS--Palli Biditnt Saumlity), each of which covers 4(x-500 lluare imiles. On 
average, ie systel operalted by a PlIS will contain I0 MVA sUbsation capacityand 5 0 0 Iniiles 'lIf istri )(buillnlin es (hiacklxon n llr), provid(ing tdetc UriCict 

ityioupto 17,000 clist oitn ers. Thtc folJImatio n of,PlISs is progressing sil ooth ly. 

Ilie govet-nnint of' Bangladesh filly recognizes the itmportance of 
support to agtiilliire; tietlop development goal oIf the government is to 
elisule sellStilliciemicy ilifooIgrai n pri ldctio. A. 1.1).'s goal is broader; the 
nissioi 's pi ograni add ressesagrict it iral prod iictivity more gcncrally in tile 
belief thiat achieving increased titional produlction of ccreal grain per 
Capita will by itself linupiove runal lite. 

'htls,A.l).'s +npe c ilic oh)jectives are twofOlh: first, to increase productiv
ity r)CNunit Of land by the adoption 'ftechnologics spicad throgh market 
lorces; and scond, t redllce the reliance on rice an(l jute throtigh crop
diversification. Achieving the latter sholtld make it possible to improve
tnt [itiol, increase ftelwood supplies, expand CXpolt, atid ilicreasc rural 
illcoies, especially fr wolinle. 

Some ofitlie tileains Ixitig used byA. I.D. to achieve these objectives aic the 
same as those applied to the eniployincnt/enterprise area. For example,
iIprovinig rural inIfastIcur--<listrict (zillq roahs and cctCicity-beIIc
fits agrictIiure as well as rural iidistry. 

lkewise, ill tie public policyarea, A.I.I). has )ressed Ior greatcr reliance 
oil mauket Iorces iil the ;igricinlui-al system. For cxann p le, there lasl; bcn 
conlitilng policy dia!oguc wilh die goverimnint inl regard to managing
public ioxdstocks alld ilfiletncinig prices il tile bcst interests of producers 
and consu tcl s. 

Iin a high-risk CnvitonilnelIt, oie that includes widely flluctuiating farm 
pu-ices, flaricrs arc reltctant to shiftlrom tradiional technology to a higher

AGRE thmugh Palli Bidillt Samity
III I!171i, the go\'('nlllll'lIt of Ballgladesh deridl'd 10 I'Xll'lId IIIl' puhlic

supply ofder Irid Iy 10l1lral areas---tlllly:\ percell IofLhl'mral populatioll had
al'Cl'SS 10 il allhl' Ij III1'-10 illl prov(' Ihe lJlmlilY onih' alld slimulall'l'rollomic
growlh. Followillg Ihal lkcisioll, a rOIll pn'hellsiw I1Irall'll'rlrilicaliollmasll'r
plall, fuuded hy A.I.D., was dl'\'l'Iopl'd hy Ihl' U.S.-haSl'd Naljonal Rural
EII'cll'ir <:ooperalj\'(, Associatjon (NRE< :A). Till' plan looks loward l'leclrilil'a
tion of alll1lral an'as by thl' year ~1I01l.

'Illl' lIIasl('/" plan rdies on the UIIICl'pl of ";u'ea c()wrage I1Iral declrilica
lion" (A< :RE)-thl' design oLt hackhnlll' syslellllhalran af('ollllllclliall' rapid
illcn'asl's in ('C III SllII11'r COli nl'rljons. Till' A< :RECOIIl'I'pl involvl's Ihe deVl'1 op
1I1l'II1 of aulonolllous 1II1'1II1}('r-tIWlIl'd rural ekrlric- coopl'l'ati\'l's (ralkd
PB..'>-PaIJi Bidiul SalllilY), l'arh of whit-h rovers 100-500 Sll'larl' mill's. On
aVl'ragl', thl' SYSll'III0pl'l'all'd hya PBS will ron lain 10 MVA suhsl:lljoll caparilY
and :,/10 mill'S ofdisirihulionlilll's (hackhonl' allli fl'l'dl'r), pJ'C)vidillg dl'CU'ic
iIy IOup 10 17,/11111 nisI oml'rs. Thl' forlllation of PBSs is progn'ssing sll1oothly.

The govellllllellt of Bangladesh fulIy recognizes Ule imporl.allce of
support to agriculture: the top devel0plllellt goal of Ihe goverJIIllcllt is to
ell.sun~sdf-liuflicil'lIcy ill fillldgraiII prnductioll. A.I.D. 's goal is hroader; the
mis-sioll's program addres.ses aJ,'Ticull tlral prodtlctivity IIIore gelleralIy ill Ule
bdid that achievillg illcreasl~d naljollal producLioll of cereal graill per
capita wilI by itself improve rlllallife.

Thtls,A.I.J>.'s :;pecific ohjl~ctivesme twofold: first, to illuease productjv
ity per ullit ofland by the adoption oftedlllologi(~ssl)leadthrough market
JiJl'(,(~s; alld s<~(:olld, to reduce Ule rdiallce Oil rice .1I1d jute through crop
diversificatioll. Achieving the 'aller should make it pos-sible to improve
nulJ'itjoll, innea.se fudwood supplies, expalld export'i, alld illueasc rural
illcomes, espccialIy fill' WOIIICIl.

SOllie of Ihe nll'all.s Ix~j ng used hy A.1. D. to achieve thes<~ohjecLives arc Ule
same as tJlOse applied to the elllploYlllcllt!enterprise area. For example,
iIIIprnvi Ilg I'lIral illfrastlllcture--disU'ict (zilla) foadsalld dccu'icity-bclle
fi!.'i 'lgricullure as well as rural illdu.stl)'.

I jk(~wise, inllw puhlic policy area, A.I.D. has pres-sed for grealer rdia/lce
Oil market fillces in the agricullural syslem. For elGlmple, theH~ !t.I.'i bee/l
cOlltjlluillg policy dia!ogue wilJI UI(~ govcrlllllcllt ill regard 10 managillg
public foodstocks and influencillg prices in the best intcH~sLsof producers
and consu 11I('1 s.

III a high-risk cuvilOulIlelll, 011(' Ihat iucludcs widdy flllctuaLillg farm
prices, farmers are rclllcl~ulttoshiflfi'omLradiLiollaltechnology to a higher-
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14) mi hicvc)1)pi cC SaiIjljt liii(lgli bodi1 ;Ili openCI iiaiko SdklCS P)1"li"'l" ((I0 

l(wel If1 peak pill(cs) adl a liIli( 11lo( IIInciiii plogidlin ((o 5iI1)l)l(I tict 
1) l'li~clol.l lilid Ill ilgicddiiidi:as cylileCs iM liadegoivefimil( oFId dISI 
lldigldl.lsI ;Ili4Iil v pubilic p o)(4IIIdIIII ics l~dX-l4)[ c p)laiklihg lbdgili.Ss" 
il il l~Inis wvill kniow illei 11iiniiiii j)Ii(c dcuy cain ecj)'t fon dlidU grdili 

Al ii)lNI 11)Vi )[ 1111 A.11 ( III IIIIV.5 SIl dSiIII) Idi I vaI*tilol oFIigihbe 

lcitilli/ci iiIklh y~ii ~iii ) ~dl~gd~(,SiIi~ f~EOC 

l)Iili14I1I ()515 Mdt ill( IC~S OW't hdim Ic~iti/ci st~~~ippis will follo1w( likdilto4o 
(IlIlikdlfill )lIgli4lIii I lid lIhiI vb. A. 1.1). AIs() p ol((s (Illciic Ilse o iiil-

I liI IdI lili/dIs iidl SpllsisI Idscai Illi ililing Ici iiliier efficieciy 

l'.Xp);Iii Ini (d ill i gld((l itl Idv C SiikcIN,I() I)(l'IdlIlli[() IIII)SII ('SI)0hi.Sild
 

14)1 Iglil lililli F)IIIII tivily pdills Ill Ilic liddi IciIlI. Ili ioIInl will peCIulit
 

('lopp~ing In lellsili( i l ii on1 llls flo feWlciduht W illhit' Willdil andt will
 
111I(I va. 1' 'I~l (i tIII s c(III cI Id (II 41)J)Cd. Pi ogi d5.s Id bcIIIIli IdIi
ls id 


Icdl ii m'dI ill III ividtd--(t10I 1iIlulIUIniIc, sales, and1(selvicilig ofIIo-ift 
.41 lidllow IIIl)cWCII l)uillps. (.)iido (I hW WikVS A.I.I). IllS iISSiStCd Ill(' 

,\ fidd III lin', A~ ill IIIIU h lit A~ia, I he Balll-lladl'Sh dil'l dl'pl'lId~ IIlIll'll',,1 ~Iaill~.

losl, hig hl'l-yil'ld Il'C hllology, A. I.l l, has IISl'd i l.s l'IAHO Il'SOllllTS (Ti Ik III)
10 ,Il hil'vl' pI in' sl;lhilitv 1111 ollgh hoth all opCII markl'l sales plllgram (10

Iewl oil peak Pljl cs) "lid a pllhlic plOlllll'lIlI'll1 program (10 sllpporllhl'

III ill' f1ool). The Tilk III agrl'l'lIll'I~:also Il'(Jllin'.s lhal Ihl' goV('['III1H'1I1 of

Ibllgladl'sh alllllllllll l' pllhlic pIll( III ('1111'111 prilTs ')('IOll' plallljllg I)('gill.sso

lhal LIIIIIl'IS will kllow Ihl' llIillilllll1l1 plilT Ihl'Y call1'Xpl'd lorthl'il graill

.1 op.s hdol I' IIll'\' 1111\' agl i, 1l1l1l1 al illpllls.

11I11HO\'illg LII 1I1l'1.S' ,I('(TS,S 10 illpllts sllch .lS Il'lljli/('1 alld irrigatioll is

allolh('1 illlpOll;lll1 1\.1.1). h·,hlli(jlll'. FOI l'Xalllple, IHivalj/.atjoll of Ihl'

Il'lf ili/('I llIal kl'lj Ilg .S\'Sll'llI, whil II is p!l )('('dillg apa«', shollid lowl'l distJi·

hllljoll 100Sl.S alld illlll'aSI' Ihl' likl'lihood Ihal Il'Iljli/l'I Sllpplil's williollow

de III a lid III10Ilg hI I III IIll' I olllllJ V. A. 1.1 ). also pI 0 llIo1 ('S IhI' II.SI' of lIIinollll

tlil'Il1 Il'IIilil<'IS alld SpolISOIS Il'sl'arch ill illlplovillg Icllili/l'r dliril'lIl')'

IllIollgh IIIOI('l'lll'divl' pLul'II1l'Il1 of III ea.

Expa lI.sic III of iI I iga I('(I OIl I l'agl' is Ii kdy 10 he 11)(' Iad or lIIosl Il'spollsi hll'

101 aglil Illllllal Plodll,livil\' gaills ill IhI' IIl'al h'lIIl. Inig;lljoll will pl'llllit

1I0ppillg illll'lISili,afioll Oil Iallds IIOW 11'11 lallow ill the willtl'l alld will

ill' I ('as(' \'il'ld.s Oil LlIld.s ClIIIl'II1Jy c!llppl'd. l'rogn's,s ha.s hl'l'lI iliadI' ill

leI ell I \'I';IIS ill plivat<'-MTIOI 1Il,lIlllladll/I', sail'S, allli sl'n'irillg of low-lilt

alld sh'lllow III I)('wl'l I pll III ps. 011(' of the ways A.I.D. has assisll'd thl'

http:lbdgili.Ss
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govcrnmentof Bangladesh in promotingthespread ofirrigation is through
die reprogramming of local currency (taka) generated through sales of PL 
480 Tite Ill agricultural commodities. 

Perhaps the greatest inadequacy is the availability of institutional credit. 
Farmers have demllonstrated a demand for bank credit at interest rates of 24 
percent to 36 percent (considerably below those charged by village moi'ey
lenders). Ilowever, die bankingsystem has not yet mobilized sufficient rural 
savings or developed the capability to meet this demand. 

Asa restlt of policychaigescedkfclIed byA.l. l).'s Rural Finance Project, the 
banLs have taken a major step toward financial viability by boostingagricul
tural lending rates closer to market levels. I lowever, considerable work 
remains in refining rate structures, mobilizing savings, and simpliling
lending proce(Ires before Bangladesh has a banking system able to 
respond fully to the needs of small farmers. 

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

By making loans against group guarantee rather than collateral, by
making them to people with less than 0.4 of a hectare ofland, and by giving
preferonce to women, the Grameeri Bank has revolutionized banking in 
developing countries. Malaysia has recently introduced its own form of 
"Grameeci banking" widi technical assistance from Bangladesh, and delega
tions of development professionals from China, India, Nepal, Indonesia,
Tonga, and Kenya have visited ':angladesh to study the bank's operations.

The capstone of A.I.D.'s effort to improve agricultural productivity in
 
Bangladesh is the agricultural research program. A.1.D. takes the position

that, despite the constraints imposed by limited land and a growing

population, Bangladesh agriculture can 
supply both die domestic market
 
and some export markets widi food and fiber. '[his 
can be done, only

through a science-based agriculture where the science is brought to tie
 
field level through a rational research and extension system.

From A.I.D.'s perspective, there are three keys to achieving a science
based agricultural system. First, there must be solid research institutions. 
Ad. D. supports the developmentofa decentralizedsystem featuring research 
at regional stations and in the farmers' fields. Establishing such a system
requires a long-term commitment on the part of A..D. and other donors. 

Second, improved technologies must be applied 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-yield 
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government of Bangladesh in promoting thespread ofirrihration is through
the reprogramming oflocal currency (Ialm) generated through saJes of PL
480 Title III ahrricuhural commodities.

Perhaps the greatest inade<l'l<lcy is the av.,ih,biIity of illstitutionaJ credit
Farmers have demonstrated a demand f()r bank credit al interest rates 01'24
percent to 36 percent (considerahly helow tllOse charged by village mOlI.ey
lemlers). I lowever, the bankingsystem has not yetmohiliwd suflicient nuaJ
savings or developed the capahility to meet this demand.

Asa resuhofpolicychang<~sen(XkdhyA.LD. 's Rnral Finance Project,the
hanks have ulken a m;~or step toward financial viability by hoostingagricul
tural lending rates closer 10 market levels. Ilowever, considerahle work
remains in refining mte structures, f1]obili7ing savings, ami simplifying
lending procedures before Bangladesh h:L'i a banking system able to
respond fully to the needs of smaJI farmers.

A decade aHer the experiment began in a single sleepy viIJage in the
Chittigong dislJ"icl, the mral Gram<~en Bank has esulhlished iL'iC1f as a
specialized financial instilution capable of helping thc rur.lllan<Uess or
poor who arc willing to help themselves. Ahhough not f()rma.lly launched
until 1983, the G""neen Bank has flourished by catering precisely to the
people most bank.'i avoid: those with no money or land.

By making loans against h'Tll\IP guarantee rather than collater.II, by
making them to p<~ople with less than OAofa hectare oflaml, and by giving
prcfer..::nce to women, the Grameen Bank has revolutionizcd banking in
developing counlJ"ies. Ma.laysia has recelltly introduced it'i own form of
"Gramecn hanking" with tecImicaJ assistance from Bangladesh, alld delega
tions of development professionals from China, India, NepaJ, Indonesia,
Tonga, and Kcnya have visil<~d 'bngladesh to study UIC bank's operations.

The capstone of ALD. 's efIC)rt to improve agricuhnral productivity in
Bangladesh is the agricuhural research program. ALD. takes the position
Ulat, despite Ihe conslJ"ainl.'i imposed by limited land and a growing
population, Bangladesh agriculture can supply both Ule domestic market
and some export market'i wiul food amI fiber. 'Illis can be dOlle, only
ulrough a science-based agricuhure where the sciellce is brought to Ule
field I<:vellhrongh a rationaJ research amI extension system.

From ALD.'s perspective, Ulere arc three keys 10 achieving a science
ba.'iCd agricuhnral system. First, there must be solid research institutions.
A.I.D.supporl.'iUlCdevelopmentofadecenlrnlizcdsystemfeaturingresearch
at regionaJ sUitions and in Ule farmers' fid<l". Establishing such a system
requires a long-term commitment on the part of A.LD. and oUlCr donors.

Second, improved tecllllologies must be applied in the field to increa.'ie
yield on acreage already planted and to bring additional acreage under
cultivation through irrigation. The "green revolution," with its high-yield
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In PraiseofFarmers 

"Tie landscape of Bangladesh is an intricate design of stnall fields. The 
green and gold of rict t-,':ninates. With it are the distinctive colours and 
shapes of wheat, jutc, sugar, maize, and dozens of other crops. Unlike most 
agricultural areas ofthe world, tie ld and fannersofBlangladesh are seldom 
idle, for our fmningis a year-round activity. Oi" survival asa nation demands 
thisattention. 

"it is the small farmners who fill in the details ofthisdesign, who decide which 
crop is to be planted when and where. We depend on these farmers to make 
the right decisions that will convert oiu"bountiful resourcesof sum, soil, water, 
and weather into the food, fibre, livestock, fishes, and forests we need to 
sustain national life and developmneit." 

-Dr. K. M. ladrudozz.a, former Executive Vice-Chairman. BARC, 1983. 

crop varieties, has reached Bangladesh. Although this revolution may not 
show the dramatic gainsexperienced iin India and Indonesia, it can increase 
Bangladeshi agricultural productivity. 

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

Agricultural research, of course, is one area in which ie 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 challenige for theAA.D. mission inDhaka is how best to bring 
all this to ber on Bangladesh. 

AccomplishingAgriculturalResearch 

TheA.1.D. mission iii Bangladesh is smaller than die missions in Egypt and 
Pakistan, but it is larger tian many others. About 30 Americans work there 
itn a direct-hire capacity; six or seven others are usullaly there oil individual 
personal services contrar'• t anygiven time. In addition, 55-60 Bangladeshi 
nationals are directly employed by the mission, both as professionals and 
non-professionals (secretaries, drivers, etc.). 

Others, inlthding 55 to 60Americans, work for A.I.D. indirectly; they are 
employees of the Agency's major contractors in the country or of lon
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In PraiJe ojFanners

'The landscape of Bangladesh is an intricate design of small fields. The
green and gold of lin: ~"!:ninates. Wiul it are Ule distinctive colours and
shapes of wheat, jute, sugar, maize, and dozens of other crops. Unlike most
agricuhural areasofule world,Ule land and fannersofB'U1gladesh are seldom
idle, for ourfanningisa year-rOlUtd activity. Our smviv.u asa nation demands
this allention.

Mil is the small fanners who fill in the dctailsoflhisdesign, who decide which
crop is to he planted whcn and where. We depend on Ulese fanners to make
the right derisions that will convel't om' bountiful resourcesofSlUt, soil, water,
and weaUler into Ule food, fihre, livestock, fishes, and foresL~ we need to
sustain national life and dcvelopmenl. "

-Dr. K. M. Hadmdo7.la, former Executive Vicc-Cllairman. BARC, 1983.

crop varieties, has reached Uangladesh. Alt.hough tJlis revolution may not
show tJle dramatic h'<linsexperienced in India and Indonesia, it can increase
Bangladeshi agl'icultural productivity.

Third, although altentjon must be pmd to major grmn crops--these are
the areas where tJle high-yield varieties have been most promjnent
emphasis on crop diversification must be increased. This means tJlC devel
opment of new varieties of pulses, fnlits, and vegetables, and new farming
systems involving livestock, forestry, and fisheries.

Agricultural research, of course, is oIle area in which tJle United States
would be presumed to have a comparative advaIltage vis-a-vis otJler donors.
The resulLe; produced by the vast American system ofland-grant universities
ami agricult.ural experiment stations have long been a model for other
countri<:s. The challenge for tJle ALD. mie;sion in Dhaka is how bestto bring
aU tJlis to bear 011 Bangladesh.

Accomplishing Agricultuml Research

The A.LD. mission in Bangladesh is smaller than tJle missions in Egypt and
Pakistan, but it is larger tJmn many others. About 30 Americans work tJlere
in a direct-hire capacity; six or seven otJlers arc usually there 011 individual
personal services contrar" t aIlYgiven time. In addition, 55-60 Bangladeshi
nationals arc directJy employed by the mjssion, botJl as professionals and
non-professionals (secret...ries, drivers, etc.).

Others, incl uding 55 to 60 America ns, work for A. LD. indirectJy; tJleyare
employees of the Agency's major contractors in the country or of non-
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Malthus Revisited 

"We nonimdly think of tire prohicin here in Bangladesh as involving two 
Malthusian races. One race is between population and food, aWd that was the 
original basis for our progranis--tying to get the population growth rate 
down and trying to get productivity up. 

Ilie other Malthisian race is between workers adjobs. The laior force 
has been growing at abot 3 percent a yea'. With niore and more wonen 
entering the work force, tiiswill probably accelerate t 3.5 perccnt by the end 
oft he decade. Unless producive emnploynient grows at least as rapidly, there 
will be downward pressure on real wages." 

-Joi R. Westley, fonner Director of the A.I.D. Mission, l)haka. 

governmiental organizalioins that receive grants to carry out A.I.D. pro
grams. For example, CARE implements the Food-for-Work program anid 
the U.S.-based National Rural Flectric Cooperative Association has done 
rural clectrification work. [it fact, most A.I.I. field work in Bangladesh, as 
in other countries, is done by outside or'g*.,izations, while tie mission stal 
has a supervisory and monitoring role. The stall, says former Directorjoii 
R. Westicy, who had stints in Washilrgton and New Delhii before coming to 
)haka, is large enough to carry out these finctions. 

The key staIr people involved with the agricultural research program in 
1987 were Hans Patrick Peterson, director of the office of food alid 
agriculture;Alan I lurdits,depttydirector; anid Kevin Rushing, agricultural 
development oflicer. All are relatively you ng, career foreign service officers 

with difrerent styles of dress anid addres. Peterson is professorial and 
prefers Bangladeshi-style tropical suits; I lurdus appears studiosl and wears 
traditional American tics; Rushing is informal and given to wearingjeans 
and cowboy boots in the field. All are trained professionals now working 
mostly in an administrative capacity. 

Iii addition to the three Americans, two Bangladeshi nationds were 
playing important roles, especially in monitoring the field work, la-tiefur 
Rahman and Ilabibur Rahlman (riorelationi-Rahman isprobablythe most 
common langladesh surname), who are products of the local agricultural 
university system. 

Others were doing related work (such as David Shroder, primarily 
concerned with the ferfilizer program), but tie five men listed above have 
primary responsibility for agricul tura research. [hey design the programs, 
produce tire documentation to get programs funded, deal with their 
cotrterparts in tie government of Bangladesh, monitor work iii the field, 
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Malthu.5 Rroi.5itrd

WWe nOllnally think of tlle prohlelll hc'rc in Bangladesh as involving two
Maltllusiml races. One race is hclween population alld food, mId that was thc
original basis for our progr:uns--u)'ing 10 get the population growtll rate
down and uyillg to get productivity lip.

"111e other Maltllllsi;U\ ran' is helwc'clI workc'l's and johs. The lalxlI' force
has heell growillg at aholll 3 pelTc'nt a ye;u'. Witll mOH' alld more women
enlc'ting the work force, tlliswill probahlyaccdc'ralc'10 3.5 pC'IH'nl hy tllc' clld
oflhe decade. Ullic'ss prodllctiw elllploymenl growsallcast as rapieUy,lhere
will bc' downward pH'ssure 011 n'al wages. ft

-John R. Westley, limller Oil'cctor of tlle AI.D. Mission, Dhaka.

governJllenlal organi7.alions lhal receive grants lo carry oul A.I.D. pro
grams. For example, C..ARE implemenL'i lhe Food-for-Work program and
tJle U.S.-based Nalional Rural F.lectric Cooperative A'isociation has done
rural eleclrification work. In f:ICl, mosl A.I.I"". field work in Bangladesh. as
in olher ce>llntries, is done by outside or~"izations,while tJle mission slaff
has a supervisory ami moniloring role. The sla.ll, says former DireclorJollll
R. Westley, who had stinl'i in Washinglon ami New Delhi before coming lo
Dhalm, is large enough lo carry oul tJlese functions.

The key slaff people involved wilh lhe agrir:ullural research program in
1987 were I-hms Patrick Peterson, direc\or of lhe oOice of food and
agricullure;Alan Ilurdll'i, depulydireclor; and Kevin Rushing, agricullural
developmenloflicer. All are relatively young. career foreign selvice oflicers
WitJI differenl slyles of dress and address. Pelerson is professorial and
prefers Bangladeshi-lilyle lropical suil'i; I lurdll'i appears sludiOll'i and wears
traditional American ties; Rushing is informal and given lo wearing jeans
and cowboy IX>ol'i in lhe ficId. All are trained professionals now working
mostly in an adminislrative capacilY.

In addition lo lhe tJnee Amel'ieans, lwo Bangladeshi nationals were
playing imporlanl roles, especially in moniloring tJle field work. Laticfur
R.'lhman and I labibur Rahman (no relation-R.'lhman is probablytJle mosl
common Bangladesh surname). who are prodUCl'i of tJle loca.! agricuJlurnl
universily syslem.

Olhers were doing related work (such as David Shroder, primarily
concerned wilh lhe fertilizer program), bUllhe five men lisled above have
primary responsibililY for agricullural research. '11leydesignlhe programs,
produce lhe documenlation lo gel programs funded, deal wilh lheir
counlerparts in lhe government of Bangladesh. monilor work in lhe .lield,
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An Ideal Pla for Sone 

-Thie traniquili ty andudnpie life in Dhaka make it an ideal place for young aid 
growing f,.unilies. The A.I.D. homes are spacious ard often have large yards 
with plenty of space for childcen to play safely. Since most English-speakers 
live in the Gulshau ".idBanani residential areas, children always have 
playmates nearby. 

"llhere are several good nursery schools. The Americani internatioal 
School, which oflers kinzdergarten through eighth grade, hasjust moved to a 
new, modern,md welIl-equipped facility, complete with computer training 
for children mid adults and atop-notch school librarywith agood adult fiction 
section. 'lie academic rating of the school is excellent, uid extracruTicudar 
activities alxmnd. 

"Since classes are riot oflered for high school students, however, children 
of these grades must be sent to Ioarding schools inIndia or els-where. This 
has made it difficult for the Mission inBangladesh to attract senior officers 
with high school-age children." 

-"Mission of the Month: A.I.D. in Bangladesh," Front Lines, 
Nov. 1982, pp. 9-1 1. 

ARP-ll began operations in 1981 and was extended for a second 5-year 
teri to assure that the A.I.). commitmeit to institutionalizing 
Bangladesh's national agriculturd capability would receive the ststained 
support needed. The extension allowed the mission to move agricultural 
research beyond crop prodiction and irrigation to the broader plateati of 
Farming systems research, linking field trials more closely to the national 
extension system. In addition, curricula at the agriuldtural university and 
training institutes are being updated to incorporate farming systemrs re
search as a methodology. 

Under ARP-ll, A.I.D.'s grant to the Baigladesh Govermnment is adnini
stered through a host-cMntry contract Ixtween the Bangladesh Agricul
tural Research Council (ARC) and Winrock. BARC coordinatesal agricul
tural research inBangladesh, much of which is conducted by the Bangla
desh Agrictilturad Research hIstitute (BARI). Witirock's stall'of tip to 23 
persoms from sevein coutttries 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 project is designed not only to strengthen BARC and lARI but also 

the other institutes inthe national research system. This objective is to be 
achieved through core research programs within the farming systems 
framework. ARP-II provides support to improve research plannfing and 
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A n Ideal Piau for Some

"nH'lraIlfluilityand simple life in Dhaka make it all ideal place for young aIHI
growing faIuities. The A.I.D. homes are spacious aIld often have laI'ge yards
with plerlly of space for children to play safely. Since Ufost English-speakers
live in the (;ulsh;U1 ;urd Hanani residential areas, children always have
pla)'ln:ltes ne;u·hy.

"nll'n' arc several good nursery schools. The Arl1('rlc;ur Intenrational
School, which oIlers kilHlergarten throllgh eighth gradl" hasjustmoved to a
new, nwdelll, ;U1d wl'fI-ell'lipped facility, complete witIl computer u'aining
for dlildn'n aIHi adulls aJld a top-notch schoollibrarywitIl a gml(ladullliction
section. 'nle academic rating ofthe school is exceUl'nt, ;uld exu'anuTinlhu'
acti\itil's abound.

·Since classes arc not ollt-red for high school students, howl'ver, childn'n
oftIlese grades must he Sl'nt to boarding schools III India or l'fS('where. This
has made it dillicult for the Mission in Hangladl~sh to atU'aCl senior oUlcers
with high school-age childH'n."

-·Mis~jon of tIle MontIl: I\.I.D. in Hangladesh," Front Li7U.I.

Nov. 1982, pp. 9-11.

ARP-II began operations in 1981 and was extended for a second 5-year
term to assure that the ALD. commitment to institutionalizing
Uanglaclesh's lIatiollal ah'l'icultnral capability would receive the sILc;I..-ulled
support needed. The extension allowed the mission to move agricultural
research heyond crop production and irrigation to the broader plateau of
farming systems research, linkillg field LJ'ials more closely to the national
extension system. In addition, curricula at the agrinJ1tllraluniversity and
training institutes arc being updated to incorporate farming systems re
search as a methodology.

lJ nder ARP-II, A.I.D. 's grant to the Uangladesh Goverrrment is admini
stered through a host-oHmtr]' contract between the Uanglaclesh AhTficul
tllral Research Council (nARC) and Winrock. BARCcoordillatesa.ll ahTficlll
tural research in Uangladesh. much of which is conducted by the Bangla
desh Agricultural Research Illstitute (BARI), Winrock's sl..'lll of up to 23
persons from seven coulI\J'ies includes specialistc; who each work with a
counterpart nangladeshi administrator or team of scientistc; at BARC or at
UARI, and are considered part of their slAlfls.

The pn~ject is designed not only to strengthen BARC and nARI but also
the oU)(~r illstitutes ill the lIational rescarc'l system, '111is objective is to be
achieved through core research probTfamc; WiUlill UIC farmillg systems
framework. ARP-II provides support to improve research plmmillg and
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management facilities and services, aswell as to enhaice growth ofresearch 
programs concerned with crop improvemeit, soil and water management, 
pest control, and farming systems. The support includes technical assis
tance, research eluipment and commodities, training, and finds for high
priority research. 

There are other related A.I.D.-findcd research efforts in Bangladesh; for 
example, the Agency finances a vertebrate pest project at BARI; itjoils with 
other donors in supporting the work of tie Bangladesh Rice Research 
ILstitnte; andl it ias recently finded a special agro-forestry project. ButARP-
If is unquestionably tile core of the agricultura research effort. 

Succeeding chapters look closely at the results of the research program 
in three areas: (1 )the institutionalization ofresearch, including the organi
zatiouis involved and the methodology employed; (2) the results of tile re
search on specific crops and non-crop agricultural products; (3) tile prog
ress made through research andfield trials usingvarious agricultural inputs. 
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management facilities and services, aswcll as to enhauce growth ofresearch
programs concerned with crop improveme'lt, soil and water managemcut.
pest control, ami farming systems. 'Ine support iucludes tec hnical assi~

tance, research e<luipment and commodities, tnlining. and fuuds for high
priority research.

There arc otJler rciatedA.I.D.-fuuded research effortsiu Bangladesh; for
example, the Agency finances a vertebrate pest projcc t at BARt; itjoins with
otJler donors in supporting the work of tJle Bangladesh Rice Research
IWititute; aud it ha.,> receutJy funded a special agro-forestry project ButARP
II is uuquestionably the core of the agricultural research effort

Succeeding chapters look closely at the results of tJle research program
in three areas: ( I ) the institutionalization ofresearch, including thc orEr-lIli
zations involved and the metJlodology employed; (2) the result'> of tJle re
search on specific crops and non-crop agricultural products; (3) the prog
ress made through research audficld trials usiugvariousagricultucal inputs.



4 
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 AI.D., provided approximately 70 person-years of 
professional agricultural advice and gradtate-level training in the United 
States to some 40 Bangladeshis. Those trained abroad returned home to 
provide a strong core of research expertise to the agricldtural establish
ment. Today, institutions such as Kansas State and Mississippi State also 
showup on the resumes ofresearch institute personnel-but the American 
perspective in agricultural research is still very strong. 

This perspective is heavily oriented toward science and technology as the 
engines of agricultural productivity, reflecting the American agrictltural
experience. In the United States, the land-grant colleges, with their degree 
programs and experiment stations, provided a vast outpouring ofscientific 
information on everything from crop yields to farm management practices,
and a well-trained army of extension agents carried this information to 
farmers' fields. A.I. D. is helping to bring this approach to Bangladesh-not 
all the specifics of the American system but the scientific spirit andmethod
ology-and hopes to achieve that by institutionaliring science and technol
ogy in the Bangladeshi system. 

"Institutionalizing" means creating an agricultural research system that 
will function over the long term to produce trained researchers, high
quality research products, and research findings that are transmitted to 
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Toward Intellectual Leadership

In the period before independence from Pakistan, TexasA&M University,
under a contract with ALD., provided approximately 70 person-years of
professional agricuhural advice and graduate-level training in the United
States to some 40 Banghldeshis. Those trained abroad returned home to
provide a strong core of research expertise to the agricultural establish
ment. Today, institutions such as Kansas State and Mississippi State also
show up on Ule resumes ofresearch instihlte peTSOlUlel-but the American
perspective in agricultural research is still very strong.

This perspective is heavily oriented toward science and technology as the
engines of agricultural productivity, reflecting the American agricultural
experience. In Ule UIlited States, the land-grant colleges, with their degree
programs and experimentstations, provided a vast outpouring ofscientific
information on everything from crop yields to farm management practices,
and a well-trained army of extension agents carried Ulls information to
farmers' fields. A.I.D. is helping to bring Uusapproach to Bangladesh-not
aU the specifics of the American system but the scientific spirit and method
olo~ndhopes to achieve Ulat byinstihltionalizjng science and technol
ogy in the Bangladeshi system.

"InstitutionaJ.iz.ing" means creating an agricultural research system that
will function over Ule long term to produce trained researchers, high
quality research products, and research findings that are transmitted to
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Rahman on ~arch

Dr. M. M. bhman. the ('ncuUve viCN:"bairman (and thus chi!:fu('cu~
officer) ofRARC. is aspare-built but rorceruDY5f>Oun man. Hc isquitcdappcr
and ap~an )'QlUlger than would lK' expected, gi~n his poMtion, His office
wall i5 adonl!:d by a quotation in a large framc: 'Thc rC5Carch embryo which
now exist, in Rallglad!:sh should be brought to rull maturity at UIC cartiest

~~i.ubl(' time' MJ that a continuing flow o(quality infonuatioll is availablc for
rli~millation tn Ranglad!:.,h ranne'r.\, -

bhmall i, candid about a lUunber orpoint~ (I) Govemment financial
suppon for agricllhunJ research was minimaiuntiJ U\(' introduction of thc
-mindcric('- Mrainsin tbc 1970ssbow!:dwbat rcsearcb cOldd do. Sincc 1974,
rcsearch funding hu inCT!::I.\l:d tenfold, a blUlClrcrlfold in 50mcarcas. (2) Aid
from international donors lI:.s been a major factor in aUowing BARC to
perform its rlUICtiOn ofcoordinating re5Carch.

farmers and tested itl the field. Such a tr-Jtem must be: supplied by a strong
educational system and motivated by enthusiastic inteUectuai leadership.

In the flaki.,IaIU period, there was II structure ohesearch institulea and
much quality reM:arch WdS dOlle, but the system iL'M:1f was a body without a
head. Filling thi!! gap Has become the respOlwbility of BARC.

The headquartersofDARCi!!in a ncw (opened 1981) three-etory building
ill Farmgate, Dhaka, II accommodates all the headquarters penonllel and
has a 25O«ataurutorium, a largeconI'erent:e room, and a libnary. BARCwas
eslablished in 1973 and serves as the apex in the national agricultur.ll
research system. The term is apt because the s)":'tCm is 1I0t an iuteptcd
bureaucracy bllt a network ofquasi-illdependellt institutions.

BARC is tluder the sllpcnisioll of the Ministry of Agriculture, so must
compete with other agricultul'2l concerns for goycrnment attention, Poli
cies 10 guide BARC arc sct by a goycrning cowlcil. This council is chaired
by the Minister of Agricu.lture and includes other agriculture miniatry
persolUlc1, top officials ofotJler government ministries (Fi.nance, Power),
rurectors of key research in"tittltes, and representatiycs of, the scientific
community and the public.

The implementation of directives from the BARe govenung coullcil is
tJlc-responllibilityohlle executivevice-chairmanand the membcr-directora
for Iipccific areas, such as agriculhll'2l ce0l10 mica,liveatock, fuheries, andso
011. In effect, theac officials represenl the -BARC point ofview.· The exe
cutiyc vice-chairman is regarded as the head ofBARCand, as such, holds the
most important position in the rcacarchaystem hierarchy. The membe:r-di.
rectors tend to be lobbyisla for their particulardiaciplines within the l)'llem.
Various committees (execlltiyc, technical, fmancc) facilitale theworlt.
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airI'd'sea sietituteThrough its roles as governiment advisor and riternationial sposall
BARC hsgadually emerged as the center of agricultural research ill th~e 

coity Itniitins the NationalA kiultural Library and Docuimen itiu 
Cenrre to collect, process, and dminate nf n idmumbr o pul-iados, n la ie hJurn 'IofAgricwUu,re;i t nch1(fng dc B 
provides' to expatriate specialists'and consultantsoner th'ii is d u '.eo teeoga rroghoi then
International P S Unit; its Trailing li oversees degree-leve1

-dgre trainng vres l t hiand no noesa;ad it mitains a' herbariuman 
Amuseuim. BARC probably stldl lacks the prestige of the established agricul

<,~tural research iititites' bulit is rapidly making ariame for itselfreeaiai oonomom oie 

1h RieesearchInstiutes 
formation, and¢ niise 

S<The agric tdtura Iresearchb institti on s 1w1ider the BARC uimbrella "grew like 
* Topsy" and are still changing. Firsit, there are autonomous inistitultes that 

icoiicerii themselves with specific crops long important to the BangladeLsh
econiomy-.-di ce'jute ,~anidtea. Onie inlst-itute, the Banmgladlesh Agricutural
Research Institute (BR) covers..a....mbcr of-crops (some of them oly 
recenuy important locally) aim farm-ing practices. Thiese, are th:ms 
prestigior rsearch bodies. 

Other institutes have onrly recentlyobtainied autonomous stafts atr
~being under varijous mimxstry directorates (nuclear ag-ricutut~re) or are stlill the process ofdoingso (forestry, fishere letc)Tese are ikoricrop 
ilistitutes whose speciailties have onlyjuist bcen recognitzed'as agricu
priorities.'Acquiri ngstatuisgenerally en that tlie word .Baxiglacleshis

de oteiae ftti ~u and it takesits'placemwith most other' 
iistiutes under, the iniiistry of Agriclture. Some importanlt institteshowever, are under other ministries (for example, sig-ar cane, tunder the 
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Agriculture Oil budgctillgdecisiOlls. Tnle current 5-ycar plall is keyed to the
goals in the oye...UgoYernment 5-ycar plan400d aclf-6ufficiellcy. nuui
tional improvement. export e:xpaIL"joll. fanning efficiency. improved
marketing. conscrvatioll, nua1 development. and employmenL

Bangladesh ha., been something of a laboratory for international ~
search organizations, such as the cellten fl1uped through the Consultative
Croup onlnlerllational Agricultural Research (CGIAR), led by the World
Bank. BAR€. mailltaiml relations with a number.oflheac orgjlnizRuolls and
with research councilsofneighborillgcounuies,such as India and Pakistan.
BARC also adviscs tJle govc:rnment 011 tlsi.llg foreign aid for agricultural
research and on tJle representation ofBangladcsh at international confer
ences and sem.iJlars.

Ttuough ils roles as govc:rnmellt advisor and internauonalspokesmall,
BARC hM gradually emerged as Ule center of agricldtural research in the
country. It maintaiJ15 the NationalJ\griCldhlrai Libraryand Documentation
Cenue to colleci. proccs." and disseminate informaLiou; and il issues a
number of pllbLicaLiollS. including tJle &ngloJeJhJoumal ojAtricultur~;it
provides sernces to expatriate spcdal.im and consultants through the
InlernauOllaJ Projecl Support Vllil; iL, Training Cell oversees degrc:e-Icvcl
and 1I0n~egree training ovcracas; and il maintains a herbarium and
museum. BARe probably I\till lacks Ihe prestige of the established agricul
lural research imululcs, bUI it is rapidly makillg a name for itself.

lfhe al,rricu.llural research insulutions lUlder the nARC umbre:Ua "grewlikc
Topsy" and are /lliU changing. First. tJterc arc autonomous institulcs that
concern tJlcmsc:lves with specific crops long imporlant 10 the 6angiadeAh
ecollomy-rice,jule, alld tea. Olle: ill,sUtule:, the Bangladesh Agr-icultural
Reseat'ch Instilule (8ARl), covc:n a number ofcrops (some of !.hem only
recentJy imporlalll locaUy) alld fat'ming practices. These are lhe most
prestigious research bodies.

Other instilutes have only recently obtained aulonomous slatus after
being under varions ministry directonlcs (nucleat' agriculture) or arc still
in tJlC processofdoiugso (forestry. flSherics.livcslock). These arc uon<rop
iu.sLilUles whose apccialLics have on.ly just been r«ognized as agricultural
priorities. Acquiring slatus generally means tJlat the word "Bangladesh" is
added 10 the flame of the institute and il takes its place witJl most other
institutes under the Ministry of Agr-iculture. Some imporlant institulcs,
however, are under other mill.utries (for example, sugarcll.ne,IU\der the
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Winrock Interational 

Looking for an expert in rangeland management? Perhaps an irigation 
specialist? Ne ed 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 cm deliver quickly," says Steve Breth, 
a Wmrock staffer in the organization's Washington, D.C. office. 

The Winrock International Institute for Agricultmal Development was 
created in 1984 from a merger of the Agricultural Development Cotmcil, the 
International Agricultural Development Service, and the Wmnrock Interna
tional LivestockResearch and Training Center. Headquartered in Morrilton, 
Arkansas, Winrock is now one of the largest sources ofagricultural technical 
assistance in the world. 

Ministry of Commerce and Industries). All institutes, whatever their history 
or ministry coiection, are accorded equal status by BARC. Thedisthiction 
between the older institutes and the "Jolnny-come-laielys," apparent 
enough to the outside observer, is not officially recognized. 

A substantial amount ofagricultural research is also conducted at univer
sities (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 research of all 
these institutiofms--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 BARC itself. "BARC scrutinizes and 
approves research proposals ofthe research institutions and provides funds 
to support projects. Project proposals are evaluated against established 
criteria, while on-going research is assessed ammually in terms of technical 
competence and agricultural relevance." 

As for evaluation: "IARC also organizes evaluations of research work 
done by the research institutions (supplementing evaluations done by those 
institutions themselves) and arranges periodic reviews of the overall re
search programs of the institutions. Approved projects and sub-projects are 
monitored from start to completion to assess achievements and constraints 
and to develop remedial action as needed." 

These are brave words. In practice BARC is oldy starting to get a 
handle on the research. In the beginning, BARC could not attract qualified 
staff, so could not really evaluate institute research proposals. With the 
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Looking for an expert in rangeland management? Perhaps an irrigation
specialist? Ne~d help in planning and managing an agricuJtmal program?
Chances are that someone among the 2,500 tec1mical professionals listed in
Wmrock Intemational's computer file can solve your problem. "We know
where the qualified people are, and WCCiUl deliver quickly," says Steve Breth,
a Wmrock staffer in the organization's Washington, D.C. office.

The Wmrock Intemational Institute for Agricultural Development was
created in 1984 from a merger ofthe Agricultural Development COlmcil, the
International Agticultural Development Semce, and the Winrock Interna
tional Livestock Research and Training Center. Headquartered in MOIl'ilton,
Arkansas, Wmrock is now one of th(' largest sources ofagricultural technical
assistance in tIle world.

Ministry ofCommerce and Industries). All institutes, whatever their history
or ministrycOlUIection, are accorded equal status by BARe. The distinction
between the older institutes and the jolulIly-come-latdys," apparent
enough to tJle oUl'iide observer, is not officially recognized.

A substantial amountofagricultural research is also conducted atmuver
sities (such as Bangladesh Agricultural University) and trairung centers
(such as the Bangladesh Academy ofRural Development). There are a few
otJler independent groups, such as the Bangladesh Institute of Develop
ment Studies.

One ofBARC's tJlree major functions is to coordinate the research ofall
these institutiolL'i--coordination to include both review and approval of
proposed projects and evaluation of on-going projects. The function of
prior review is described thi'i way by BARC itself: "BARC scrutiruzes and
approves research proposals ofthe research institutions and provides funds
to support projecl'i. Project proposals are evaluated against established
criteria, while on-goillg research is assessed arulUally ill terms of techrucal
competence and agricultural relevance...

As for evaluation: "BARC also organizes evaluations of research work
done by the researc h institutions (supplementingevaluatiollS done by those
institutions themselves) and arranges periodic reviews of the overall re
search program'i of the institutiollS. Approved projects and sub-projects are
morutored from start to completion to assess acluevemenls and constraints
and to develop remedial action as needed...

These are brave words. In practice BARC is only starting to get a
handle on the research. In the begiruung, BARCcould not altract qualified
st.'\ff, so could not really evaluate institute research proposals. With the
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The Meinber-Director 

Oni" Ali is one ofinine inenber-directors ofBARC, and forestry is his special 
a.rea. Although 1w has a grasp of the research needs of agriculture as a whole, 
he serves as al advocate for forestry interests, feeling that tile previous 
emphasis on crop research has tended to iieglect the potential that forestry 
has for the cotuntry. 

Ali believes that BARC sh ould not usurp the work ofthe individual institutes 
(includingforesty) bilt should review the reser-ch prognmisproposed bytlic 
institutes to see if they iet national nee(Is, help the inshitutesobtain fulling 
for their programs, ulid coordinate prograins to eliminate duplicatio, lIle 
also thinks BARC should be alert to identify any gaps that appear in the 
research programs proposed. 

Althouigh Ali iswilliiig to discuss the overall BAR(C progrun, he is at his most 
enthusiastic when he talks about forestry and the great things that call be 
achieved in this area. A (ledicate( environmentalist, lie stpports the applica
tion of appropriate teclnology in all agricultural areas. 

leadership of M. M. Rahman and tile A.l.D./Winrock assistance, tids 
situation has changed. 

The style ofcoordination 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 oflices. Predictably, given the independent 
spirit that usualy characterizes research scientists, the heavy-handed ap
proach was unsuccessful and counterproductive. Rahman has applied a 
lighter touch, asking questioums rather than issuing instructions, and coop
eration in the network has improved. 

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

Also if all the institutes, universities, centers, regional stations, substa
tions, crop stations, and farmingsystems sites are counted, the total number 
of places where research is occurring ruri into the hundreds. This is a lot 
of work to coordinate, and BARC should probably not be too troubled if it 
does not achieve perfection. After all, science is often ait 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 research activities. The basic research is augmented by 
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The Membr,.-Dim:lo,.

Omar Ali is onl' ofninl' member-dirl'ctors ofBARC. and foresuy is his special
area. Although hl' has a grasp of tht" rese,u-ch needs ofolKJ"iculture as a whole.
hl' sen'l's as ,UI advocate for forl'su")' intl'rests. fel'ling that the previous
emphasis on cmp reSl'arch has tended to neglect the potential that forestry
has for the counUy.

Ali believes that BARC should not usurp thl' workofthe individual institutes
(includiug foresuy) but should J'l'view thl' rl'sl'ou"dl prohTI",uns proposed by till'
insti tutes to sec ifthey meet na tional nt"l'ds.l.ll'lp the insti tUll's obtain funding
for thl'ir prog....uns. ,Uld coordinate programs to eliminatl' duplication. Ill'
also think.s BARC should he alert to identify any gaps that appear in tht'
research programs propoSl·d.

Although Ali iswill.ing to discuss the overall BARCprohTI"oun. he isat hislllost
entllllsiastic when hl' talk.s about fon'stly and the gn'at things that COUi be
achieved in tllis area. A dedicolted environmentalist. hl' supports the applica
tion of appropdate technology in all ag!icllitural,u-eas.

leadership of M. M. R.'lhman and lhe AI.D./Wimock assisl.ance, tJus
siluation has changed.

Theslyle ofcoordination has also changed. When ilwas trying lo eSlablish
il..'lClf, BARC acled much like a bureaucracy, issuing orders lo tJlC research
instilules as iftJleywerc branch oflices. Prcdiclably, givcn tJlC indcpendenl
spiril lhal usua.lly c1mraclerizes rcsearch scientisl..'i, lhe hcavy-handcd ap
proach was unsuccessful ami counlcrproductive. Rahman has applied a
Jjghler louch, a.'iking <)uestion.'i mtJlcr tJmn L'iSuing instructions, and coop
eration in tJlC nclwork h;L'i improvcd.

Still, complcle coordinatjon in tJle sense ofwcll-ordercd priorities and
no duplication of efforl will probably nol be achieved. The research insti
lutions cach have considemblc aulonomy of operation and differenl re
search mandales.

Also if all lhe instilules, universities, cenlcrs, regional sl.ations, suhst.a
tioIL'i, crop stations, and farmjng syslems siles are counlcd, tJle lOlalnumber
of places where research is occurring mns inlo lhe hundreds. This is a lol
ofwork lo coordinalc, and BARC should probably nol be lou t.roubled if it
does nol aclueve perfection. Mler all, science is onen an untidy business
even in the industrialized countries. Some redundancy of efforl willlik<"ly
always occur, and is not a "bad trung" if it resu.lts in earlicr or more qtuckly
validaled research results.

Each of the primary research institutions carries out a wide range of
applied and adaptive research activities. The basic research is augmented by
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Illl\'C Ilallgllt'I"I)' ufWinruck Illlt'l1Hltinnal. '111l' n;\lIgl:l(Ic.~h Agliculturnl ReM-arch
Cuuncil h:u;1 tcchuir.l1 ;l~~i~aI1Cc cuulroiCI wilh Wiurock. f\UuIt-1i h)' A.I,D,
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Tea l ime in Bangladesh 

Tea is treated as something of a lttxiry item in Bangladesh aid has not 
received much governlnent attention. Most of the tea is grown on 150 
privately-owled estates hi die northern part of Chittigong Division (Sylhet 
region) iear the rain forests. The yield is the lowest in the world. 

The Bangladesh Tea Research Istitute, established in 1957, isthe scientific 
arm of the Bangladesh leaBoard. l'he main research establishment is located 
at Srim-gal. The research program is planned and applied largely in 
accordance with the needs ofthe tea industry. A major activity of the institute 
is the advisory service provided to the tea estates, which includes short courses 
aswell as technical assistance visits. There is also a traditional program of ag
ronomic research and an experimental tea factory. 

Recendy, a collalxrative effort with U.K consultants has been made to 
improve the quality of teas to an acceptable internatioml level. l'fea-tasting 
sessio ns"are organized to highlight manuffacturing defectsad give guidance 
to planters. 

educational support in the form of workshops and seminars for scientific 
persomel, in-service training for supportingstaff, and field days and related 
efforts to communicate research recommendations to extension agents, 
farmers, and others who use the information. Many of these activities are 
multi-disciplinary and often inter-institutional in nature. 

BARI is the largest of the research agencies. The central station at 
Joydepur-350 acres with an underground irrigation system-opened in 
1979; about 250 scientists are at this site. In addition, four regional research 
stations-Ishurdi, Jamalpur, Jessore, and llathazari--employ about 60 
scientists in total. The stations v.u-y from 75 acres at Jessore to 200 acres at 
Ishurdi andJamalpur. Eighteen sub-stafions located throughout the count
try house some 25 researchers directly responsible to their local regional 
station. The BARI system also inclides the Bangladesh Agrictdtural hIsti
tute in Dhaka, which offers undergraduate and graduate instruction to 500 
students annually, and the College of Agricultural Sciences at Sala for 
graduate students. 

hi addition to being the largest, BARI is also the most diversitied of the 
research institutes. Since the basic food and commercial crops in Bangla
desh (rice, teajute, and sugarcane) already have institutes, BARI conducts 
research on all the rest. These crops include oilseeds (mustard and rape), 
pulses, wheat, tobacco, cotton, citns,maize, potatoes, vegetables, and other 
horticultural varieties. Multi-disciplinary studies have been organized for 
several crops, wheat, potatoes, citrus, and vegetables. 

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

74 • The Tl'stingFieuLs

Tea Time in BangllUieslt

Tea is treated as something of a luxury item in Bangladesh ;md has not
received mllch govenlluent attt·ntion. Most of the tea is grown on 150
privatelY-<>W1led estates in the nOl"them part of Chittigong Division (Sylhet
region) near the rain forests. 'llle yield is the lowest in the world.

llle Bangladesh Tea ReseaI"Ch [mtitute, established in IH57. isthescientilic
ann ofthe B.mgladesh Tea Board. 'Ille main research establisillueu t is located
at Srill1aIlgal. 'Illt' reSt'arch program is planned and applied largely in
aCCOrdaIICe with the needs ofthe tea industry. A major activity of the institute
is the advisory service provided to the tea estates, which includesshortcourses
as weU as technical assist'Ulce visits. 'Illere is also a traditional prograID of ag
ronomic research and all expetimental tea factory.

Recently, a collalxlf<ltive efJort with U.K. consullaIlts has been made to
improve the quality of teas to .m acceptable intelllationalleveI. "rea-tasting
ses.sions" are organized to highlight man ufacturing defectsaIldgive guidance
to planters.

cducational support in thc form of workshops and scminars for scientific
pcrsOlUlel, in~rvicctraining for supportingstaff, and field days and relatcd
cfforts to communicatc rcsearch rccommcndations to cxtcnsion agcnts,
farmcrs, and othcrs who use thc information. Many of thcse activitics arc
multi-disciplinary and oftcn intcr-institutional in naturc.

BARI is thc hu'gcst of thc rcsearch agcncics. Thc ccntral stillion at
Joydcpur-350 acrcs with an undcrhTJ'ound irrigation systcm--opcncd in
1979; about 250 scicntists arc at this sitc. In addition. four rcgional rcscarc h
stations--Ishurdi, Jamalpur, Jcssorc, and lIathazari--employ about 60
scicntists in total. Thc stations v.u-y from 75 acrcs at./cssorc to 200 acrcs at
Ishurdi andJamalpur. Eightccn sul>-fitations locatcd throughout thc coun
try housc somc 25 rcse;U'chcrs dircctly rcsponsiblc to tllcir local rcgional
station. Thc BARI systcm also includcs thc Bangladcsh Agricn.ltuml Insti
tute in Dhaka, which offcrs undcrgraduatc and gmduatc instruction to 500
studcnts allllual.ly, and tllC Collcgc of Agricultural Scicnccs at Salna for
graduatc studcnts.

In addition to being thc largcst. nARI is also thc most divcrsilicd of thc
research institutcs. Sincc tile basic food and commcrcial crops in Bangla
dcsh (ricc, tca,jutc, and sugarcanc) alrcady havc institutcs, BAR) conducts
rcsearch on all thc rcst Thcse crops iucludc oilsecds (mustard ami rape),
pulses, whcat, tobacco, collon, citrus, maizc, potatocs, vcgc~lblcs,andothcr
horticuJtural varictics. Multi,disciplinary stuciics havc becn organizcd for
sevcral crops, whcat, potatocs, citrus, and vcgctablcs.

Each BARI rcgional rcsearch station focuses on thc crops of its locality.
For instancc, rcsearchcrs at Hathazari (ncM Chittigong) work with spiccs,
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~sorce concen tA-. cs onl wlutmat, maize, and vegetables Inl addition, live special 
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BARIalso carries out research on'farmig practices Topics include and 
use, croppingsystems, fertilizer requirements, Aer-manaemen Se 

'ad pestconAuol, crop utilizaion;ifood technology, produ.-dn economics, 
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'rhe otlicr, reselArch inst-itutes will be described inl l.Ater chapters ill 
comiecton with particular crops or non-crop producIs. Although these , tutesare esscomprehensivemscope than BARJa numberof them also 

have regional staffs and local research sites.AHarqy an agricultu-a iemL
llOt being researchedat a laboratory somAeAwne llangladesn.'d 

More Ala ore a hw , lalbratory research is being stpple 

111lic(I evlloversha-dowed isome cases by an-farm research. A 
determined effort is being made to bringresearch closer to the farmer, not 
juist illeapplicatio'ino"resarch results but-at the testingstage aswell On
farm trias a have become the key rds inl 
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condimcn1.'i, sweel P0l..,tocs, pol.,tocs, vcgembles, oibccm, aud fnlit.s:~C$

sore concelllrntcs 011 Wllt'al, maize, and vegetables. In adwtion, five special
crnp statiollS=f"or tobacco. coUou,coconu t, mango, and citl1lS-h3VC lhree
to five rC5Carchen each.

BARI also carries Ollt research on farming practiccs. Topics include land
ILo;c, croppings~tcms,fertilizcr rcquiremeuts, \Wtcr mauagemcllt, disease
alld pcstCOlIt1'ol, crop 1Ililiz.,tiOII, food teciUlology, prochH: '011 economics,
farm managcment, and farm implcments and machinery.

The oOler research insLitutes wiU be described in later chaRters in
coullecLioll with garticular crops o~ 1101l-erop~producL'i.Allhough lhese
illllti tutell are 1cs.'4comprehefL'4ivc iJ Iscope than BARI,a numberofthem atso
have regional sl.'lff1l3nd local research sites. HareUyan agricultural item is
not being researched o:t a laboratory somewhcre tlllBanglaclesh.

More and more often. however, laboratory research is being supple
mented <lnd evell ovenhadowcd in some Cascll by on-farm research. A
determincd effort i" being made 10 bri.lg rcsearch closcr to the farmer, not
jlL"t ill the application orresearch rcsulL'4 but at tJlC lc.'4UngSl.'ge as weU. 0,1
farm !.rial" and farming 5)'3tem." research have become Ihe key worm in
agrictdtural r~arch ill Uangladcsh.
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Down on the Farm 

The test plots are a picture of neatness. Whether it is rice, or cotton, or 
vegetables, the rows run straight and 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. ('[he children gather to have their pictures taken.) 
Agricultural research (town oil tile farm is now a familiar phenomenon in 
Bangladesh, and the farmers themselves are heavily involved. 

"On-farm trials" refers to a general 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 ofrice may be tested side byside for yield. Or they may 
have to (1o with cropping patterns, such as interspersing rice crops with 
different winter crops, in which case tie term "cropping systems research" 
is often used. Or ai entire range of practices-from the work habits of 
women to tie use of draft animal---may be studied, in which case "farming 
systems research" seenis to be tie preferred term.The important point is 
that research is done under actual farm conditions. Since research results 
that do not prove out in farmers fields have little value, on-farm research 
helps determine whether new seeds and tecluiology are improvements over 
those already in use. To bridge tie gap between the laboratory and the real 
world, tile national research system in Bangladesh has nearly 2C cropping 
system sites operated by a number ofinstitutes. BARI'son-farm trial division 
cooperates with hundreds of farmers annually. 

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

On-farm research, as formulated in the manual, considers the farmer the 
primary client in agricultural research and central to orgalizing 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 iifluence farm
ers' actions. From this assessment, trained biologists and economists can 
pinpoint opportunities to increa,c the productivity of the resources at the 
farmers' disposal. The opportunities can then be screened for inclusion in 
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The test plots arc a picture of Iwatness. Whether it is rice, or cotton, or
vcgetablcs, thc rows fllll straightand the weeds have disappeared. Each plot
iscarefuUy labeled with a prominentsign (lL'iUally in English) that spellsout
what is bcing testcd nndcr what conditions. At the agricultural experiment
station, snc h ,jdiness might be expected; but many of these test plots are in
farmers' fields. Whcn visitors approach, the farmers gather arowld to
answer questions. (The children gather to have their pictures taken.)
Agricultural rcsearch down on the farm is now a familiar phenomenon in
Bangladcsh, and the farmcrs themselves arc heavily involved.

"On-farm trials" rcfers to a gcneral procedure in wluch researchers work
with local farmers to try Ollt new practices under actual farming conditions.
The practices may have to do with a single aspect of a single crop; for
example. two wrieties ofrice may be tcsted side byside for yidd. Or they may
have to do willi cropping patterns, snch as into::rspersing rice crops with
different wintcr crops, in which case the term "cropping systems research"
is often used. Or all entirc range of practices--from the work habits of
women to the use ofdraft animals--may be studied, in wluch case "farming
systems research" seems to he thc prcferred term.Thc important point is
that research is donc undcr aClual farm conditions. Since research results
tJmt do not provc oul in farm~rs fidel., have little valuc, on-farm research
hdpsdctcrmincwhclhcr /lew secel., and technology arc improvements over
tJlOse already in usc. To bridge the gap between the laboratoryand the real
world, the national research system in Bangladesh has nearly 2G cropping
syslem sitcs opcrated by a nnmber ofinstitutes. BARI 's on-farm trial division
cooperatcs wilh hundrcds of farmers allllually.

Bangladesh's frequcnt conl.'1ct with the intcrnational agricultural re
search community has bcen an imporl.'1nt factor in the spread ofon-farm
research. A manual puhli..,hed by tJle International Maize and Wheat
Improvemcnt Center in Mexico City (CIMMYf) to layout the plillosophy
on wluch on-farm research is based was issucd in part by thc BARC
contractor as guidance for Bangladesh's agricultural rcsearch network.

On-farm research, as formulated in the manual, considers the farmer the
primaryclicnt in agricultural research and central to organizingan effective
research program. 11lC OIl-farm effort takes place within the broader
context ofa tol.'l1 research program, including policy analysis.

A major component of on-farm research is the assessment of the natural
(physical and biological) and economic circumslances that influence farm
ers' actions. From tJlis asscssmcnt, trained biologists and economists can
pinpoint opporltllutics to inCfea.,e the productivity of tJle resources at the
farmers' elispos.'l1. 'llie opportuluties can then be screened for inclusion in
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Information summarized from on.(arm research in several regions can
help ill sctUllg broad priorities for experimelllsUluOII work. llcau provide
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Steps in On-FarmResearch 

1. Plan:Obtain knowledge and imderstanding offarmer circumstances and 
problems in order to plan experiments. 

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

3. 	Rerommend:Analyze experimental results in light offarmer circumstances 
in order to formulate recommendations to farmers. 

4. Assess:Determinethe experience thatfarmers have with the technologies. 

5. 	Promote:Demonstrate the inproved technologies to the farmers. 

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

a valuable base for assessing tie impact of alternative breeding decisions
for example, the relative emphasis that should be placed on early maturity 
versus disease resistance. Information from assessments offarmers' circum
stances and from on-farm 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, newcredit programs may increase 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 reject 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 does 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 con3istent with those 
circumstances. 

This is the philosophy that BARC and BARI, particularly, have begun to 
apply in the 1980s.At first, most ofthe work was in single crops and cropping 
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Steps in On-Farm Research

1. Plan:Obtain knowledge and \mderSlanding offanner cirrumslances and
problems in order to plan experiments.

2. Experiment: Conduct experiments in the fanners' fields to fonnulate
improved technologies under fanners' conditions.

3. &rommnul:Analyze experimental results in light offanner rncumSlances
in order to formulate recommendations to fanners.

4. AUeJs:Detenru.lle 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
pOl'ate into on-fann research.

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

The profit cnvironment in wlLich farmers make decisions changes over
time. Priccs 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 arc conservative or ignorant Rather, it is because they have
rationally weighed the likely changes in incomes and risks and decided
that, for them, the teclmology does not pay. In farming systems research the
researchers' task is to incorporate knowledge of farmers' circumstances
into the dcsign of tedmologies so that the designs are consistent with those
circumstances.

This is the philosophy that BARe and SARI, particularly, have be~m to
applyin the 1980s. At first, mostofthe workwas in single cropsandcropping
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MajorAgicuturalRefearch Institutions 

Bangladesh Academy of Rural Development 
Bangladesh Agricultural Research Council 
Bangladesh Agricultural Research Institute 
Bangladesh Agricultural University 
Bangladesh Institute of Nuclear Agriculture 
BangladeshJute Research Institute 
Bangladesh Rice Research Institute 
Bangladesh "ea Research Institute 
Bangladesh University of Engineering and Technology 
Chittigong University 
Dhaka University 
Fisheries Research Institute 
Forest Reseuch Institute 
Natio:,a. Livestock Research Institute 
Rajshahi baiversity 
Sugru'cane Research and Training Institute 

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

The FarmingSystems Approwch 

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 computers and telephones. There are visual aids, mostlycharts 
attached to the walls, containing numbers-of participants in 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 rice 
Reseach Institute (IRRI), and the Sugarcane Research and Training Jnsti
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Bangladesh Academy ofRural Development
Bangladesh Agricultural Research CoWlcil
Bangladesh Agricultural Research Institute
Bangladesh Agricultural University
Bangladesh Institute of Nuclear Agriculture
BangladeshJute Research Institute
Bangladesh Rice Research Institute
Bangladesh Tea Research Institute
nangladesh University of Engineering and Technology
Chittigong University
Dhaka University
Fisheries Research Institute
Forest Rese;u'ch Institute
Natio~'a. Livestock Research Institute
Rajshahj Ij'uivcrsity
Suvucalle Research and Training Institute

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

The Fanning Systems Approac:h

A farming system r~search site in Bangladesh is hard to identify from the
road. It has no walls, no guesthouses, often no sigllS-fiimply a mosaic of
farm plOlS 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, mostlycharts
attached to the waDs, containingnumber~fpartidpantsin the program,
crop yields, rainfall, etc.-as if it were a laboratory. Indeed, the fields have
become a kind of laboratory.

Research was frrst taken to the farmers' fields in Bangladesh when BARI
initiated its fertilizer trial programs in the I960s. 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 ~jce
Reseach Institute (IRRI) , and the Sugarcane Research and Training 1.nsti-
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An InternationalTeam 

To keep tabs on farming systems research sites and other aspects of the 
research program, Winrock keeps a team of people in the field, as well as in 
Dhaka. Attached to BARI regional research stations, these "associate produc
tion agronomists" live and work in their various areas of responsibility. 
Wimrock provideshousing and transportation, renovating, modernizing, and 
repairing when necessary. 

The Winrock field team reflects the international nature oftechnical assis
tance in Bangladesh. Dr. R. N. Mallickin Ishurdi isNepalese (and hisbookon 
rice is believed to be the first book in English published in Nepal); Dr. 
Nadarajah Wignarajah injamalpur hails from Sri Lanka; Leopoldo M. (Paul) 
Vifllegas injessore is from the Philippines by way of California. 

tute began similar work in the same year. Other institutes, as well as 
Bangladesh Agricultural University, soon followed suit. These efforts were 
brought together in 1980 in the National Cropping Systems Research 

Programme organized and coordinated by BAR. In late 1986 there were 
10 farming system research sites, three supported financially byA.D. 

hFitially these programs tested cropping patterns and component tech
nology and their respective economic profitabilities. Less attention was 
given to critical analysis ofwhy and under what circumstances farmers adopt 
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 issues are now being 
addressed, and tie groundwork has been laid for a strong farming system 
program. BARI took die lead by establishing an on-farm research division 
with a mlti-location network of farming system research test sites. These 
sites have been liniked with experiment stations atcentral, regional, and sub
regional levels. 

To strengthen the system, the research plaming 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 Ishuirdi, 

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 die fields, giving the farmers of Kalikapur intensive, 
hands-on instruction in new farming methods. Kalikapur was selected as a 
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To ke('p tabs on falming systems r('search sites and other aspects of the
reseal"ch program, WUlrock keeps a tealll of people in the field, as well as in
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tion agronomist.." live and work in tJleir various areas of r('sponsibility.
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lbe WUlrock field team reflects We international nature oftechnical assis
tance in Ballgladesh. Dr. R. N. Mallick in Ishurm isNepalese (and his book on
rice is believ('d to be We first book in English published in Nepal)j Dr.
Nadarajah Wignarajah inJamalplU" hails from Sri Lankaj Leopoldo M. (Paul)
Villegas in Jes...ore is from We l'hilippines by way of Califomia.

tutc began similar work in the samc year. Othcr institutcs. as wcU as
Bangladesh Agricultural University. soon followed suit. Thcse cfforts were
brought together in 1980 in the National Cropping Systems Research
Programme organizcd and coordinatcd by BARC. Inlatc 1986 there were
10 farming system research sites, thrcc supportcd financiaIly by ALD.

Initially tJlese programs tcsted cropping pattcrns and componcnt tech
nology and their rcspective economic profitabilities. Less attention was
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activities, both on and off the farm, to maximize their incomes; and how
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regional levels.
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is an examplc of farming lo-ystcm rcsearch in action. Dr. R. N. Mallick and
M. F. Islam lead an interdisciplinary team ofscientists that shuttles between
the laboratories and the fields, giving the farmcrs of Kalikapur intensive,
hands-on instruction in new farming mcthods. Kalikapur was selected as a
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Staffingforfi¢SR&D 

Farming systems research and development (sometimes abbreviated to 
FSR&D) emphasizes working with farmers in the field. Since this emphasis is 
relatively new in agricultural research, the existing staff at research stations 
and atregional and national headquarters normally requires some reorienta
tion. 

This reorientation includes research methodology 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 are on thefield staffs, though anumber ofthe 
cooperating famners are women.) 

However, FSR&D builds on the existing base rather than replacing the 
existing research an d extension staff. Experienced researchers and extension 
specialists emain in their present organizations, and much of the field staff 
consists of young professionals trained specifically for FSR&P programs. 

The farming methods in 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 offstarvation, using livestock whenever 
they could to help with the work. The cropping system component of the 
farming research project came to Kalikapur in 1981. 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 techical breakthroughs. For example, pro
duction of mustard, an important oilseed crop in Bangladesh, has increased 
with the introduction of better strains and improved inputs. The average 
yield is 627 kilograms per ha. When a modern variety (SS 75) wasintroduced 
at the farming system site, the average yield doubled. Some 60 percent of the 
local farmers now use SS 75, either 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 10-1 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 
produced yields double that of traditional varieties. Sundlowers, grown as an 
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 all excellent stand, even without the useoffertilizer. 
The controlled-condition results are now being field-tested at Kalikapur. 

Vegetable gardening is generating a greater response than field crop 
research among small, inedium-6ized, and large farmers. This is good tews 
to nutritionists, because research results indicate that the vitamil A and 
vitamin C requiremeiLts 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 problen of damage by domestic birds and cattle, 
legumninous trees (Leucaena leucocephala)were planted around the home 
gardenis. In addition to serving asa fenuce, they also provide natural fertilizer, 
green fodder, and fuelwood. 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 research site has turned to 
aniimals. Small farmers in Kalikapur tend to have poultry and goats while 
large farmers have buffalocs. Ninety percent of the large farmers-but only 
40 percent of tiesmall farmers-have bullocks. Cattle serve a dual purpose, 
as draft animals and as a source of dung. Despite the pleas of researchers, 
dung tends to be used more for fuel tan for fertilizer. There is little 
veterinary care and an acute shortage of rice straw for fodder fromJune to 
August. As a result, the draft animals tend to be in poor health, land 
preparation times are longer, and yie!d. are poorer. 

A detailed look at the work of the farming system research sites (those 
nearJamalpur andJessore tell much the same story as Kalikapur) reveals 
that too much emphasis is still put onl crops, not enough onl farming prac
tices. The close linkage prescribed between the laboratory and the field is 
not always apparen t, and many researchers pursue their own interests with
out reference to the farming system approach. Most notably, it is difficult to 
trace the impact of farming system research on government policy. BARC 
(especially Rahlman, who headed the program wheni lie was at BARI) is 
entlit-siastic about the methodology, but the ministries seen less per
suaded. 

Still, a good start has been made ininistitutionalizingsciencc amid techuol
ogy in the research network, and the situation is far better than it was in 
197 6--or even 1981. BARC is now providing leadership, tie research insti
tutes are staffed and organfized better, research results are being tested on 
the farm, and a comprehensive methodology for applying research to actual 
farm problems is in place--everywhere in principle and some places in 
practice. What is needed to complete the picture is an educational system 
to increase the supply of research and an extension service to satisfy the 
demand for it. 
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Deliveringthe Message 

Dr. E. Boyd We tnergren and his colleagues looked 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 ofcxtelsion 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 
system at a seminar in December 1983, and identified 12 "major comstraints" 
to the communication of agricultural research. 

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

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 arv held regularly 
b, the BARI regional stations. Nonetheless, there is the definite feeling what 
while research-extension relations are cordial, they are by no means close. 
The link between research and extension is weak, and contacts between 
personnel from the two branches are infrequent and informal. 

About half of the extemsion persomtuel 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 extension system are the uLion agricultural assistants and village 
extension agents who report to agricultural officers at the thana(roughly, 
county) level. 

Persoumnel up to the thanalevel have tisually been formally trained at one 
of the 13 Agricultural Extension 'rainting hIstitutes (AETIs) operated by 
the DAE. Although there is variation, the facilities available fPr training at 
the institutes are usually inadequate. Above the thanalevel, the focus is less 
on work with farmers than on program coordination, and most of the 
higher-level positioms are filled by persons with university degrees. 

A farmer in Bangladesh cultivates many field crops, maintains cows amd 
other domestic animals, may have a pond for fish, and probablygrows plants 
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Going Upfrom a Godown 

The hitegrated 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 Acad,,my for Rural Development, which 
began with a successful cooperative-butilding program at Comilla and now has 
acenter at llogra aswell. A former director of the Bogra center, M. Nurul Haq, 
recalls the early days of the center: 

"Years have gone since a new responsibility came by. I still remember the day 
[in 1975] when an old Datsim brought us to Bogra. Miss Kristien Westergard 
was with me.Since then she got her Ph.D. and became an authority on 
development dynamism; I got stuck stnuggling for sivival at the new nral 
development academy....On the following day, I went to the "office" and 
found half the veranda ofthe Bogra palace being used asa godown for storing 
cement....No classroom, no hostel, no cafeteria, and no arangement 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 yotmg 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. Yet in late 1983, Mahboob found "lack ofsupport by subject matter 
specialists" to be one of the barriers to effective extension work. 

Forces external to the extension system have also served as constraints on, 
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, is usually 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 personiel and growers. 
Both BARI and BRRI work very hard to involve DAE in their planning to 
expose extension people to their research. In the long run, the farming 
systems research approach will also tend to unite research and extension. 
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dose working relationship with both extension persOlUlei and growers.
Hoth BARI and BRRI work very hard to involve DAE in their planning to
expose extelL';ion people to their research. In the long nUl, the farming
system'! resc'lrch approach will also tend to mute research and extension.
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CERDI andFriends 

The Central Extension Resources Development Institute, headquartered at 
Joydepur, was created in 1978 with Japanese assistance. It was intended to 
provide aliaison between research and other governmen t-supportcd agricul
tural information institutions. CERDI staff provide technical training for field 
personnel, prepare teaching materials for research institutes, and serve as a 
teacher training center for other agricultural training agencies. 

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

Over half the thanasin Bangladesh have Training Development Centers to 
train selected area farmers.This includes cooperative leaders, ptunp opera
tors, aid tubewell attendants. 

The EducationalEmbryo 

The educational system of a country is the embryo of agricultural research. 
It must provide a steady stream 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; expatriatescan help in a transitional 
phase, but they are not the answer in the long ruin. 

As important as the numbers are the attitudes that come from the educa
tional system. Science-based agricultural research must be objective, tech
nology must be applied in an unbiased manner, and results must bejudged 
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 raj and a strong base of physical facilities and faculty 
members. Unquestionably, donor assistance has been important in creat
ing this base; many of its university-level 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. 

That said, there is still sufficient cause for concern. Agricultural research 
and extension require people with higher secondarycertificates and univer
sity degrees, and the primary and secondary schools must supply tie 
candidates. Will the Bangladesh educational system be able to do this well 
enough in tie near fiture? 
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School Days 

'lie stucture of education in Bangladesh is somewhat similar to that found 
in die United States: three levels of education-primary, secondary, and 
higher. Religious schools, die Madraha,also provide secidar education at all 
levels. Primary schools Idmost colleges are public, state-financed institu
tions, while most of the regular secondamy schools and Lite religious schools 
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. 'Tliose passing the ten grades and also a written 
examination are awarded a second~lary school certificate. Students may also 
pursue a two-year "higher secon'dary" program, after which they are again 
examined in order to receive a higher secondary certificate. With this 
certificate, they can plusue higher education. 

Onie-third of tie children old enougli to attend primary school do not 
enroll at all. Of those who complete primary school, half drop out between 
grades five and 10. Three-fburths of die students will not complete grade 10 
and x examined for the seconday school certificate. One-tenth of those 
who finish grade 10 will not make it through grade 12 with a shot at the 
higher sccondaty certificate necessmy for college admission. 'rhis dropout 
rate cannot be explaitied awayasa bad situation that will inevitablyimprove; 
tie ligures were actually better 10 years ago. 
The reasoms for the poor showing are all too familiar: teachers (few of 

whon are wonien) re poorly paid and ill-trained; facilities are run-down; 
supplies amid textbooks are lacking. Government spending has not re
lected a high priority for education, which helps explain why others give it 

low priority. 
One could say education is simply too cosdy for the poor people in 

Bangladesh who make up most of the population. Not only are there out
of-pocket costs--books, clothing, etc.-hut also opportunity costs. 'rime 
spent in school is apt to be income forgone, especially in ntral areas where 
children perform many chores. Since tie system does not reward educa
tional attainment, many families are not willing to pay the price. 

University enrollment has increased slightly, with about 40,000 students 
enrolled in tie four nmajor liberal arts universities (Dhaka, Chittigong, 
Rajshahi, jahangirinagar), te engineering university, and Bangladesh 
Agricultural University; BAU gets about 10 percent of the total. 

The agricultural umiversitywas established at Mymensingh within sight of 
tie Brahnaputra River in 1961 to be thecenter for agricltural science and 
tecluiology. A.I.). and the World Bank provided the funds for practically 
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The Graduate 

M. -labibur Rahmuan is fromijamapur, the product of a middle-class faunily. 
Like many Bangladeshis, he fled to India to escape the slaughter of the War 
of Liberation but returned to help build an independent nation. Having 
stuldied 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 has no quar
rels with the program at BAIJ. fie found the instruction very practical and 
disagrees with charges that the curriculnu is inflexible. Most students are 
absorbed in their studies and there is little time for student life. Ilabib feels 
that the umiversity prepared him well for professional life. Now a family man 
himself, he has no Ph.D. aspirations. 

Unlike most graduates, he went from the umiversity into the private sector, 
working for a tobacco company. For the last year he has worked.for A.I.D. 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 connlection). 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 its role. Wenergren 
describes the curriculum as "theoretical and inflexible," tie library hold
ings as "limited," and the research and extension efforts of the faculty as "not 
a quality learning experience." BAU, iesays, has "drifted into semi
isolation" and has little influence on tihe agricultural sector. 

Members of the current faculty as well as some 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 near Mymensingh seems to provide ample opportunity for this. 
The faculty members involved in the program are knowledgeable and 
enthusiastic. 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.I.D. About one-third of the BAU faculty members themselves have 
doctorates, and these were awarded outside the country. 
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90 0 The TestingFiddL 

The vast network for agricultural research in Bangladesh is low led by 
persons trainedabroad and is assisted by expatriates. If thc network is to be 
supplied from within, BAU will have to provide more and better training to 
more people. To do this, the university needs a much larger pool of 
secondary students front which to draw. The secondary schools, in turn,
need to see greater numbers coming out of primary school, and so on. It all 
starts with basic education, and until Bangladesh can improve its perform
ance in this regard, agricultural research is likely to suffer. 

For ulow, the research network is doing well. '[he scientists designing the 
projects in the offices, bending over the microscopes in the labs, and 
wielding the notebooks in the lields are capable and committed. But 
international donoragencies are footing a large portion of the bill. Ifdonor 
agencies lessen their training efforts, it is not clear that die Bangladesh 
educational embryo codd grow to fill the gap. 
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Improving Agricultural Production
 
in Other Crops
 

Raising Cane 

Farmers in Bangladesh, it is reported, like gurfor 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 
beginming 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 interested in having it turned into sugar than gur.Even home gur
making is restricted by law and has sometimes been bared outright. 

likewise, the people who do research on sugarcane are not encouraged 
to find ways to improve the making ofgut, though some of them would like 
to. The conflict between food crop and cash crop has been 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 (after rice) agro-industry. Still, 
foreign exchange must be spent to export sugar. Although this is as much 
a matter ofprice policy as research, increased productivitywould help small 
farmers improve their financial returns. 

Increasing yield is about the only answer, from a production standpoint, 
since there are no plans to devote more acreage to cltivating cane. Finding 
ways to raise 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 pronotnced after the institute was relocated in the industries 
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Making ofan Institute 

Tie present Sugarcane Research and Training Institute (SR11) actually
tracesits lineage back to 1913, when a Sugarcane Seedling Testing Station was 
located at Dhaka; it was financed by the Imperial Cotuncil ofAgrictilture. The 
station operated until 1947. 

After a brief 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 
Council in 1960, then handed to the agricultture ministryin 1965. All activities 
came to a halt during the War of Liberation. 

The present overseer, the Bangladesh Sugar and Food Industries Corpora-
Lion, Ministry of Inhdustries and Commerce, took over the station in 1973, but 
its name and assets went through several incarnations before achieving t.he 
present status as SRTI in 1980. 

minfistry in the early 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 varieties and a clean 
seed program, experimenting 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 af the institutes, SRTI does a lot of its own extension work. 

Small farmers produce nearly half the sugarcane grown in Bangladesh, 
the typical grower raising the crop on a one-acre plot. Cane yields are low,
and so is sugar quality. The average yield is about 15 tons per acre with a 
sugar recovery rate of 10-15 percent-about I ton ofsugar a year. Since the 
growing season is long-I 2-15 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 varieties are an important research objective, and some 
higher-yield strains have been developed. Isd-16 is an especially promising 
variety 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 
variety produces the most recoverable sugar per acre of any type grown in 
the country. 

Sugar recovery rates are influenced by poor varieties, insects, and plant
diseases, but the largest loss is post-harvest. The time lagbetween 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. 
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QIlC gnrxl pracuce is planuul;" c.Ule with alllall rice 50 lhat L11e COllie is
b'Tnwillg hefore the rice is harl'estcd, Annther is to plant sllgarcane, thcli
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The Aussies Lend a Hand 

The sugarcane expertise of Australia was brought to Bangladesh through the 
Bangladesh-Australia Sugar Industry Project, 1978-83. 

The Australiaj sprovided funding for construction ofseveral greenhouses, 
a heated germination chamber, and seedling raising platforms. They also 
purchased laboratory equipment, furnishings, books and journals, farm im
plementsand machiney, and a small workshop for repairs and maintenance. 

A training building was also builtatSRl, and some SRTI scientists received 
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, cash-crop and food-crop 
needs clash. 

There have been no diamatic research breakthroughs in sugarcane as 
there have been in wheat. The principal results SRTI can point to are 
percentage increases in yields due to improved farming practices; no 
"miracle augarcanes" have been unearthed. 

More progress has been made in another crop that ranks along withjute 
and sugarcane as a cash commodity. Tlifs is tobacco. The Tobacco Research 
Station, under the Bangladesh Tobacco Development Board, hascollected 
and studied a large amount of germplasm at different stages. 

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

Everybody GrowsJute 

A mail order company in the U nited Statesoffers a man'ssportsjacket made 
out of pure jute. Billed as a summerjacket, 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. Observers admitted that thejacket 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 is the 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 okjute manufac
ture, millions offarmers rely 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'sjute supply, and 
several of these countries have upped their production. For example, 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 
effort to achieve self-sufficiency in the industry. More and more acres ofjute 
have been planted. 

Second, the demand forjute has declined. Synthetic materials have been 
rapidly replacingjute 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. Thejute 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 itselfjute has had to compete more with rice 
and other food crops for the available acreage. Everybody may have grown 
a littlejute at one time, but that is not true now with low prices and higher 
priorities for scarce acreage. 

These difliculties indicate that there never has been a better time for 
breakthroughs in jute research. Some critics sayjute research has suffered 
from a lack of international stimulation. The kind of interaction with 
foi,:gn research characteristic of rice and wheat has not occurred in the 
case ofjute. The CGIAR centers are concerned with food; little attention is 
given to fiber. 

BJRI researchers 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 ofjute research. It reads, in part-

Bangladesh Jute Research Institute came into existence as a full-fledged, 
autonomous organization through promulgation of an act in 1974, although 
agricultural research onjute [was] started much earlier by the Fibre Division 
of the Directorate ofAgriculture. Research onjute was strengthened through 
the establishment of Ithe] Jute Research Institute in 1951 under the auspices 
of the Pakistan CentralJute Committee, and the research organization was to 
be administered by the Central Ministry ofAgriculture from Islamabad. 
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UtlizingJute 

Consumption ofjute inBangladesh is smaller in relatioit to the size of the 
industry than in other nnjorjte-producing countries Domesic use accounts 
for only 10 percent ofnmill output, with sacking being the principal manufac

ntred product delivered for internal consumption. 
Competition from synthetic products has had only a limited effect on jute 

consumption. Locally produced polyethylene film and bags are used primar
ily for packaging pharmaceuticals, foods, and other industrial productswhere 
jute is not normally used."linusa decline in the use ofjute sacks for packaging 
foodgrains and olher agricultual produce means a decline in agricultural 
production, riot an increase in the use of synthetic fibers. 

'lejute manufacturing industry in Bangladeshwill continue to depend 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 thejute 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 onJute; (2) Technologi
cal Research on Jute; (3) Marketing and Economic Research on Jute. The 

agricultiutal research on jute was started in 1951 [and) technological research 
onjute in 1963, while the marketing and economic research onjute is yet to 
be started. 

TheJute Research Institute is unique in its kind in the sense that research 
onjute is not carried out in many places in the world like rice, wheat, potatoes, 

maize, etc. Research on jute is carried out only in Bangladesh and India, and 
therefore our knowledge of the subject is very much limited. hi [the] case of 
other crops...we can share and get benefit of the research knowledge being 
carried out elsewhere. IBut] in the case ofjute, there isno such scope, and the 
Jute Research Institute is required to carry out the basic research forwhich the 
specialized, trained manpower and additional physical facilitiesare required. 
In...agricultural research, particularly to evolve a new variety, the breeder's 

main tools are the genetic materials or germ-plasm with wide variability. 

I the] case ofjute, there is no possibility of having improved germ-plasm from 
other cotmtries or other international research institutes as [is] done in [ the] 
case of rice, wheat, potatoes, maize, etc. The BJRI has to create variability in 
germ-plasmn, [a task] for which it needs more scientists having (al sound 
background in breeding. 

i 
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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 
varieties have been developed, some agronomic practices have been recom
mended, some contros 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 ietting (soaking of bark in water). For 
example, a ri bboi -rettitig technique was developed bywhich the green bark 
of the plants is removed in the form ofribbons prior to retting. Better quality 
fiber is obtained rettjig 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 onjute research, the hardworkingscien tists at the 
Sher-e-bangla Nagar complex in Dhaka are not lacking 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 macro-forces that 
researchers are powerless to control. Marketing must improve or the 
research will be meaningless. Perhaps the answer liesin the local manufac
ture ofjute clothing for U.S. export. A market that is rediscovericg natural 
fibers, such ascotton, silk, and linen,mayalso adoptjute clothingas the new 
"in" fabric. 
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Jute Sticks Stocks Rise 
Although more than 30 species ofjute are known, only two-whitejute andtossajute-.are widely grown. Thejute plant contains a bast fiber that is sepa
rated from the stein and bark after retting (soaking) in water. The quality ofjute fiber is strongly influenced by the availability and quality of retting water
used to prepare the plant for separation of the fiber from the stem mid bark.

Jute sticks (t hewood stem fromn which the fiber is separated) are about twice 
the weight of the fiber. llistorically, jute sticks have been used for suchhousehold pi-posesas firewood, dmg sticks, fencing, and roofing. Although
important to the household, the stickswere of substantially lower commercial 
value than the fiber. 

More recently, jute sticks have been a source of wood fiber for making
paper. This use, combined with the increasing scarcity of firewood in many
producing areas, has raised thevalue ofsticks relative to the value ofthe fiber. 

Farming the Forest 

Bamboo is a ubiquitous construction material in Bangladesh. The ladder
that leans against a building in Dhaka will be bamboo; the scaffolding at a
construction site will be bamboo; fish nets are hung on bamboo poles. A
tough, durable material that grows locally, bamboo is all important element 
ill tie economy. 

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 regeneration of bamboo has, therefore, been given
a high priority. The search is on for high-yielding varieties and effective
propagation methods, such as branch cutting, culm cutting, air layering,
and ground layering. 

Given the density of population, there is tremendous pressure io use
forest land for agricultural and other purposes, though forest resources are
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
1I1 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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Fuelfrom Weeds 

InI most places, thewater hyacinth, a plant of the lily familywith narrowgreen 
leaves and fragrant flowers, is reguded as a noxious weed. Resistant to 
herbicides and even automobile exhaust fuimes, it clogs rivers, lakes, canads, 
ard ditches. Millions of dollars 'irespent in efforts to control it. 

So it is--almost--in Bangladeshi. Ihe water hyacinth thrives in tile flood
prone country, even in the city ofDhaka. Butcontrol is notan insiimollultable 
problem. In Imost areas, hyacinths are actually a rrsourcerused to meet avariety 
of needs of poor families. 'Theyare used as low-grade cattle feod when fodder 
is short and are pressed into service as a mutilch/fertilizer. When dlry, they are 
used as an inefficient cooking fuel, tire. io four baskets of (Lied hyacinths 
being required for one day's tookalig.Fuelwood is in short supply. 

Until recently, relatively little concern was shown for forest resources. 
lhe shil'tingcultivation of the tribal population in the Chittigong I tillTracts 

has rapidly depleted the tree cover, caLsing deterioration of soil fertility, 
accelerated soil erosion, and heavy siltation of Yaptai Lake. Tidal forests, 
which oler an iniportant barrier against cyclones, have not been well 
managed or harvested. In,village groves, the rate of removal is higher diait 
the growth, so te resources will soon be depleted. 

The projected demand for tumber and fuelwood, at the current level of 
conisumption, greatlyexceeds tie available supply. The demand is notlikely 
to decrease. Most of the people do not have money to buy fiel and nmust 
continue to gather wood on the inillions of rural homesteads. To close the 
gap Ixwtween supply and demand, te productivity of the existing forests 
must be iiproved and ways must bo found to meet rural energy needs in 
other ways, including through multi-purpose tree species that can be 
integrated into fairming systems. 

This message has now had an impact at the highest policy levels. Affores
tation, refbrestation, and social forestry programs are being pursued to 
increasc 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 chllenges is how to manage forest 
resources, anotlicr is to utilize multipurpose tree species in farmingsystems 
so as to meet fielwood and other zieeds. 
The center ofrescarch activityis the Forest Research Institute (FRI) in the 

agricultural ministry, responsible both for forest management and forest 
prodticts research. The institute is headquartered at Chittigong, and addi
tionad experiment stitions are in the forested areas of the country. These 
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accelerated soil erosion. allCl heavy siltation of K...pt.ai Lake. Tidal foresle;.
which ollcr an import.ant. barrier ag.linst. cyclones. have not. been well
managcd or harvcsted. In village grovcs, t.he rate of removal is highcr tllan
tlle growtll. so tlle reSO\lfCCS will soon be deplet.ecl.

The pn~cctcddcmand for timbe:r and fuelwood. at. tlle cUlTent.level of
consumption, great.lyexceeds t.he availablesllpply. The demand isnot.likcly
to necreasc. Most. of t.hc people no not h.\Vc money to buy hle1 ann must.
con'inue to g;'t.her wood on the millions of mral homesteans. To close t.he
g;lp Ix:twcen supply and demand. tlle pronuctivit.y of t.he existing forests
must. he improved and ways must b~ found t.o meet. rural energy neede; in
otller ways, including tllrough mUlti-purpose tree species tlla! can be
integrated into f:uming syst.ems.

This message has now had all impact. at. t.he highest policy levels. Affores
tation. rcf(>rest.atilln, and social forestry programs arc being pursuen t.o
increase sL..te allCl homestean forest. pronuction. Agroforestry has become
a priorit.y wit.h t.he government, tlle international nOllors, alln t.he agricul
t.ural resc;uch communit.y. Qlle of t.he challenges is how to moUlage forest.
resources, anotl ler is t.o utilize multipurpose tree species in farmillg syst.ems
so as t.o mcet. fuclwood ann ot.her neeele;,

The cellterofrcsearch activity is t.he Forest. Research Instit.ut.e (FRI) intlle
agricultural minislJ" respollsible hotll for forest. management. ann forest.
prOclUcl'i research. The instit.ut.e is headquart.ered at. Chittigong, and addi
tional experiment. sL..tions arc in t.he forest.ed areas of the country...llese
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propagation has been achieved only in teak, gamar, mahogany, garlaul, 

dhakijam, silkori, kadam, semud, and telsur.Tilie teclIiqties are being used 

to develop clotiad seed orchards. More than 1,700 trees of 25 important 

forest species have been selected for scion grafiing in order to raise cloal 

seed orchards. About 600 acres of orchards of leak, gainar, garjan, 
dhakijam, and simi have lx'eti established since 1978. International trial 

plots for cak and ga nar have been set tip at two fielh stations, and teak and 

gamar gene banks have also been established. 

Trees are stisceptible to pest attack from the seedling stage to maturity, 
So major pests of importalit tree species have been identiliedand listed. To 

lay the groundwork for combatting these pests, a national reference collec
tion of more thatn 6,00) forest insects has Ib-en built lip from the dillereit 

forest areas of Bangladesh, and about '3()0 species have already x.ea 
identified. The pathological herlbarium houses aboit 1,800 specimens of 

wood-destroying fhingi, of which 60 species have been identified. A model 
control measure has been suggested for ilvbaeapuerea,aseriotisdelbliating 

teak pest. 
In order to assess the comparative profitability of different species onI 

different sites, cost-benefit analyses of forest plantations are essential. An 

experiment conducted on teak helps to explain forestry's contribltion and 
economic efficiency in relation to agriculture and industry. It ;dso notes 

management problems and suggests ideas for maxumizing sustained uiet 

returns from a given area of plantation. 

Forest products research determines the technological properties of 

different woods, devlops new products and processes, ai(d in Is opti mum 

economic uses for forest products. Properly dried or seasoned wood makes 
a Ixtter prodtict, and treating with preservatives triples rie life of wood, 

bamblo, or gras.s. 
In tis colniectioni, kiln-drying schedules of 30 species and air-seasoning 

schedules of 20 species in plank and sleeper forms have been developed. 

Treating schediules for a number of timbers and bambxos have been 
prepared, and die Bangladesh ltailway is usinglocAlyseasolied and treated 

species. Also, stlidies are being conducted on treating freshly felled trees by 

die sap-displacement metliodi. The process, being simple and inexpensive, 

can be carried out in rural areas and should have a considerable impact on 
the use of posts and poles in villages. 

A.I.D. has recently joined die agroforestry push in a big way by finding 
(more than $12 million proposed) the I omestead Ag-roforestry Research 

and Extension Project. The government of Bangladesh is to provide several 
millions in matching resources. 

If carried out is plaiiied, die A.I.D. project should have a major impact 

on agroforestry activities across the board. The fiid- would be used for a 
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propagation has becn achieved only in teak, gamar, mahogany, gar:jan,
dhakijam, silkori,Iu\(lam, s<:muJ, and telsur. ·.I11e techni<l'les arc being lIscd
to develop clonal seed orchards. More t.hall 1,700 trees of 2!l imporhllll
forest species have been sdectecl for scion grafting in order to raise c10naJ
seed orchaHlo;. About (i00 acres of orchm"ds of leak, gamar, ga~jan,

dhakijam, and simul have been establish<:d since 197R International trial
1'101.'> for leak awl gamar have been scI up at two fidd stations, and teak and
gamar gelle banks have also bcen cstablished.

Trees arc susceptible to pesl all.ack from the se<:dling sl~lge to maturity,
so m;~jor pesls of illlpor~1II1 tree species have been idelltified alld listed. To
lay the grOlllldwork for comhaUjng these pest,>, a natiollal reference collec
lion of more than (1,000 fOlcst insect'> has Ix:en buill up fi'om IJle different
liJrest areas of Uangladesh, and abollt ~-\OO species have already Ix:en
identified. The pathological hcrbarium houses about I,ROO specimens of
wood-destroying !illlgi, of which 60 species havc hecn identifi<:d. A model
co nlrolmeasure I...s been suggesled for Ilybuull pllerea, a scrious defol ia ti lIg
teak pesL

In order to as,,>es,,> the comparative profi~lbilityof dillerent species on
different sites, cost-benefit analyses of forest pJ;III~ltionsarc essential. An
experiment conducted on teak helps to explain forestry's conu'ihution and
economic efliciency in rdation to ;.gricultllre and industry. It aJso notes
management prohlems and suggesls ideas for maximizing sustained net
relunls from a given area of plan~llion.

Forest producls research determines the technological properties of
differellt woods, devdops new producl.'i aJld processes, awl Iill<i'l op,jllmm
economic uses lilr li)H:st prollucL,>. Properly dried or seasoned wood makes
a IX:ller product, and trealing with preservatives triples the life of wood,
bamboo, or gl·as,'i.

In IJlis cOlllleclion, kiln-<Irying schedules of30 species alld air-seasoning
schedules of 20 species in plank and sleeper limns have been developed.
Trealing schedules Ii)r a number of timbers and bamlx)os have been
prepar'ed, amI the Bangladesh 1~lilwayis using 10ca.1Iyse;L<;<Hled and u'eated
species. Also, studies arc being cOlI(lucl.ed onu'cating freshly lelled u'ees by
the sap-displacement method. The process, being simple and inexpensive,
can be carried out in rural areas ami should have a cOIL'iiderable impact on
the lise of pOSls and poles in villages.

A.I.D. has recenuyjoined Ule agToforestry push in a big way by li.lllding
(more than $12 million proposed) the Homestead Agroli)n:stry Research
and Extension Project. The govenlffientofBanglmlesh is to provide severaJ
millions in matching resources.

If carried out ;L'i planLed, Ule A.I.D. project should have a major impact
on agroforestry activities aeros,,, Ule ooard. The fundo; "-'Oltld be mied for a
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variety of discrteist ibui nadreachuoss s cffically:, 
an ag-roforestr-y research-cellaf stationaFRto-carr-y outlabor1ator-yanld field G16 

resarc oesCad aIgrofores team (HATs) to designiand carr u 
ho6iiestea & tria l at farmring ytm resrc sie;an agroforesti~y-, 
extensio0cell witin.DAE tocoord(Liate trainingf and exteniisionaIvitie 

ananw onrct rese~arhfn at BARC to. support n-ew lines of 
gofrstry research, 
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varie1y ofclifoCre1e ilL'Iti1lltioll:l>uilding and research purposc5. spcdncaUy:
an agToforeslry rc.'ICarch cell a1 FRI to carry otl1laooratory and field station
rescarch; homes1ead agroforcstty teams (HATs) to design and carry out
homestead trials at farming systems rcscarch sitcs; an agroforcsll"y
CX1CIL'iiou cell wilh.iu DAE lo coordinatc I.rajlljug and cxtcHsion llctivities;
afld a flew contracl research f1lud a1 nARC 10 !mppOrl new lines of
agroforeslry rCSCllfch.

hi addition to ilL'Iti1ution.IJuilclillg, lhe projecl wiU also supporl a hoslof
training activities: international degree and non-degree training for scien·
tists administrators. and eX1cnsion workers; short courses aud workshopsin
agroforcsll"y; and devclopmclIlof new curriculum matcrials.

ProgreM in forcsll"y research will be a process of paticut laboratory re
search alld ficldtcstillg. Crca1sb"idc5 havcbccll madc in reccnt yeaNi,alldre·
search leadership is good. The flewA.I,D. projecl,logethcrwilh cxi..stillgcf
forl'lof0lherdollor5, should playa major role in SIL'll.tining Ute momentum.



6 
Complete Agriculture: 
The Non-Crop Initiatives 

The deep tubewells that have been iiistalled in the drier areas of Bangladesh 
for irrigation purposes are often used only 4 months of the year; they 
irrigate one crop for a period of tine. '"fierest of the year they lie idle, 
subject to deterioration or vandalism becatse no one looks out for them. 

Meanwhile, the drinking water situation in the niral areas of Bangladesh 
is as bad as in any developing country. Many rural people do not have access 
to cican water, and water-related diseases abound. (In fact, Dhaka is the 
headquarters of a major center for research in diarrheal diseases-
ICDDR,B.) 'Ilie United Nations Children's Fund (UNICEF) and other 
agencies have sponsored a program to install handpumps, but such pumps 
do not penetrate the earth 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 Academy at Bogra is conducting an experiment 
in one village in which a deep tubewell near the village is ised for drinking 
water when it is not irrigating. A, overhead tankwas built, and water is piped 
to several village locations. ".ve water outleits each serve 20-25 users. In 
return for the water, the villagers keep tabs on the well. 

No one is sure the experiment will work; there are some problems. For 
example, the well is owned and operated by a cooperative, and many of 
the users are not members of the cooperative. But if the venture succeeds, 
it may suggest a way to solve drinking water and irrigation problems at the 
same time. 

6
Complete Agriculture:
The Non-Crop Initiatives

Thc dccp tubcwcUs Ulathavc bccn installcd in the dricr arcasofBangladcsh
for irrigation purposes arc oncn uscd only 4 monUlS of the ycar; uu:y
irrigatc onc crop for a pcriod of timc. 'OIC rcst of thc ycar tJley lic idle,
suhjcctto dctcrioration or vandalism hccause no onc looks out for thcm.

Mcanwhilc, tJIC drinking watcr situation in t1Ie mral arcas of Banghdcsh
isas bad asin any dcveloping country. Manymral pcoplcdo not haveacccss
to dean watcr, and watcr-relatcd discases abound. (In fact, Dhaka is tJle
hcadcJllartcrs of a m~or ccntcr for rcsearch in diarrhcal diseases-
ICDDR,n.) 'l11C Unitcd Nations Childrcn's Fund (UNICEF) and otJlcr
agcncics have sponsored a program to inst...J1 handpumps, but such pumps
do not penetrate the earUI very dceply. They sometimes fail to deliver
cluality water and even go dry in certain seasons. Some are installed where
crops are served by deep tuheweUs.

The Rural DevelopmcntAcademy at Bogra is conducting an experiment
in one village in which a deep tuhewelJ near Ule village is 1lSed for drinking
waterwhcn itis not irrigating. /I.,. overhead tankwas built, and water is piped
to several village locations...ve water outJels each selve 20-25 1lSCrs. In
return for tJle water, the vil:"gcrs keep t.,bs on tJIC well.

No one is sure the experiment will work; tJlere are some problems. For
example, Ule well is owncd and operated by a cooperative, and many of
tJle users are not members of tJIC cooperative. But if the venture succeeds,
it may suggest a way to solve drinking water and irrigation problems at the
same time.
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This integrated approach has increasingly become a characteristic of 
Bangladeshi agricultural research. Although the research network focuses 
on crops (their breedingandcultivation) and lists its research achievemenits 
mainly in these terms, it has also found time for research iii a number of 
areas that serve all crops. 

Nuclear agrictture, of course, is a research tecliiique employed for a 
variety of crops. But if crops are to be successful and ieet tie food and fibcr 
needs of tie 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 mist be processed from harvest to market. This is 
.complete agriculture." 

The NuclearApproach 

The International Atomic EnergyAgency (IAEA.), based in Vieiuia and set 
up by the United Nations to champion tie peacefid ruses of atomic energy, 
sponisors the establishment of research facilities to apply inclear tech
niques, including radioisotopes and ionizing radiation, to agricldtural 
problems. One such facility has been established ill Bangladesh. 

The nuclear approach was applied as early as 1961 ill East Pakistan at the 
Atomic Energy Agricultural Research Center. The center became an insti
tute in 1972 and 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 maiiLstrca-n of 
agricultural research and was regarded as something of aji 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 ilstitutes, only with different techniques. The research program was 
organized around problems ratier thian disciplines or crops. The emphasis 
was on mutation breeding of new crop varieties and efficient fertilizer use,
all mainstream concerns. These arguments finally prevailed, and in 1986, 
the Mymensingh group was given lIl status under the agricultural ministry 
as the Bangladesh Institute of Nuclear Agriculture (BINA). The new 
recognition has improved morale noticeably. 

Nuclear research now forms an integral part of the national agricultural 
research system. The programs tries 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 
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This iutegrated approach has iucreasiugly become a characteristic of
Bangladeshi agricultural research. Although the research network fOClL'ies
ou crops (their breediugandcultivation) aud lists ils resem-ch achievements
maiuly iu these terms, it has abo found time for research in a IHllubcr of
areas that seIVe all crops.

Nuclear agriculture. of course, is a research teclUlique employed for a
variety ofcrops. But ifcrops are to be success/ill allCI meet the food aud fiber
ueeds of the couutry, there must be soil iu which they can grow, water to
uourish them. power to assist in the farm work. and germplasm for
breediug. Finally. crops mlL'it be processed from harvest to market. 1bis is
"complete agricultllfe. "

The Nuclear Approach

The lutematioual Atomic Energy Ageucy (IAEA). based iu VielUia and set
up by the Uuited Natious to champiou the peaceful uses ofatomic energy,
SpOlL'iOrS the est.,blishmeut of research facilities to apply nuclear tech
uiques, iucluding radioisotopes aud iouiziug radiatiou, to agricultural
problems. Oue such facility has been est.,blished iu Bangladesh.

The uuclear approach was applied as early as 1961 iu E:L'it Pakistan at the
Atomic Energy Agricultural Research Ceuter. The center became au iusti
tute iu 1972 a!ld moved to it'i preseutlocation iu Mymeusiugh iu 1975. With
facilities provided by a graut from Sweden, the iustitute uow has modem
buildiugs aud demoustratiou plot'i ou the campus of BAU.

For 10 years, however. the IlIIclear agricultural iustitute suJTered from
st.,tus problems. Isolated orgaui7.atioually, it was out'iide the mainstrea..ll of
agricultural research aud was regarded as somethiug ofau impostor by the
older research agencies. Salaries aud promotiou possibilities were not
attractive, aud the iustitute could uot assemble it'i full st.'llf complement.

Nuclear researchers argued that they were doiug the same work as the
other institutes. ouly with differeutteclllli<Iues. The research program was
orgauized arouud problems rather thau discipliues or crops. 111e emphasis
was ou mut.,tiou breeding of new crop varieties and eflicieut fertilizer usc,
all maiustream coucerus. These m"gumeut'i fiually prevailed, aud iu 1986.
the Mymeusiugh group was given hill status uuder the agricultllfal ministry
as the Baugladesh lustitute of Nuclear Agriculture (BJNA). 111e new
recoguitiou h:L'i improved morale noticeably.

Nuclear research uow forms an integral part oCthe national agricultural
research system. The programs tries to augment crop production in the
country through uuclear techniques by using physical and chemical mut
agens aud radioisotopes. The principal activities center around removing
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prllch U,JtiOIl nlll.~I.-ailll!'!1 hal art· dilliclllllo eliminate 1111'11111;11 cClIl\,cntilllla!
,llc'llulels, IllIpl II\'C:II \~I rictit:s Ill' Cl'lljM. :Ig/"Clllllillic lIIul sclil-plalll rciatiulis.
sciclltilir lIlalla~c:IlIc.;llt of hillel ami \\~lIcr. ami pCSI :1IIc1 di!'!c.;:l.';(~ 1ll:lllagc
IIWILI pr-ac:licc'.~ :IIC :111 IllNA Cllllccr'IL!'!.

FClr CX:llIlplc:, Illc Iligh.yielcli Ilg ricc \~lriCI)' IR~ lakc!'! al:llllil I fI;1 <la)'S In
IImlllrc ill Ihc 1:1111'11 sc.::l.'OOII, A 1I1111:lljllll prnjcC:1 W:I!'! iIliljaleei hi !'!hnrlell tilC
10llg glllwiuJ; pC'liucl. Dnl or this pll"tiect. IWu high-yielding ;"Ifld earl)'
lImtllrilll; lIH1t:1I11 \~Irieties wen: released: IRATOM-24 aile! IRATOM·3A,
Thc.'IC 111111:1111 \~Il ic'l ic',~ lllaillre' cwu we;ek." e:al'lje'" t hall IR..R ill l:IIllh :IIIS :lIIcl
hOl'u sea!'ollllS. IRATOM-24 has he'cllmc flllilC pupillaI' wilh fanllel's :lIIcl is
hcillg clllti\~ltcd ill \~II'iIlUS p:1l t.~ Ill' the CUlIIIIT)',

SC:CII." III' 1111: IWIJ 11111.'11 illlpnrllilltjlllc: '~lI'ictics, I)-I ;14 illille dl:(hilypc :I11e!
Chillsurc Grc'<;11 ill thc /11\\1/ Iype:. wcrc il"l'adialed; :lIul two impl'Cl\'cd
rnlll:lt.t,~ 11:1\'1: bc.;clI dc\'c1upe:d ill lilt' ,i':fl,ilypc, One: nflheS(~, AIOlllpat-:J8.
Wlli,". II:I,~ a 1;1 pf:rTelll Iligllcr libc" )'ic:J,llhall 1)·1 :14, "~I!'l l'c1c:lliCci ill Imm.
'rhc ulhcl, AluIlIP:II.:Ui, is l'csj.~I:lllt In SICIIN'llt di'iC:ISC, This 1Il1ihUlI CIllI:lls
n-I ;14 ill yield ill IUIIlIlal )'c:lrs, :Iml pmclIlCC$:1 heller yield ill )'cars witJI II
high c1i."C:lsc' iucidc:llce,

A lllllllJ;IIC'1I1 slJ~lill h:willg l!i pcrcellt iJiJ;hcrsceci ),jcJd tJlall tJlC reCIlIII'
IlIc'ncled \~lriCI)" Ki."hnreg;Il~, :IS well It'' Ieller-mcc In ccrcnsporn Icaf sput
dbc:l!ic. h.l.~ hecll !ideclcd frum :111 lInkllnWlI Clllti\~lr collccted ill the
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The EPfjct of Gamma Rays 

The key word in crop improvement is variability;where variability is limited, 
improvement is not likely. Crops likejute arid pulses have a limited numI)er 
ofvarieties, and most crop varieties have one or more shortcomings. Nuclear 
techniques are valuable ecauscthey can create the all-important variability. 

In varietal improvement through nuclear means, the seeds of target crops 
are U'eated with ganmnia rays. or chemical mutagens. These materials bring 
about changes within the genetic material of the existing cultivams. therel)y 
giving rise to hitherto unklnown types. 11e varialility thus created oflers 
opportunties for-improving tile yield potential and nmum'itional quality of the 
crops. 

Chittigong area. In addition, a number of mungbcan straims have bceen 
developed that either resist or tolerate diseases like yellow mosaic virus, 
powdery mildew, and cercospora leaf spot. Summer-type mungbealis have 
been developed for cultivation in the Barind tracts through time-of-sowing 
and adaptability studies on exotic germplasm. 

Through the application ofgamrna rays on three cultivars (two locad and 
one Indiani) of blackgram, it has been possible to isolate iutanits with 
various desirable characters such as erectness, upright podding, and toler
ance to diseases. Some of these varieties are high-yielding and promising 
producers. 

To cite a final varietal improvement, a chickpea (Bengal gram) muitant 
has been developed through seed ilTadiation from the recommelded 
variety, Faridpur-I; the mutant varicty was named Hyprosola. It ha-s both 20 
percent higher seed yield and 4 percent higher protein content than 
Faridpur-l. Considering the two factors together, Ilyprosola gives 45 per
cent increased protein per hectare-an astonishing example of varietal 
improvement. I lyprosola was released in 1981. 

Tracer elements are importamt in muclear agriculture because they play 
a critical role ini the study of the movement of fertilizer nutrientLs inslide the 
plant and in the soil. Basically, they trace the late of the fertilizer applied
how much is being takeniup by a particular crop, how much is lost, how 
imuch is retained in the soil. Answers to these questioms are necessary if the 
proper fertilizer applicatioms for maximum crop production are to be 
developed. 

BINA has been active in finding tie answers. Studies on fertilizer appli
cation in rice indicate that phosphate may be surface broadcast and worked 
into the soil to obtain increased yield. In heavy-textured soils, and under 
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The Effect ofGamma HaYJ

11)(.' key word in crop improvement is unrinbility;wheJ"(' v;ulability is limited,
improvemeJlt is not likely. Crops like jute and pulses have a limited n\lmber
ofvarieties, and most crop varieties have one or more shortcomin~s.Nuclear
tl'chniques are valuable because tlley can create Ule all-important variability.

In vadetal improvementthroug-h nuclear means. the seeds oftarg-et crops
are treated with gounma rays or chemical lIlutag-ens. 'Illese materials bring
abollt changes within the genetic material of U)(' existing nJltivars. thereby
giving lise to hitllcrto unknown types. 'nll' variability UIIIS rre;lll'd ofi't'rs
opportunities lilr illl proving Ule yield polt'n tial andnlltritional quali t)·of Ule
crops.

Chittigong area. In addition. a number of mungbean straim, have been
developed that either resist or tolerate diseases like yellow mosaic virus.
powdery mildew. and cercospora leafspot. Summer-type mllllgbeans have
heen deVeloped for cultivation in the Barind tract.'i through timeoof-sowing
and adapt'lhility studies on exotic germplasm.

Through the application ofgamma rays on three cultivars (two local and
one Indian) of hlackgram. it has been possihle to isolate mutants with
various desirahle characters such as erectness, upright podding. and toler
ance to dis<:ases. Some of these varieties are high-yielding and promising
producers.

To cite a final varietal improvement. a chickpea (Bengal gram) mutant
has Ix'ell deVeloped through seed ilTadiation from the recommended
variety. Faridpnr-I; the mul;lIIt v'U'iety \Va.'i named Hyprosola.1t ha.'i both 20
percent higher seed yield ami 4 percent higher protein content than
F;lfidplll'-l. Considering the two factors together.llyprosola gives 45 per
cent increased protein per hectme-an astonishing example of varietal
improvement. Ilyprosoia was released in 1981.

Tracer e1ement'i arc important in IIIIc1ear agriculture because they play
a critical role ill the study of the movement offertilizer nutrient.'i ilL'iide the
plant ;\IId in the soil. Basicall y, they trace the fate of the fertilizer applied
how much is being t.aken up hya particular crop. how much is lost, how
much is retaiJled in the soil. Answers to these questiOlL'i arc necessary if the
proper fertilizer applicatiolls for maximum crop production arc to be
developed.

BI NA ha.'i been active in finding the answers. Studies on fertilizer appli
cation ill rice indicate that phosphate maybe surface broadcast and worked
into the soil to obl;un increased yield. In heavy-textured soils, alld uuder
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('Ollilolll'el ilri"::lljllil clllllliljollS, lhc' :Ipplicaliull OillilJogc'/Iinlili1c', ill

{III(' dn,'I' lJt'I",c' tl~lll~pl:llllillg i~ a~ dh:cti\'c :IS IWII lIall'",lo.')(', '" splil,
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,\ :>111 c'c)' lIulhcallllllllllllf,jllc pi C."C1l1 iIIthc lin' kaf:lIlCll'lIi1ul dille.:. 1'111
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I\unl he:1 ,~IIHI)' rc'\'(:a!ccl , hal ,.inc:' ~"Iphalt' is a slIilahk SOIlI cc 01 :rj IIC" allli
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:lIlcl 1I1llll' was fllllllclln hI: Illler-1Il1.

IUNt\ II:l'i alMllllaelCCllIll,ihllliclllS ill nup pl'IICClieUI :11111 crup Illmlil)'

;I.''iCSMlle'IIIS', TIll' llllll:llll.'l dc:\'l'Inpl'cI alllllhl'J;I:l"lllpl:l'llll cuIlC('lc:cI h)' lhe

plalll hi ("cdcl ~ ha\'(' hC'vn ."C" celled a1f'li lI~I.'lllll1C lll;~illl llisc.'a!iC!'i allli illscc:lS'

III iclclltir)' 'l'si~lalll/tllk":IIlIJ;Cll(lt)'pCS,Thc' 1ll1l1:IIlI!i rcleasc'd :t'l \~II i(:lics
ha\'(' al...n 1K:(:11 lc:~h:d.
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JJlNA Objecliv/!s

I. 11'0 rie\'elop high-yielcling ami beller (Iualit)' crop \,;uictit'.~, \I.~iIlK bUlh
1II11t.,tiOIl :111(1 <oll\'ClltiOlmllt'chniqlle~.

2. Tu a~se~~ the efficieuc;y orlltili7.ation ofiapplied nlltriellt~ by crop plallu
Il~illg I"adini~)(llpcIcchni(llle~.

3. Tn impru...e Wlltcr·u."C efficiency fill' opullli7.atiOIl of c!'Op yicld.~ through
1';l(ljni~ntupeiUld r"dialinll Icchl1illllc~.

~, To c\'Olvc control IIIC:l~lre5 ag~mt majo~ pc~, and (tiM'a.~~ of crop
phull~

5. Tn a~,i~tlmtiollalaud illtenmtitlnol1 re'~1!HrOK!!!m5thI"0I~gh cnopsra
ti\'t' ~Ilpport.

6. To provide facilitie~10 MlldellL'IofRAU for carrying-ollt re5earch leading
to the afl\';1IlCed degn'e.'I ill agriculture'.

7. Tn ,~pullf,()rtl~unillgprugnumfor research 5cielll.i~t5in UIC~ peaceful tL~S
ofatomic energy in llgricn.lture.

Quality a....o;c~'Illtelll' of,,;;,riott, cropi'l have been conducted. For example,
I\RRJ'i'I cuure rice germpla.,m collection (over 2,5()(l acces.,ioll!'i) wa!'i ana
lyzed for variOll'lqualilydtaraclcrs. Protcincontenlvaried fro014.5 percellt
to 14.2 percellt Tomalnei'l' vil.,m;1I Ccolltcllt wa.,found to illcrc;l."ICwii.h the
weight o(i the fnlit. III mll.'ILard, yellow«cdcd form.'I were loulld to have a
lowerl percclltage of 5Ccdcoat and fiber tJlali browII OIlCs.

WitJ, re!'iult.., like thclie. Illidcar agriculture ha5 apparcntJy estalJlii'lhed
ilo;clflL'I;I VlLlIlabic re!icarch compUlI<:lltin Ballgladc!'ih. nINA is proud of il'l
le!'it plot'l, il'llaboratoriei'l, and it, libmry. and is prepared to put iLsspecial
mark 011 rC!'iCarching allY appropriate crop.

Feeding the Soil

Whell U,:; iun i!i bright in tJ1C coullt.ry:\ide. Utc)' call be 5CCIt leaning agaill,t
cvery farmh01l.'IC, Dung 5tiC 1<." u!'iuallyjutestelm with a bigcoalingofani mal
malllirc. arc more readily available Ull'll wood, 3nd"making fuel wlillc the
51111 shinei'lr ii'l all old Uaugladei'lhi ctl.,tom. 'I1te!lOiI sdenti.,ts cringc at the
!'iighL AltJmugh tJtey arc i'l)'mpalhetic 10 lite fud prohlem. fhey lU"e COIl
vinced that dllug 51lOUId be feeding thc soil instcad of the fire.

In 1962, a !IOil i'ltlrvC)' department wa., crealed ill Uallgladc5h as a!i9illt
project ofFAO. UNDI). and the governmcnt of I'aki,lau. It, fint function
wa., tn survcy thc COUlIlry'i'I llOil. Since that time. detailed i'lUl'VCYl' of soil
mol.,tllre aud Vllriahility have been carried Ollt to meet tJlC rC5Carch needs
ofvarioui'l dielll~.

-
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Improving llu! PulS'- Uat,-

-All puhc.• have lIle ahility to fix aun".~pheric nilroJ:;'en Ulrough activities of
lUIiUlbi.",. bacten:t living ill the root ti~ule. 11lb nilrogen ill .'Illb~uently
l'e1ca'\t'd to the .'\Oil for thl' next crop. Inoculation invol\'t"s the placeml'llt of
suitable lItraills of llhilflbim,. in the .'\Oil so that symbiC'uisresull.'l. Annually, 5()"

100 kK/ha of nitrogell may~ rUled by such bacteria. whicb means that Ute
next crop may not nc-ed any additional fenilizer. E\~n ifit dncll, the amount
would be small. Further evidence 511ggelll$ that while RhiUlbiwn fixes auno.'\o
pheric lIilro!':l'n, which hendit. Ute next crop, Ull're ill a direct effect of such
a~'\nCiation 011 the Irgtlml' (pll.l:;e) crop iudr, whicli is relleclec! in higlier
yields.•

-Dr. S. H. Khan, Head, PI:ant Breeding Division, nAU

Soil.'l L'lke Illllldred'i or even tholl5.'luds of ycars to develop, and they
cannot be easily replaced if they are degraded, mi.'luscd, 01'1 washed away.
Soil nmnagemcnt islhll.'l a Ilcce.uity for sllst.a.ining crop.'l.

MallyllOil" ill ll.'lJlgladesh arcwoJ"ll out becaullC litlle thOllght wasgiVCIl to
their role in food production ::lIId lite pre~rvatiolloCthe environment. A"I
a result. crop yields arc luw in relation to 1I1Osc ofother nation.'I. 'fhe soiJs
necd life breathed inlo thcm wilh frcsh organic material. There is harcUy
cnough animal manure to do the job. and manure docs not havc aU the
IIccc.'l."Imy properties OIL any rate.

Farmerll arc mlillg morc chemical fertilizcr thall evcr before. bUl it i." lllill
lIot cnough. Uallgladcshi farmerll usc about 20 kg of lIutrients (main.ly
NIJK_nitrogclI, phosphonlS~and potaMium) per hecL....c. but crops re.
move about) 50kg pcr hectare. More fertillzcrwouJd llCcm to be the answcr,
cxcept that chemical fcrtili7.crs are cosUyand Bangladeshi farmcrs.are poor.
'1'hIL~olhcrmethods,such aslegumes ilt rotation and crop rcsidue manage
mCllt, mlL'it be used.

Danglade.'lhi lloilll arc deficient mainly ill nitrogeu, phosphonJ.'I. and
pota.!.."IillIU (dlc most imporL'lJlt clements), and sulphur and riuc. Salinity
llndacidityarc exc:c.",,,ive in Mime placell, and therc i"MlmesoiJ erosion. Poor
clrainage and organic mattcr depletion are also problem.~. Considerablc
research document" the soil deficiencies (which manyfarmera ignore) and
sllgge.'lt corrective mea."llrCs.

Nitrogcnlevels are low in Bangladcshi soils becausc ofdecomposition of
urganic maltcr, mpid removal of mincralizcd products by leachillg. and
crop rernoy,.l. Urea ill the main source of nitrogcn fcrtilizer I and its usc by
farrncr.'l ha., tJ'ipled.'lince the early)9705. Crop recovcryofapplied ItitrogCII
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micro tpis at plantin.Appica' tions 
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utrietoot paryimpsort;ft'airoi I, ~ 

enlid~c~i fetiit ~ il.Tefietotoia rendeI tlayern grc,te je ein i e duigand teniotin 
ei oacInoerent fog riceea o atlfor riceo reapiicnR~l~esiearch ~ vi~b~thaougothei hof 6 otsystem oaspiouorropa soil manu e omss wthat ie plnttrieng a. penuclylatonf ma 

applies.d311)0111mLof ngn osin'ng e ld boicatina e fiation,olnitgnitnelitroeseathesowiyng (islaeros Idzbirin f mhai ad hesmot,
effcetdfrmjpuldroingvaiiessofReseachFoiriceilestapisisssundway atA ftesolating lan,scennparge nube ofstaIs 

ThBARI The ajplic~tono~ n~ spealizesciti ifound that iADA 5ot- l acteia aana lca strcaiefrom Dactajpur wereppti~~atJOIL of itogen crveteree'ldinrer-e.stmoenacteson fetlte chicp Inayield i te ileperimetnouation unwithie 
ICD combitreie witavaldos o 20akgeproohectem of tile genfi

ceabsorb ,can ~~nreenye
- nrabsed ........ mhrae ofcpese ntgen
the fhillpe yieldsn by 0 peercentcas te sortagen1trogen dos niwithout 
tand~u phoaefroducers hYa praerenwe tilebooiaincrease 

fetlzto olof th 

112. rrherr'.stingFiMf

Puddling and Plough/mns

"Aplullghp;ul at ~lllclll bdowlhesoil smface iscumUlul! illllUIJll\angillde5h
M1iI5. 'll.i5 pall i.\ fonned hc.callM' of puddling fOIi rice cultiVllulIn using the
lnutiuOIml cOlIIILry plough. It iJguod for Ule culuv.uion ofrice bill detrimen
lal fol' d'1'land crop!t. '11lis compact layer impede:! inlenlaJ. drninage land)
constr.wu roul pcnelr.lUOII duwnward and the upW;lrd nux of.lIltrielll5 ami
waleI' £rum Ule subsoil. '111115, ronlsexh;lIIsl nllmen!..' and mnisture frolllihe
shallow lopsoill;,)'cr ahove Ihe pan while adequale nUlJicnu and waleI' lie
[)claw it. Soil ullage ami pia uling prncticcs II ecd to I)e studied 10 Ovel'COll1~~.

problem. ~
-Dr. M. S. Islam, Principal Scientific OOicer, BARl

i510w (10-40 percent for rice, for example) for 3variclyofrea'lOlls,includillg
poor crop and 1iQiJ ll1allagemcnL A balanced supply of major. secondary.
all(l microlllltriclIL'i is vcry imporlallt to efficicnt ami prolitllblc tlSC of
llpplicd nitrogcn.

Research throughout the country ha.'i shown I1l:\t two or three split
applicatioll.' of nitrogen give higher yield for most crops thall the same
amount of nitrogen in II single application at planting. Applications of
Ilitrogell at sowing, tillering. ami the bcgiJlnillg of headil'g are the most,.
efficient for high·yicldiug V'Mieties of wheat. For rice, the applications
should come attrall.'iplantillg. LiJlerillg, aud panicle initiation.

The applicatioll ofpreparations conwlulIg l\pecialized live bacteria call
ellJmllce suil fertility and crop yield. The preparations rellder unay,uJable
Mlurccs of c1emelllal nitrogen, bound pholiphalcs, aud celJulosexonwlI
il'g plant residues ililo av.ulable forms so that the root system of the vlant
call ah.'lOrb the nlltrient.~In recent years, theshorl3geofexpclL'iivc nitrogclI
and pho5phale fertilizers ha."l created renewed interest in the biological
fcrtiIi7..,tioll of the soil.

UAU ha.,made Illucll pmbJTcs.,in the field ofbiologicalnitrogcllfixatiOll'
.it'i rClICarcheu ImVillg i.'lOlated rhizobial strains from rruuhluJlni and Irht'.sari,
collectcd from pIlL'iC-growing areas. Research Oil rhizobia! strains is also
uliderway at HARt Mler isolating and .screelung a large number ofstraillS,
llARllICicnti.,ts foulld lIlat ICAROA-5 and a local slTain from Dillajpur were
most effcctive 011 the chickpea. In a field experiment. all inoculation with
ICARDA-5, cOluhined with a dUM: of 20 kg per hectare of lutrogell.
increa.'iCd the chickpea yield by 70 percellt; the AAmc nitrogen dosewil1,out
the inoculum produced only a 20 percellt increase.

http:crveteree'ldinrer-e.st
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~~>rj24~Althotigh 90111C Bangladeshi fil'rmclrs Stilllielivet(1;l polatinun is notlAAI4 
- (-I- hleir soils, this~ is ncl6pe' as' truc asr it~wi past, due t..lcient ill Wa illd 

th nesii"u 1 f-1icitiu llgcrheaddts l fpl ,iti a brlgt 

iminr is nimprommcn~cL9ii crolp rcspollseAWhile somiestudae~is have sholww 
- Iil>le-toil olur' boe rich ilpotalsI-bearingl1uHcrals,-rcccnt acspo 1ksci 
~~tol hClelkneataaandiCatc either thtpeiu p hae Iawken exhaustedl 

OrdiaI.thir rate of rCicase is ioo slmv to-sAtsFY lic-demand, gavel (lieA 
11a1lasive Cropping practices--, i-: 

>~~ciumll )nare lL~acelat sitll ill[,~ aidcroaaiutraeaiis, CICC.kl j1C R 

WAShie fiist ililstitCto discoveraaid idllfhiry~iic and hulplilurdeic(..Iclecs 1i 
ill the wtIpaddy fields$ dtiec dicvr occiarriag~firstitisole, p1o~ ;k 

111(1~ranhktcr in vcellier the comalLry.,-,-' 
~- Into ~Cloiaclctcel at the IIRRI faim and( ill nIerby Elmaneus' fielldlte- Yi7 
su~ljiita defacaezacy wwui Corrected by the applicataon of either piilo 
'1-111iliimalin sialphate Illi 'ilat c'bau t awd Goturaindi, increases i both
g(n11:11(1 suaw yaeld%wc ;IcIieed byapI1)plyI c s II 1late oar by dippangi I~iyugA II 

SedI ilag ioots i i 1 :2 pe)Lrccli ziAii-oxide I sipcxI si o 11
 

{:O\'o' dllllH a~ !,:ldd)' h·l'tili7.I~r. Malllll't' j~ ....idd)' 1I:K'l! In l'lllidl Iill' ~I)jl.

I\lthuugh -'11111(' nallJ.;I;l<lc:~hi raflllCl~ still helicl'e Ilml plIlas.."lilllll i.~ 1101
clc;Jicic'lIl illllu:il suils, this is 1111 hllll;l:r as truc as il WiI." illthc p;L"t, elm: In
tllC i'llcIL",fic;l(j11l1 Ilf agricllfllirc. '1"I1e additiull IIf POt:t.~.. illlll II;L~ hrmlghl
llllmenlilS illlprU\'t:nwllls ill CI"lIP reSpUlL'IC. \\'hilc:sC1IIICStlldics have slm.....,1
Ilw ('"1111111 rr'-~ soils In he ric-h ill pnl;L'ih..hcarillg l11i lIerals, re<:elll n:.~pnlL'ieS

10 the dCI1U:lll illClicalc' eilher 1hal pre'villus supplics lIa\'c' hc:ell cXlmll.'iled
<II I.hal lIu:i, raw oJ IdeaS(: is Illn slnw In "",o,..r), the c1elll;lllcf, l;i\'clI Ihe
ill/('!Isi\'t· rrnppilll; pl';lclkes,

U:IIlI;/;llil'...hi ~lIil,.. 111'(' I;C:II(:I1II1), wc:lI-tiupplicd wilh lIIagllcsillll1 and nil·
dUIll, hili an: ddidc:1I1 i lIslilphllraJl(!lllicnllllllJ'ielll.", cspt:dall)'7jnc, URRf
was Ihc: li'SI ;'I,,\lilllll' In di.-;('o\'e, alld idclltH'y ..jllC' ami Slllphlll' dc:lidclldc·...
in Ill(' wei padd)' licJd~, I,he c1isccl\'ery uccurring first ill sOllie pluls al

,lO)"'lqllll ;llId laic', ill plac(:,.. llllll\'C,'lhc CllIlIIlry.

III Irial!'! cllllCfuclt,c1 al Iht: URRf farm ami illilearh)' fill'lllcnc' liclcl"l, Ihe
Mllphllr ddie-iellt')' ....~L" currcctccl hy the ;Ippficatinll Ill' eilhel' J,'}'pSll1l1 (II

II 1II1l11111i1 IIII ~Illplmlt·, In trials III Tehllia ;1IId t~lUrlladi, iIlCrell.'lC:'I ill hlllli
J.;' :Ii 'I a 1111 sl. a....' )'i cI cl'i were llC Ilic;\'Cd hy llppf)i IIg 7j 'IC sIll p Iial CIII' hy cIi ppi Ilg
scedlillg looto; ill a 2 percclll/jllc-oxide ,"lIIspellsillll,
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Little adapti rsach hlas been donle in Bagdehosilrson 
-Which is moderate to severe ii te ill farinig4 areas. Studies elsehr
inihcatethat crop nianageenan contious crop coe rs

good soil 61 roio !Rhc~ iI'fertility are tet Icp eijas 
possible-soltidon.; Research pr ffrcj beinggiven to techiniques ta 

icrea-se crop cover Iredu'ce wa-ter runi-off,".i(ianIcreaiiseinltao. 
Abut2,5 'ilion'i I of land ini coa slal'areas a.re affected by soll init

derivcdfroida floIng with sa&line water durihighsrigtdeih 

dorm inan t sts i th s&aline'soils are ,so dtium 'chiorides.- Ini so e a e s 
monoo~rinal t role bt crops:,'.o tisuficer cntrl h 

coastal fringe can be affectedbslninrsosdrgexptnaydg 
tidsr ~lteor low monsoon al fortunately lWdtaonseic 
lecigrequirements and fertilizer-use rc'ommen1 dtons for sln ra 

are ava ble., 
'FromId 976 to 1981,'soil moistureC investigaLionwre condutcte onth 

Gange flopla-1"inwhch, is thle" zioSt extensilve Sol] parent materiali 
Bangladleshi. ThIestudies used 5yeairs inorder'toovercomieproblemrscautsed, 
bythe year-to-year variabilityinweatheranld loodigondfitiols. Seven soil 
series were examjined(ofi 2sitesatt fouirlocatjins. Th'Ie finings a a who le, 
constittea we.alth of informiation to guide fairmers onl drainage IcngI of
growing season, and iriainrquir-ements. 

'Wi il the avail.able croplandI circiumnscribed by "atei and 6vroae with 
populationx, B3angladeshl will' cotiuto have problem so Is.TeT ab)
degraded, saliferouls, eroded waterlogged; acidic, and depleted oforganic 
matter. Soil scieitists will have their liands fuli for generations.

7he fWays 'f4 Water 

The Gangsand Brahmapura the monlsoon ,80inche ofannual rainfall
these are thimages of Bangla'desh. Or, perhaps it is the deepater, rice 
hiar-vesting, a,flotilla of boats circling oil wbat appears to bean enleslae
Or d Ieworl (Is lonrgest beach, aribbon of sanrd stretchn 10 mIsa os 
Bazar9 the endless mnanrv mS of thle SwIdlarbans 

Whateverone's image of ie counltry, it is likely to be6 ofwter. hbatbeing
the case, it ishlard to imagine~parts'of even this small cotiultrywhrno 

enuhri alls to allow crops to flouirishl, whIteedroughIt isthie nube 
one problem.' Bt t his is so',because suiteI are the ways of wvater. AgriltiuralI
research mutst deal witil bothi soils that hav too muchwater anidSoils tha~t 
have too little. 

'Most of Bangladesh lies less than 20 meters abovec m ean sea leve LRaillI 
varies widely inf the cotintii 4from aliiiit 14inchesa yeariI Chittigongto0 

1114. Thl!TutingFields

Liltle adaptive research has been done in Bangladesh 011 Mlil erollioll,
which is modcrate to severc in lhc hill Carming area.o;. Sludjes eL~where
indicate Ihat crop mallagemenl ami contill1l0u.0; crop cuver rCi"lllltillg Cram
gooa Mlil fcrtility arc Ole best ero,ion controls. Redllce.l liUilge is also a
possible solution. Research preference is being given to l.edUli~lIes Ihat
increa.'"oC crop cover, reducc watcr mn~lT. and increase infihrntion.

About 2.5 miUion ha ofJand in coa.stal areas are affected by soil S.,]jllily,
derived from tidal floodi.ng with saUne water during high spring tidesj tbe
dominanl s:\I~ in the s.-\line Mlils are sodium chlorides. 'n Mlmc arcas,
mOlLsoon rainf.-\l1 is sufficient to control lhe problem, bUl crop-s on thc
coastal fd ngc cun be affccled bySo-wlle incursion"dl Iring cxccptionaJJyhigh
tidcsorbylatc or low mOluoonrailifaU. UnfOrtlUl3tely,litl.lcdata 011 specific
leaching requirements and fertilizer-u.sc recommclldatiOl LS for salincareas
are availablc.

From 197610 1981, soli moisture investigatiOJLS were conduclen all lhe
Ganges floodplain, which is the most eXlensive soil par-enl. material in
801 ngladesh.ifhcstudic5 used 5 years i11 order10 overcome problemscaused
bylhe yeM-to-ycar variability in wcalher:uld noodingconditio'L'. Sevell soil
scrieswerc examilled on 12 sites al. four locations. The fillaiUgSas a whole
cOILStitul.e a wealth of information to gl,ide farmeuou drainage, lenglh of
growing 5<:330n, and irrigation requirements.

Wilh lhe av.Ulable cropland circtlmscri~bywaler and overloaded wilh
population, Ballgladesh will continne 10 have problcm 5Oi15. They may be
degraded, saliferou5, erodcd, waterlogged. acidic, and deplcled ofOrgalUC
mallcr. Soil scicntisl.5 wiU hayc !.heir hands fuU for gcnerations,

Thc Gangesand Brahmaputra,lhe mOILWOU, 80 iIIchesofalumal rainfaU
tJ1CSC are the images of Bangladesh. Or perhap~ it is the deepwater rice
harvesting, a notiUa ofboau circlillg 011 whal appears lo be an elldlcsslakc.
Or lheworldls longesl beach, a ribbon of.sand stretching 100 milesat CoX'll
n:u.ar, 011 tJle clldlcss mallgrovc swamps of Ihe SUlldarbalL".

Whatever one'simage oftltc country, ilislikcly to be ofwaler.lfhal being
!.he ca.sc, it is hard to imagiuc parts of evcn this small counl.Jy wherc nol
enough rain falls lo allow crop-' 10 Oourish, where droughl is the number
one problem. nut thi.5 is50, becausesuch are thewaysofwater. AgTicultlu-d..I
research musl deal wilh bolh soiJs thai have too much waler and soiJs thal
have 100 little.

Moslof8allgladesh lies Icsslhall20 mclerlJabove meansea level. Rainfall
varies widely ill the COtluI.Jy, from aboUI 140 inches a year in Chiltigollg,to
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Monsoon Months 
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less than 55 in Pajshahi. Although the overall rainlfall is plentifud, 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 percent of the discharge of the Ganges, 
Biahmaputra, and Meghna; 60 percent ofthe discharge of minor rivers; and 
all extractable groundwater) is not sufficient to irrigate the entire cultivated 
area. About 15 percent of the cultivated area is now irrigated, and this 
amount could be increased. However, large-scale withdrawal from the 
minor rivers will greatly increase salinity in the southern part ofthe 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 rainfiall, and tie supply is finite. Still, irrigation water 
is regarded as a priority. Most irrigation water is grotuidwater, although 
some surface water is moved to crops. 
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less than 55 in R.~shahi.AIUloughthe 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 counlry is dry indeed.

About 75 percent of the country's land area is now cropped. During the
dry season, the available water (50 percent of the discharge of the Ganges,
Blahmapulrn, and Meghna; 60 percentofthe discharge ofminor rivers; and
all exlracL,ble groundwater) is not sufficient to irrigate the entire cultjVdted
area. About 15 percent of the cultivated area is now irrigated, and tills
amount could be increased. However, large-6Cale withdrawal from the
minor rivers will greatly increase salinity in tile southern part of the counlry,
adversely affecting future agricultural development. The aggregate de
mand for water for all uses--navigation, fisheries, mun.icipal, and domestic
IL'iCS, as well as irrigation-must be met by the available groundwater and
surface water as fed by rainfall, and the supply is fin.ite. Still, irrigation water
is regarded as a priority. Most irrigation water is grOlUldwater, although
some surface water is moved to crops.
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P,.tdicti,Ig.IIV. Agro-Wealh/!'T
·Unch"r.'lllUldillg the rdaLiollllhip between wC:llhcr ami 3gJicnliural produc
tion is clSCuLial to drccli~ research planning. Agro-mctcorology rlcab with
the innllt'nce on agricullUTC of \'arioll.'l wcalhcT \':lriablc.'I, na.mely. tClIlpera
Illr" (holll ,<;oil ami air), humidity. wind speed. 5tulShinc hour.;, minfall... and
c\~.IpOnltioll.Agro<lim3Iolob'Y i.'llh c interpretation orlhe dima Ie over a 10llg
J>Cliod inlcmuuflhc 1II0stslutabic (oml tlfaop production. In a broad 5C1I~,
3gn~mctcornlugyis concerned wilh 31J110!\phcric proccs.'Ioe.'l W]H'TC'a!l agro
eli m3tulogy dcabwilh the re.'lu]ts ofLhcM'. proc('.'IO;Cs. IUpUl.'l ufmeteorological
data arc C'.~~llti:tl to dc(cnninc crop ami w;1tt'(' rC(l'lirclllclll~ 011 whicb
phuUlillK. <h.'.'IiW'. alltl operation of bolll minfed :uut irrilr.llcd agriculture
largC'lydC'~nd,'l1u~main -:lpplication o(-:lgr~neteorCllogicalknowledge i~ in
the planning o((anll.ing pract.ice~ (or agJ;clIltllr.tl de\'CloplllC'lIt.·

-Nntirmni AgriwltumllVJtnrtil I'lml. 1981, p. 121.

lrrigntioll isapplictlto moslmajor crops, bUl cereals lead !lIC JJSl byn wide
margill, cspecially boro rice. All illcr~ngaDloulIl of irrigated acrcage is
alIoHcd to wheat, alld po~toes occupy aboul 4 percent of the irrigated
acreage. '111e ;ImOlllll oli land being irrigated ha.o; steadily increased since
indepcndence, and modern metJlOds for delivering watcr arc being used
more Cre<l"cn!ly. Swing ba.o;keu and dholles are being replaced by low-lift
pumps aud dcep and shallow tubcweUs.

fI'he adoptioJl of !lIe lIewer lechnology has broughl some problems,
iIlch Iding over-uscoflUII>sidies, iIIcquities in !llC distri blltio Ii of!lIC tec IUlol
ogy betwecnlarge and smaU farmcrs, and lack o( adequate maintcnance
;uld rep;lir parlo;. In additiOlI, pumps ha~ IIOt always performed lip to rated
caeadty. But 011 the wholc, the spread of irrigation facilities has been a
posit.ivc de\'ClopmcJlt.

Evell so, il is IIOW recognizcd thalcreation offacilitiesaJone WillUot50lve
all the irrigation problem.o;. Expanded facilities are a prerequisitc (or
irrig.luoll, l}llt if maximum bCllefitis to be derived. improved on-farm water
nmllagcmellt is needed.

Water mamlgemellt ii'i both art and sciencc. It dcmands a knowledge of
water, soil. climate, crops, alld agricultural inpuu, and of how !llesc
e1cmeIIL, inlcract. It illcllldes cverytlung from the production of, water to
tJIC di~pos:11 ofWrIter after iL, lISC. hempha.sizes lIotollJy the deliveryofwater
hilt aJso the cnJlurnl practices lJmt maximizc waler-usc: efficiency, agricul
tllraJ productivity, Inunan welfare, and lIetfarm income. ItsecsWdtcrshed
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management ae monmnpwrgeeain ae eiey n 
fammngement, anddra-inageas part of awIinter lockingsysteml.-!,_
 

Some oftlie most sigificant resech ha ben done inI tlarea-ofwatcr
requiiirements for pariular cLro ps.Some data are available for rice wheai~'it,
 

ptatoes, mnustard,,cotton pussJndmi he s'tud~cies were carried out,
 
unlcr filld ,onitionsat experimentalstations.
 

:EoFrexample several studies fouln d thiat the performlanlce of hIgh-yielding9

rCewas no0 sinfcnlR rice is giow cont nuloulslkeffce. hte g.cyni ~o

submt~erged soil'or with1:alterniate wettinlg anid drylig AIylf umr 

g o 0- daythndr-ying up to the polinuatnwhici o a 
shouild b maintained thrbgholt thegrowling period.Buitstondingwater 
-it-estl keptn thefield durii de ear'se ergence. 

Theic prefelreddryin~g periods are after seedling establishment,after 
completion~ otml s( el-ripelling stage.oftleig h ~ tgad 


CoI SumI ighecrunI decr astanidinI g va ter regime
IIptive IuIse o f wvater wva smuIch 

than under alter'nalte wettin'gad drIIg. cosdrbaoun t 0f Nater
 
can besaived tocover addinosal areas bygrowing rice with alternate wettjig....o ag ,aw tte 

o ndedrying. . 
Thlerelhas been soz itestiigofiiter ~tiu:oi~rvrwtr iastal 

,araswere gradedaanid poor wa ter fo rirrigaton was found in se-veral places., 
.Saltacalmilla tion Nas reported to b~eI icreasin' jeadingtodie degadationl 
oafsoil; properties (such as permneability adwtr-holding capacity) anld 
forimatibr oipoorly crystalized,irdixds ivingo ti1th and conse 
quentreductIions inzcrop yiilds 
* Xboigb groundwaiter is mostly saline ini coastal tracts, Little is knowinf x(eesen poaotgroundwater qua-lity iniioi castal areas -Farmers froaiurbro11 

tubeweil sites ill nitherni distuicts reporteddie deteiorFation of sodl pr-op
erties due to irrigado water. AnIXeijmiiiatinofimdlat these tulbew-, 
eli sites continoeddissolved sal mxu 

0, , S.er e anmlerAmong ciiltuil practices, tillii'ig methods have received a lot ofattenItion 
from,researchers.elle'toll_One fin'd ing is'dn Cmmmumttseedi igwheaicltjuistafter.thie harvNCstoE 
transplanted amanirice wi th io land pIrepa-ratiion can produiceconisideraly 
higher yields under rainfed conditions. 1L conservesThsn-1age praictice
soil moisture and time. Farmiers are now iusun thistechniue veia1 ton
farm research sites u~nder BARI supervision. 

Asde effect of~niiiiii, copvenitiontIi ,and deep tillage Nvre corn 
P a ed uder rainfed con'ditions.1The miaximutim whenityidd 'of2.25 toiisper 

h , % percent increase in ieldover the 
obtaincdFrom deep tillage to break the ploughpaniThe improvcd yield was 
t ight to b acconted forlby, ieabilitf the plant to reachresiAa soil 
moistureiideep soil layers. 
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managc:mellt, water impoundment, power generaLiou, water delivery, on
farm m:lIlagement, and drainage a'l part of all interlocking system.

Some of the most significant research lias been dOlle illl1le area ofwater
requirements for particular crop~.Some cL,la are available for rice, wheat,
POlatocs, rnlL'lwd, caHall, pulses, alld maize. [fhe studies were carried out
uneler field condiLions :It experimelll.'ll SlatiOIiS.

Forex.' mple, several studic.'1 found 11lat the performance ofhigh-yieltling
rice w;L'I 1I0t significalilly. aITected whel1ler rice is b'Town ill COIlLilluously
submerged soil or with rnteruale welting and drying. t\ cycle of submer
gence for;JO:15 da~, Ulell Clrying up to lhe poinl at which ihe soil cracks
shOllld be mrultl.,ined tMoughout the growing period. Butsl.'lndillgwater
miL'll be kept in the field during tJle ear's emergence.

The preferred drying periods are after seedling establishment, after
completion of tillerillg, the post-milk Slage, aud the late-r-ipcning slage,
Consumptive lISe ofwater was much higher tliider a sl.,ndingwater regime
thanllnder alternate wetting alld drying. A considerable amount ofwalcr
can be saved to coveradditional areas bygro¥.illg rice with alteruate wetting
and drying.

There Ila'l beelt some testingofwater;cl"alily. Some river waters ill coa'lW
arell.S weregraded,alld poor water; for.irri!,ration W"dlI found in several places.
Snltaccumulation wa'lrep,orted to be increasing, le:tdiug to ihe degratL,tioll
of ~oil properties (:mch as permeability and water-holding capacity) and
fornmtion oj poorly crysl.'llized iron oxiacs, giviug poor tiltJl and consc
quent reductions ill crop yields.

Although !,'Toundwater is mostly saline in coastal tracts, littJe is known
about groundwater quality iu ilon-coastal areas. Farmers from a number of
tubewell sites inllorthern districts reported tJte deterioration ofsoil prop
erticsdue to irrigation water. AJI examination confumed that 11lesc tuhew
eU mtes conl.1..iued diMolved salts.

Amongculturnl practices, tilliltg methods have receivcd a lotofattention
from researchers. One filtWng is that!ICedingwheatjnslafler the harveslor
transplanled aman rice with 110 laud preparation can prodnce comiderably
higher yieldsl1nder minfed conditioJls. 1l1tis lIo-tiUage practice conserves
soil moisture and time. Farmers ftJ'e now using this technique at several 011

fllrm research silellunder IIARl supervision.
Also,111e effect of minimum, conventional, and deep tillage were com

pared under rninfed conditions. "111e maximum whe~tyield of2.25 tons per
hectare, a 36 percent i.ncrea.se in yield over the convcntional tillage, was
obtainedfrom deep tillage to break the ploughpan.The improved yield was
1110ught to be accolluteCi for by tJle abilityofthe plant to reach residual soil
moisture in deep soillaycrs.
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A \\~lIcr PUIllP dc\'Clupcfl al I\RRL" low In 1Il00'C walCI' morc clIicicntJ)' is alW-J)'1l;J

dlallc~llge Ifll\.;ulgladc.sh ;lj;I;cullurc.

OIIC arca tllat is ill llced offurtlicr rCSC:lfch is tllc rolc t.liat f:lflllCT5 call
phi)' ill w;ltcr mallagcmclll. Sincc thcyarc thc ultimatc tL".cr~of;lIIirTigauoll
:'>Y"ICIII, t.licir hch:wior is likely 10 dctcl'mi IIC Ilo\\, thc sy.-ICIII pcrforJlL'i, Tile
dcmands n:c(llircd hy tliC dcsigu or lIy Ihc opcratiull and llIa;nlCllallCC phlll
:Irc the clem:mels llml thc farmcr hc;,rs; if plans arc made ancillot implc·
IlICllIccl, t.liC rystCIll fiiils.

Yet it is 1I0t COlllmClll 10 involve r.·lflllerS in UIC planning. tr thcy
participatc at all, thcy du so by cOlltl"ihllUllg 1:,lInr 10 thc m:unlcllancc of
fielel c1mllllcis or h)' p:I)'ing fcc... fur ""':ller. Evidcllcc. including casc~ from
A..ia, suggCSl" that irrigaljull prc~CCl" call be imprm'cd if f"rmcrs arc
illvul\'cel:"lt tJIC oUlo;ct. AlthCJIlgh diC Uilngl:ulcsh Rllr:il DcvclnpmclltAcad.
emy is illVUJvcd ill work oflhis killd, it has IIUI yct had mIlch impact 011 tJIC
research Ilct,Wllrk.
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JudI(gin1gby thenuni1bcr of timcs the picture has appeared in 'devekipincnlt' 
publication'sth Westerntkii metaphor fo .. dhehird World isa.br.oWi... 
boyton erbackof a wateir b rreffalo. yjiga reed whistleHe, 
sinlginga Small stick, orjus. louingingabout, b5t fie clearly fcecls 'comIfort-'. 

able Ois'perct. Meanwhile, th massive animal eithergrazescontentedly 
plods placidiy along thle road 

P)erh Iaps, die met; 1) or has been used somuch beca Use it isso6a B 
wdifaloes, orwithblokaeargiasgtnanldi.Atog

alinypony~appea rs on.occasion jmostlyioianis'puiill h~a n 
plows'and tramnple thie wheaLJ In'return, thcY Ire! tethered saXfely atthe 
home1Ste fied addytrawand frequentlyboI drepo =nts. 
The country hiasabouit 'O million catt-e,'perhaps 9 illion goats, and 

mu11ch sinallei- InumIIbers of sieep aI d buiffaloes. Th cattle are most impor,wa y. ovg (IcaIca-.a~Lant becalase they do the bulk of the agricuilture-related work. Th11e c6t of 
plowing, threshiiig~ng 4r-insp~o rtAinrelesenalIyherrom 20percent 

4percentofthetotal cost of producing major cro 
In alditioi, cattle dun1g, half ofwbch sseitoerleftin the fields orspread

asFriieIs naia -u about equa-i'to 200,000 ton of Ce a 
fertLilizeror 6()0,000tour,ofIice. Cow dunigused as~ fliehswarth about L5'Fil
~lion tonsofcrtd il. All told, livestock cot tribute nearly 9 pecrcenv to thie-

S111craturesi a milk producers; ehey are late-maturing andslow-griowing. Mature cows weigh 160-200 kg, produce 5W-600 kg of miilk 
prlactation and calve every 2 years, Calves weigh onl tbrth .,t17aaaat... ikg

(Biffaloesare similarly substn 

Thre average weight of the cattle has decreased over the past 20 years
 
lbecause of a decrease in the feed supply The fecd availableto livestock,
 

speciallcatuean b laFownutritionalrequireilentsA-45
!ifloisismuiicn 

pIercent deficit1i' rymatter; 50 percentgeficiti digestible nutrients; and 
80 percentdeici in crude otei A e weights'are now 3 

percenrbel ow those in ndlia. 
Government plans for livestock include an intenifisatozl of the existig 

artificia-li iseination pro'grami."IThe prcscit programiicollects fresh semeniii 
from nebulls ationcentersldatdistri t centersanddistribitesitot insemin 
at dianaoffices.The bis iuse for senix production come from'the cattle 
breedings6tion at Savar and inclulde'hecrosses of Friesian'and Holstein, 
Jerse, Saiwal, and Sindi 

Aftercattle, goatsare the most importanltdomestic animnals. Theyare kept 
b)y most rural houtsehoilds and exist niqoslybyscaveigiig. Banigladesi goats,, 
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AnirruJl Power

Judging by lhc Humber of limcs l1u:: picturc has appeart."{1 in dc\'Clopmcul
pllblicaliml5, I1lc WC5tCrJl met.'1phorfor OtC Tilird Worldisa browll1'>kitmeet
boy all I1tC back of a water hulfalo. He may be playing a rcc::d whi5l1C,
swillging;l 5mall5lick, or jusl lounging :'Ibont, hill he c1c::arly fcels comfort·
ahle on hL'i perch. Mt."allwhile, 111e m:'L'i.'iivc arumal eithergrazes contentedly
or plml'i placi<Uy aloug the road.

Iterhaps I1lc met.'phor has bceu tL'iCd 50 much beC:IUSC it is so apt. Bo~
Wil11 hlllf:docs, orwil11 blllJock.'i, arc a regularsight in 8allgl:ldesh. Although
a lilly pouy appe:'lrs 011 occ:'L'iiOl!.o mosUy.bovine.animllls pull the can'i and
plows a/lC1 trample lIle wheat. In rclUru, they:'lre tcl1l(:red Il.'lfcly at lite
homesite, fed padet)' straw, and frcqucuLly bathcCl ill L1tC ponds.

The cOlmtry has aoollt 20 million catUe, perhaps 9 million goal'i, aud
IIttlC11 sll1aller Illlmbers ofsheep :uld bllIT:does, 'Ote caltle arc nlOslimpor
I:lltt hecllUsc Ihey do the bulk of the agTiclllture....clated work. The cosl of
plowillg, threshing, alld trallsporting reprc5Cnt'ian}'Whcrc from 20 percenl
lo 40 percclll of lhe lot.,1 cosl of producing major crops.

hi adclitioll, cattle dUllg, halfof which is ciLltc::r left iu l1le fiehls or spread
a5 ferlilh:er, has all annUid value abonl e(lu,,) to 200,000 tOILS of chemical
ferli)jzer or600.000 tOI L'l ofrice. Cowetullg used as fuel isworthabout 1.5 mil·
linn Ions ofcnlde oil. All told, livc::.'ilockconlribute Ilcarly 9 percellt to I1te
groM dOlUcslic product. Helice, callJc rcprcsc::nl a significant iJwestmeut.

Thc indigenous Bangladesh e:ttUc. n:ferTcd to coUcclively as de'ii. arc
small crcalurcs thal arc poor milk producers: L1tey arc late-maturing and
slnw-growing. Mature co~weigh 16().200 kg. produce 501J..600 kg of nUlk
per laCl:ltioll, ami cah'C every 2 years.. Calves weigh ouJy 17 kg at birLlt.
(Buffaloes arc similarly sul:HIL:lIldard.)

The aver;lge weight of Ute cattJe hall decrcased over the past 20 years
beC'"olIL'iC uf a decreasc in Ute feed supply. The feed av.tjJable to livestock,
especiallycatUea lid buffaloes, is much below nutritional reqturement.s=45
percelltdcficit in dry maller; 50 pcrcelll dcficil ill digcsliblc Ittltrient.'I; and
80 percent deficit in crude protein. Average catl1e weights arc now 25-30
perccnl below L1tOSC ill Iuetia.

Covcrnmelll plans for livestock include all inlclLSillcalioll of the exisliug
arlificial illScminalion program. The prc!ICnt prognam collects fresh semen
from hilUs held atdi5lriclcenler."! and dislriljulc.. il to ilL'ieminalinli centcrs
atl1Jalla office."!. The bull" 115Cd for 5Cmell proouclion come from the catUe
breeding station at Savar and include the crosses of Friesian and Holstein,
Jersey. Sahiwal, and Sindi.

AftercatLle,goat.'Iare the mosl importalltdomeslicalumnJs. Theyare kept
by most nlJ'al houscholdsalld exist mostly byscavenging. Baugladcslu goats
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(kiting YOIlT Hille Tanrutl

l'lC~ cxport of skin and hides is the t.hird most \muable ('al'ler of foreign
exchange in Bangladesh. Sc:...erillllUldred tanning induslrie~many oftJlem
small cott~ge industries. cluster arotUid Obak2and Cbittigong; a few factories
makc sbo<:So bell... and pur~s.

11lc biRR s constraint. to t.lle expansion of thc talUling industry is the
limited alll"llll1 a1 dlowqlla.lity, ofmwmaterials. DOlllcstiG :lllilllalsare rarely
a.~ked to !lacritkc their wacs until tJldr pulling and plollghillgda)'i'are dOlle,
.so the hidcs th.u go to markct arc oftell cm or otJu:rwisc d<tlll:lged. Tanlleries
stlpplclllCllt this meag~ supply witJl tlle skins ofwild animals and snakes.

An increase in cattle production could gi\~ a boost. to an iJldIL~t.ry that
employs 2. fair lIlullbcr of people.

aresmall butarc prolific breeders. with each female producing, 011 average,
2.8 kids per year. When hallcUeti properly, the skins of the lkngaJ-breed
goau produce a very high quality lellthcr, which is a lucrauve export.

l'roOOhly 110sectorofthe eco110 my hM more roo mfor improveme nt thai I

livestock. Ifthe qualityof tJle rmuollal caltle herd could be rn.i!lCd, ifan.imal
health could be improved, and ifbeUer fodder could be found,lhe result
would be strollger3l1.imaLs, higher milk yields, more protein ill the did, and
even belter hides for the t:lllllcria.

It must candidly be lIoled, howcycr, as tile MRC member-director for
livestock has said, Omt livestock is lIeglected from II research poiut ofview.
It has not been a priorilyarea ill developmeHt plausalld tJIlL'i nola ["vored
target for Iillllllcing.

Olle reasoll is probably psychologicll1: lalld issosc:lrce ill Uallgladesh Ihat
ilL'idilliclutto thillkofthc cOllllrrya5ll producerofcattle. Where would they
graze? Obviously, catOe improvementcalUlot mean vast Texas-6tyle grazing
herds. It cau mean better~red cattle receiving better fodder aud more
vcleri.mrycare. Rc.~arch is cnlcial ill tJ)C5C areas.

Ullfortllllately, Iive!litock re:r.carch,such asitis, ha.'illot bcellable to '"getiL'i
<tet together" ill Ballgilldesh. A nllmberoflivesloel(research iJL'iUtllt.iOlts arc
sea tlcred around Ihe COUlltry, bllt they have onlya loose aMOCi auo 11 tJlrough
the agriculture m.inistry. Several of them mix rc.'iC3J"ch and product.ion.

The ill5t.ituuollS include Bangladcsh Agricultural University; tJle Veteri
!lacy Research Instilute and Li 'e.'itock Research Insutute ill Dhaka; the
Central c.,ttle Ureediug St:ltiOll nnd Central Poultry llreecUug St.'1UOJl al
Savar, Ileal' Dhaka: Ole Animal Husbandry Research Insutule in Gam.illa;
tileSheep OevelopmelltFarm at NoakhaJ.i; Ule buffalo farmatlfejgaou; and
disca.\C illvesu~uon laborntoria at volrioussitcs.
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rsearch. st othi2Op*2: hu ndr'2 *s, 2hve ben.adriic*pIe 12 
wi.101tlfollow-up, 111i inlch of (le1cserch-lhaslbeen ofmore itle t 
deresearlc-ta to die midhonsoffarnicrs who own hiestc.Acci 
revcwvof'th shde midcrtLalkcn5 id it hopeful that two-hrsotlc 
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Thc~ iwil.iIIlUIIIIS rCpn:iiClIl 1II1lch illfra.';tnlC:lllrc hilt Hul milch IL"Cful
rcsc·:uTh. Must of thcir IlI1IIdrclL'I III' projccls havc hcclI ad huc projccl.'I
withullt (il!luw-up. ami IIIl1ch or thc IciiCarch ha,'1 hcell of lIlurc interest 10
L1lc l'cscal'c!lCrs Illall III LIlt: IllillillllS (Irf:lrlllen; WillI IIWlllh'cStliCk. /\ rc<;clll
n:view "I" the sI1II1;(:s 1I1H!t:rl:lkt:1I flluml il hppefullhal twf ....Lllirds of LlIC
liveslock sludies llllllen"';I)' could he cnllsidered rcle\~lIlt 10 f:lI'IlICI' pml....
lems; (lilly IIl1e....hird nf Ihe cUlIlplelcd 1'iluclics werc rcley,llIt1

II i.'1 dimwll III gCI l'c1iahlc illlill'llIauull 011 the cliM.'aSCs nf caltle ill
U:lIIglarlesh, II :Ippears 111011 SUIlIC of Ihc 1II:~nr infec!.iulls diiiCa.'1es h:",e
exisled 1'iillce the illlJ"uclllcuun Ilf ('aldc illio Ihe rcginn hy llligr:IIIL<; and
i11\';I<I(:rs frum cClllral :11111 .....C'lt A<;ia. Thc carlicsl rcpurl Ull die prcvalcllcc
Ilffonl-:llld'l1lfll1l h disC:liiC. rilletcrpesc. allet 'iCpliCaClllic paslclll'cllosi.'1 ill thc
cat tJt: III Ballgladc1'ih. liu' t:xalllpic. W:I.'I wriltell hy a British r.ciclltisl ill 181;7,
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UJe Urea and Urirn!

With ~upJ1Orl from tlll~ Dani~h aid agcncy (DANlDA), RAU conductcdscvcrnl
~tudic~ aimed at rmding way~ of inO"ca5ing the ammonia content of paddy
straw fed 10 cattle.

One ~lIdy concluded lhat the urea ll"cabnenl of straw iJlcrc:lSC'~ tbe
nitrogen content and the di~.stibility of its nuU;cnts and promotes bcUer
growth n~sponscswith calvcs andinO"~dmillt production in dairy cows. It
was nol&l tlml spraying fibrous materials with urea and storing thcw is
tccbnologically ~implc, and the practice. with adjustmcnl~ as necessary. was
recommended to farmers in thcir hOlllestead~.

In a companion study, 12 malc calves wcre used 10 lest Ole health aspecl"
of using an imal urine as a iWurce ofallunonia for trcatmcntofstraw. ifbc trial
lasted 105 dar' and re\,<"aled no ncgati\'C effects ofming animal urine in thi,
way. The pcrfoTUmnce ofaJl imals fed on ufine--Ireated strawwas not dill"eren I

from tbat obscrwd on animals fed stnw ll"cal('d wilh uru as a sourc(' of
ammonia. Both pcrfonned significantly bcu('r than th(' Wlll"eat('d control
grollp.

"
Studies since independence have confirmed the presence of dread

diseases. but LittJe has been dOlle to deal witJllhem. Bovine tuberculosis is
present. Bmcellosis was found to be more prevalent in organized dairy
farm~ than in nlral area.,. although pocket' were found in certain herdsand
villages where the rate of infection wa., 63 percellL ifhe presence of :Jub
clinical mastiti., due to brucellosi!l po.u:!I a greatlhreat to human health.
Milkers. dairy workers, and agricultuntl workers were found to be serologi·
cally positive: to bnlcrllosts.

Rabies, viraJ diarrhea, papillomalosi." blue tongue, humpsorr, gastroin.
te!lti naJ parn....Llosis, yokr1f<lU, nasal sdtilltosomiasis-the listgoesonand 011.
A British veterinarian working for the U.K. aid agency, when encountered
at SAU aud a.,kcd aboutlhestateofBa ugladesh vetcriII~'mrdicine. shake!l
hi!llieaCl salUy.

Therr is an urgent need for coordination ofeffort, for better utilization
of facilities, for the accumulation of trnined manpower. None of this is
pos.'1iblr when r~h is scattered through many organ.iultions. In lak:
1986. the World bailie. was working with the gove:rn.mentof Bangladesh to
pull together the disparate li~tock grOtlp!l into a real Bangladesh Live-;
stock RellCaJ"ch Instihltc, to be located atSavar.lfcompleted, thiswoldd be
a positive step forwarU in Bangladesh livestock rellCaJ"ch.



.Banking on Genes. gri,m plere~mcnlur*12 
3D0akas poshIlotel Soxlaigaoniis one oftiistj B ade's in 
wicilth~e apaesera1 invested. Th have otheruivestnts that may be 
less .glamior'ots bi t wbich %ill~poal be mf.ore long-runl benlefit tote 
colunty OneCistileC gene baiik~aL BRRI. The building and facilities that 
house some 5,000 pieces ofrice germiplasin wer constructed with aiid from 

rmnan have back a Similar faciity or ARI 
Stddeniy everyone is banldng~onl genes. 

A cab~plhiclos-ofigdciiedc(irsity ncrP~plnts~hs~ aInt 
ic nd tsevera1 decades, With the spreadc of modern agriculture and 

thlereplacement of trad-itionalI Varieties by 'nwhlig Iyielinfg staJis wiha 
nairrow genetic base, thIIe vairiation nl major crops isdisappearing-at an 
alarminrate.ne 

lateedersiig nee geeiciversityifthey are to continue to develop

vareds it lghyields and disease resistance, Recogniition of his need
 

has nan anincrew inefforts to colect anc crop genetic
 
resourcesili many)at ftl vrd 

iccI ra ,irl-o-aLei16imaLofl abot the avilabiIi
 
ra scolectonanco io Exchange of infornation
 

Makes it)
pssible for samples hi storage to be sed quickly and efficetIyas

breeding orresearchmaterius. 
 i 

L4Uk scinii cosubjecs, gernplasm is-no respecter of national
 
bodersp so international cooperation is nlecessary. Pronminentii LISkuCh1
 

aciitis is the Internaiona11 oardI for Plant Genetic Resources (IBPGR.

-ts-ilmuilates
cooperation directly through fundingand indirectly by mobiliigexpel toiet. 4lizng exprUse tetablish a; number of long-term gene banks for 

gerinplasin conserva-tion .
KThe IBPGIR promotes continiuung interaction in germplasnmatters 

between the South Asian countriesof Ba nglandesh B tan, urma Iiada, 
Nepal, and Sri I-anik. Liaison offiers from these countries first met m 1981 
and have coninuted to promote renetcrsource programs. 

In 1 B;9.angladesh set lp anational plant genetic resources uii o 
coordinate tie gerniplasm collection and eviationimoweient.'Ao, the 
research iiistitites thathave a i nocrop focus maintain dthir own genenc 
banks, assembligthe collections fromocal and exotic sources. 

BRRI has cooperated with IRRI in collecting rice samples. BAI, assisted - -~in sonic cas-es by foreign experts, haI olcedi.painf~uss 
oilseeds, and other crops.Similar efforts have been madebyBJRIforjute 
and SR i f n and BAU and BNA amloiminaini germplasm.At
present, nearly 20,000 piecessogr~s~rmmatofgermplas arelheldat thee hc se ,s
.. p n ixrsearc 
ins-titutios, and forestryand tea resachrh 'asoovdithfejd 
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Banking on Gena

Dh;lka'~ posh Hotel Sonargaon is one ofulc iIL~tiltltiorL~in Bangladesh in
which utc.Japallesc have inyested. They haycothcr illycstmcll15UlOtt maybe
lel'o.~ glamorOlL~hut which will probahly he olimore long.-nln heflcfi 10 the
country. One is Ote gene hank lit nRRI. The btlildillg alia facilitie~ l.hat
housc soltte 5.000 piece~ofricegermpla.~mwere constrllcted willt aid from
Japan. Meanwhile, lIle GermalL'I have backed a Nmilar faciJily for 11ARI.
Suddenly. eyeryone is banking 011 genes.

A catastrophic los.' of genetic cli\'crsily ill crop planl'i ha.'i been laking
place in lIle laslsc\'Crai decades. Willll.hesprcadofmodern agricuhure .mel
the replacement of traditional varieties by Ilew high.yielding StrnillS will) a
narrow gelletic basc, the variation in m'tior crops is di.'iappearing al an
alarming ralc.

Plaut breeders need genetic diversity ifuley arc to continue to develop
varictie~with hjgh yield~ and di.'iCasc resistance. Recognition of lIus Ileerl
has meaul an illcre:l.'iC in e(forl'i lo collecl and conscrve crop gelletic
rC50urce~ in many parL' oflhe worJrl.

Accurate, IIJ>{o-date information about lhe awilahililyofgermplasm isas
importaut as iL'i collection and conscn-ation. Exchange of information
makes it poMible for s..,mplcs in storage to be uscd quickJyand efficienllyas
breeding or research materials.

Like most scielltific 5IlbjccL', gcrmplasm is 110 respecter of natiOllal
borders. so intenmtiorml cooperatioll is neceM."Uj'. Prominent in 5uch
activities is the llltemational Board for Plant Genctic Resourcell (lfiPGR).
It stimu.lales cooperation direclly through f1Ulding and indirecl.ly by mobi·
Ji7ing experl.i.sc to esl.,blish a nnmber of long-term gene banks for
germplMm COIISCrvatiO II.

The I8PGR promotC5 contimung interaction in germplasm mal.l.~r5

betweeflthe south Asian countries of Bangladesh, Bhutan, Burma, Inrua,
Nepal. and Sri Lanka. LioLison officers from lhcse counl.rics Grst metiu19BI
and have continued to promot~genetic resource prograrn.,.

In 1979, Bangladesh sct up a national plant genetic resources urul to
coordinate 1.I1e germpla.~m collection and evaluation moyemenL Abo, tJie
re5Carclt i'L,titute5 1.I1at have a monocrop fOC1L' mainl.-un their own gene
bank.'i, a..'iSC:mbling the colJection~from .local and exotic sources.

BRRI has cooperated Wil.ll JRRI in collecting rice samples. BARI, a.ssisl~d
in some C:l5CS by foreign exper15, ha., coUecled germplasm for pulses,
oil5Ccds, and othcr crops. SiDiil:u efTor15 have been made by BJRI for jute
and SRTI for sllgarcallc, and BAU and BINAaoo maintain gcrmpla.sm. At
prescllt, nearly 20,000 picce~ ofgermplasm arc held atlhcse six rescarch
in.s-titutions,and forcstryand lea researchers ha\'C also moved into the field.

http:germplasm.At
http:alarminrate.ne
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The maleriaJ~held at aU the research institutes undergo constant evalu
ation. Selection.'! have been marie Cram available germpJasm for sources of
re~ist.'1llceto dj~1Csa ud iIL1CC t pests in cereal'!, pulses, oilseeds, vegetables.
and other crops. ORRJ has st.'Vted to utilize the germplasm ill crossing
progrnms for r1isea.'IC resist.'1llce in rice. IlARI and 81NA have .screened
hundred'! of materials of greengram and blackgram for yeUow mosaic
resistance. The Mubarilt mungbean variety, released by 8ARl in 1982. was
I1Je resullof selection from available germplasm.

The ex~rieltcesof BJRl in coUecting germplasm are instructive and
suggest the problemscllcoulltcred. L..ocaIlypesofjute have beeucoUe<:ted
gradllally from all part'! ofBangladesh since the bcgimLing of thi'I century.
Since thejute wasgrowing ill a virtllaUydoscd environment, it has 1I0t been
possible for coUectors to avoid duplicates, the morphologic differences
between strains being slighL

WlLite jute is produced mainly on Tecsta and Brah.maputra alluvial soil.
while t05.'!a jute is characteristic ofl1le Canges Oood plains. Peat and gray
caJcareo~L'! soil produces Itellafwhile nood·free and rough temU us produce
mest.'\. Smce the varieties of[jtltc being grown today were mainly cldtivars
released by BJRI it5CLf, pure forms of flCW types have not been found. New
isolates arc either formerly eroded cilltivars or Ilahtral hybrids that arc not
cOIJunercialJyattractive.

III 1978--79, however, extellsive expeditious were made into the districts
ofChittigong. Chittigollg Hill Tract.'!. and Sylhet. are:uwherejute has not
beengroWIl commercially. Newerand varied typeswere coUeeled from local
homesteads where lhe piant..s were used mainly as herbs. The varieties col
lected included aU four ofthe bast fiber speciesofcommercial importance.

Gnmplasm SlocJu Availnbk

Barley Gn"'~pt'3

Blackgr.un Growulnlll
Brinjal Jute
Chickfxa It'ntil
Chili lin!iC'C'd
Coriandcr Maize
Cotton MUslard
C.owpea Pigconpca
Dolicbos Polato
flax Rice
GarliG Sesamc
Ginger.. CI "

Snrglnun
So)bcan
Sugarcanc
Sun-hcmp
SWt"ct POUlIO
Tobacco
Tomato
Tluncric
Vcogctablc Br.usicas
Whcat
Winged Bean
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:a4ii~Itccrchers are cosanrcds
 
A~ ~ tetp Iiisi cnta kigforuyI, newseed 'aitis
t.Rsci ~~-

Kitchen garden""coicctdonsare partiikl.yprized. The genetic diver
ity of the crops in suchplaces isoftenveryhigh, having _suffered litic from 

g cc ccrosion The 0ivcrsityof nearby feld crops, thougim may

disappcaredclopletcly To 
cover a widerange of variability,.samples re 
collected from seraI adjacentaren or even .allg-ardenis ini one locality.' 

- .Toadd to theFAocspeses; A ssisted BJRI in obtain wigwhiteand toss, 
Jut sr.-nsfro TaiandjalpanTi - Guyana, Brazil, 1lidonesia, thePhilippines, Egypti Unite States, and deSovit Union. BI elf 

Sobtainetenaf ia frm hacUit S msaed 'ran.Casual cofelctons 
jf o tossajute, kenaf, and mesta haive also been made during ~Visits for other 
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A t('~ plut. R(,~::Irchcu::Irt'- constantly looking for flew Sl."ec1 \";Irielies.

"Kitchell br.lrclell" cnIlCCUOIl'l arc parucularly prized. The geneuc diver
'1ity nf the crnp.~ in .~lIch pl;lcc~ i'l nftclI very high, havillg '1l1ffercd liuJc frolll
gelleuc crnsinll. ll'he di\'C~ily of nearby field crops. Ihough, may have
di'l.'ppenred completely. To cover a wide range of variability. sample'l are
collected from 1'>C\'eral a(ljacellt gardell'l or eve.l all gardelL" ill aile locality.

To adelto the local '1pecie'l. FAO a.~illtcd BJRI ill obtai.ungwhitcand lossa
jute slmill'l from Thailaml,Japan, Taiwan, Guyana. Brazil.lndollellia, the
J'llllippiIlC... , Eb~t. Ole Ullile<! SUite:!, :md the Soviet Union. 8JRI iL'lCJf
uhL'"lined kenafV;lrieue'l frolllihe United SUlICllamllrnn. Casual collections
oflo.."""jute. kelmf, alld mCllL"l hal'e aL'IO becn made during visits for other
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esare adFs ea o fosarw aarui tipcleon af o iOrm eainemasoduce seds are lean edtetancetldatiedfert 
BADC Itcas ingcetis ith a toedge capaastyfi1 2,000 oL i-is. lgsedsai istnut to cfam aem 

Ater the eiilplantg of smeds farmersonsaveteirown segd n 

not seek annual replacements from BADC, Tus, a decrease in13ADC seed 
distibutsion does not necessarily mean a drop in producon. 

purposes to Kenya, Uganda, rama ZaireSudan, Etluopia, Mozam 
bique, Nigeria, and Nepal. 
Itisapparendy BJRI's intent to serveasa repository fora world collectin 

obfjitcte r uSuch a repository does not exist a nglae, 
one of the few spos o l wold seem 

aow 

ertwereitegownxtensvely

to be a liwkely plue fcl 
There are nursery plots ii six staioms (in all I oteg g regions 

ie coun ry),aswell sat the central research station atManiggrinj and near 
diuze gene baink i Dbaka.Ti ere are also several "glasshouses" (greenhouses) 
~wbsystems forcontronlinggIihti tensityquaiarperiodicit e' i 
l ri aeseneeded for year-round characterizaa soumoisture.1 


tio ad utauon ofgernplasm.
 

BARI has taken some stestoward becomingtde "national gene bank." 
W ith fluids provided by BPGR and the German aid agency GTZ) a major 
faciityIms been built atjoydepur. BAPt intends, in cooperation with the 
other research imtutes, to store all the avauiagler rplasmoeed cro 
in the country in a centra genebark-M'etherthe crop instlites willle 
willing to give uip their prized collections reains to be seen.++, +,,+ + + . +...I0
++ +24+
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SMling tM FarrnLTS

'nit' Bangladt'sh Agricultur.tl De\'dopmt'llt Corporation (BADG) is re1ifKlII
liiblt' for the production and ililitribution ofhigb.,.;ddillgwrieti~ (HWlI) .In
troduction of HWs bas been mostly for rict'. wbt"at. and potatoe~AlIIIW
St'eds for rice and liOUlt' of those forwbt':lt are produced locally; otJierwheat,
and all potato !let'dll are imported.

RADC has an elitablished pl'Ocedure for dilitributing lornl. high-yiddillg
"ariely seed.... Firlit. cereal 5Ceds art' mUltiplied on 20 BADC fanD.' ranging

r;roID lOO to 3tOOO acrt's in m,t' and located lJiroughclIIt tllC' country. Second,
It-\'he sc('ds arc mali.""Prndllcerlllnder conlracl with individual fannerli. rnlird.

the mU""Proollced scedsare deaJled. treated... and certified:lI nine different
BADC proc:eWlg ct'ntt'rli with a 5tomge capacity of 12.000 tons. FUlall)'. the
SC't'ds are distributed to fanners.

Mtt'r tbe initial planting ofHWliCed\, farmt'rli $IVC their own liCt'd and do
nolliCt'k annual replact'menu from BADe. ThUll. a dt'CTt':l!lC' in BADe liC'ed
dililribution docs not nC'celi5arily mean a drop in production.

purposes to Kenya. Uganda. Tanlania, Zaire, Sudan. Ethiopia. Mozam
biclue, Nigeria. and Nepal.

It is apparently BJRI's intent toseI'Ve as a repository fora world colJection
ofjute gerrnplasm. Such a repository does not now exist, and Bangladesh,
one of the few.spats 011 earth where jute is grOWIi extensively, would seem
to be a likely place for it. BJRI ha., the facilities.

Ther-e are IIIlnCry ploLs i.1I six stations (ill aU the jute-gr-owing r-egions of
the COUlltry), a" well as at the ccntral r-escarch statio n at Manikganj alld ncar
the gcne ballkin Dhaka. There areabosevcral"gla.",houscs" (gr-eellhOlL"Ies)
wi th system,,, forcontrolli IIg Iigh t intensity, quali ty periodicity. temperature.
humidity. antlsoiJ moisture. '111er.c are needed forycar-round characlcriz....•
tion and evaJulIitioll ofgermpla.,m.

BAR! has takellsome sleps toward becoming the "national gene bank. M

With fllndsprovided by IBI·CRand the German aid agency (GI7,),a major
facility has been built atJoydepllr. BAR! intends, in cooperation with the
other r-esearch i'LlititUlC5. to store aJlthe available germplasm ofseed crops
in the country in a central gene banx. Whether- the crop illstitutcs will be
wiUing to give up their prized coUections remairLli to be seen.

http:Dbaka.Ti
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&yon Technologv; 

Jahamara Beguim has to,cildrcn and a husband who works itonasa 
rickshawY-puller to provide the faily *ythcasincome. She i's thle cooper-: 
at ing farmer,on a farming tes research-site nearjessore. Shegosth 
crops adharvsts the gani;therC's thle water ani d fuielwood, tends the cow-o 
getgt ha he l she 'cafrom her,-husba11nd and i Iildren;'.4 

But'ijahamara sworkisjust bginniing when the crUopjs' are harvested. She 
inw n re h teii~is parboied spreadi ______cep 

pond,' niotthei best qualWty wa ter for te pt'r 
avaIlable a'dshiprfrs(dozens ofotherLi tde chbores to makessure there 

is food 'toeat. 
Teaiy ats as weli as it 'can, but it is poor and has no extras.- Both'

jahamara and bcr hu'sband burn a lot ofenergy inwork, so bot ofthemare 
A very thin and hilave difficultylhandlig hI v lads.-Both of he chtildren are 

Undernourished. 
Because she as majorfarm-ing dteJahaaamyotbeatypicalruIa 

woma-,but her role aftier harvesting iscertain'ly common' for.Bangla ,deshi! 
womn The mlen take the food and fiber to market, butmnthekwomen:&do 
rmuch of the processing. 

Post-harvesttchniiologyhasa--,powerfilunpactona-.griciiltiir-alouput,bt 
ltCK~d'beyond the kraditional boundls of agriuturlrsarhit 

i' business and engineeriig. t also aises social and econol-1ic uestionis for, 
researchers in allsectors. The' Institute of Food'Scienc'e and'CCchnology 

(IFST) has primary resp'onsibility for,post-lharvyest handling anidprsr-
Lion of foods, and a~niieo th n rsities ae invole aswel Several
of the gricdtural research instiue asmakecnrbtos 

hle post-iharvest 'studiesdone6 by 1pLrimarlyr elate the,ctechnolo1gy t 
nu1trition. o exampe,e inusti tutehad to 'proveparl ng 
ofrice to retain more'than 70perccnt of ttliame rniity of rice 
during vilage storage has also been studied. Another project on farmlevel 

storag and,processingfple found that rodents and insectsamage 5 
to, 15, percent of storedlpldses,,and that the average dehulirg, lossijs1 

,;, 

percent. 
IFST has worked with BARJ to developa simple imethod for sep

maize germ (a sourlce of edible oil) and for extracting starch1 firm mize 
'Locallyavailable e'dible oils have, been refined and characterizd n 

. 

survey is Geing conducted onl the oil-prodlucing seeds of forest plants. 
BRRI hias desige toIyps ofdricis forpadyrcoeeeti n h 

1'other non-electric.' Both canlbe built with locly availbl materials, BAU,' ' 
hals developed a deep-beddrier, thatiuses a liqtuid propane gas burner~ andl., 
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Beyond T<danology

Jahamara Begum h:u two children and a husband who works in town :u a
ricb6aw1'uUer to pro\;de the family with cash income. She is the cooper·
aung farmer on a farmingS)'l'ltems research site ncarJessore. Stie grows the
crops and harvesl5lJlem, gathers the water and fudwood, lends the cow
getting what help she can from her husband alld1children.

DutJahamaral8workilljust beginfling when the crops are harvested. She
winllo\Yll and driellihe rice after it is parboiled, spreading and sweep-iug il
on the roadway; she washes the littJe jute ttiat the family groW! in a nearby
pond, not the best quality water for the purpose bUI the only water she has
available; andshe perforOl5dozensofother liule chores to makesure there
is food to eaL

The family eats as well as it call, but it is poor and has no ~xtras. Both
Jahamara and her husband burn a lolofenergy in work, so bothoflhem are
very th..in and have difficulty handling heavy loads. Both of the children are
lUlderllourished.

Because she h:u majarfarmingduues,Jahamara may notbe a typical mraJ
woman, but her role after harvesting is certainly common for Bangladeshi
women. The men take the food and fiber lo market, but lJle women do
much of the proces..'ling.

Post-Harvest technology has a powerful impaclonagricldtural output, but
it extends beyond the tradiuonal bounds of agricldturaJ research into
business and engineering. It also raises social and economic quesuons for
researchers in aU sectors. The hLSutute of Food Science and Technology
(IFST) has primary responsibility for post-haJ"YCSt handling and presena
lion offoods, and a number of the universities are involved as well. Several
of the agricldtural research institutes also make contributions.

The post-harvest studies done by IFS'F primarily relate the technology to
nutrition. Forexample, the institute has devised ways toimproveparboilillg
ofrice to retain more than 70percentofthe thiamine. The nncidityofrice
during village stonge has also been studied. Another projecton farm-level
storage and processing of pulses fotUld that rodents and in.'lCcts damage 5
to 15 percent of stored pUlses, and that the average ClebuUing loss is 10
percenL

IFST has worked with BARJ to develop a simple method fol' separating
maize germ (a source ofedible oil) and for extracting starch from maize.
Locally available edible oils have been refined and ch:1racteri1:~d,and a
survey is being conducted 011 the oiJ1'rodudng seeds of forest plants.

BRRI has designed two types ofdriers for paddy rice, oneelectric and the
other non.electric. Both can be built with locally available materials. BAU
has developed a deep-bed drier that wes a liquid propane gas burner, and
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Post-Horoest Women

1ne~quenccof rice-proceS5ing activiuesdollc by wOlllen i5: preparing tbe
courtyard on whicb the paddy isciriedby plasteringit with a fresh layer oflIlud
and dung. helping with threshing to~paratethe grains from the sial k, drying
stalks to be UM"d for catOe feed. winnowing and sifting 5C\'eral times, parboil
ing and so:t1dllg. drying (oftell re~led proces-\es of spreading and ~ecp"

ing). busking (ifit isnot~nl to I he mill), win Rowing to separate the bran from
the chaff, and storage. including periodic rerlrpng....

Also. women fetch fud for the fireand the wattt for parboilingandsoa king.
The contribution ohhis efforl is, howevcr, seldom considered, since gather
ing flld and fetching water are regarded at part of tJle wOlDen's domestic
responsibili ties... ,

Worncn are (also) invol\'ccl ill UIC post-harvest proceMing of~lIle.,..Mler
C1llting, the stalb arc allowed to rOl in WOller, then the .wipping of tJle jute
fi ber from t1J e Sial k.f is donc by men and women. as is drying and storing of llJe
fiber.Jule stalks arc used for fetlcing, which is also done by men and women.
fJlle making ofjute rope and other articles fromjUle fiber is done bywomen.•

-Scan and Carr. 'M lmpn(t ofT«Jmology Choiaon Rllml WO~I
in BnnglnMJh:PmbU:mJ ",utOppantm;I~. Washington: The World
Bank, 1985, pp. 16-17.

BARl has worked on solar driers. A number of agencies have developed
technologies for the post.hlll'Ye!t handling and prescrvation offISh. These
include a process for producing fish protein COllcenlr.lte known as "solae
tent drier," and a method for better handling of fresh fISh in nn-al areas
simply covering the catch with moist weeds when icc is not available.

The list of technological triumphs for post-harvest application is not
particularly long. This is 1I0t due to lack ofastuteness among the research·
eu, but rather to tJle particular circum.'\tances of Bangladeshi agriculture.
Po.~t.harve~ttedUiology,likehigh-yielding seed varieties, mwt be assessed
not just for its utility in increasi.ng production, but for its impact on the
economy as a whole.

The processing of most crops ill Bangladesh is lUldertakel1 witJ1low-cost
traditiollaltedlnologies charnctedzed by ILigh levels of labor input, ;rhis
imposes severe con.,traiuL, on increases in agricultural production. The
total oUlputthat can be processed expcwtiowlyis Limited, and heavy losses
often occur in the procewng. However, the shift to modern capilal
intefl~ive tedmology can hardly be undertaken lightly uuder Bangladesh
conditiollS.
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Family Energy
·Astudywa.,conduct~d in a c('ntral-w~$t &nglade$h village in 198110n~M
lhe panemofwithin-family allocations ofa\'ailable eut'rgy in differen IscaSOIU
o~ lhe year. This~ done by weighing inaividual food inlakes for l.hree
con5ecutive days at four different seaSOlls and covering periods ofnonnal and
relativelyshort and ab\mdant food aVAilability. DetAiled infonnation on M)cio
economic pammeters was abo collecled (0 calegorize th~ households into
~or and l)ctter1!.fIgrJllip.:5.

"I'he Ctnding., revea.h~d highly significant seasonal differences in energy
intake ofIhe adult working popll'! ation but a lackofsocio-<conomic differen
ti:l1. A\\.idelr·hdd notion that tbc mtr.r.·bomehold .uocation offoUd di.scriw..i·
nalesa~5l.women and children. particularlyattimes offood shortages. was
not demonstmted. On lhe contr.uy. Ihe findings suggest thai seasonal fnod
shortages affect e\~ry member of the fam.i.ly. and lhe impact of the shortage
is largt'l)· absorbC'd by aduIL'. particularly the adult males, rather than being
lransferTed to children.·

-M. Abdullah.... Institute of Nutrition and Food Science.
Uni\~rsityofDbaka.

In the first place, la.-ge«aJe technologiel'l may not be appropriate for
processing crops grown all scattered small holdings; tJley may even be
cOllnterproductive. Some oftJle technologies introduced to speed up rice
procCMing, for example. have foundered on this rock. In any case, new
tedmologies arc likely to be expensive and weD beyond the means of the
average Bangladesh farmer.

Second, any technology that displaces labor must be regarded with
concern, since Bangladesh has a rising population growth rate and UHem·
plo~elll Ofparticular concern in this regard is the fact that women do so
much post.harvest processing. Large«:ale technologies tend not only to
displace workers but to displace women workers in disproportionate
numbers.

ifhe jute industry, provides all illustration of tJlesc problelDS,t ~ule is
second only to rice as a provider of employment in processing activities.
About I05 pel'SOn-<lay.s per acre are involved injute production, and some
30 to 40 percent of this is processing (relting. stripping. washing. drying.
and bundling). Women do most of lhis.

Since 40 percent of the aIUlu.'l1 jute crop is of low quality due to
inadequate relting and washing facilities and practices. BJRI began to
search for new technologies. A commercial decorticating or ribboning
machine was imported and tested for tecluLical feasibility and economic
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N'iatiility. The machinc was largely, a failurc on ooLh connts. It was too costJy,
fall the avcrngclinte farmcr, and it tcnded to breaK tticliutc sticks. (flific salc
o~wholc sticks for fcncing an(lBuilding represents important incomc to
farmers.)

BJRl then inlio<luced a more appropriate "inlermcwater lechnology.
that reduces retli ng time fro m 12 to8 Clays, douBles the gualltityoffiBer. that
cau 6e rellei:l ill the samc amount ofwalcr, anii improves tile qiiality oflhe
fiber extractcd from tHc plant ifhe Iccluuque is being teslea in 550
different locatic~ns,and ifitproves feasiDle, it can increase emp':I0Y!Ee~t~
incomes. 0nc problem rcmains: die technology,is being aemonstiatea By,
men, but women do the retling ana washing.lI'h.i., may makc it harder for
thc ncw tcclUiology 10 gain p,op,ularity:.

Wheat provides another examplc ali tHc difficull)l of introducing ncw
tcchnologics. Whcat is harder to thresli than paday. and t6erc are oflcn
post-harvest bottlencck.<; on small farms. When new technology was sought,
itwasfound that Ihesmallcstavailablc imported tfuesher.was too cxpensive
and too big for ,:hc farmers who needed assistancc. A locally produccd
paddy threshcr wa.s no marc efficicnt for wheat than the traditional
tecllll.iqucsofbeatillgalld trampling. ifliescarcli for an applicable technol
ogygoes on.

Research wiD go forward on new machines for drying, stripping, thresh
illg: new methods for stacking, storing, and haullilg; anil new processes for
clealungand prcscrving.!fhec6a11engc will be to dcsign the researchso that
tJlC outputs can be adjustea to scale.
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The Greening Threshold: Impact 
of Agricultural Research 

The specter of famine in Bangladesh has receded somewhat into tie 
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: its efficiency as an activity, 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 slightly different standard-are theygetting their 
money's worth? All these measures must be addressed. 

ResearchRevisited 

In December 1983 BARC sponsored a symposium in Dhaka to markits tenth 
anniversamy, "ten years ofagricultural research in Bangladesh."The volume 
of proceedings, published in 1985, has a handsome cover, a facsimile ofthe 
nakshikantha(embroidered quilt) that is an 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 observ
ers might reach when evaluating the efficiency of the Bangladesh agricul

7
The Greening Threshold: Impact
ofAgricultural Research

The specter of famine in Bangladesh has receded somewhat into the
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Thah Test 

oToday we face econonic insecurity and diflicult plan ning choices with inade
quate resources. We fly from crisis to crisis, flood to drought, with the spectre 
of fanine at tie back ofour heads. Crisis management is a crucial adjunct to 
the practice of normal science in research programs in our region. We have 
learned that technology approaches to crisis are not enough. Famine is often 
caused by lack ofentitlenen t aniongtibe poor, not simply by physical shortage 
of food supply.... 

More often than not, the research evaluation process has been ritualistic 
rather than analytical. I urge you to see it as a kind of truth test against the 
inertial momentum of all hierarchic systems that protects us from new somuces 
of knowledge." 

-A. M. Anisuzz.aman, Secreta-y, Agriculture and Forests Division, 
Ministry of Agriculture, at a workshop in October 1984. 

tural research system. O!! the whole, the system is performingwell, but it has 
many weak spots. Even some of its aspects that can be cited as strengths are 
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 faimer
oriented; a "C+" for coordination-tingslave improved but there is a long 
way to go; and a "D" for comprehenisiveness-some whole sectors, such as 
livestock, theextension system, and education must be brought up to speed. 

The measures commonly used tojudge agricultural research systems are 
essentially procedural: Are priorities for research clearly established? Is the 
research cffort coordinated to enisure that priorities are adhered to? Are 
facilities and personnel adequate for high-quality research? Are research 
findings useful in terms of the priorities? 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. Priorities are theoretically set by a 
national agricultural research plan based on the nationial 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 objective,just about everything that can be 
researched, 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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:11 (' IlI'llt)n\~lr i II ll(:glc'cI('d !i(:I'lors, Th(: fill'lllirlJ.; ~1'!iIClll,~ appn IOlell is I'un:;illg
f('S(;ill :"),1 ')111 (II il.~ (·n.~lolllal:): at::ld(:lllir pig(:Ullhllk~ alld illltl :11"(:as Ill'

ill[t:rc.sl III farllH:ls, TIll' fanning S)'SI(·ll\.~ appl'Clil<lh. ill prilldpl(~. lilrcl;~

lal'll,e..~ a Ilfl n:!i(:al rlll.<l ~ alik(: III l'OIIl"I:I,1 mlc ell I Ihc 1IIIai CIIII'pnIlIIWI a lid

llllltlil spc(·i:.lly arca~, SCI n'I, 11uIlicrs II:I\'c Ical'llcd:1 glcal c1eal ahtllil

illtl;lt rllppil1g bUI III II l:lIlII Il:;h almlll II Ie liS(' Ill' livcsll IC:~, Iht: ClllPlt~'lllCIlI

III Illlllil)' (i1wrg)', tIl 1111: lJI;lllilg:(HIH;111 of walc"l e,~nlll'c(:S,

F:lt'ilil ks allli st:tfls rilll alw:I)':'l he-improvcd, hlllllu::>t.: an: 1101 real / m:tiur
pI (11,11:1111' feJl lilt' I t:scan'll III:IWllfk, II'I\(; lahcll':Illll'icli :lllIllc.~1 pili"" :\(C, 1111
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.;ueas of thl rI where tey are ...,rie( ed most titugel, Wy.e 111st keep in 

advanU'cesilt Such flnilizingpractces conti fps.%& 
Ilse ~ ~ ofcrmoleanives-toc~ ,and othier aspects o~f; 

Thecse sinallerauid lessspctacarresearchrc~pilej, aem clss 
appreciated andclforedill] ate.erestrp i
caitliate an'dverynportu nt1
 

-M,0.ChiiPresident, Banlgladesh' 
 cadcmy of Sciences; inla
speech ill 1984. 

the whole, well maintained. Th angladesh ytm osnltne moreCc ramom aln rsreore ',f~zauonff
 
buildings anid test tubes, it needts more direction and stipport.


Two of thec weakest .Areas are 
not in the research network itself butoileithber suie of it. 'The system~of ag-ricilltura-Ieducadoni isno rdiil 
en h"hagrow to supply thenetwork. Unless this isimprovedI Bangladeshwill le forced 'to rely oil expatriates and foreign.

A4rinang, which a selfsmuinhng agicultural research systemn cannot do.so"Sternntfoes not need
Theeenso system,; bycoiiiinon coisent also needsreorg-anizatibi -Agrecat prolferio ofr, .ions rea iisolttamers and eviden ce is~thiatiarmicrs are simiply being mnisse~ldbyali~cs messengers. As,tuidyofon)Ievillage (107Ihirwsholds) found that the over-whellniing majority of farrmers 

wo e bu Iihl-erdio' ic varietieshfad Ireard about them -fromno evillagers 
ageIts'K'lhe flang la desil gIverfil ell t mayuneed to consider ising mocerni teclino logies. -adio aiid television-as well as radtitionafe esiori systemns and 

Iiiiks with a' rivatc agrobuisiness sector to commnincate new techogisrrun w ast A xeAltbougthetrgo'elrnit of hnolge." ters, n being made i ariclturaresearch is too low, basedOil die siz of operating budgets. It is a poor countr, and_ many demands are miadle ongoNvetiuncikt inliIiBiitwhiicn reseairchinstittes arie fo rcedto .generate income from theii- test plots to cover operating expenses, as somehave done in thie past, then research resources are not bieing well used. Sofar,-international donors have always come tothe rescue, btiiis is nota
goodbasisfor a permanent ciadonal stm. 
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Small Advanu.f on ManyFronu
"I Hi~h-yieldil1g crop ~Irietie~and gellc-5p'liciug technologyJ~u'e ~pecttlC1dar
rle\'Clopmt'lIu, and h;\\,e lakcn place:ll times in oUler are:lso( 50cllce :lswcll,
but the fmil\oflheJC" de\'Clopments take a long time to reach l..he backWard
area~ of the world where Ihey arc...lu:cded lIlost nrgenUy. We mml keep in
mind Ulat progreM ill agriculture is accomplished also by muneroll~ 5.lIIall
ad\'a!lce~ olllllany (nu1l..s. 'nll:re is an itHcrdl"pcndcllt association betwel"1l
advances ill sllch matters as (ertili7jllKprocticcs, con trol o(pell(.\ and diseases,
use of morc productive str.Un5. of crop.\ and li ....estock, and other :upccu o(
farm managclIll"lIt, all ofwhich togcthcr make agriOllluJ"e more producti\'C.
11lC,'\C...SlIlallcr and Ic.",\ ~pcclilallarresearch accflll1pli.dllllelus arc milch lells
appreciated and more diJliatlt to e\'a!uate. Nc\'erthdes.\, their impact is
aumtl:tti\'C and \'CIY important. "

-M. O. Ghani. Jlre.'lidcnt, 8:mgtadesh AeademyofScience.\, in a
~p_ecch in 1981.

tJle whole, well m:Ulltaillcd. 111e Bangladesh system does not nc:ed more
building!'i and tcst tubes; itlleecl.. more direction allCl.'lupport.

Two of tJle weakest areas arc 1I0t ill the research network il5cLfbut 011
e:iuler side of it. 111e syslem of agricultural cducatioll is lIot producing
enough "home-growlI~ !lCiclltists to supply the IIclwork. Un.lcs., this is
improved, 8angladesh will be fore:ed to rely on expatriatcs and foreign
training, which a !it':Lf~ll5laining agricldtuJ"a1 re$Carch 5fStem callnot do.

The cxtelL",ion~tem, by common consent, a1liO need" reorganizatioll. A
grealprolifcmtion oforg::uuzatioll~rcacha out to farmers and evidence i~
tJmt farmers are simply being missed byall dle!it': meMCngers, A studyofolle
village: (107 hou!it':holcL,) fOllJld tJlat the ovcrwhc:lming majorilyoffarme:rs
who klle:w aboUl high-yic:lding rice varieties had heard about them from
oUler villagers or 011 the radio; onlysix got Ule lIewafrom extell5ioll agellu.
The I\:ulgladeshgovernment may need 10consider using modern technolo
giC5-rndio and television-Q.\ ~U a.<l traditional extension systems and
Link., with a private agrabusillcs., !it':ctor to commtllucate new teciUlologies.

Although the govefllmentorBangladesh avowait,coDuuitment in policy
terms, tJle investment being made in agricultural rc.search is too low, based
Oil Ule 5i7.C: ofoperatillg budge"', It i5 a poor country, and many demands
arc made 011 goverlunent fll1lds. Rut when rescarch instltlltcsare forced to
generate income from tJldr lest piau to cOYer operating expenses, as IIOme
have dOlle illtlte p;ut, then research re50urces are 1I0t being weU wed. So
far, international donors have always come to the rescue, but this is uot a
good basis for a permanent I:ational system.
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Checkmig (fie yieId.nil tlcwhole the BaiglIdesh agncultm 1 rl ,arch network is 
pcif'oiliiillVCj> 

Ihic ke to the reschc'Ii 1program is BARG Iritc lciiol)t ill inore resoirces 
from idt colincals ofgoveriinet, if it canl niaiiiukiiiiits Ifloiontlann is a 
Coordinaingfocif'it, Call enforce real priorities onl research ~ocl 
(lne thi ieficiencyofthe research networkwJl Imne asural, im ovedl .. 

If'BARG Fils to do these things, Ithcii apromising network will n~ot imature 
and Binglideshi ariers Will Siufer tic COli9C(ilCiA 

Rates ofReturn 

Thle p ikrliiait'ol Banilgi t(IeshI meets ill all imposing newstruchire biilt ill 
heareatl tt was once IDmccla Farms. Paived wa lkways, otitdoor lighinig,' 

flowcring piantilsnd wate feaitures grace the site, wbich covers ast area 
inl D~haka,~ parliamn i tary govcr iinmcnit inlthIe Weste rni seni se is Iliard y anI I 44"4 

established fact in the 15yet old c m thity . ..
B.t )ade i is st.ivilI.g P.....de...ocracy.'If ..(lie CountI .... 

troubled early yeais and ncets i ecoiiomiciCallengtes, it may become ;I ..c 

fillnctioning ,,d>n d parba ncuit b-nildizg may getmore.. se ... 

I lie ptii ltinit will be judged by ilsresults . 
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Clll'l·kjn~ IIII' }ic/d" On IIll' Whllil', till' n:lI1gl:ull'sh :lWiClIllur:11 n~"'IC:Il"("h Ill'twurk is

jll'rlnnnillg wl'll.

'rill· key tnl he It'scan'h plogralll is HA Rc:. If il I;a rl ohlai II ilion: resnlln:e,~
from til(· Gnlllu'ils 01 gO\,(:I"IIII1(:III, if il can lIlainlaill ils lll11llu;utlllll as a
'lIlu"dillalillg: rOl'n:, il il can l:nllJI'Cc real prim'ilit:s 1111 J'e.scal"(l!l pn~j(:cls
tIWIlIIH: l:fliC;I:IlI·)'ul'l hc n:Sl.:a,'c,h network ..... ill hi: illllllcasllr:lhl)' iIIlpnl\'cd,
If nl~RC 1:lils In dolh(;,';(, lJlillg,~,thl:1l a pf'HlIlisillg tlt:lwol'k willllni mallln:
awl Uallglaclt:shi lill"lllcrs will suHt;r LIII" nlllSl:llllcllces,

Rntes oJ Il£hm.

11"'le p:lrlia llll:11 nrl~allgj:lllcsll Illt:l:ls ill all iIIlPII,~illg'II(:W sLJ1lcltlrc 1>llill ill
lJle ar(:a that wa"~ OIl('C Dac,c;I I'arllls, Ilaved \'mlkwa)'s, ClIIIc!flfl!" lightillg r
JlIIWI;!";llg plalll.~, arlll watc!" fcallll"(:s grace t Ilc ,~ilc. wllieh ~nVI:rS;l \~l~1 area
ill D Imka. "9t parliaIIH:lltal}' gll\'('rllllll:lli i II Ihe Wc,~h;f'IISCII.sc. is hanll)' ;"11\
('slahli.~llC'd l'il("1 ill til(' I:Iop'a r nld Olllllil),.

nul n:IlI1t!ldt:lih is -"IJivilig I'm dt:lIIocr:lIl'. If lIw c,lllllllry slll"\ivcs ill'
trnllhl(;d 1::111)' )'I::IIS and IllCt:l.~ it (:C,UIIIlIllil: Qhallcllgt:s, it lila)' hC<'IlIll(: a
fUll 'ljorLing dt"llllll:r:U!)', and th 'parihUlIcllt Imildillg: lila)' gct lIlun: tlSI:,
The p:llliallll:lIl wHl hI: jlldgcd hy its n:slllt,~,
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What Can Bangirul,.sh Af/tlrd7
"111c- agricull11ral r('~arch ~t('1l1 of nangladc.\h loday .~landJ at a cmcial
point in iL' hi!ll.ory. 011 the' one. hand, it has pu\td Ulfollgb much of its initial
gC'station JX'rilKl and i.beginn ing I0 .huw1I(1li(1 and worthwhik Testdts. Some
of thC'5C! l"('sults are being 'borTOwect' by ndghboring cOIUluit's.... [M)any
more illllO\'3UrUls arc in the pipdinc....Such innov:ationscouJ(I lrangoon ag
o01](ur(' in Ulis COIUltry. yet on the other hand, the~em is conslr.linC'd by
sbonagC' orrundsand budget cutback., wbicb do untold damage to ongoing
TCK'arch pi ogroll1llllu. 11'1 he question is not whether Bangladesh can afford
tn iR\'C'5t ill agricultural rcscar~ch, but whether it can afford not to. W

...:.c.J. Gill, Agricultural Development Council. 1983.

Just !In the: agricultural research l'O)'Slcm. However efficient tJle research
nctwork may be byadmilllsll'ative ~lalldards, it must ultimatelybejudged by
il'i output, both in terlm ofcost and impacL h is known that Bangladesh's
~pelldingon agricultural research L"Ilow byi\sianlllandards;Japan spends
800 time-'i a., much per pcr501l on agriculturc. Thc compari501l may be
llllf.-ur,Japan is much wealthier, and iu farming practiccs arc modcrn and
lICieutific. Il'i agricllilural productivity is aL'iO high, an acrc of rice yielding
"bout Ihrec timcsas milch a., an acre in 8angladcsh. Butth.is~Ilotalways
50; agricultural research helped make it happen.

EVCII iIit is a.5..'iumcd that Bangladesh illcvitablywould havc less mOllcy to
spcud 011 agricultural research than mallyofils ncighbors, the program can
stiU bejudged by all illleriial comparison: the rate orreturn 011 thc mOlley
in\'C."Ited. C, S. Gill, inlltlldics for BARC, ~IJL' to have done lhe mosl work
on this subjcct, 'Iud his 3naly.Us i1 worth revicwing.

@uewaylocstimalercturnoll invcstment ill agricultural research is to:
(I) analyze the mte ofb'Towth ofalitpill for IJle3gricllituraisector asa whole
over a period of time; (2) separate th.is into ibvarious componenu; and (3)
:lS.'iign credit proporLiollaldy among them. Thus, somc oflhe credit might
go to beller irriboatioll, somc to usc of rertiJittr. and IlOmc lo agJicultur.al
rescarch. Such an31y.UlIdoes Ilot yield exact amounts, ofcoursc. but itdocs
prOduce 3 range of estimates depending on whether thc underlying
aMUmptiUJL"I arc optimistic or pessimistic.

cm loob at Ole 19705, a period when crop olltpUI5 showed IlOme
import:lIIt gains. During IJlal period, he c.~ljm3teaIJle bcnefil5 of agricul.
lltral research 10 be lwiceasgreata."I il"lCOSl. illduding long-term investment
cosl'i. evcn willi vcry pes."IilOilltic a.""I1I mptions. Ifmore optimism 1."1 lossed into
Ole eCI"atioll, and ifonly current operntillg costsare lllduded,lhc,bcncfits
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Ela.slic Choices

'111e impact oftt-cbllologica! ch:utge 011 lht- distributioll of income b(otwt'en
producers and COlistUllt'rs is probably ltie mOM powerful ami pcn'a.'Ii\·e ofthe.
rli~ buLiona! conSC'~l It-IICt'S oftht' Ihigb-yielding varietit'sJ and ofother cosl·
rt-ducing lechnologies in agriculture....

In gent-ral, ifthe main Roal ofte-c1l11ologyisto bendit COil stunersin tbt'
fonn of lower price~ re-search e-mphasissholl.ld be 011 agrintltllral commodi·
tics with rdalh'Clylow dasticitiesof dcmand, 5uch as fooclgnins. hcans, and
root crops. On theolher hand. iftt'chnologyislo benefit priwariJya cOlmtry's
producers, rcscarch slwllid thcn be directed loward products with hight'r
dasticities of dewand, slIch as cash crops, t'xpon crops. and crops with
atlrncLive fIXed prin·s.·

-It~ndtllrnlRiiMrrh. World Bank. 1981. pp. 22·23,

exceeded cosls 20 Lime!! O\'CT. The: rate of rdurn on inve:slmc:nt in agricul.
hlral research in Ole 1970s wasjlldged to be: 3tle:;\5t 30 pe:rcent a ye:ar and
prol>:,hly (ule optimism :IW'ill) closer to 50 percent.

Thc!lC gross figures arc based largely on cosb and production figures
from particular crop.'\ during a time when ad\'"olnces were being made in a
number ofarcas--rice, wheal. oilseccb. and pldscs. Many of !.he advances
were (hie 10 new high·yielding varieties, an obvious product ofagricultural
re5Carch.

Olle example. slimmer pldscs,llIustrates what can be achieycd. In 19'19,
llARllaullcJaed it.'i illlcu.'1ifieci pi tiM: impro\ocmelltproject to produce viable
slrniIL'Iofsummerpulr.es. By 1981 twostr.Un5, 7706 mungbean (grcellgram)
and T9 mtUhlralai (hl,lckgrnm). were released to farmers on a trial basis.
After !.he new StraiIL'\ had been demonstrated for a year. farmcr5 in the
district.'\ ofPalma, KlI.dlua. andJeA.'\Ore adopted the m enthusiastically, parLly
duc to Ole failurc of lhe ails paddy crop in L1lesc dislricb.

Summcr pll.l!lCS proved 10 be a good invcstJncntill 1982. 'fhe cost ofM:ed,
fcrtili7.er, land preparation, and labor forwceding. hiln'C1\ung, and proces....
ingiscllumatcdto have lxel1670 taltapcracre, (11I1986,0Ile U.S, dollarwa.'\
worth 30 laka.) The crop W:t.'\ worlh aholll 2,800 talta per acre. pltl!! by
prodllct.'\ :mch 3..'1 caltle feed and fixed nitrogcn worLla 200 talta. Since !.he
land would olherwise ha\'e .lain fallow, the opportUluty cost of Ull~ land was
7.cro, alld L1le lIet vallie of the farmeT!!' investment per acre (discounted at
10 percent per month, !.he village mOllcy-lclldingrale) was 1,848 taM. :rhe
bcncfit<051 ratio wa.'\ 3,9 and the internal rate of return was 154 pcrcent.
After Ole fITst harvesl in 1982, many farmers immediately replanted a
second and 50meumes a third crop ofsummer pldsea.
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~4Ktcpinig recoa cls. Agn.cujjtmjI rsichShows a high [.aItc ofrletri l 

I e. InIO lo[)d(nu pet off fortIe mat. wWUI I a1SWoIle. I,(ot-1 ilvestinIIItIilk~
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;w 	 Cost rad~o wvas 10.4 and tlmhitcrnai ritc ofrcurn was 317 percen t, a good(I~iIIVestmdnlt eveclifpiI.WCFC IeCVc rrWnI aiga. - : 	 h1-
B--lesmdIcs, thcrc-wel-e side Ixelmcfts to pulse imrveet al--*,

;Iaditjolnal peSOI(.%- of'eriiploymcnt were attribi tablc todih new Crop, %d e lpply po er-rc Fod llcreasedI, and farmers o taized greiter 7iiexilflhty mu cropping systens. It is (lifictliltto.assign (lollars.and CelILS-or 
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t~akav--to, these IbeilefitLs )mt [to Otte doltbks thcyare subiitnii hj 	 4<~d-

Tile nioraI istilatun aim ,Ig-licltilrai syistemi, particimlarlyonie charai~cterizedbylo procltmlctm',yand1( tradhitionl faring practices, somne research flnd-
J2'
 

illgs Canl be trasmsl tted im1nmediarely inlto eonloilic benlefts thlat far exceed

th os-o tile resea~ch V,1hi.s has proved to be true inl Iingl d -sit for a 
 ~ >11number cropIs.At otler times, rcw.iri~ttkes loiger to show resIland.11I~ 

Thc iIl\'CSIJIIl'IlI ab.u paid ulntll 111(: llaUUll :L"i .....hnlc. Tul:11 imocslnu:ul ill
lilt· plll!lt· implll\'ClIl('1l1 pru~r:llll. rrulll hnCh I'urcigll SOlII"~Clli and lhe
l\:lIIglad('sh 1;1I\'Cl"lIl1lt'lll (indllclilll; lhc c-nllil flf rC!IiC:uch. cxlclllliinn.lW.:ctI
I"Iultl(·,joll. Mllragc. (li.\lliIJIILiIIlI. allli !iillbsitlies) I(II:llcd 4.!'llIliIJiUlI (,,1m
IIllljl III(' Sllllllll~1 "I' HIA2. 1'~"ilil1laljllJ; )'iclrl"i <:(IIIS(:n~llh'c1)', ~tl.{)()O :lIm:s
.....llIllfl pnl(l"cc arnllluI9.UOtllflll!lU!'1"11S('!iiwIll"tJl 84 millilHl InAn, Di."IC0I1111
illg IIU' n:llinllal im'clIillllclll al I!', percelll per )'car ami Ihe r:IfIIIC""
il1\'(~!iiIIIl(:111 al III pt:rn'lll p('r IIIUIIIII, tJlC ill\'c!iilmelll h)' gOVNIIIIICIIC.
dIlIlIJlS. arull:ll'llu:n: prndlll:t:ll a IICI \~Ihu' nl':ti lI1illiul\ {tll"". Thc hCllclit·
('usl !"fllill \\~IS I U.,I allfllhe iIllerllal r:llt' III' I'elllril "'~I!ii :i 17 percclII, :1 guntl
ill\'c."ilmclIl C,\"t'll if plIlS('_'i wcre I\evc:r J,'Tuwn agaill,

l\t:sides. Ilu:l't· wC'le sidt·Iw.:lldil."i In PllJ.o;c illlpnwclIlcltl: ahoIlIIiOH,(){)U
adclirirllml pt:rllitlll-tla)-:IO III t:lllplll),IIICIII wcre :Illrilllllahlc In Ihc IIC..... crop,
lllf' SI'ppl)' Ill' pmlf·ill·dcll ffKlll'i illc-rCa.'il.:cI, and r:lflncrlli nhlaillecl grealer
l1('xihilil)' i II crupping "'lOSlt'lIls. It illi t1illiClll1 In 'L'I.'iign dollar!i ,mel ccnl.......-...c)r
IlthW-Illllu'sc hClll:lil."i. hili 1I111111t: dutlhL~ Ihcy an: sllhsC:lllual.

"I'IIC Illllr:.l is 1/1011 ill :111 ,,"'....inllllll1ll.'l)':'llcm. part.iclIlarl)'fHlcclmractcri1.cd
h)' Illw 1" mluclh'il)' aUfI tr.ttlilillll,,1 larmillg pl1lct.icc!>, ~Imc research Iincl
ill,!.:!> call he Imll."i!:llt:t1 imnu:diillcl)' iIIln ('colllll11ic; hClldil.'i Ihal far exceed
the ('lIl1il "rille fC!lt~:UTh, llllil\ 11lL~ pnl\octllu he trlle ill n:IIlHI:lfI~!ih fur a
IIl1ll1hcrllfcrflps. ;\1 III 1I(:r tinn:!>. r(,,_'iCardl l:lkclIi luuger 10 lIihuw re~IlIL~. :unl
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Banglrdesh a]so Ias exarnApIcs 6 f tIissch 'As listceckaiid foresan9 the 
WholCe1owe r, the)ag6ricultural resea-rch network, paid for byp illic ftnds, 
has provcd(its worth.:. 

he priac cto tbe-reicd tupozi foragricult researchs 
becautsCt le pay-offs arc notprmarilyin proftIhvrCostlygeneralpa

o Ceap mroS'Iig k se research dooes noter fo Inco 
p uc imedit r nsa source ofconcerlnnto po icy-ma 

benefts o researc accrue t t commuity atlareage. 
sc c' t oerr annfimt 

ro eal;q :ieOldsoto7 o 

Beggars are not nearlysov I commonI6I iri Irco's; I r6noaie'aslawno'e 
0believeand as migbLm g n or y of the country. 

Te cluster mostly aroundthe airport theArerican Emnbas-sy, and oer 

1hic ini Bangla;desh_ as many people have bee 

iterswoiate Ue hardtOe.. 
Placeswlere people, mighbeerXpected tohave money. Ianct, begging 
does notsecm to be so muiclithe spontaneous entreaties of a di~se d 
populatio'n as thle regiarincome-producingactivity of some people. 

One dling that beggrs have In common 
peole (tieare mAostly women and children) whoskstraufgers for money, 
do uiot get ClougtIt tocAt.' Biut neidwir does the peopl a a whiole.,Thec 
icksiaw-pullersylwopropel hecavy loads throuigh the stieetsof Dliak-A are as 

proC tic 

sirme is poesrmanl
thin, as raiils. Sadng oil the street, separate~dfront their ocupational
context, tlie rickshawy-pullcrswou~d be hard ito distinguIh fro the Iega 

Onei resu Ittatevgryone Ihopes to achieve fromt agrclua rsachi 
better nutrition, bizt tie effort has so farfallenssor.IOf course, this falr 

Y, ~cannotal be laid at the door~of the rescarchcers: It isa1 ogn ror ils 
to nrieals',n the rod leads throgimresta i reerhr doesi not 
conitiol. Ni i isall area of conceril that researchi iopes to impaict. 

Sti di~sC le" b~y the Insti tu te ofNittrifion'a A Food Science (INFS) at the 
Uiiersiity if-Dbaika coliirmic nutritional problem. Th'le'day caoric: 
itakeper perso~nis less than 2,O00 There are serious dleficienicies in many, 

micronu trieht, e'specialy. vritamin ii.A ic Banigzaaesni ic~t is' hih in 
carbohydrate content but has littie fat and an imal foo'd; protei deficiencyi. 

~is commllonl. 
ASdsubing as'dtheneral picture arc the trend-cs. Similar surveys were'. 

on01dlucte-d in-19624,4 1975-76, and 1981- 82.. hey shio a stdy deln 
in ~caloric intake and a deIterioratinig ntrtitionalk status. Conlsumption of 

anim1~protein dclined .23 peccint fromi thie 1960s, to thie 1970s; for 
example, and vritamin'Ai itake dropped more'than'50 percent.-:

A' rifi fodprices coupled wit a declin ipucIngoe r 
pcirceived-istdie rimary reasous for the-worseing nutrition'1 al situat-ion. 
Rural1 people" especialiy, havebeen-hIard hlit by I~ilo Iand coomc' 

U:ulgladcsh ill!\O ha."Icxamplcsaflhis, sllch a.'l livcslockan<l forcstry. <Dnlhc
Wholc, howcvcr, thc agricultural rcsearch network, paid for by. pul>lic fu nm,
has provcd iL"I worth.

Thc pri,@tc I'oCctor; call1lat be relicd UpOIl far agricultural rcsearch
becausc thc pay,.off.'larc Ilolprimarily,in profit 11lcyarc mostIygcncral pa)"
afTs=chcapcr fnod, marcjobs, highcrincomes.l.!.il(cwise, research docs 1I0t
producc immcdiatc lax revcnllcs,a sourcc ofconcern 10 policy-makers.The
bencfits of rcsearch accruc to the commUlulyat largc.

~rom ieldS to Meali

Ueggarsare Ilotllearlyso COinmOiI in Ilangladcsh as many,pcople have I>CCII
Icd to helieve and a."1 might he a."I."Il1med. givcn tIlC poverty. of tIle country.
l'hcy, cluster mostIy :\fOlllld tIlC airport, the!i\.meric:ut~Emba."\.S)'.and otHer;
Blace.'l whcre pcople might he expectcd to havc moncy. In fact, begging
dacli lIot seem to bc so milch thc spontmleolls cntrcatiC!l of a ru5t.resscd
population as the rCb"dar illcomciProdudng nctivity ofsome pcoplc.

0nc thing that bcgg;.tr!l have in common is laJllouri.,hmcnt Thcse
pcople (Iheynrc mosiJywomcll and chiJClren) who ask strangcrs for money.
do 1I0t get enough to cal. But ncither doe!! the peaRle as a whole. iI'he
rick."Ihaw-pullcrs who propel hcavy loads through tJlC strceL"IafDhalta aTC a.s
tJlin as rail"l. St:llldillg all the strccl, separatcd from their occupational
context, the rick.o;haw-pullcrswould be hard lodi!!tillguish from tJlC bcggars.

011c re:U1lt that cveryonc hopes to achieve from agricultural research is
bcttcr Ilutrition, but tllc cffort ha.'l so far faUen shorL Ofcourse, clusfailurc
calluot all hc laid at tJlC door; or thc researchers. It is a long way from fields
to meals, ?Ild tJlC road Icads through markets that the researcher docs not
control. /,Jl1t it is an arca of conccrn Illat research hopcs (0 impacL

S(mlicRdolic by tJlC Institute ofNlItritioll and FoodScicuce (INFS) at tJlC
UnivcrRity or Dlmk.:l confirm the nutritianal problcm. Thc daily caloric
inL'lke ~r pcnon i."Ilcs.'l tJmli 2,OOO.11Icrc arc serious dcficicncies in many'
microlllltricllls, cRpcciaIly, vit..'lmin '1'\. Ollie Bangladestii diet is high in
carboh}'drate content hut'ha.'l littJe fat and animal rood; protein dcficicncy
isc-omman.

A"I disturbing as tIlC gcneral piclure arc thc trends. Similar; survey,s wcrc
conducted in 1962-64, 19'15-76, and J981 ~2. fl'hey show a stcndydcclinc
in caloric int..'lkc and a deteriorating lIutritiollall'Jtahls. Consumption of
alumal protcin dcclincd 23 perccII from the 19605 to the 19'10s, for;
cxample, and vitamin A intakc dropfX!d more than 50 percent

JIf. rL'>C in food priccs coup-Icd with a declinc in purchasing power are
perceivcd a.'l ihe primary rea."IOIlS ror the worsclulIg nutritional situation.
Rural pcoplc, cspecially, havc becn hard hit by i.iOation and economic



44 

XWomcnll ad Cindicit, These two groips are the 'im dstcit nim~n ei 

inlstability becaiusc they lack the ptiirdiasiig flexibilityiaiid oth~er hedges.5 ~' 
.11llbeto urbagroips. TIlli isClioilddb h fact that people aire'5< 

gene1 rl n eliformed oi itrit-ioiallrequir'emlelnLsor-IiysofhIsing 
foodgenry m.n efliciency. 
"'s-~Children tare thernm6 iscvcrelyl alledd An esti niatcd 9 perICCnt Of's, 

Ilwbl-ri%(fie ill dheir first mot, 1 ~c leby thctwelfthinoiih. 
of~ those lindcr.aige flve, about 15 pccnt iufrcr fioin1 1aclte a1111chronic. 

" i<" iLtritin, -"Iindmore tiiaii 80 Percent .1arc iczc01 
' 

in o eci i five 
'5 S'5jpbelow thle'agc of' I I has at olnial wezigh( and heighta for the ag5e I!TooU,

~''~'Pardy,die chlildr en reflect Ithe poorcomdition of their mnotits. Prcgiiant,


1.indulhctathig womeniarcs rsusWdefliciit il r~icll evllnjS

)"dUl'' C~iiid iimi. Il adldition to no~i rqirmns,a f*itermn ptegii"''anc
 

5 'and
5-t~~ la-Ictation. tequre 300arid 800 additionalciiories, respecavely
l-" Jiollowig ft(! Comhprehenslive Slltveys ill tile 1960s ;m'nds BR 

~~ With BARCfma'nc 
<ing, INFS spoiiored die Banigadesh itthtofes'rlid'riii6ns 
Ale Nui- F(IIAN). Illnaddi dtio,, widiu p ell lr udn 

'froni UNICEF ' INFS eslblisheda nutritional:stirvez l c programl. All~ ~ 
'Applied Nutrition~ Cell was -alsoestalished 55inA'BRG s''''hs-" 44'" 

4 

WnlllCII and chiltln·l1. 'l1u'~' 1\\'" l.,rruIlP~ alc IIU' h;U'lk.<;1 hit hy Ilulritinnal ddi·
C"it:lwics.

iW,I;lbilil}' lx:caIlMllhe,.lack the purrllasillJ; llexibilit)' "ml uthcr hcdgclI
a\';Iilahle In I" ba II grOllps. '111i.~ ill c:nmpullll(h:d b)' lhe ract that peuplc arc
!;c:llcr;llI)' IInl wcll.inrnnlH:rl nil llutJ,itinll;l! rcclllircmclIl.' or ....';\r,; or l1!>illl;
lilPd fur maX;pllllll dliciclIc)'.

Childn'u ;Irc Ihe mosl sc\'clcI}' alrcctc<l. All cstimatcd ~) pc:rccllt of
IlCWhcll'll.' clie iII thcir Ii,SIIIIOIIIII. allli 12 percclII clic I)y lhe IwclftJl mOllth.
or Ihul'iC ufldcr ;lgC livc. ;,hllul 15 pcrcelll !>ulrcr frnm aClItc and chrOl;ic
lIIalllillriLinll. alld IllllrC IlllIll flO pcrcclIl arc a Ilcmic. Oilly IIIlC chilcl ill fivc
bcluh' Ihc llgC' IIflll IHI!> a Ilunnal wc:ight alld hcighl for thc agc grollp.

Jlartly, IhCGhild, (:11 rdiccil hc pnnrcollCliLinll ul'lJlcir Il1U(ItCl':'i, Pregllant!
alullaOI;lt illg wunH:ll al c S(:rilllll'ily dclidcllt ill prntdll, calnric!>, vil;Ullill!> A
allli C. allli inlil. III adlliLinn hi III.nltal n:clllirCIllCIII!'i. a fllll-lcrm prcgllllllcy
;lmllm:l;llioll rCll'lire :\tHI ;11111 ftOO mMitimlfl1 c;llnricll. rc!>pecti\'c1y.

Fullowing the clIlIlprclwll!>h'C !>1ll"\'C}'" in tile J9Ct<l!i and 197011. nARC
1I10\'Ccl sUllie rCllCa, ell .-c:'<;(llllTCIii i'lln till: Illltl'iLiI'11 arCll. WitJl nARC filllUIC·
illg, INFS !'iIHUl!'C,rccllllc n;l Ilglarll:llh Imtilutc of RCllC;m:h ami Traillillgoll
Applicd NUlriLifJll (U1RTAN). III addiLiun......illl ItllpplclllClIl.<uy rllmlillg
I"nllll UNICEF. INFS ('~I;lhli~llcd a 11Illl'ilillll:ll !>IU'\'cillaIICC program. All
Applied Nlilritiull Cell w;l.~ ;J1!1f) c!>lahli!>hcrl in I\J\RC.
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Ria aJj8 'Nutrition

Rice in cereal ~ain, tlie principal component ofwhicli i~ starch}Ilie ~tarcn

content of milled rice varies from 84!93 percent on a clry weight haMS. fI'be
second mo~tprominent componentofrice is protein, which varies from 4-14
pern:nL Rice bas the lowest protein content of an» oftlie cereal grains, but
nutritionally it is ttie most balanced.

Nutrient.s in rice are not evenly aistribute(l. fine non-starcli constinlC;nls
decrease ('jom tlie surrace to Lbe centenoftbe grain. ifbe ollter bran layer: is
ricli in protein, vitamins, and minerals.

l1ienutrient'content of rice i.~ i:lecrcascd awing milling. Mudi'ofthe fat;
ash, and Bvitaminsare removat with tJle bran. €aloriesul the form ofstarch
ana proteul are retained to a greater extent: ParDolling during milling
reduces the loss ofvitamins ana erotein.

lfhe BlRlJlAN project was built around "solution of Ilutrition problems
with 8elf-help." Nutrition education iscondudeCi through mothers' clubS,
farmers' clubs, youth clubs, and homevisiu. Fariiiliesare trained in kitchen
gardening, pouluy raising, fish culture, basic sanitation, and obtaining
drinking water. Through a demonstration center-maIUledll)y, a medical
officer, a medical attendant, and a home economist~ey.learn how to
prevent commwucable diseases by. immwlization, how to practice famil)j
planningand dilld care, and how to tteat general diseases locally. ifhere is
also special vocational training. for women and Clisabled persolLS.

The motliers' duOs include motliersaudexpectantmothenorgan-ized 6y;
home economists. Ifhey meet in one of the househol& and discuss menu
preparation, dieL~ for all ages,lhe importance oli breasl feeding, cooking
methods to prevenl nutrient lo5SCs, care of:VWnerable groups (such as \-ery
you ng clilldren) , gardelullgand poultry raising, and pre8elVdtion of fooW.
Nearly 50sucfi clubs (abouta dozen members each) have been organized.

Farmers' cluM diSCUM the useofagricultural inpubsucll as fertilizer, croe
rotation, soil conditioning, cattle raising, and '(3.ccination a~n51. poulti)!
diseases.~ in the olheriactivities,lhe emp-basis in the farmen' &!oupsison
believing through sec:ing; demollstrations are used as much as possible.

;rlie resulu of the self-help project Rave Been encouiaging. Nutritional
awarenell$ has greatly increased, and p..eoe1e have Become motivated to
change dietary Habib (such as £rom rice to wlieal), to distribute food in the
fam-ily, according to need, and to improve sanitation anCi hygiene. lfhe
training has been reOectCd in beuer footl intake generally, the absence of
nutritional deficiencies in the project area, and improvement in infant
mortality.
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... find 1':.'11 '1'00

AllhOllgb jute i~ gTown prim:uilr as a fiber crop rather tll:m a food crop. the
young leavcs are al!\O lI!led as ~gctables.Theyare picked several timesduring
the gTOwing phase aswcU as dwing the thulIling o(thcplan1.5 but arcW1U~
at the jute harvesting phase.

Jute leaves cuntain 18 to 22 perccnt protein, Since 1.4 to 1,6 million acres
arc uscd (or jutc cultivation in Bangladc~b. lherc arc a lot o( jUlc Ica~s

produceii. po!lSiblyclloIIgh tomccl5 to IOpcrcentofthe protcin ncc<bofthc
COUll try. But a large portion o( the jute leaves go 10 waste while the nation
sufTef5 from protein ddiciency,

The nutritional survcilJ:U1ce project worked in 10 distressed areas of
Uallgladesh to develop indicatOrs o( nutritional deficiencies. None of the
project findings were particularly surprising: the percentage of income
spent on food is an indicator of nutritional status; the incidence ofmalnu
trition is highest among children under age three; and the percentage of
M:hool-age children attelldillg schO'.,)1 correlate.'l positively with nutritional
slatus, The inrucatorll devdoped will be useful asa I>asisfor poLiC)ldecisiolLs
and for lIelligning interv('ution prog.-arus.

The A:ppLied Nutrition Cell in BARe coordinates the applied nutrition
re5C3J"ch and issues reports 011 various aspects of nutrition policy. For
example. a report on the stahLS of zinc in nutrition summarizes the
ilUOTDlabon available on thatimporlant i!lSue. The materials issued gener
ally hdp generate lmpp.ort for nutrition prog.-ammlilg.

The work on nutrition in 8angladesh is based on sound premises. It
rccol;nae.'l that good nutritioll ill more than improvingagrictdtural produc
tion so thatlJlcre is more to eat: itisalso affected bya hostorexternal forces.
from floods to employment policy, and by personal habits. In other word'
it is essentially a deVelopment problem.

rroward Rural 'Development

One or the professionals actively involved in development work has some
interesting ideas about rural development. Although he supports family
planning program... now underway, he doubts that the retailing of contra
ceptives by itself will ever solve birtJl control problems. He think... more
mOlley might be spent on television sets so that people would have some
tJling to do besides have children. Although balteC)'::9perated sets would
suffice, more nU'al electrification would be better.

•
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fI
T'" ClRDAP Proj"t
In 1982. the Centre on lntegrated Rural Development for Asiaand the Pacific
(ClRDAP) spomored a survcy of national action on blebalf of mral clilldren
in Bangladesh. Sri Lanka, and Nepal. Theswvqwas followed by a workshop
in Nepal that recommended that ~ch country develop. with ClRDAP fund
ing, an action prognrn. 111C~Runl DevelopmentAcademyat Bogn.which was
invol\~d in conC:lucting the survt:y. w.u chosen to implement the project in
Bangladesh.

1beClRDAP project is:! broad1r-1uged effort to impact nlnl devclopmenL
The o~ectiVC'sof the project. a demonstration effort·in one \'illa~;-whidi

begnn in mid-1984, arc to provide basil;; education forollt~f-schoolchildren
aged &-10; to improve child health ManiS; to improve environmental sanita
tion in the village: to motivate families to grow vegelables ami fmil trees; to
encourage parents to limit family size; to organize parent groups for. capital

lformation; and to provide credjt to group members.

The reservations about contraceptives could be extended to agriculturlll
re:search. If high-yielding crop varieties may eventually displace farmers,
doesn't money also have to be spent on b<uic education.so that people will
have alternatives to farming? Does agricultural research rc:alJy contribute
much to national de:velopme:JlI?ThesequestioI1SC3lt be approached in two
ways. First. to what e:xte:nt h35 the agricldtural rC5C3Tch network il.sclf
researched the broader de:velopment iMUCS? Second, h35 agricultural
rcsca.rch affected devc:lopment?

!fhe agriculnrral research network is not really organized for socio
economic research. BRRI. BARf.alldSRTI cscabUshedunil5foragriculnrral
economics re:scarch in the mid-1970s. Before tJlat, the only work done was
by a smal.lunit in the Ministry ofAgTiclllture:. Some of the institutes do not
even have agy-icultural economists.

The main focus of research U1ldert:lkillgs by tJle institutes i., production
economics. BARI hasdone :;orne:work incosl«uefitanalysis, budgetingfor
cultivaLion, and economic advantagel'ofvarious crops< BRRI did a research
project to determ.i lie the socio-cconomicconstrninl5affecti IIg tHe adoption
orhigh-yielding varietiel'. iI'here have bceustudiesofa ma rkct...esearchand
polic)'-llnalysis nature. Research is underway 011 irrigation and water man
age:mellt and cropping 5)'!Ite:m,. BARe also implement' some economic
research studies directly, such 35 the workdOlle Oil agy-icultural research as
an invc.,tmenL

It is not Iike:ly that lhe 3gy-icuJturoli iustihlleswill devote major attention
to broad de:velopmenlissuesin the near future, Ithas been difficldtenough
to break into the single-crop research patte:m with the f:nming syslems
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RIlr:l1 Dc\dopmCIlI ACOldcmy at nOKI~l. AgJicultllr.ll prodllclhily ill oul)' nne part of
t.he nlr.llnccd.

approach. MoM ufthe re~;lrdIC("ll;arc lrnilled inlichl'llike agronomy alld
C11111n Inlub,)', 1101 suciulub,,}' :llid eCOIlomics, "llclll leir expcrl.i!'tC C~1I1l0teasily
exlcud hC)'olltilhe more Icchuical !llIbjeCl'i.

I)rubably the mosllikely b...·oups 10 ellgngc ill dc\'ClopmclIl research arc
lhe Ruml Developmcnt Acadcmy, the n:tllgl:tdcsh IIl:'itillltc for Develop
lIlelll Slllclics (IUDS) ,:tIlcllJle nltreall forSocio-Ecollomic Rese:trch alllAU.
Thc Rural Dc\'CloplIIClll Acadcmy at UClb'r.l i:'i c1niHg: field rC.'ic:trch in ntral
ill.'ititllIiUIl:'i, local plllllning, Ihc role of women, clc., but it l.'i primarily a

Irailliug imljtutioll. uros W:1.'iSCIIlP iullha)ullo condnct poliey-oriented
dc\'c1l1pmclIl rCliCareh, hut it h:L'i /101 a."~llIneclleadcnhip.nAU duc:'i not
havc lltc l.millcd 1II1lllpllWCr 10 carry lhe developmcnt rcscal"ch Inad,
allhough il i.'i prohably tltc Halural cClltcr for it.

Quc rcason sucin-cco/lumic rcsearch hll.'i bccn Ilcglcclcd i:'i !limply thc
~lir:'il.lhillgs-lirst"principlc. If lJlcre i.'i 1I0l enough fnocl. why worry about
nlJlcr dcvelupmellt ii\.<;llC:'i? Altother rea.'i01i is Ihal mllllY of lJIC !lUcia

eculIClIllic is.'illcS arc politically SCllsitive. Resc:lrch nil plant clisea.'lCS wou't
creale 1II11eh eUlilrovef!lY; ilil(llirics illin the St.,tll.'i of womcn or the land
lenure li)'Slcm will.
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SifiOIlS I&ficullure

nl(~ Rural DevelopmcntJ\:cademy fdt that nlral'BanglaHe51ii women... gi~n
tJie opportunity, would 11M' their lei.mre time for an i.llcome-generaUnR'
activit)'. Accorrlirigl)', a :M:rieulturc (rnhing silkwonns for the purpose of
making silk.) project was initiated in 1980.

1I11c project became. i.1J focal point for. a hmt of ollier de\'d0f!lnent
activilieiC e!ilahlishingacrerol union, proce:\.~llgrice, making fish net.... raising
mil kcows, familyplanning.ln fact; the projecibegan witli a lilera!;y, prograt!!,
teadiing,memlier.; of the group 10 sign their names..

1\Jthough lJiere have 6cen problems, the project has succeeded on the
whole. l1ie women are sincere in aueniting the weekly, meetings ana in
aepositing,their :\avings reml1arly.

K'l the economy, moves beYOlli:l subs.istence, however, the government
must devote more research attention to the ottier areas. i1'tie politica1l);sclI.
sitive i,.,ucscanbe ai:ldres.'foCi:I with rescarcti projcc tsthatlimit tile scopeoftlie
investigation. Eor example, inquiries iuto employment opporhuuties for
women can Dc undertaken without shaking the foundations of the 5Ociety.

The impact oftagricultural research on development, ttie sccond of tHe
major questions p.osed, is harCl to assess Because 50 many, factors are
iu\'olveCl, and they imp-act each other. iflie ttieory is that agricultural
research (amongother tlungs) leads to increasedagricllitural p'roductivil}:
which, in tUfIl, leadS to more general i:levelopment, particularly, improved
uutrition ana economic develop,ment in the m.raJ areas.

1\gfiCUltliRil research in Bangladesh has unquestionably lielped raise
agriculhmil prodllcLivity, and there are glimmers ofimprovement.in nutri
tion. The question is whether tlus progress is l>eing trawlated into roral
devdopmenL 1:\ the nlra! economy being raisea aoove tHe subsistence level?
If lIot, why not?

MlclUlergrclI's shldy o{i agricultural development imBangiades6 uses a
"good news, baa news" approach to the question. He observes50me factors
iliat contiil)ute to agricnltural dcvelop,mentand others tHat conat:ra.i Il iL He
rccommends IiOme p'olicy gpjdelines for the Bangladeshi govemment.

~'he positive factors are thatdie government slIpporuagricnlhlral devel
opment, eijucation I and, illcreasillgly, market allocation ofresources: there
is a good natnral resource base (land and water); farmers are willing to
rcspond to economic incentives; a base of tecli:nology has lieen developea
(high-yielding :varieties, irTi~tioll metHods); there are a came or-scientists
ana tecliniciaw, an emergi.ng industtjal sector, and solid dOllar supporL
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Whstthc ifdl" co.istries 1is providehope. BaIgladesli shohIcd not
de.spai-jtst because (tlechallengesarcs evcre , 
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Kc'\;n RII~hill~ of Ihe AI.L>. Mi.\.'\ioll in n:lII!lI:l(It'~h (wl'arillJ; gla~'il'~) :md ~l'IIList...
l'1 I\ARI ~al.inll ill J('s~ore. U.S. :lill funds h;l\'l:~ !JeClI wdl~}X'lIl ill B:Ulglaclesh.

The Ii nf COWi!J,,,j Ill.. is limuidahlc. howel'er. The rc.'iCllrch h,"IS(! i~ still
wCl,k. it i iml(lcclll~lcJ)' supplied wilh hUlnall capito'!. ami il ha... ineffective
cxlcw;inll support. 'Illt; lack uf physical illfnt'l!ruclun: allli cnlllillllcd
PUI"II:IUIII. gn)wtll pO!le threats. I'lcflicicnl pi lillie :\Crviccs, ill:ulcclll:lIC
fllrlll power. allel a dcJiciclll cXI}(lrt ha....carc limiting c1CUlCIIL'l. 'Ille sLatlL, of
wumCIl is still vcr}' rClilriClcd. amll:llullclllirc prohlems arc llot )'CI sohocd.

Dc:o;pitc tJlC cHllslrailll.'I, there arc visillic rClllilLdt~rsjll A..i:1 I1ml develop.
ment i... pm;sihlc. KUI'ca ami Taiwan arc CClIIIIIJ'ic,~ lhat WCI'C ;11 unc lilllc
1lll(IcvcJclped witll ricc....!J;t.\Cd ccullum;ci'i :llId pClplllaliUlI prCs.~llrCi'i. They
h,wc m"cle i'i,ICCC.....~flll t.r.ul.~ilinll.~ 10 allca.~l a Mllewly illclui'ilTi"li7,cd" i'it:ltlli'i.
OI)\'i01I.~ly, lherc nrc 1I1l111y clilfcrellccr..-hii'itoric:,I, ClIItUr.t1, pulilicnl, eCll
1llllllic-hetWCCII tlleS(~ CCIIIJll.J"it~~ :lIld n;1IIg1aclci'ih; there ii'i lin -:Ippru\'t:<l"
1i.~1 nfclc:\'cJopmcllt policies that Uanglaclesh IlIllsl pursue ill paill offailure.
What the "mudd" cUlllloles clo ii'i provide hope. n:U1gladci'ihii'i .shollid 1I0l
despair jllst heCntL~c lite challclIgci'i :Ire !iC\'cre.
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"""at Americans Think About Fortign Aid

In 1!J86, lh~ 0\'t'r~a5 D~vdopmeut ColU1Cil and JIlI~rAction.IW()U.S.-based
privale vohUllary organization... did a S)'!tC'lDatic SUl\'t'y or thC' views or
Ame'ricans on dC'\'dopmelll and U.S.·ThiTtI World rC'laticlIIs. 1·lere arC' .some
orlhe findingJi wilh rqp.rd 10 AIOC'rican rorC'ign aid:

I. A majorityorAmericam ravor U.S. drorts 10 as.'Oi.sll1urd World COlUluiC'5
with dC'\'t'lopmC'nL NC'arly 90 percC'nt agrC'ed with Ihe stalement that
"wbcreverJX"Oplc arc hUllK"l' and poor. we ought 10 ell! whatWC' can 10IIdp
them.• More than lhree-quartenagreed that as aworld kader, tbe United
Slales ..honld set an C'lUmple hy hdping poor natiolU. A .'Oi.milar IlIlrnbcr
hdiev~d thai helping tJle l1Lird World would also bC'lIC'fit tbC' United
StalC'.. in tJl~ long nUl.

2. i\mericaru ~xpreMa 5lrOllg prderence' ror thoS(' Iyp~" of U.S. economic
aid program"lhat lUa..1recogni7.ably aim to ddi\'t'T Iidp dir~ctJyto poor
people. Di"''1s1cr-relalcd aid wa.. raled "high priolity· by tJle huge5t
percentage or the public. Abo raled "high priority" by a majority were
a.uist:ulce programs es.o;cnlial 10 U1II1:"'1!T7I1 development efforts-hC'altJl
carC', edllution on familypl:uming. provirlingbirth conlrol, and hdpfor
ranners.

TillS is good adyjc~ for the agricultural research system as well. It has 110t
reYOluuonizcd the society. hut it has produced concrete results that have
affected CVClllo;. The rc.~chersmust now build on this record.

Aid and c"mfarl

Hall.' Patrick Petersoll s.,~, 50mewhat nJefuUy,lhat he is "just a bureaucrat
IIOW. "Trained asan agricultural economist, he has had littleopporhllllty to
ply his trade in Dhaka. r.ikeolher mi!\.';ous, the AI.D. mis.,ilJll in Bangladesh
piaiL' and mOllltou programs; it dOC5 not implemellt tJlem directly. 1m
plemelltation i... primarily in the hands of contractors, such as Winrock;
CARE. aud NRECA.

The missiorL' plall and design pro,,~ms,pick the implemelltingorgani
zatiOIl.', and 5upervise the work. The programs probably cost the taxpayer
a liltle more this way. hut most U.S. aM moneyrehu-ns to tJle Unjt~d States
or goes to U.S.-based organu.auoIL', thus helping (0 build support for the
program. TillS is 110 small matter for an agency that gels [jule comfort from
tlle publk responses to ils effort&.
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TM Failh and 1M Virion
"I believe diat Oil,. money bas been weU~n~ I think We have a sound
program. What~ have done bere may notbe relnoant in othucoWluiesthat
have 20 different level ....rtt~lopment. We b~ve stressed instih.ltional dC'W'lo~
ment bere, the need Cor the nation to est.ablisb a strong agricultural researcb
system to develop some ofils own technology. The ~suJtsoCoW' efforts bave
not shown lip £ully~t.You have to have the faith and the vision to give things
time to work. • 'I

It' --Alan Hurdu!, A.1.g. Mission. Dhaka..

An A.I.D. mis.siOIl has an enormous responsibility. It must articulate a
long-nlll strategy showing how U.S. assistance can be used to de"f'elop 20
COUJltry, malting sure that the strategy accords with the policy orientation
of tile administration in Washington and the capacities ofthe host coun~.
It must then come up with programs that fit the strategy. tailoring the
programs to meet budgetarygujdelines. To carryout the programs, it must
gain the support of dozena of autonomow agencie~LherdonOR, the
hostcountrygovernment. and contractors. lfthe programs fail, the mission
may lose fundillgon grounds that the e(fort iswasteful; iCtheysucceed, the
mission may lose funding 011 the grounds it is UfUleccssary.

The A.I.D. program in support of the agricultural research program in
Bangladesh is an outstanding example ofwhat an aid program should be.
In the Hnt place, the aid is desperately needed. The government of
Bangladesh is committed to improving agricultural research; it chooses
workable policies and eschews caut and rhetoric. But itlacb the resowce$
to fuUysustain the required effort. Withoutdollor a.uistallce, the rcaearch
program will decline, and a cotultry friendly to the United States that badly
wanu to improve itaclfwill lose ground.

Second, theA.J.D. program is basedon all the right pri.llciples. Itdocs not
go for the "quick fix" that Ultimately fails, for gaudy projects that lookgood
ill reporls but bad in the field, for relief mcallUres that put people on the
dole rathe" than the road to selr-eupport. The mission is institutionalizing
science and tedUiology. lu support ofBARC, and its emphasis on farming
systems rellCaJ"ch, ita pwh for private sector initiativea, ita drive for modccn
technology all support this goal. In the long nUl, the Bangladesh agricuJ
t'W2J rC'search network will be able to do the job iuelf.
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Allw:,,' IlfI~."aill alld hll1lil)', '('he 1\111;111 fanncr is Ihc ultimalt: IK:lIc1icial)' III :lRTiclll·
IlIml n:St':II'ch.

'1'llinl.lllliJ"('an: alf(::l(lynlll<:n~leacllic\'ell1mll~,Greal prndllC:;ljllll ,~O'i[les

Im\'t' l)Ct'll 1ll:1I1t: ill rin:. Wilt:al, POl:llol:S, :md plll~~: gl'ea(t:f1l"cliallcc 011
l(:l'til i",el allll irri';'IIilHlllas het:11 il(:hic\'I:c1; BAR<T: has Ii Ilallyg.lillt:lll:fIIltnll
'11' II", l'eSt:aITIi dlllrl; 1;11'111(:1'1' :In' hee<llnilll; aware "I' tile illlPlll'l.lllc:t: III'
n:l;t:lallll:s, 1i\'csIII<;k, :I11111isll illlllci,'(licl,~: alit! Ilcglcct<:11 arcaslll'rcSt:an,ll.
sHeh ;IS f(lle,~II"Y. arc heill).; addn:s..~c:d. Thc:st: lIrc lIolt'worthy al'hil:\'I:lIlCIlt.~

ill a emilio'}' lhal sl:lrh:d a,~ n'{,(:lltlYll,~ Uauglaclelih did.llluoR Ihe Ullilecl
Siaies al l<:a.~l rio }'CHrli 10 hllild 11 credihle agrir;IlItIlr;11 re."earch allli
e'xlt;usillll Pl"Ilg,':III1; Uallg:ladl:lih ....~IS hurn ill In?!.

Foun", the g:lillS Im\'l: hcell made wilh lhl: hili parl.iciraliull of the
Uang:l:lflc~h govcrllll1ent. Nnlllillg hali hl:cn l'orCI:d 011 IIllwillillg nmcials,
;lIId lillie' Im,~ he:cfl waslcd; Clll'rnplillll ill high places is millilllal ill tlds
ellllllil y. '1 'hI: Wuilcd SlaWs h:l.~wIII kl:<I l!trough 111(/:11 ill.~til nouns like BARC
:11111 has had gllllfl rcialiullli wi III t ht: ministries, Cllul'(lillatiullol'dTiJrt with
ottum 11,111111'1' is cxct:plilliially gCll,d.
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tonLs, and( J~ntere farmers bepeie gtwmtow ca po 

h~tan~b~ marginland beforced"_,: 
to yield thre crp intado two? ijleld. owcan famileesti H"I 
stretch ameager food ratio for better,nutrition? Testit in th field.f1-ow 

canertlizririgation, anid hugh-yieldinrtyseed b made to a d up
to abounit tifl IhajNCS estittest it, test it. BagladeshhIas bccomie a vs 
mosai7c of testing fiel.cds. 

Of cloutrse, the pe~opeI are poo r, the reso iurces arc limited, anIId thte road to 
prosperity islong But the government care s, theC farmeIrs are enlthuist,
anld the donors are, geneious.: Abovc all, th 'fields' ardlastee 
sometie luhsh, sometimes brown, buit aways promising. Research and 
ag-ricltr hae In th tesingfields, anidthe strenth of the relation-,, 
'hiplholds'ithe to the future of Bangladesh 
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17Ie Tmiflg Fields

Beyond the diplomatic cnclave of Cutshall, beyond tJIC sprnwling city of
Dhab, the life of nand Bangladesh goes on with grit and dctcrminaLioll.
Rice farmel"s plow with bullocks and take paddy to m:u-keti women [Mmcrs

fetch waler and dry 5lr'aW in the roadways; lalicUcss rarmcra~tJlcrwood for
Mlc and waler hyacinth., for fuel; part-time farmers rig ncb for fish and lill
ricbhaWll for c;ulh, Life is ham bUlllot witHont hope.

At rc.~aJ"ch staUOIL' and on.farm ~IC5. agricultural scicllLill15 check their
experiment', observe their plots, record thdr fiJldjn~, frame their qllc~

Lions,and piau their tests. Howcan farmers be ,:!rcv.Wcd upon t~growmore
wheal and vegetables? Tcstit in Lhc field. How ca.n marginal land be forced
10 yield three cro~ instead of two? Test it in the Geld. Bow can familia
stretch a meager fooel ration for belleT llutrilion?Tclit it in the field. How
can fertilizer. irrigation, and higti·yieldillgvarietyseed, be made 10 add up
to a bountiful harvest} Test it, test it. test it Bangladesh ha5 become a va.,t
mosaic of testing fields.

orcourse the peoplc are poor, the resources arc limited. and the road to
prosperity is 101lg. But the government caTCS, the farmen are enthusiastic.
and Ihe donors arc gcncrous. Abovc all. the fields arc always there
somctimcs lush, sometimes brown, bill always promising. Rcseardi and
agricnlturc havc nlet inlhe tcsting fielel" and thc strength of thc relation
ship holm thc kcy 10 Ihc fulurc of Bangladesh.



Foremost: ourceSeodr 

Agiutral Research in 'Bangladiesh:, Cot ig oainau k
 
Dak-Aala'gladesh1Agriulual Rese 11ch Co6unl19
 

ialingAnculualleyrc Programj: Poi of thze Regwnal owchap

.Research PrjogramEvalaion.DDaka: Bagldh 'AgrculturlRsac
 

Cucl1985. 
Ten Years' /A'g'icultural Ritwarch in Bangludesh.*Procee4:ngs of the NalionaI 

Sympsiim on Agri turallesearch.Dhaka: BankladesliAgriculur Re-1_ ;j-r"_ 
earch Council 1985,r 

enzgreE.~oydCh1arlesHI VAntholt, and Morrs taer,Agnctd
 

turalDeveloIpmentIn ,Bangladiesh."Bouilder,Colorado: Wsti Pres
 
1984.
 

-Books,,Pamphlet, andArticls_ 

Agrciltralesearch.SectorllolicyPaper.Washigton. Th World Baa ,1981 
Abmecd, Raia 'S, FI ua bnin Dhaka;th tacle and 'Rea lit. 

Universit Press Lmited 1986.L
 
A iaa b Jute SupjY Response,In Bagad he,
akmaa .asiiingtoni~~h 

YOMdBanlk 1985."' 
Alaingir, M;K,'Dhelopment Strategy fornlads.hka Univ tof 

Dhaka Center for Social Studies 1980 
Alm,A.lx,An ntroductiono anglaesh grc re. Dcca: M Alim'17 

AppeNd~: SQuJ1€e MateFials

'Foremofl Secondary Sources

Agricuitllral &fmrch in 'Bnnglaksh: Ccmtn1buting 10 National Devtlopmmt.
Dhak.-t: Bangladesh Agric1dtuca.l Research Coullcil,1983.

Evaillaling AgriclIlJural &tmrcJi Program.s: lUport of the 'Regional Worbhop on
'!VMnrdll'rogrnm Evaluation. Dhaka: Bangladesh 1\gricultural Rcscarcli
CuunciJ,1985.

Ten Ymr.( of Agricullllmi &u:nrch in BnngI-ntU.rh: ProatxIin~ of tile National!
Sympmillm on AgrietllJu{nllwearch, Dliaka: BangladcshAgriculturn.l Re
search Council, 1985.

Wellllergrell, E. Boyel, Charles H. AUlhoh. and Morris D. Whitaker, Agricul
lund Dt:vtloptMnl In Bangltu/.e$h. Boulder I Colorado: Westview Pre&'l,
1984.

Books, PamphletS. and Attidu

AgriculturalRJ..smrch:&dorl'oIicyPnper. Washington:The World Bank,19Bl.
Ahmed, Ra7Ja S., 'Ilinandng tht 'Rural 'Poor: Obstada and 1Wlilw. Dhaka:

Ufli~uityI)rc:\., Limited, 1986.
1\kiyama, Takama.'\..., jute Supply 'Response in &ngladeJh. Washington: ifhc

WorldlBank, 1985.
Alamgir, M.K.. Dev~nt SlTakgy for Bangladesh. Dhaka: Un.iven.i~ of

Dhaka Center. fo~ SOcial Studies, 1980.
AJim. A.. An IntrodudionwBa~h AgricuUlJTt. Dacca: M. Alim. 1974.



5 ,-4The TeslIa gFieLd 

Assesing'Ear__ners,N14i0gigg~clurlTc ~. Mexi co- CG
CIM 1'980,a (,Iaptedb91 A
 

Ba gld-h hk:Pblished' onteOcsodi h hsli ofr
 
ecof Forein Miliser 1983
 

Bagaeha lnce'Cliittigofig: LiteratuDivisionn
 
Beingladesh ContraceptiviPrevaleIce Sit~ 
1vy, Daa Mr983.FinalR4 

landi 1Associates195
 
"Baglaeth
Whr Crdt7' heEco omist ct


1-_,,986 pp. 23-26 W
 
'Banglades in'Maps. Dhk:Uiest 
 f Dhaka1974

_ChoW(dII y,Kabir, "ThejcSt.,at'e of Englishi Bgdes i,, gaes.ur


teryV,'SepL*-1986, pp.22124ff
 
Cr odPulR. ndA..Baircl Jr.AID Expvience, rn Agnocltu11Reearch:.A Review of I-ojec ta~ Wahngo:Uo)gnc o
 

Internationalzi-Ien,192
 
Cummings RaphIW,jr.,'ardjohnii S.:Robinls 
 "Settling Priorities ino
 

andAgi~dur~esarh , Hrions,Oct. 1983, pp. 28-33.
 
"Ershad''s'Balancing Act," arEa(sternEonom ic eview a 186
 

Falad~us, ndR.PakisonBa .fadesh:The TetCaseforDevelopmnt.,4

BAoulderCob .:,Weti res 1979
 

Gill, G.j. Agiuu 
 eerch inz Bngladesh: CaL n ?eu~D AkaAkpgladeshl Agricuiltural Resea oucl 1983 
11&"1Mahabiub, "Agricultural Devebopmen tin Bainladesh:A Hisoia 
PerspectiNe The'Banglades evelopmient Studies.'Yd (IDec18)PP.75511H'.1 I-asetrAdl "Mechanlistio riutiean omenl 

if anglad'sh,1"TheiJournal of Social Studies Jan.'1985 p 810
111tegrated Appro aches to Rur'a Develope-4Dhaka r 

sity Press Limited, 1986, p e
"Msionl ofthec MontkAID in Banigiades i Fw-ntIe-, Nov. 1982, pp9-11


MCJciPt"We Weren't Looking ForaQik i, NewY,
 
Tine5, Nov, 23, 1l986, Busitj1les's Section
01p.2.

NationaiAgoicleurallearchPlan 1984-14989. Dhaka:Bangladcesh'Agricul
turalI Iesearchi Council, 1984, 

Nyrp RAhd~ ala Ate andbo4for Bangkaesh. ,WayrpPihadF.cshington:Th
American Uiwste,9 

Pray, -C.E. OThe o. Agricultral Research in angladesh,Lm 
BangladeshjournalofA ralualEconmics I I Dc,"I979)4 pp 1.Pr .a, and jock R.Anc crson, Banglach nth S.AReea 
AStudy of Irheir Collaoratiof' inl Agricldul Research1, :Washingo
heliWorld Bank 95 

Proeeins f the NationalSemenaron sFies efearch t, Bangaes.Da"a
BAangladeilhAgricuiltural Researh Countcil 1982. 

A.lW.fing Farmr:r-s' Nenu for Dt:liping Agriculluml Teclmolnt:J, Mexico City:
CIMMYI', 1980 (ad'pled by lADS).

RanglnN:fh, Dhak.1: l'llblished Oil !.he Occasion of the 14tH Islamic COIuer·
ellce ofForeigll MhlutCrll, 1983,

Ran~1t at a CUJna. Chittigong: Literature Division, n,d,
Bnnglaksh Contmaptiw PrnKJknu Survey, 198J: Final &port. Dhaka: Mitra

aud A",o;ociales, 1985.
"Bangl:Hlesh: Where the Right Policie~Get No Credit," The&onom;st, Oct,

1986, pp. 2S-26.
lJonglaksh in Mops. Dhau: University of Dhaka, 1974.
Chowdhury, Kahir, -rhe State ofEnglish in Bangladesh,"Bnn~hQuar

terly) Sept. 1986, pp, 22-24ff,
Cra~ord, Paul R., :wd A.li, Barclay, tlr" AID Experience in AgriClIUurnl

lUvarclt: A &vi",u of ProJect EvaluntiOfU. Washington: u.s. Agency for
Iliternalional De~lopment,1982,

Cummings. Ralph W"jr., andJohn S. Robins, "Selting Priorilies in Food
:tud Ab'Ticult'lre ReM:'arch,~ Hmiums. Oct. 1983, pp. 2~33.

"Ershad's Balancing Act," Far En.sltrn Emnomic &uiew, May 1986,
Faalalld,jllsl, andJ.R. Park.illSoll, &nglndesh: The Te.d CoseforDewloflmnd.

Boulder. Colo.: WC3tview Press, 1979.
Gill, GJ., Agricultural ~Mrch in &ngladah: CafLf and RdumJ. Dhaka:

nangladesh Agricultural Research Council, 1983.
Hoss.-u II, M..habub, "Agricultural Development in Bangiadesh:A Historical

Ilerspective, R The Bnngltukfh lkwlopmm' Sludk.l. Xli (D~, 1984), pp..
29-.1j5.Hye, Hasnel Alxlul. "Meehalusatiofl "I AgriculhU"e and Women
in I\angladesh," ThcJOIlrllltl ofSocial Studic.'J,jan. 1985, pp, '18-100.

----,lntegraledApproache.'J 10 Rural DevelopmenL Dh..u: Univer·
sity Pres., Limited, 1986.

-Mis.';ollofthe Monlh:A1D in8angl..del'h.. R FrontlinM. Nov. 1982, pp. 9-11.
McPherson, IJetcr, "We Werenil Looking For a Q.ujck "'ix," The Nnu YorII

Timl'.f, Nov. 23, 1986, 8lL,jneM Seelion. p. 2.
NotionnlAgriculJuml &vmch PlIJn, J984-1989. Dhaka: Bangtadesh Agricul.

lural Research Council, 1984.
Nyrop, Richard F., et aI., ArM !/lJndboolr. far Ban~, Washington: The

American Uruvermly, 1975.
Pray, c.E., "rhe Economics of Agricultural Research in Bangladesh,"

BangituJe.'JhjournalofAgricullurlJl Emnomia, n (Dec. 1979), pp. 1-36.
Iny, earl E" ..ndJock R. Anderson, Bangladesh ..nd Ihe CGlAR Celllen:

1'\ Study ofTheir Collaboration in AgTicuhural Research. Washington:
The World 8ank, 1985.

Procmling.'f ofthe National Seminar on l'i.rJurie.t IUumrA in8a~Dhaka:
Ballglade.,h Agricultural Research Council, 1982.

-



Ra-TL n ush-idan il, "Mdoptin of HI 1Rl ofNVaiabit ofiptad 

'SUPPly Sidce Probexnsi" Te Bangldh Developmew ~Sisw- Dc. 
19838 ppj!-5 

Rutta--Vern onii -Agicullural 'Research,Policy. inn'eapolis:-University of- ', 
Milloa Press, 98 

-Scietce andRice inlndoinesiai.Bo(stox.-OelgesclagerGura and 1985,ii1Hm 
A.ID. Science and TcolginDvopetSres. 

~ataoJse Rolco, Bangladeh( Travel Survia Ki .BrkeC lfona 
L6ciiely Illanc t Piubliia1is; 1985r"' 

Scott;Gora' . anCMi n~rr Te ImatofT echno6 Choice on,Rural 
~nnBangladFh:PfNoblem and un ze.alintn 

Worl Bank, 19 5. 
ihiiner W.W. .P.F, Phillip, and W.R.Schl FamingSy sResearchan 

Delopment: GuidelineS fJor Develig Coutres Boler, olrao 
Westv wress%, 1981. 

StatisticalPocket Boko~ngaeh 48.Dlaka: Ba-nglade'sh Bureau of 
Statistics 95 

'en Years of SugarcaneResearch. Ishurdi:~Sug-uaicnResearchi andTrajining 
In'stitute, 1983. 

Thigpen, M. Eton, and: Takai -Akiyarria, Prospectsfor the World Jute 
Thdiustry. Washington: The World Bank, 1986. 

Tlioreson, Abnerjamcs Cudney, and Sabihulddini Abimed,,"Rural Elect i-. 
fication Developmieit in Bangla-deshi," M en, eSystems5,juine982. 

"Whecat in Banigladeshi,"CLIAMYP'Today: No, 15. Mexico, D1.F: Centro 
'Itenaioalde Mejoramiento de Nmaiz y:Trigo,; 1982.L 

IWhdtAmericans Think: Viewvs on Dmlpv an .S '-hr World Relations. 
mqj, Washington:QOverseas Development Council, 1987. 

iIt nntiona andechnicalBulietns' 

"ABrief on BanhldeSh Ri raI Fectriflcat-ion Prog-ramme." Dhiaka: Rural 
Electification Board, 1985. 

AbouitBRRLJoydepurtf:lBtalesh Rice ResearcInt itute, 1984. 
An Introduction toDeler'Develqpwent and,TrainingProgrm&9hliaa:'Bang. 

ladesh Agricuilturia Development Corporation, 1986.' 
"Bangladesh," Background Note, Washlington: !J.S."Depart-ment of State, 

Btueaii ofPtblic Affa rLS,1984. 
BangldeshJute ResearchInstitute.Dhaka: BJRI; 1982, 
faq, M. Nu nl, -RuralDeveo.'nnentAuer, Bogra: RDX 1983,: 

1-loquc,NMZahidil, and Peter R, HIoibs Rainfed CroppingSystemnsjoydepur;-
Bangladesh Rice Research linstittt 1981. 

Appendix. 155

Rahm~uI, R1L'Ifud31l I., "Adoption orHW: Role orAvailability orlllpUls and
Supply Side Ilroblems," Tlu Batlgfak.sA D~lopmtmt Studid. Xl (Dec.
1983), pp. 61-75.

Rutlo,n. Vernon, AgricuUurol Re.J,.arch Policy. MilUleapolis: Uluvcrsity or
MiulleMlla l)res,'1, 1982.

Scienuatld Riuitlltldon'-fin. llo~toll: OeJgeschlager, GurUI, and Haill, 1985,
A.I.D. Sciellce lliid TeclulOlogy in DcvelopmelltJSeries.

S3l1tiago.1ose Roleo, &ngkukth.· A!1'ravtlSurvivol Kil. lkrlteley. €aJjforn.ia:
I!.ollcly Plllllell~lblicatiOJL'I, 1985.

Scou, Gloria L.. and Marilyn Carr, rrhl! Im/Joa of7«hnolot:J C.hoiu on Rural
Womt7I in lkJnglrUl.tfh: Probkiiii nn(l OJiPiiiIutlilia. Washington: The
World Ibllk, 1985.

Shaner, W. W.,I). F. Plullip,alld W. R. Schmehl,FarmitlgSyJtnmRnmrdaatld
IJl!IJl!lofnnmt: Q,iklint!:l for Devftoping CoUtltm.s. Boulder, Colorado:
Wesl\'iewllreM,I98I.

Statidiml Podtd IJooI,. ofBatlglod.t!:lh.·1984-85. Dhaka; Bangladesh Bweau or
S(atistic~, 1985.

Ten Yam: ofSugnrcntll! lleuarch. Ishurdi: Sugarcane Research and Trailung
Institute, 1983.

Thigpen, M. E1tnll, ami Takama.'Ia Akiyama, PnnpecLr for Ihl! World jUle
Indrutry. Wn.,hington: The :World Bank. 1986.

Thoreson. Abner,Jameli Cudney, and Sabihuddin Aluned, "Rural Electri·
fication Developmenl ill 8augladesh,· Modem POUJerSyJlmu,June 1982.

"Wheat in Bangladesh," ClMMYT Today: No, 15. Mexico, D.F.: Centro
Inlernacional dc Mejoramiento de Maiz yTrigo, 1982.

W1rat AmniUltl.l Tlritllc: VlnUS on~t and US.-Third World Relaliotu.
Washington: Overseas Developmcnt Q:umdJ, 1987.

Infonnatio",,' and Technical Bulldins

"A Ilricr 011 Bangladesh Rural FJectrificatiOIl Programme." Dhaka: Rural
EJeclrification Board,1985.

Aoollt BRIU.Uoydcpur: Bangladesh Rice Research h",lihue, 1984.
An Introduction to DMkrlJroelofmtml and 7"ainingPrograJflmL Dhaka: Bang

ladesh Agricultural Developmenl Corporalion, 1986.
"nanglade~h," BncAgroutld Nokf. Wa.dungton: U.S. Dcpartmenl of State,

Bureall or Public Affain, 1984.
Bang/lukshjuu. &smrch butituu. Dhaka: BJRl, 1982.
I-Iaq, M. Nunll, Ruynl/hrMlofrmtmt Acndemy. Bogra: RDA. 1983.
Hoquc, M. Zaludul, and Peler R. Hobb8, RnitlfedCropI'itlgSy.stmu.Joydeptlr:

Bangladesh Rice Research Institute, 1981.



156 ThesetingField 

HossanMoamma~fz oMamad Nur-E-Elahi ,an loamaNI 
Miah1 "Far'nerAdiij Sth f/eomddaie
"Mstrla Ogai t:,, ccinical Report No 16; Open Water Cature 
Fiery--Resoutrc'es;* e'chnficl -Rpor: Nn1 

Ctrol, -Dr-.uinag I~j atandDe 16'mt;Tehulilcl ReportN.
18, Coastal Shrmp Aquaci hitre Resoiurces; T chnicaFlpr No.19 
Clse Wae i-lueFseyRorcs. Dhakax Ministryof Irriga

t~oWater Developmenit,,and Flood (Control 1985.,'
ModHern Dou'bleRice Crop)pingPaItemn Technology Un-der rstnarmingy~~

"Jo,depur: Bagael scrh 16 194
Mao ,RPtet Trans~t 9Nce Re.f~ 

Bangaeh.odpru::angladesh Rice Research Institute, 1984. 
anualoJte Keaf anrd Me5sa Gmiwplasm Colectionl: M/swa~ E0 luIation, and~ocumentationl.Dhaka: Banglades ut Rsearch Institute, 

1986.
 
'Nationat rciua~~er/ ~ ~41989.Dhaka: BangladeshAgricuil 

turalIResearch Goici1, 1984 
Pio&eedii gr0tohelF.rst BRJ?J-.xtension Multilocationz WMAi g Group Metigon 

Ri-a- 1 C4,roang.~sem.joydepuir BIangladeshi Rice Research histi-
Project Profile: BangladeshAgriculturalR~esearch Projec: hseJDaka:WInI

rock International, 1986. 
Ruratlectrficaio!Program, Banglesh:TheFirstfFiears,1980-5Dak: 

RuralI lectrification Board, 1985, 
Some, J?esearch Acivieasof Bagaehjute Research'Institute and Their' 

1yospect. Dhaka:BngaesjtResearch Instittute, 1986.A 
This iisBARC. Dhbab: Bariglade'sh AgricuffturalI Research Co6un'cil 1983. 

Wnrock InternationaL Washington: Wulnrock In'iternationl Institute' for 
Agritilua Deelopnient; 1986, 

Unpublse ProgramMaterials 

"Annual Budget 'Submission~ FTY1987,' Bangladesh." Was inlgtonl: U.S.
'Agenicy for,Internationa-I Dcvelopni 985.,

"Annua-lRceport'83, Sugarcane Research and Training Instittet." Ishurdi: 
SRTI1, 1984. 

"Annual Report,1982-83 and 1983--84," Ishuril BARI
 
Station, 1985. 
 einlRsac 

""Annual Report, 1983-84."Myrinig:Bi ld'hIsiueo udaAgriculture, 1985,,.yciig:Bnlds~sit fjula"AnnualW Report, 1984-85." Bogra: Rurin DevelopmnentAcademny- 1985,

HOM,,"l.in, Mohammad Afz..'l1, Mohammad Nur-E-FJahi,and Mohammad N.I.
Miah, 'Farmn' Adoption S'ud, ofRecommended ROinfed.

~M".'Iter Plan o..galli7~tion:TechllicalReport No. 16. Open WalerCapture
Fi.,hery Rcwurccs; Technical Rr.pnrl I'In 17. Fish-=rie!l :md F100d
Colltrol, Drnilmge, auClllTigatioll Oew:lopment:Technical Rep-ort No,
18, Coa"I:l1 Shrimp !\qll;\cliiture ReMlurce!l; TecluucallReporl No. 19,
Closcn Waler Cullure l'i.,llC:ry Re50urce.'l. - Dhak....: Mirustry of Irriga
tion, Waler Development. and Flood Control, 1985.

Modem Dorlhk Ria Crof11ingPattmi Technology Uflder&istingFarminKSyJlmu.
Joydepur: Uanglade!lh Rice Research Institute, 1984.

Magar. Noel P., Po/mtialin Rai,iJiillf'raruplnnltdRiaPr udion in Norlh-Emt
&nglaktfi.Joydepllr: 8anglade!lh Rice RCM:arch In.'lutllte, 1984.

Manrlal for }lIlL, /(maf and Mt;ttn Cnmplosm CoU«Iion, C.onJenJaiion, Evalu
ation, andlJocumenintion. Dhaka: 8angladcshJute Research Institule,
1986.

NationnlAgrictlllural Rt'-Wlrch Plnn. 1984---1989. Dhak....: Bangladellh AgTicuJ
tural Research COllllci111984.

ProcmlinKt of'h~Fir:d BRJU-ExienJion MuUilocation WoriillgGroup Mtetingon
Rir~&.ltd CropfJing.SJ$tmu.Joydepur. Bangladesh Rice Research 11uti
ttllc, 1984,

Pmjtd Profil& &nglab;lh Agricultural llesMrm Praj~d: PhtUt: U. Dhaka: Win
rock International. 1986.

'RllraIEkctrijicationProgrnm., 'Bnnglnb..lh: Th~FintFive Yertn, 1980-8'. Dhaka:
Rural Elcctrificauon Board, 1985.

&"". Rr.um,h Achitwmmb of Bnngltukth l"u Reunrch ImJiluu and Their
Pn:upeds. Dhaka: BangladcshJute Research In5litute, 1986.

This it /JARe. Dhaka: Banglade!lh AgTicu.lturaJ Research Council, 1983.
mnrocA Inlt!mntionaL Wa"rnngton: Willrock Intcrnational IlIl'Itit\lte for

Agriculturnl Development, 1986.

UnpublUhed Program Materials

~AlInunJ Budget SubmiMioll, FY 1987, Bangladesh." Washington: U.S.
Agcncy for International Development. 1985.

-AJIIlUal Report '83, Sugarcane Research and Trailung Institute. -Ishurdi:
SR'n.1984,

-AJumaJ Report,1982-83and 1983-84."lshurdi: BARJ Regional Research
St.... tion, 19.85.

-~UlUai Report, 1983-84." MymclI&ngh: Bangladesh Institute ofiNucicar
Agriculture. 1985.

-AJumai Report,1984-85,"80gra: Rural Development Academy, 1985.



Annual Report, -198~ 6." Jaalpu1.angladesh Agritral Research 
Iiistiiit OnFarmr Rsrch Di 1sioi 986 

AnniaIRese,,AchPr 98-8,I Imnehurdi: SR.t19.86. 
119Baingiadesh"A ilra Resc, h Projct Ph Ill'I Si onith'Pro gss 

Re~anury;un 86.Dha~r inrckInternational '986 
Banladesh Rural Electrification 11I FYI986 Project Plapr DakaA D 

"ARiinnual Report 192-3 Jodepur. Bangladesh Agricutral Re

"Banc Rice RResarcsegadeshInttt 1Rgoa Rashahi BISStati, 

BAIPlssIprovement" P~rogramime Anniuuajl Report,-1984-:85 
'Ishuridi: BIARI R'1"I.RCcrci tiii,1985."\ 

CutyDevelopment StrategyStatemen,; FY.1986;- Bangladesh. W7sh
igton: US. Agen yfor Internationa Devlpet 94 

Copping Systems Research1 and Developmecnt ProgTrme: Annual Re 
port,1984mm5. Mymensingh BagaehArcutrlUi ys 

Department ofAgronomyi1 986. 
"Fsemnan'd FisingCommn-i tiesV1 Spc ial R e fere nceoteRl 

ofWomenandCo-Operatives in imal--aleFishtingCmuiesn 
Bangiladesh. "Dhiaka: Baiigadesh ictdturaii Researchoucl 196 

"Fsr y D a _agldehgiulal.,Research C'(;ounci,18
'FY,1988 COngresioal Presentaioji," ,Dhaka:'_U.S.Agency or ntecrna-_1,.: . 

iDeveloptuent,-1986. 
"Ciicral Information,,Frmn S tem Rsear.uch1 Site, Yulikpur. "Ishuri 

Vinirock 1986. 
,'-,,Khan;'M: Rahmrian; S Alamri and NVignarajah "Homete d" Homan~ m F ang Systems 

Research Site," Paper Presenited(IatSymp~ositumi Kansas State iuvers 
Oct. 1986, 

'fdormlatoii'Ablit the Regional Agricultur'al Reearc SCtoIh 
BARI: Ishiurdfi n~d."!, 

."Master-Planfor Vorestry Research for Third;FiVe-YearPa.Citgn 
Forest Reseairch Instittet, n~d 

"Master, Plan of Five-Ya Research Prorames"Mymeinsingh:'Bag
desh Iisti tuite of tuicIear Agicultur 198 

"Ovrvie~w ofti angladeshAgticluaRearhSsmanBck 
n," gound." Dhaka:.U.S. Ageticy for InternationziFDevejop ntI 19 86.t 

vatization of Fertilizr Disti onin Bangladesh.",Dhaa odn 
Aiutr Diiso ,.D haka, 1985. 

"Proec Pper: Bangladesh FertizerDistiun Improvemnt II. ah 
ito U10 ecfor Iniernztional Dcvelopment, 1984" 

"AJUmal RcP9rt. 1985-86." JamaJpnr: Bangladcah AgTic'dturaJ Research
Instihltc, On-Farm Research Division, 1986.

"AJUIlI."l.I RCM:arch Programmc, 1985-86,"lshurdi: SRTl, 1986.
"Ballgladcsh Agric'dtllntl RCM:arch Project, Pha.~ II: SUr: MOllth PrOgrCM

Rcport,January-Junc 1986." Dhaka: Winrock Intcrnational, J986.
"Bangladesti Rural EJcctrificatiolt III: FY1986 Projcctl)a~r." Dhaka:A.I.D.

Mis..'\iOIl,1986.
"BARI Annual Report. 1982~S."Joydcpur: Bangladesh Agricuhural Re

search hL"tihltc. 1983.
"Ballgladesh Ricc R.cscarch Institutc Regional SUition." Rajshahi: BRRJ,

n.d.
"RARI Pulscs Improvemcnt Programmc, Aruma! Rcport, J984-85."

Ishurdi: BARI Rcgional Rcscarch SUitiOIl, 1985.
"Country Developmcnt Stratcgy Statement, Fv.1986: Bangladcsh," Wash.

illgtOlI: U,S, ~cncy for Intcrnational Dcvclopmcnt. 1984.
"'Cropping S)'!IICIruI Rcsearch and Dcvelopment Programmc: AJUmai Re

port. 1984",85." Mymensingh: Bangladesh Agriculhu-al University,
Departmcnt ofAgronomy, 1986,

"Fishermcn and Fishing Commwtitica, With Special Refercncc to the Role
ofWomcn and Co-O~ratiVC5in SmaU&alc Fishing Commwuties in
Bangladesh,"Dhaka: Bangladesh Agricuhural Research Council, 1986.

"Forestry," Dhaka: Bangladcsh Agricuhural Research Cowlcil, 1986,
"FY 1988 Congrcs."ional Prcscntation." Dhaka: US, Agency for Interna·

tiona.! Development, 1986,
"Ccllcral Informatioll, FarmingSystelrul RcsearchSitc, KaIiltapur," bhurdi:

WillJ'ock, 1986,
Khan, M, Rahman, S, Alam, and N. Vignarajah, "Homestead and Home

stead Crop Linbgcs with Livestock at theJamaipur Farming Systems
ResearchSite," Paper PrcscntedatSympmium, KansasState University,
DeL 1986,

~lllformatiouAbout thc RcgionaiAgricuituraJ Research Station.lshurdi."
8ARI: Ishurdi. n,d,

"Master Plan for Forcstry Research fo~ TItird Five-Year Plan." Cluttigong:
Forcst Research Imtitu(c, n,d.

"Master Plall of Five-Ycar Research Programmcs," Mymcllsingh: Bangla
dcsh lt15tihlte of Nuclear Agriculture, 1986,

"Overview of thc Bangladcsh Agricullural Research Systcm and Back
ground," Dhaka: U.S. Agcncy for International Developmcllt, 1986.

"Privatimtion of Fcrtillzer DiAtribution in Bangladesh." Dhaka: Food and
Agriculture Division, A.I.D., Dhaka, 1985,

"Project Papcr: Bangladesh Fertilizer Distribution Improvement II, "Wash
ington: U.S, Agcncy for Intcrnational Development, 1984.
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"P,roject Paper:IHomnestead Agrtoforestr Reeac anTxes rroct. 
Dhaa:A~:D MssonDhaka, 198 

"Reisdkojctroorm. mnsingh:Ban'glades lN tntttear *F 

"Reearh ighigts,198-8." shrdi BAI n-FrmResearchTMJDiv ,,i
isioni 1986.;"_

"'Researchli Report,' Farmning Systems ReserhPoet18-6Ihri 
BARI, 	 1t986.On-Farm ResarchiDivision 

ReerhReport for thie S'eas-' ons: Borok 19841-5 ' Kharif I I 9V'n 
Rabi98-86On-Farm) "Bog-ra: BAR], Reserh Sttonf196 

"tfppaslRport -Baniglade"sh -AgricultuiaIRResear IPrjc.: 
DhaThe World Bn 94 

-Pmronslntentiewe 

M. AbdulaH, 'Senior;S&ieftifl Officer,"Agricultural Engineering BARI 
Regionial 	ResearchS 'n '/S8i~rapr 

Maru Ahmd, Scentiic ARI ResearchiSub-Satonenio fficr, 
1/ 18/86 ill Bogra.-

OmarUli, Member-Director (Fo6restry) ,BagladeshAicutua Reerh 
Counlcil.,' 1 3/ 6inDa 

M.; AsaduZzam an":, xcutive Eniner Banlaesh'Agictlul rDvlp 
ment Corpora.tion ;Bangtiladesh Initegratecd'Agricuiltuiral De'velopmentf' 
Trject. 11'19/86 inl jshI ah'i 

search Site, 11/17/86 it kalikapuir, 
Me ed uol cecBnlds IdiInstitute of Nu'car AgIcul 

ture. 1/ 12/86 iniMYmienusin 
'Shail, Asl ~arming ytems Research Bagaesh Agriculdtirafi 

versity.1, t~8ii~~csnh 

ji a e , r n i a Scic ii C Offi c r BA RI R gio nial ,Researchi' "U, 

N. . uynf' rncipalSoil Chemist, Bangladesh~ielsac~siue 
1/5/86 injoydepur.:-

Stephlen Bre'thi,NWmrock International 10 20/ 86in Ajrling~ton,Virginiia ''. ,?.- " 
Abd~4yee liuy ireto, ura Development cademy Bgra.Co 

11/18/86 ini Bogra.,,4
DvdDugherty, ProjectSuipervisor Winrock lInternational, DhiakajI1/2 
86 in Dhaka. 

Khondaker Azharll 11," Member-Director for'gricultural Enginerig 
Bagadesh Agriultra Research CounciJ.'1/5/86injoy epur, 
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YProject IJapc:r: Home~tead A:gTOforestry Research and Extension Project."
Dhaka: A.l.D. Mis-von, Dhaka, 1986.

"Revised Project Proforma. R Mymensillgh: Bangladesh InstituteofNuclear
Agricultlue, 1986.

"Research Highlight" 1985--86. R Ishllrdi: BARl, On-Farm Research Divi
3ion, 1986.

"Research Reporl, Farming S)'5tem.o; Resellrch Project, 1985;..86." bhurru:
nARl, On-io"arm Re~arch Division, 1986.

"Research Report for the Sea.'\OILS: Dora, 1984dlS; Kharifl Be II, 1985: and
Rabi, I98!):;:86 (On-Farm)." Bogr-a: BARI Research Station, 1986.

YStafIi Appraisal Rcport, Bangladesh, Agricultural Research 11 Projec ."
D6aka: Thc World Bank, 1984.

Penoru InJnviewed

M. AlxluUah, Senior Scicutific Officer, Agricllllural Engincering, nAR.I
Regional Re!oCarch Station. 11/13/86 in jam3lIpn...

Manu Ahmcd, Senior Scientific Office.., nARI Research SubStation.
11/18/86 in Bagra.

OmarAli, Member-Director (Forestry), Bangladesh AgriculluJ"a1 Research
Council. 11/3/86 in Dhaka.

M. AsadtlZ7.aman, Executive Engineer, Bangladesh Agricultural Develop
ment Corporation, Bangladesh Integrated Agiicultmal Developmenl
Project 11/19/86 in Rajshahi.

M. Asaduzzamalt. Senior Scientific Officer, BARJ Farming Systems Re
search Site. 11/17/86 in Kalikapur.

M. Idri3 Ali, Head, Soil Science, Bangladesh Institute of Nuclear ~icu1
tllre. 11/12/86 in Mymcnsingh.

Shahidal Mam, Farming S)'l\tems ReM:arch, Bangladesh AgriculhU'a1 Uni·
versity:. 1JI 11/86 in Mymen.s.ingh.

Kaz.i Abdul flaten, Principal Scientific Officer, BAR1 Regional Research
Sutioll,jcMOre.II/23/86mjeMOre.

N.r. Rhu.iy.m, Principal Soil Chemist, 8anglade3h Rice Research Instilule.
1J/5/86 inJoydepu...

Stephen Breth. Win..ock International. 10/20/86 in Arl.ington, Virginia.
Abdul Muyeed Chowdhury, Director, Rural DevelopmeUlAcademy, 8ogra.

11/18/86;n Bogrn.
David Daugherty, ProjectSupc:m!J()r, WuU"ocklnlCruational,Dhab.ll/2/

86 in Dhaka.
Khondakel" Azhand Haq, Member-Director for Agricultt.Jra1 Engineering,

Bangladc:3h Agricultural Research Council. 11/5/86 inJoydepuc.
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Fau Haque, Principail &ieniitiflc Officer BARI1Famn -Sytm Rsarch 

MH ~eSeior Scen icc cr,-BI Farmiung yStems Research'Site 

GoamHosanPriniA ScientificOfficer Fresh ter Itre'qae 
searchIStat in Fisheiir'ies Research Institute 11 1281i11nsnh 
M.BHo~ainDepuityDDrcor, Department of AgIlua Etenin 
Rajshahi Zone. 11/16/86 In-RajshahIi,, 

NJMossairraf lossain-, Director Jute' Research Inttt.1/4/86 in,Dhaka,
ltafHossan 

,Dcv eopmnt(.Programmiie, Banigladeshi! Aricultiur'a University 11 
11/86inMmnag 

Ala Hudu,Dput DrecorOffice ofiFod and&Agrjiulture, JI~. 

S.M. Prject-Coordinator ,Farmnytm sac n 

M.Iiis; Professor ofSoil Scieni-c'e, BangiiladeshAgrIiul turalUniversi t'. 1/ 
8 ,Mymensingh. 

il &is, rinicipaiScienific Officer, SRDI, 11/16/ 86iniRajshahii. ---, 
Syed l mnAgomy Su'garcane Rescand TrningInsdtitte. 1 

17/86inIshurdi. 
Isanior Sc entific Officer, BAI 

11186 in Kalikapur
jahamnara BegumWo an11Farmer. 12 6i Bag pra. 

Ja,emerDiecor(LvetokBangla esh'Agricultuiral1,, 
RcsearchI CounciW 11/3/86 inI Dhaka. 

7 M.A., Karim Sugarane esearch andi 111 86 in 

S. FarmnSsesReacSi. 

Rrc rinng' Institut-e 

Real ai Picia ntmlo 'tBangladeshRice ResearchIn-stituite. 

'MahbubtiRahml hn SieCordinator,-FarmiingsSystems Reserc 
S e; BAR-lRegional Research Station, ux3/6ijarnalpur, 

alter Rock, Sernior"A grictus h ~ ~ordBn.1/26/86 nihaka 

17/86 in-lshirda. 
Abidu Ltif, Seniror-Sicnti- Officer,'Fresa r Auclre Rsac 

'Station,Fishjerics Research ln'stite, 11/12.86 in Mymnsangh.',,
-NuruddiuMabmiood saicate Professor,"oiate ProfeorIsitef 

Marine Scicnces, Univrityof Ctigong.-11/25/86anDaa 

M,,N.-A.- 'Maninan, Director-GetcrlBgadh cc Research Instiue 
iA1/5/86nJoy ceptr. 
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Fa:z.llli HAque, Principal Scientific Officer, BARI FarmingSystems Research
Site, Bagherpara. 11/25/86 inJCS50re.

M. Haque, Senior Scientific Officer, 8AR1 FarmingSyatems Research Site.
11/17/86 in KaUbpur.

AnWAr Hossai,n, Farmer. 11/17/86 in Kalibpur.
Golam HaMain, Principal Scientific Officer, Freshwater Aqu.aculture Re

search Station, Fisheries Research lustitute. 11/12/86 in MYmellsingti.
M.8. Hossain, Deputy Director, Department of Agricultural Extension,

Rajshah..i Zone. 11/16/86 in Rajshahi.
MOMafTaf HOMaiIl, Directortlute Research I'tstitute. 11/4/86 iu Dhaka.
S.M. Altaf Hos..,.un, Project Coordinator, Farming Systems·Research and

Development Programme, Bangladesh Agricultural University. III
11/86 in Mymensingh

Alan Hurdm, Deputy Director, Office of Food and Agriculture, AJ.D.
Mission, Dhaka. 11/20/86 ill Dhaka.

M. Idris, ProfeMorofSoil Science, BangladeshAgriculturai University. 11/
11/86 in Mymclwngh.

M.K.M. Idris, Principal Scientific Officer, SROI. 11/16/86 in Rajshahi.
SyoedAli Iman,Agronomy, Sugarcane Research and Tl"3ining Institute. 11/

17/86 in Ishurdi.
M. Islam, Sen.ior Scientific Officer, BARI Farming Syatems Research Site.

11/107/86 in Kalikapnr.
Jahamarn lkgum, Woman Farmer. 11/23/86 ill 8agherpara..
Mir'u MA JaliJ, Member-Director (Livestock), Bangladesh AgricuJturaJ

Research CcHUlCil. 11/3/86 in Dhaka.
M.A. Karim, Sugarcane Research and Training Jrtstitllte. 11/17/86 in

Ishurdi.
RezauJ Karim, Principal Entomologist, BangladeshRice Research Institute.

11/5/86 illJoydepur.
Mahbubur Rahman Khan, Site Coordinator, Farmillgs Systems Reaearch

Site, BARJ Regional Research Station. 11/13/86 i..nJamaipur.
\'Valter Kock, Senior Agriculturist, The World Bank. 11/26/86 in Dhaka.
Madalll..al, Entomology, Sugarcane Research and Trai.ning htstitute. 11/

17/86 in Ishurdi.
Alxhd Latif, Senior Scientific Officer, Freshwater Aquaculture Research

Station, Fisheries Research IUltitute. 11/12/86 in Mymensingh.
Nunlddin Mahmood, AMociate Professor, As&ociate Professor,Instihlte of

Marine Sciences, Uniyersityof Chittigong. 11/25/86in Dhaka.
R.N. Mallick, Aa50ciate Production Agronomist, Winrock International,

Ishurd.i.11/17/86inlshwdJ.
M.A. Mannan. Direclor-General, Bangladesh Rice Research Institute.

11/5/86 inJoydeplU.
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AHamidi *a,!eMember-Director P(lanning andl Evlain Bald es 
Agiitiia Research Couincil!' 1' 4/ 86 in'Daa 

MM.Ma Direc tor, Baniigl ade6sh Inisit6t of a~giu 12/86 I0u' Fr.1 
in~~, Myeninh 

Mhama H Mndl irctr-Gneal Banladesh Arcueira Re 

searcIntitute. 3561inJoydepur. 

unies . ~/6i ymensingh 
A.KM.;i Memb 	 Arcul-Nrutzzamiian NIinerrector ,FFieries), Banlaes 

turalMeeac CounciLAP25/ 86G ii Dhka 
t Hani s P.etecrsonD irctr Ofce of Foo6d adgiu ~...Msin 

Du&ka 4 1/20/86iin Dhaka 
Bonnie Poun,r S Deput ietr ... Msso hk,1 6i 

M.A. 	Quddus, Se nio v Rice -Cropp!igSyste ms pecialistBanigladesh Rice 
Research insut'iute. 1/ 5/86 iiJ6ydep'ur_.- -

M,Azizur. Rahima Seior Scientifi Officer,iAgrnoy BAR I Regioa 
Rescarch'tat(io -11/13/86 iiJamalpui r, 

AVK M. Hafizur, Rahman, Senior Scinific' Officer, BARI ResearchSb 
Sttio. l/8/6i Bora.-

NE Ha bibuir,1 Irrabmn, Priniici pal Scijeni6fi COfflcer, On-Farm ResearchliDiv
'sionI?, BARI egional ResearchiStitji'I 1/1/6 i i. aup tr.' 

Haibr ama fice of oo aniid iculture, A . W~MtissioDa,
2: 2 8 in'Dhaka.

'Latifuir Rahrman, Offie o'f1oodaiidlAgriculItureALD MiNissioni , Dhaka.I 1 
23/86 i~soe 

Matitur'U'Rahman, Pri ncialSinfc Officer, Pulss BARI Reginal Re
wearch Statioi.- 11/17 86 iihurdi, 

M.M. , ecu tive Vhce-Chairman,Rha1,ExJ BangladeshAi-Agricul ttralRe
search Council.1 4/86,inDaka 
Shamsurama,JoiintSecre r,Banigladesh inis

37~86 in Dhaka.of Agriculur./ 

Sharifur ahnian; Pathlolo,Sug-arcane Reearch antd Traininini e 

Ram 
Site11 ~'81 in K Alkpur. 
Ki~vn gricultuiral Developmenit Officer, 'Offc fFo 

S.MN1. , Senlior Sinii fieBR amn Systems'Rsac 

Rshig, n
Agicltre AI D'Mision, Dhaka *12 8inDak 
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A. Ihlllicl Mia, Member-Director (1JlalUlillg alld Evaluation), Baugladesh
Agi"icultural Research COllnciJ. 11/4/86 ill Dhaka.

M.M. Mia, Director, UaligladeshhL,tituteofNucicarAgricuJture. 11/12/86
in MylDensillgh,

N~M. Miah, P.rincipal Phmt Breeder, Uallglaclesh Rice Rel'Carch Institute.
11/5/86 ill~oydeptlr.

Siddique Ali Miah, Chief Plant Pathologist, Bal!,gladcsh Rice Research
Institute. 11/5/86 inJoydepur.

Mohammad H. Mondal, Director-Ceneral, Ballgladcsh Agricultural Re
search Institute. 11/5/86 inJoydepur.

A.l\. AlXtul Muhsi, Dean ofFacuJtyofAgriculture, BaugladeshAgriculturaJ
University. 11/; 1/86 in Mymensingh.

A.K.M. Numzz.,man, Member-Director (Fisheries), Bangladesh AgTicul
turnl RC!lCarch Council. 11/25/'80 in Dhak."

HaiL' II. Peterson, Dircctor, OmceofFoodaudAgriculturc,~.I.D.Mission,
Dhak.,. 11/20/86 in Dhaka.

Bonnie I)ounds, Deputy Director, A.I.D. Mission, Dhaka. 11/2/86 ill
Dhaka.

M.A. Quddus, ~nior Rice Cr-oppillg S)'5tems Specialist, Bangladesh Rice
Research Institute.II/S/86 inJoydcpur.

M. Ariz\1r Rahman, Sen..ior Scientific Officer, Agronomy, BARJ Regional
Research Station. 11/13/86 inJamaJpul".

A.K.M. Hafizur Rahman. Senior Scientific Officcr, 8ARI Research S\1~

Station. 111118/86 in Bogra.
M. Habibur Rahman, Principal Scientific @fficer, Oll·~-arm Research Divi

sion, BARI Regional Research Station. 11/13/86 ir.";arnalptll".
Habibur R.,hmall, Office of Food aud Agriculture,A.I.D. Mission, Dhaka.

11/20/86 in Dhaka.
Uili{lIr R.,llIDan, Office ofFoodandAgricultllre,A.I.D. Mission, Dhaka. 11/

23/86 in JCMOrc.
Matim R.,hmall, Principal Scientific Officer, Pulses, llARl Regional Re

search Station. 11/17/86 in Ishurdi.
M.M. RalllDan, ExecutiYe Vice-Chairman, Bangladcsh Agricuhural Re

!lCarch Coullcil. 11/4/.86 in Dhaka.
ShaDl.,ur R.,hDlall,JoilllSccre~, Bangladesh MiILisb"):ofAgriculture. ill/

3/86 in Dhaka.
Sharum Rahman, Pathology, Sugarcane Research and Training Institute.

11/17/86 in Ishurdi.
S.M. Rahman, SeILior Scientific Officer, RARl Farming Systems Research

Site. 11/17/86 in K.-ilikapUI".
Ikvin Rushing, Agricultural Development Officer, Office of Food and

Agriculture, A.I.D. Mission, Dhaka. 11/20/86 in Dhaka.
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euyDrctor, Centl 
86 inSavar. 

Abdul~Sak~ ~ 1 1zi Cate Breedig tain.116 

M. m SakaAbuAdUati naVDirctr F-hei--esac--n-tue 
1T 12 86' nMmensmgh 
A.Q.eShakh Chie ezl cr Planf eneuicsInviston- Bangtladesh 
Istitte of Ncla1 1cltre 12 86 i'ftmensingh 

Frn WShppard, International Rice ReseaircIsttt,1586i 

DavidShrodrertilzeDistiribuinI oeet~oetOfc fFo 

M,SiT~in Sam hieficinti iOficer,.Freshiwater ,Aqua-,cltureRe 

M.jS.SWam thai'Director', Interna otnalRice Research Inmsttut. 1420 
86 in Washingtonl. 
H.Ralukar Tchical ditor Bangladesh RiceResearch Insiue 

15/86 injoydeptir.-
Nadarjhiaijah AssociatelProductioniAgronnmst lnrock I iteriia

tiojIka,JarOur. 11/13/861naapr 
~o~lo~. ilegas ''ocatPrdciCgooit Wirock Inlterna
ttnaljjessoe; 11/ 23*8 n,~ e 
JohnR.-Westdley', Director,'AID iso 
Abu fYouoficipal Scienitifi 'Officr-

hk.1 
gooy 

a26nhaa 
AIRgoa e 

scarchStat in.11/3/6 
Abn~tissonf, Prinkcipal ScientificOfficer BRRI RegionialResearch Station 

"11/16/86inrajha 
Sarah11WI te, Maniiager,o fRese-arch Propject iiiBa ngladeshidiWlageUner 

siyof Bath 1'4/'19/ 86i, Rashai 

Sites Visited 

Ban1gla deshi AgrTIcutural Research -Couincil'(BARC ,'Dhaka 
Ban1glades Agrcutura ReerhInstitute BARI,Joydepur., 
BangladeshI_Agricultural Unversi ty,,BAU), ymelksilgh. f 
Bangladesh Insti'tut oful giutr IAmymensingh 

Bagaesh Jute ReseaIrch Institultey(BJN Dhaka. 
Banigladesh Minsty of Agiutr ADaa 

B1an~gladesh Ricc~esahIntteBR oepr 
ng Ies eKlkpr.KWerc~ 

BARI Farmilg Systems Research Site-,'Bagherpar. 

ARI Regional Research Station,Jamalpur.' 

4 

AbdulAzizSarkar, Dcputy Di...cctor,Central Cattle lkeedingStatioll. 11/6/
86 ill 8av;u-.

M. Abdul Latif Sarkar", Additional Director. Fisheries Rcxarch Institute.
11/12/86 i.n MymcnsiJlgh.

A.Q. Shaikh. ChiefSciclitific Office.... Plant Genetics Division. Bangladesh
h~titutcofNuclear Agriculture. 11/12/86 in Mymensingh.

Frank W. Sheppard. International Ricc Research Institute. 11/5/86 in
joydepur.

David Shrader. Fert.i.l.ize... Distribution Ime...ovcmcntl'roeeffiec ofFooiJ
and Agrictlltu...e. A.lm. Mission. Dfiaka. 11/20/86 in Onaka.

M. Saifuddin Sham. Chief Scientific Officer. FreshW3te... Aquaculture~
scarch Station, Fishcrics Rcsearch h~titute. 11/12/86in Mymcnsingh.

M.S. Swaminat.han. Director, Intcrnational Rice Research lu.stitute. 11/20/1
86 ill Washington.

I·HR. ll'aJukdar. Technical Eaito.... Bangladesh Rice Research Institute.)] IV
5/86 ill~oydcpu""

NadarnjatlVigllarnjah. A'\SOciatc ProductionAgronomist, Wiurock IlItcma·
tional.jamalp.m. 11/13/86 injamalptu.

Leopoldo M. Villegas. Associate ProdtlctionAgronomist, Wmrocklntcma
tional,JCMO"'c. 11/23/86 injcssorc.

john R. Westley. Dircctor,A.I.D. Mission, Dhaka. 11/2/86 in Dhaka.
Abu Yousof. Pl"incipal Scicntific Officc.... Agronomy, 8ARI Regional Re

scal"ch Station. 11/23/86 injesso...c.
Abu Ytwouf, Principal Scientific Officcr. BRRI Regional Research Station.

J 1/16/86 in Rajshahi.
Sarah Whitc, ManagerofResca...ch P...ajcctin Bangladeshi Village. Univer

sity afRath. H/ 19/86 in Ra.jshahi.

Sites ,,"lSited

Bangladesh I\gricultural Rcsearch Council (BARe). Dhaka.
Bangladesh I\gricultllral Research Institute (BARI),joydepttr.
Ballgladcsh~iculllu-al1jnivcl"Sity;(BAU). My,melllli.llgh.
Bangladesh Institute ofNuclcar JtgriCttlttU"c (BINA), Mymen.singh.
Bangladcshjutc Rescarch Institute (BJRl) , Dhaka.
Bangladesh Ministry ofAgriculture (MOA), Dhaka.
Bangladesh Rice Rcsearch IlLstitute (BRRI),JoydcpW".
nARl Farming Systems Research Site, Kalikapur.
BARI Faroililg Systems ReseaJ'ch Site. Baghe...para.
8ARI Regional Research Station. Ishmdi.
nARl Regional Research Station,jamalpur.
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BAIResearch Sub-Station Bgr 
B'R Research SubSao Rjsaai 

AUFar nig Sys te i-s Reserarc hSite, Mycmennh. 
BtuiKechiubStationi Rajhahi. 
Cenitral'Cattle Breedinig'Station, Sa-a 
Fishries Research Institte ymensingh. 

Aec, k. InternationAilDv~pet Wahigtn 

WorlV ank -Dhaka 
WorlBan, Wshint/ n 
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BARl Regional Research Station,jessore.
BARI Research Sub-Slabon, Bogra.
BARI Research SlIb-Station, Rajshahi.
MU Farming Systems Research Site, Mymew.i.ngh.
BRRI Research Su6!Station, Rajshahi.
Central Callie Breeding Station, Savar.
FISheries Research IJUtitute. Mymensingti.
Rural DevelopmentAcademy. Bogra.
Su~calle Rc3earch and Training Institu~, lshwdi.
U.S. Agency for- IntemationaJ DeYelopment, Dhaka.
U.S. Agency for- Intemational Development, Washington.
Winrock International, Dhaka.
Wiur-ock International,Arlington, Virginia.
World Bank, Dhaka.
World Bank, iWashington.


