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SUMMARY 

The c o l l a b o r a t i o n  between t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  

c e n t e r s  and t h e  n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  sys tem o f  Bangladesh has  been 

v e r y  important  t o  t h e  growth of  a g r i c u l t u r a l  r e s e a r c h  and a g r i c u l t u r a l  

p r o d u c t i v i t y  i n  Bangladesh.  The c o l l a b o r a t i o n  s t a r t e d  i n  1966 w i t h  t h e  

beg inn ing  of  IRRI's r e l a t i o n s h i p  w i t h  t h e  A g r i c u l t u r a l  Research I n s t i t u t e .  

The number o f  c o l l a b o r a t i v e l y  r e s e a r c h e d  c r o p s  has  expanded g r a d u a l l y  t o  

i n c l u d e  whea t ,  ma ize ,  p o t a t o e s ,  some p u l s e s  and c a s s a v a .  The n o s t  impor tan t  

t y p e s  of  c o n t a c t  inc luded  p o s t i n g  c e n t e r  r e s e a r c h e r s  i n  Bangladesh t o  work 

w i t h  l o c a l  r e s e a r c h e r s  on l o c a l  problems,  r e g u l a r  v i s i t s  by c e n t e r  s t a f f ,  

t r a i n i n g  programs a t  t h e  c e n t e r s  o r  run  by t h e  c e n t e r s ,  j o i n t  programs o f  

germplasm t e s t i n g ,  and p u b l i c a t i o n s .  

These a c t i v i t i e s  have i n f l u e n c e d  t h e  s i z e  and d i r e c t i o n  o f  Bangladesh 

r e s e a r c h .  The w e l l  p u b l i c i z e d  s u c c e s s  o f  IRRI r i c e  and CIMMYT wheat e l s e w h e r e  

i n  As ia  made it e a s i e r  f o r  t h e  n a t i o n a l  program t o  a c q u i r e  budget  a l l o c a t i o n s  

and r e s o u r c e s  from t h e  E a s t  P a k i s t a n  and Bangladesh governments and from t h e  

donors .  The i n c r e a s e s  i n  fund ing  have been most r a p i d  i n  f o o d g r a i n s ,  

p o t a t o e s ,  p u l s e s  and o i l s e e d s ,  w h i l e  t h e  r e s e a r c h  on e x p o r t  c r o p s  h a s  grown 

more s lowly .  The p r o p o r t i o n  s p e n t  on e x p o r t  c r o p s  has  t h u s  d e c l i n e d .  Within  

t h e  commodity programs, j o i n t  p lann ing  o f  r e s e a r c h  i n  on-farm r e s e a r c h  

programs h a s  i n f l u e n c e d  p r i o r i t i e s  toward farmers '  needs .  The i n s t i t u t i o n a l  

s t r u c t u r e  of  r e s e a r c h  has  been i n f l u e n c e d  by t h e  c e n t e r s '  emphasis on 

m u l t i d i s c i p l i n a r y  teams o rgan ized  around a  8 i n g l e  commodity. The g e n e r a l  

e f f i c i e n c y  o f  t h e  r e s e a r c h  programs t h a t  a r e  i n  touch  w i t h  t h e  c e n t e r s  seems 

t o  have improved - t r a i n i n g  a t  t h e  c e n t e r s  has  encouraged r e s e a r c h e r s  t o  be 

more p r a c t i c a l  i n  o u t l o o k  and work s t y l e .  There  i s  more i n c e n t i v e  t o  pe r fo rm 

v i g o r o u s l y  w i t h  t h e  p r o s p e c t  o f  wider  r e c o g n i t i o n  th rough  p a r t i c i p a t i o n  i n  

i n t e r n a t i o n a l  y i e l d  t r i a l s  o r  i n  i n t e r n a t i o n a l  mee t ings .  C e n t e r  o u t p o s t e d  

( s p e c i a l  p r o j e c t )  s t a f f  have r e s o u r c e s  t h a t  must be h e l p f u l  i n  overcoming 

c r u c i a l  r e s e a r c h  b o t t l e n e c k s .  

The outcome o f  t h i s  c o l l a b o r a t i o n  has  been more food p r o d u c t i o n  and 

p robab ly  improved income d i s t r i b u t i o n .  Modem v a r i e t i e s  o f  r i c e  and wheat 



have i n c r e a s e d  t h e  demand f o r  l a b o r ,  which b e n e f i t s  t h e  l a n d l e s s  l a b o r e r s  who 

a r e  t h e  p o o r e s t  group i n  Bangladesh.  I n c r e a s e d  food p r o d u c t i o n  h a s  reduced 

t h e  r e a l  p r i c e  o f  f o o d g r a i n s ,  which p r i m a r i l y  b e n e f i t s  p o o r e r  consumers bo th  

i n  t h e  c i t i e s  and t h e  c o u n t r y s i d e .  

Many a s p e c t s  o f  i n s t i t u t i o n a l  a r rangements  f o r  a g r i c u l t u r e  r e s e a r c h  i n  

Bangladesh r e f l e c t  t h e  i n f l u e n c e s  o f  s e v e r a l  i n t e r n a t i o n a l  c e n t e r s ,  r a n g i n g  

from t h e  s t r u c t u r e  o f  t h e  r i c e  r e s e a r c h  i n s t i t u t e  t o  a s p e c t s  of  t h e  ongoing 

d e b a t e s  on i n p u t  and food p r i c i n g  p o l i c i e s  i n  t h e  c o u n t r y .  The c e n t e r s  a r e  

wide ly  a p p r e c i a t e d  f o r  t h e i r  c o n t r i b u t i o n s .  
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BANGLADESH 

1 Overview of  Bangladesh A g r i c u l t u r e  

and Growth of t h e  Research System 

1.1 Importance of a g r i c u l t u r e  

The a g r i c u l t u r a l  s e c t o r  dominates t h e  economy of Bangladesh. I t  accounts  

f o r  about h a l f  of t h e  GNP, 79 pe r cen t  of  employment and 80 pe r cen t  of expo r t s .  

Since s e p a r a t i o n  from Pak i s t an  a g r i c u l t u r a l  ou tpu t  has  grown about 3 pe r cen t  

annua l l y ,  which was j u s t  s l i g h t l y  more than  popu l a t i on  growth. Table  1.1 

shows t h e  a r e a ,  ou tpu t  and va lue  of t h e  major c rops  of Bangladesh. The c r o p  

t h a t  dominates t h e  a g r i c u l t u r e  of Bangladesh is  r i c e .  I t  i s  p l an t ed  i n  t h r e e  

major seasons - a u s ,  aman, and boro.  The p l a n t i n g  and h a r v e s t  d a t e s  o f  r i c e  

and t h e  o t h e r  c rops  a r e  shown i n  F igure  1.1. The major cropping p a t t e r n s  a r e  

l i s t e d  a t  t h e  bottom of  F igure  1.1. 

The t r e n d s  i n  a r e a ,  p roduc t ion  and y i e l d  of  t h e  major f i e l d  c rops  a r e  

shown i n  Table  1.2. Wheat i s  t h e  on ly  c rop  i n  which t h e r e  i s  evidence of  

r ap id  p r o d u c t i v i t y  growth. Yie ld  inc reased  12  pe r cen t  annua l l y .  Y i e l d s  of  

t h e  two major r i c e  c rops  grew about  2  pe r cen t  annua l l y .  

1.2 A g r i c u l t u r a l  r e s e a r c h  systems i n  East  Pak i s t an  

The n a t i o n a l  r e s e a r c h  system (NARS) t h a t  Eas t  Pak i s t an  i n h e r i t e d  from 

t h e  B r i t i s h  had been d i s r u p t e d  by World War I1 and t h e  Bengal famine.  I t  was 

f u r t h e r  weakened by d i s r u p t i o n s  occasioned by t h e  Independence movement. The 

main Bengal i  experiment s t a t i o n s  were i n  East  P a k i s t a n ,  but t h e  r e s e a r c h  

i n s t i t u t e s  were complete ly  s h a t t e r e d  dur ing  p a r t i t i o n .  Almost a l l  of  t h e  j u t e  

r e s ea r ch  workers went t o  I n d i a  (Chaudhuri  1949) and o t h e r  s e c t i o n s  were 

a f f e c t e d  n e a r l y  a s  much. The long-serving D i r e c t o r  of  BRRI d e s c r i b e s  t h e  

pe r i od  from 1947 t o  1956 a s  "the Dormant Per iod ." He has observed t h a t  due t o  

l ack  of  funds and manpower, t h e  r e s e a r c h  was c u r t a i l e d  t o  t h e  maintenance of  



Table 1.1 Area, Output and Value of Major Crops 

Rice ( A l l )  
Aus 
Aman 
Boro 

Wheat 
Maize 
Tea 
Tobacco 
J u t e  
O i l s e e d s  
Pu l ses  
P o t a t o  

Area Produc t ion  Value Value Added 
(000 a c r e s )  (1000 t o n s )  ( m i l l i o n  t a k a s )  ( m i l l i o n  t a k a s )  

Source:  BBS (1982) .  
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Figure 1 . 1  
CROP CALENDAR OF BANGLADESH 

E x i s t i n g  Cropping P a t t e r n s  

EXlSTlWC CROPPIWC PATTERNS: 

AUS/Jute + T .  Amn 5.  AUS + Hurtard/Pulses/Rabi Vcg- 8 .  AUS and 8 .  Amon Mixed 
AUS + 1. Amn + Khesari (Lathyrus)  e tab les /~obacco /Cot tM /Po ta to  9 .  Bore 
Jute * k l a i  (Pulse)  6 .  AUS and arhar  ( C a j a n u s ) / T i l  10. Sugarcane 
AUS and T .  A m n  Mires  (Scramurn) Hi red 11.  Sunmcr Vegetables 

7. 8 .  Amon + Murtard/Pir I  ses 

Source: Moseman (1980) . 
BEST AVAILABLE COPY 



Table  1 . 2  Average Annual Growth Rates i n  Crop Produc t ion  

- 

Area Produc t ion  Yield  

Rice 
(Aus 
( Aman 
(Boro) 

Wheat 

P u l s e s  
(Gram) 
(Mash K a l a i )  
(Masur) 
( K h e s a r i )  

Oi l seeds  
(Rape b Mustard) 

P o t a t o e s  

Sweet P o t a t o e s  

Tobacco 

J u t e  

. = not  s i g n i f i c a n t  

Note: FY70 - FY81 f o r  r i c e  and wheat,  FY70 - FY80 f o r  t h e  o t h e r  crops .  Growth - 
c o e f f i c i e n t s  a r e  average annul  r a t e s  of change ( i n  p e r c e n t )  e s t i m a t e d  on 
t h e  b a s i s  of f i t t e d  l e a s t - s q u a r e s  t r end  l i n e s .  

Source: BBS d a t a ,  I B R D  miss ion  e s t i m a t e s ,  ad Edward J. Clay,  Rabi Crops i n  
Bangladesh: A S i t u a t i o n  Report on Produc t ion ,  P r i c e s  and Research on 
Compaative P r o f i t a b i l i t y  (Dacca, Janauary 1981) ,  Table 2 .  



p l a n t  resources  and l imi t ed  f i e l d  and l abo ra to ry  t e s t s   aman an 1975). Tea 

p l a n t e r s  l o s t  contac t  wi th  t h e i r  r e sea rch  i n s t i t u t e ,  which was i n  Ind i a .  A 

new t e a  research  s t a t i o n  was n o t  e s t a b l i s h e d  by t h e  government u n t i l  t h e  l a t e  

1950s. Sugarcane improvement su f f e r ed  because it  was cu t  o f f  from i t s  source 

of g e n e t i c  m a t e r i a l .  During t h i s  pe r iod ,  however, some research  personnel  were 

s e n t  t o  t h e  USA f o r  PhD study.  

Af t e r  1956, we11 t r a i n e d  p r o f e s s i o n a l s  re turned  from t r a i n i n g ,  and 

research  a c t i v i t y  s t a r t e d  t o  expand. However, t h e  expansion of t h e  

A g r i c u l t u r a l  Research I n s t i t u t e  su f f e r ed  another  se tback  i n  1962 when t h e  

Pakis tan  government decided t o  t ake  over  t h e  f i e l d s  of t h e  research  i n s t i t u t e s  

nea r  Dacca t o  bu i ld  t h e  Second C a p i t a l  of  Pakis tan .  The land a v a i l a b l e  f o r  

experiments was quickly reduced t o  about 4 ha and by 1965166 no land a t  a l l  

was a v a i l a b l e  f o r  research .  "Thousands of germplasm samples c o l l e c t e d  during 

t h e  p a s t  50 years  a t  a tremendous c o s t  were l o s t  fo rever t t    ama an 1975). 

Financing of t h e  Sugar Research I n s t i t u t e  of I s h u r d i  was s h i f t e d  from t h e  

p r o v i n c i a l  t o  t h e  Pakis tan  c e n t r a l  government. However, sugarcane r e sea rch  

was re turned  t o  t h e  province i n  1966 but  wi th  no inc rease  i n  budget. 

The 1960s were a per iod  of growth f o r  t h e  J u t e  Research I n s t i t u t e  which 

received a l a r g e  increase  i n  funds from t h e  c e n t r a l  government. However, i t s  

major r e sea rch  farm was a l s o  appropr ia ted  t o  bu i ld  t h e  Second Cap i t a l .  It was 

l e f t  wi th  l e e s  than two ha i n  t h e  grounds of  t h e  I n s t i t u t e ,  and s u b s t a t i o n s  

about 20 mi les  away from the  I n s t i t u t e .  I n  t h e  mid-1960s t h e  f i r s t  f o r e ign  

a s s i s t a n c e  f o r  a g r i c u l t u r a l  r e sea rch  s t a r t e d .  The Ford Foundation funded I R R I  

t o  provide some t e c h n i c a l  a s s i s t a n c e  and t o  adminis te r  Foundation support  f o r  

t he  development of a r i c e  r e sea rch  i n s t i t u t e  i n  Joydebpur t o  r ep l ace  t h e  lands 

l o s t  t o  t h e  Second C a p i t a l .  I n  1970 USAID provided i t s  f  irst  d i r e c t  funds t o  

r e sea rch  by p a r t i a l l y  funding t h e  r i c e  r e sea rch  program. 

Severa l  o t h e r  government i n s t i t u t i o n s  o u t s i d e  t h e  r e g u l a r  c rop  r e sea rch  

i n s t i t u t e s  s t a r t e d  doing a g r i c u l t u r a l  r e sea rch  dur ing  t h e  1960s. The Academy 

f o r  Rural  Development a t  Comilla,  supported by t h e  Ford Foundation and o t h e r s ,  

accompliehed a cons iderab le  amount of  s o c i a l  sc ience  r e sea rch  throughout t h e  



1960s. I n  t h e  mid-1960s i t  conducted f i e l d  t r i a l s  on a  number of r i c e  

v a r i e t i e s  from SE Asia ,  China and Taiwan, s eve ra l  of  which, e s p e c i a l l y  Pajam, 

became very popular .  It  ran t r i a l s  of IR8 and helped t o  popular ize  t h i s  semi- 

dwarf r i c e .  It  a l s o  introduced s e v e r a l  v a r i e t i e s  of vege tab les  and melons 

which gained widespread acceptance.  I n  a d d i t i o n ,  an e l a b o r a t e  system f o r  

communicating and providing modem inpu t s  through t h e  v i l l a g e  coopera t ives  was 

developed and supervised c r e d i t  systems schemes were introduced.  

I n  t he  e a r l y  1960s t h e  Bangladesh A g r i c u l t u r a l  Univers i ty  (MU) a t  

Mymensingh was founded wi th  t he  a s s i s t a n c e  of t h e  USAID and l a t e r  a l s o  

received support  from t h e  World Bank. By t h e  end of t h e  decade, r e sea rch  was 

under way i n  r i c e  breeding and t h e  s o c i a l  sc iences .  Another i n s t i t u t i o n  t h a t  

developed dur ing  t h e  decade was t h e  A g r i c u l t u r a l  Div is ion  of t h e  Dacca Atomic 

Energy Commission which l a t e r  became t h e  I n s t  i t u t e  f o r  Nuclear Agr icu l ture .  

This  i n s t i t u t i o n  a t t r a c t e d  very w e l l  q u a l i f i e d  s t a f f  by o f f e r i n g  r e l a t i v e l y  

high s a l a r i e s  and p r e s t i g e ,  but  t h e r e  i s  l i t t l e  evidence t h a t  i t  has produced 

any r e s u l t s  with measurable impact. 

The major p r i v a t e l y  f inanced a g r i c u l t u r a l  r e sea rch  program i n  B r i t i s h  

Bengal and Assam was t he  t e a  r e sea rch  system. A t  Independence, t h e  t e a  

research  i n s t i t u t i o n s  were i n  I n d i a .  The government then financed t h e  Tea 

Research I n s t i t u t e  i n  S r i  Mangal i n  Eas t  Pakis tan .  However, t h e r e  were s t i l l  

a  few smal l ,  p r i v a t e l y  f inanced e f f o r t s  t o  improve a g r i c u l t u r a l  technology. 

Around 1960 the  government gave permission f o r  s e v e r a l  of t h e  sugar  m i l l s  in  

North Bengal t o  import sugarcane v a r i e t i e s  f o r  t e s t i n g  on t h e i r  m i l l  farms. 

I n  t he  l a t e  1960s t he  Pakis tan  Tobacco Company s t a r t e d  same t r i a l s  of Vi rg in ia  

tobacco v a r i e t i e s  i n  East Pakis tan .  

A f t e r  P re s iden t  Ayub came t o  power i n  t h e  l a t e  19506, t h e  government 

took a  more a c t i v e  r o l e  i n  a g r i c u l t u r a l  development. I n  a d d i t i o n  t o  t h e  

Academy f o r  Rural  Development a t  Comilla and t h e  A g r i c u l t u r a l  Univers i ty  a t  

Hymens ingh, t h e  government e s t a b l i s h e d  two o t h e r  i n s t i t u t i o n s  which suppl ied 

inputs  and some ex tens ion  advice.  The f i r s t  was t h e  A g r i c u l t u r a l  Development 

Corporat ion (ADC) which provided f e r t i l i z e r ,  p e s t i c  i de s  and improved seed.  



The second was the  Water and Power Development Author i ty  (WAPDA) which 

provided most of t he  i r r i g a t i o n  f a c i l i t i e s  during t h e  1960s. It  had i t s  own 

extension s e r v i c e  f o r  c e r t a i n  p r o j e c t  a r eas .  The n a t i o n a l  a g r i c u l t u r a l  

extension s e r v i c e  was a l s o  s t rengthened.  Another d e l i b e r a t e  s t e p  was r a i s i n g  

the  p r i c e  of r i c e  r e l a t i v e  t o  inputs  through government procurement and input 

subsidy p o l i c i e s .  

1.3 Agr i cu l tu ra l  r e sea rch  i n  Bangladesh 

The War of Libera t ion  d i s rup ted  work a t  a l l  t h e  research  i n s t i t u t e s .  

The Rice Research I n s t i t u t e  (BRRI), thanks t o  s t rong  l e a d e r s l i p ,  survived 

b e t t e r  than most. The Sugar Research I n s t i t u t e  (SRI) was v i r t u a l l y  destroyed 

in  1971. It was s h i f t e d  t o  t h e  Bangladesh Sugar and Food I n d u s t r i e s  

Corporation i n  1973 and i t s  research  program was revived in  1974. The Cen t r a l  

J u t e  Committee was abol ished and t h e  J u t e  Research I n s t i t u t e  (JRI)  was given 

autonomous s t a t u s  under t he  Minis t ry  of I n d u s t r i e s  i n  1973. The Agr i cu l tu ra l  

Research I n s t i t u t e  (BARI), which by 1974 d e a l t  with only  t h e  "minor" c rops ,  

d id  not f a r e  a s  wel l .  I n  f a c t ,  i t  had no land of i t s  own nea r  Dacca t o  use  

f o r  experiments u n t i l  t h e  mid-1970s. The Bangladesh Agr i cu l tu ra l  Research 

Council (BARC) was e s t ab l i shed  i n  1973 t o  plan and coord ina te  t h e  research  

system a s  a  whole, but i t  had l i t t l e  power, The Agr i cu l tu ra l  Univers i ty  (BAU) 

continued t o  teach but d id  l i t t l e  research  i n  t h e  per iod  immediately a f t e r  

Libera t ion .  

Since 1975 the  research  system of Bangladesh has been growing a t  a  rap id  

r a t e  (Figure 1 .2) .  I n  t he  period between 1975 and 1980, t h e  BARI budget grew 

by more than 50 percent  annual ly.  BARC and SRI grew by about 40 percent  

annual ly.  BRRI, B J R I  and the  Fores t ry  Research I n s t i t u t e  grew by about 20 

percent  a  year ( G i l l  1981). Only t h e  I n s t i t u t e  of Nuclear Agr i cu l tu re  showed 

s igns  of dec l in ing  expenditure .  There have been s e v e r a l  important s t r u c t u r a l  

changes. BARI has been granted a  cons iderable  degree of autonomy from t h e  

Ministry of Agr icu l ture .  BJRI s h i f t e d  t o  t h e  Minis t ry  of Science,  then back 

t o  t he  Minis t ry  of I n d u s t r i e s ,  and has more r e c e n t l y  re turned  t o  t h e  Minis t ry  

of Agr icu l ture .  BARC has gained s t a t u s  and power a s  i t s  budgets and t e c h n i c a l  
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competence have grown. I t  i s  now playing an important r o l e  i n  encouraging 

communication between research  workers,  coordinat ing research  e f f o r t s ,  and 

a l l o c a t i n g  resources between d i f f e r e n t  i n s t i t u t e s  and research  a reas .  

The major non-government research  e f f o r t s  of t he  1970s were by t h e  

Bangladesh Tobacco Company (BTC , formerly the  Pakis tan  Tobacco Company), and 

by some of the  non-government organiza t ions  (NGOs) such a s  l o c a l  voluntary 

agencies ,  missionary and r e l i e f  organiza t ions .  The Bangladesh Tobacco Company 

program has been very successfu l  i n  t r a n s f e r r i n g  t h e  production of Virginia  

tobacco t o  Bangladesh. There was no Virginia  tobacco grown commercially i n  

East Pakistan bu t ,  by 1976, Bangladesh was s e l f - s u f f i c i e n t  i n  Virginia  tobacco 

production. This was due l a rge ly  t o  an appl ied  research  program run on 

farmers' f i e l d s  by BTC. 

The NGOs have had much smaller  ope ra t ions ,  but some of them such a s  t h e  

Mennonite Cent ra l  Committee i n  Comilla and Noakali ,  RDRS i n  Rangpur , and CARE 

around Dacca have played use fu l  r o l e s  in  introducing improved v a r i e t i e s  of 

vegetables ,  soybeans, r i c e  and wheat, no t  t o  mention t h e i r  o the r  wide-ranging 

con t r ibu t ions  including some innovative machines. 

In  the  n a t i o n a l  a g r i c u l t u r a l  research  system i t  i s  a l s o  important t o  

understand the  r e l a t i o n s h i p  of t h e  research  i n s t i t u t i o n s  t o  t h e  m i n i s t r i e s  

which con t ro l  t h e i r  funds and t o  the  extension se rv ices  which comrmnicate 

t h e i r  f indings  of research  t o  the  farmers.  Figure 1.3 ind ica t e s  t h e  cu r ren t  

s t r u c t u r e  of the  research  se rv ice .  A research  i n s t i t u t e  such a s  the  Sugar 

Research I n s t i t u t e  has t o  compete f o r  funds i n  the  Ministry of I n d u s t r i e s  

aga ins t  o the r  uses  of funds such a s  improvements f o r  t h e  sugar  f a c t o r i e s  o r  

ed ib le  o i l  f a c t o r i e s .  In  the  case  of t h e  i n s t i t u t e s  under t h e  Minis t ry  of 

Agr icul ture ,  t h e  competition f o r  funds i s  with o the r  programs such a s  

extension and the  Bangladesh Agr i cu l tu ra l  Development Corporation which 

suppl ies  inpu t s ,  and a l s o  with o the r  research  i n s t i t u t i o n s .  The extens ion  

agencies  have been consol idated r ecen t ly  under the  Minis t r y  of Agr icul ture .  

The major extension se rv ice  ou t s ide  t h a t  Ministry i s  t h e  sugarcane extension 

program. 



F i g u r e  1.3 A g r i c u l t u r a l  Research O r g a n i z a t i o n s  

M i n i s t r i e s  

M i n i s t r y  of  A g r i c u l t u r e  

n i n i s t  ry o f  I n d u s t r i e s -  
Sugar  M i l l s  Corpora t ion  

I n s t i t u t i o n s  
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Bangladesh A g r i c u l t u r a l  Research I n s t i t u t e  

Bangladesh Rice Research I n s t i t u t e  

Fores t  Research I n s t i t u t e  

L ives tock  Research Cen t re  

F i s h e r i e s  Research I n s t i t u t e  

Bangladesh J u t e  Research I n s t i t u t e  

Bangladesh A g r i c u l t u r a l  U n i v e r s i t y  
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Sugarcane Research I n s t i t u t e  
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and R u r a l  Development - a t  Comilla and Bogra 
Coopera t ive  and R u r a l  Development 

H i n i s t r g  o f  Educa t ion  

n i n i s t r g  of F inance  and 
Plann ing 

S c i e n c e  and Technology 

Bangladesh U n i v e r s i t y  of Engineer ing 
and Technology 

Dacca U n i v e r s i t y  

Chi t tagong U n i v e r s i t y  

Raj s h a h i  U n i v e r s i t y  

Bangladesh I n s t i t u t e  of Development 
S t u d i e s  

Bangladesh Council  of S c i e n t i f i c  and 
I n d u s t r i a l  Research 
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2  H i s t o r y  o f  IARC A c t i v i t i e s  

2.1 IRRI 

I R R I ' s  f i r s t  c o n t a c t  w i t h  t h e  Bangladesh a g r i c u l t u r a l  r e s e a r c h  sys tem 

came i n  1965 when t h e  A s s i s t a n t  D i r e c t o r  o f  IRRI v a s  i n v i t e d  by t h e  Government 

o f  E a s t  P a k i e t a n  and t h e  Ford Foundat ion t o  v i s i t .  He was i n v i t e d  " t o  obse rve  

r i c e  r e e e a r c h ,  and o f f e r  s u g g e s t i o n s  on an a c c e l e r a t e d  r i c e  r e s e a r c h  program 

i n  c o o p e r a t i o n  w i t h  IRRI" (McClung 1965) .  Soon a f t e r w a r d s ,  an  IRRI s t a f f  

member was p l a c e d  i n  Bangladesh t o  i n i t i a t e  a  p r e s e n c e  t h a t  h a s  con t inued  t o  

t h e  p r e s e n t ,  excep t  f o r  a  b r i e f  i n t e r r u p t i o n  because  o f  t h e  War o f  L i b e r a t i o n  

i n  t h e  e a r l y  1970s.  

The number of  IRRI s t a f f  members grew t o  f o u r  i n  1970. They inc luded  a  

r i c e  a d v i s e r ,  a s s i s t a n t  r i c e  a d v i s e r ,  a c i v i l  e n g i n e e r  vho provided a d v i c e  on  

c o n s t r u c t i o n  p r o j e c t s  and a  p l a n t  p a t h o l o g i s t .  Only t h e  r i c e  a d v i s e r  r e t u r n e d  

i n  1972 a f t e r  t h e  o b l i g a t o r y  e x i t  f o r  t h e  War of  L i b e r a t i o n .  I n  1974 t h e  I R R I  

s t a f f  grew a g a i n  and s i n c e  t h e n  hae c o n s i s t e d  o f  4  o r  5 a d v i s e r s  s t a t i o n e d  i n  

Bangladesh.  The 1984 s t a f f  c o n s i s t s  of  a  r e s e a r c h  sys tems s p e c i a l i e t  and 

l i a i s o n  s c i e n t i s t ,  deep v a t e r  r i c e  b r e e d e r ,  a n  a g r i c u l t u r a l  economist  and a  

r i c e  p r o d u c t i o n  s p e c i a l i s t  working j o i n t l y  w i t h  BRRI's s t a f f .  I n  a d d i t  i o n  t o  

t h e  long-term a d v i s e r s ,  many IRRI e t a f f  have made s h o r t  v i s i t s  t o  Bangladesh.  

A major  a c t i v i t y  o f  t h e  IRRI program from t h e  e a r l i e s t  p e r i o d  hae been 

t r a i n i n g .  I n  1966 t h e  s t a f f  o f  t h e  A g r i c u l t u r a l  Research I n s t i t u t e  c o n s i s t e d  

o f  abou t  130 peop le  w i t h  a t  l e a s t  a  b a c h e l o r s  d e g r e e .  Of t h e s e  3 had PhDs and 

abou t  36 had MAg o r  MSc d e g r e e s ,  m o s t l y  from P a k i s t a n i  u n i v e r s i t i e s  and 

c o l l e g e s .  I n  1966 t h e  f i r s t  of  a  s e r i e s  o f  g roups  o f  10 s c i e n t i e t s  were s e n t  

f o r  t r a i n i n g  t o  t h e  U n i v e r s i t y  o f  t h e  P h i l i p p i n e s  a t  Loo Banos (UPLB) and t o  

t h e  USA f o r  pos t -g radua te  degreee  (Alim 1966) .  There  has  s i n c e  been a  r e g u l a r  

f l o v  o f  t r a i n e e s  a s  shown i n  Table  2.1. 

I n  a d d i t i o n  t o  a g r i c u l t u r a l  e c i e n t i e t s ,  by 1970 BRRI had s e n t  17 s e n i o r  

a g r i c u l t u r a l  o f f i c i a l s  and p l a n n e r s  on shor t - t e rm t r a i n i n g  t r i p e .  Theee t r i p s  



Table 2.1 Sunnary table of t r w  
- 

CDtm CLP IRRI 
Year L k g r e  Production Specialized Total Ikgree Production Specialized Total Degree Production SpeciaUzed Total 

related related related 



Table 2 . 1  h m r y  table of traLnirg (cant.) 

IlIA IBKR ICAlUX 
Year Production Specializel Total Degree Producticn Specializel Total Production Specialized Total 

related relatd related 



T a b l e  2 . 1  Summary t a b l e  of t r a i n i n g  (con t .  ) 

Year Degree 
r e l a t e d  

ICRISAT 
Produc t ion  S p e c i a l i z e d  T o t a l  

TOTAL 0 - 9 9 

Source:  Badruddoza (1984).  



went t o  IRRI t o  s ee  t h e  development of  new techniques and then  elsewhere i n  

t h e  P h i l i p p i n e s  o r  Japan t o  observe new technology a s  it was app l i ed  by 

farmers.  It can only be specula ted  t h a t  t h e s e  t r i p s  were q u i t e  u s e f u l  i n  

convincing p o l i c y  makers of  t h e  importance of  r i c e  r e sea rch  and t h e  p o t e n t i a l  

of t h e  new high y i e l d i n g  technology. 

The inf luence  of IRRI v a r i e t i e s  and germplasm was f e l t  almost 

immediately. I n  1966 IRRI eent  303 s e l e c t i o n s  of improved r i c e  f o r  t e s t i n g .  

Before t h e  f i r s t  t e s t s  were harves ted  t h e  government decided t o  o r d e r  over  a  

t on  of r i c e  from IRRI f o r  commercial seed m u l t i p l i c a t i o n .  This o r d e r  included 

both IR8 and IR9, which had performed b e s t  i n  t h e  i n i t i a l  t r i a l s .  S ince  then  

IRRI gene t i c  m a t e r i a l  has  r e g u l a r l y  been s e n t  t o  Bangladesh inc luding  

replacements f o r  m a t e r i a l s  l o e t  from t h e  BRRI r i c e  gene bank. 

2.2 CIMMYT 

The f i r s t  con tac t  of  CIMHYT wi th  t h e  Bangladeeh r e sea rch  system wae a l s o  

dur ing  t h e  East  Pakis tan  per iod .  I n  1965 a  ki logram each of Sonora 64 and 

Penjamo 62 were s en t  t o  East Pak i s t an  from West Pak i s t an .  These v a r i e t i e s  

y ie lded  almost f i v e  t imes t h e  p r o v i n c i a l  average wheat y i e l d  and matured more 

r a p i d l y  than  t h e  l o c a l  wheats.  On t h e  b a s i s  of t he se  r e s u l t s  160 kg of  seed 

was s en t  f o r  t e s t i n g  i n  t h e  1966-67 season.  These t r i a l s  were a l e o  

impressive.  The CIMHYT r e p r e s e n t a t i v e  i n  West Pak i s t an  v i s i t e d  t h e s e  s i t e s  i n  

1968 and provided some i n i t i a l  t e c h n i c a l  a s s i e t a n c e  t o  t h e  e c i e n t i s t s .  The 

next  year  t h e  CIMHYT r e p r e s e n t a t i v e ,  a long wi th  West P a k i s t a n i  wheat b r eede r s ,  

s en t  a  c o l l e c t i o n  of 265 promising Mexican l i n e s  t o  be t e s t e d .  The same yea r  

t h e  f i r s t  Mexican v a r i e t y  was r e l ea sed  t o  farmers - baaed on 1212 t o n s  of 

Penjam062 (Zaman 1968). Since 1970, g e n e t i c  m a t e r i a l s  have come d i r e c t l y  from 

CIMMYT. 

Perhaps t h e  second most important input  from CIHHYT, a f t e r  gene t i c  

m a t e r i a l ,  has been t r a i n i n g .  This  i s  epitomized by t h e  t h r e e  e a r l y  wheat 

product ion t r a i n e e s  who have become t h e  nuc leus  of  today's Bangladesh wheat 

r e sea rch  team (Badruddoza 1984).  During t h e  per iod  1968-82, 46 Bangladeshis 

have spent  a t  l e a s t  one f u l l  c rop  c y c l e  a t  CIMMYT i n  wheat-related t r a i n i n g  



courses .  There were 15 t r a i n e e s  i n  experiment s t a t i o n  management. Of those ,  

12 were from t h e  Bangladesh Agr i cu l tu ra l  Development Corporat ion which 

undertakes seed m u l t i p l i c a t i o n  of wheat and o t h e r  crops f o r  t h e  government. 

Unlike I R R I ,  CIMMYT had no s t a f f  posted i n  Bangladesh u n t i l  1982. 

However, t h e r e  were v i s i t s  a t  l e a s t  annual ly  during t h e  wheat season by CIMMYT 

s t a f f .  Theee v i s i t s  have served t o  s t rengthen  t h e  r e sea rch  program i n  a  

v a r i e t y  of ways. They have helped t h e  l o c a l  r e sea rche r s  so lve  some of t h e i r  

t echn ica l  problems. They have provided new ideas  and advice ,  and gene ra l ly  

helped t o  s u s t a i n  researchers '  motivat ion.  I n  a d d i t  ion they played an 

important r o l e  i n  persuading the  government t o  push wheat i n  i t s  development 

s t r a t e g y .  The r e l a t i o n s h i p  with CIMMYT was p a r t i c u l a r l y  s t rengthened by 

frequent  v i s i t s  by D r  G. Anderson and D r  E .  S a a r i  who, with a c t i v e  support  

from sen io r  n a t i o n a l  admin i s t r a to r s ,  s e n s i t i z e d  t h e  government t o  t h e  

p o s s i b i l i t y  t h a t  wheat c u l t i v a t i o n  i n  Bangladesh could be v i t a l  f o r  food 

product ion.  The government then decided t o  import 4,000 tons  of Mexican 

v a r i e t i e s  from Ind ia  and Mexico i n  1975176, and wheat product ion was f i rmly  

launched. 

2.3 CIP 

CIP s t a r t e d  working i n  Bangladesh i n  1979 when a  c o n s u l t a n t ,  supported 

by the  World Bank and the  Aus t r a l i an  Government, was posted t o  t h e  Bangladesh 

Agr i cu l tu ra l  Research I n s t i t u t e .  Several  CIP s t a f f  members have v i s i t e d  t h e  

p r o j e c t  t o  provide s p e c i a l  s k i l l s .  By 1983 t h e  p r o j e c t  had sen t  two research  

workers f o r  short-term t r a i n i n g  a t  CIP, seven o f f i c i a l s  of BADC and BAR1 t o  

seed production courses  i n  Ind ia  and Scot land,  and t h r e e  research  workers t o  

S r i  Lanka and the  Ph i l i pp ines  t o  s tudy  d i f fused  l i g h t  s to rage  ( ~ a n g l a d e s h  PIP 

1983). The f i r s t  c o l l e c t i o n  of CIP m a t e r i a l  was t e s t e d  i n  1980-81 and a  

supply of gene t i c  m a t e r i a l s  has been a v a i l a b l e  from CIP s i n c e  then. 



2.4 Other CG Centers  

IFPRI has c a r r i e d  out  s e v e r a l  e t u d i e s  on a g r i c u l t u r a l  p r i c e  p o l i c y  and 

one s tudy of t h e  food a i d  program i n  Bangladesh. Severa l  members of i t s  s t a f f  

make r e g u l a r  t r i p s  t o  Bangladesh, The main c o n t r i b u t i o n  of ICRISAT, IITA and 

ICARDA u n t i l  1984 has been t h e  p rov i s ion  of germplasm of t h e i r  mandate crops.  

A few Bangladeshi s c i e n t i s t s  have a l e o  rece ived  t r a i n i n g  a t  t he se  

i n s t  i t u t i o n s  . 



3  The Role o f  t h e  CG C e n t e r s  i n  t h e  E v o l u t i o n  o f  
t h e  N a t i o n a l  A g r i c u l t u r a l  Research System 

The major  a c t o r s  i n  t h e  development o f  t h e  Bangladesh r e s e a r c h  sys tem 

were o b v i o u s l y  t h e  Bangladeshi  r e s e a r c h  p e r s o n n e l ,  a d m i n i s t r a t o r s  and 

p o l i t i c i a n s .  Others  have been impor tan t  a t  c e r t a i n  t imes .  The Ford 

Foundation played a  ve ry  impor tan t  r o l e  from t h e  mid-1960s u n t i l  t h e  mid- 

1970s.  During t h e  1 9 6 0 ~ ~  USAID i n v e s t e d  h e a v i l y  i n  t h e  A g r i c u l t u r a l  

U n i v e r s i t y  and i n  1970,  i t  began s i g n i f i c a n t  s u p p o r t  o f  r e s e a r c h .  It has  

s i n c e  become t h e  l a r g e s t  f o r e i g n  c o n t r i b u t o r  o f  e x t e r n a l  funds  f o r  r e s e a r c h .  

I n  t h e  mid-1970s t h e  World Bank began l e n d i n g  money f o r  r e s e a r c h ,  u n i v e r s i t y  

and e x t e n s i o n  f a c i l i t i e s ,  e s p e c i a l l y  i n f r a s t r u c t u r e .  Many b i l a t e r a l  a g e n c i e s  

have s i n c e  s t a r t e d  t o  suppor t  r e s e a r c h .  Tab le  3.1 ment ions  t h e  donors  a c t i v e  

i n  1982. 

The r o l e  o f  t h e  IARCs i s  q u i t e  c l o s e l y  r e l a t e d  t o  t h e  a c t i v i t i e s  o f  t h e  

donors  - p a r t i c u l a r l y  t h e  Ford Foundat ion,  USAID, t h e  World Bank, ADAB and 

C I D A .  Most of  t h e  a c t i v i t i e s  o f  t h e  IARCs w i t h i n  Bangladesh a r e  sponsored by 

donors  r a t h e r  t h a n  from e i t h e r  l o c a l  funds  o r  c o r e  funds  from t h e  c e n t e r s .  

The c e n t e r s  have provided t e c h n i c a l  a s s i s t a n c e ,  t r a i n i n g ,  germplasm, 

networks  o f  s c i e n t i s t s  and p u b l i c a t i o n s .  Other  o r g a n i z a t i o n s  p r o v i d e  many o f  

t h e s e  same s e r v i c e s  i n  Bangladesh.  Local  i n s t i t u t i o n s  a l s o  p r o v i d e  many such 

s e r v i c e s ,  bu t  most a r e  provided by f o r e i g n  o r g a n i z a t i o n s .  FA0 h a s  provided 

t e c h n i c a  1 a s s i s t a n c e ,  t r a i n i n g ,  networks  and p u b l i c a t i o n s .  IADS, which is 

c l o s e l y  r e l a t e d  h i s t o r i c a l l y  and i n t e l l e c t u a l l y  t o  t h e  c e n t e r s ,  and o t h e r  

c o n s u l t i n g  f i r m s ,  p r o v i d e  t e c h n i c a l  a s s i s t a n c e .  U n i v e r s i t  i e s  i n  i n d u s t r i a l  

and some deve lop ing  c o u n t r i e s  p r o v i d e s  t e c h n i c a l  a s s i s t a n c e ,  t r a i n i n g ,  some 

networks  and t r a i n i n g .  The r e s e a r c h  sys tem a l s o  h a s  e f f e c t i v e  c o n t a c t s  w i t h  

non-CGIAR i n s t i t u t i o n s  such a s  AVBDC and IFDC. 



Table 3.1 Estimated Research Expenditures and Associated Donors 

Research 
Annual Expenditure 
Ave rage a s  Percent of Beginning 

Expenditure Value of Crop of Breeding 
(million taka) Program Donors ( 1982) 

Rice (BRRI) 

J u t e  (BJRI) 
Sugarcane (SRI) 
Tea (TRI) 
BARI 

Cereal@/ - 
Pulses 
Oilseeds 
Spices 
Fru i t s  
Roots and Tubers 

Other Vegetables 
FibersITobacco 

BARC 
IRA 

1978 
1975176 
d l  
T968169 Wheat 
1978 Maize 
1979 
1974 

1977 White 
Potatoes 

IDA, Austra l ia ,  
Canada, Ford 
Foundation, USAID 
ADB ,UNDP 
Austra l ia  
UK, EEC 
USAID, IDA 
Canada (CIIIA & IDRC) 
IDRC 
Sweden 

Japan, ADB 
Netherlands 

Japan 
EEC (Cotton) 
USALD, IDA 
Sweden 

a /  Cereals include wheat, corn and millets .  - 
b/ BARI gives an estimate od the current a l locat ion of manpower among crops; t h i s  was - 

used to  a l loca te  BARIfe expenditue among crops. 
c /  This uses value of crop adjusted as suggested by Pray, 1980. - 
d/ Relatively small selection.  h'ogram centers on Manyjuri a d  hybrid j a t e s  - they do - 

not include commercial va r ie t i e s .  

Sources: G i l l  (1981) and BARI (1980). 



3.1 S ize  of r e sea rch  budgets 

The IARCs seem t o  have had some in f luence  on t h e  d e c i s i o n  makers who 

increased t h e  budgets f o r  a g r i c u l t u r a l  r e sea rch ,  ex t ens ion ,  educa t ion  and 

subs id i e s  during t h e  l a t e  1960s. F i r s t ,  t h e  cen t e r s '  success  a t  developing 

modern r i c e  v a r i e t i e s  i n  t he  Ph i l i pp ines  and wi th  modem wheat v a r i e t i e s  i n  

t h e  Punjab, and t h e  p u b l i c i t y  t h a t  they r ece ived ,  enabled l o c a l  r e sea rch  

advocates  t o  convince admin i s t r a to r s  and p o l i t i c i a n s  t h a t  r e sea rch  could be 

e f f e c t i v e  and t h a t  investment i n  r e sea rch  should be increased .  Second, they  

were e f f e c t i v e  i n  convincing pol icy  makers ( r e c a l l  t h e  IRRI-sponsored t r i p s  t o  

t h e  Ph i l i pp ines  and Japan t o  s ee  WVs i n  a c t i o n ) .  WVs were a l s o  grown on t h e  

farms of p o l i t i c i a n s .  Third,  t h e  e a r l y  r i c e  and wheat successes  convinced 

many donors t h a t  research  p r o j e c t s  were u s e f u l  t o  support .  

Many of t h e  more s en io r  r e sea rch  a d m i n i s t r a t o r s  i n  Bangladesh perce ive  

t h e  whole a g r i c u l t u r a l  r e sea rch  t h r u s t  t o  be under a c t i v e  t h r e a t  from t h e  

government, which may be s u f f e r i n g  some of t h e  same " fa t igues"  t h a t  a r e  

purported t o  be held i n  t he  donor community gene ra l l y .  Needless t o  s ay ,  a  

m i l i t a r y  government 's percept  ions  of p r i o r  it i e s  does no t  always g ive  due 

a t t e n t i o n  t o  a g r i c u l t u r a l  r e sea rch ,  which u s u a l l y  c la ims only  a  r a t h e r  small 

p a r t  of t h e  country's budget and,  given i t s  long-term o r i e n t a t i o n ,  i s  sub jec t  

t o  r e g u l a r  s c r u t i n y  a s  t o  i t s  appropr ia teness  vis-a-vis o t h e r  i s s u e s  of 

n a t i o n a l  development o r  defense.  The c e n t e r s  r e a l l y  have an important r o l e  t o  

p l ay  i n  maintaining c r e d i b i l i t y  of t h e  r e sea rch  t h r u s t  i n  Bangladesh, and t h i s  

may w e l l  prove even tua l ly  t o  be t h e i r  most important i npu t ,  namely, he lp ing  t o  

p r o t e c t  t h e  a l r eady  s t rong  n a t i o n a l  commitment t o  r e sea rch  investment.  

3.2 Commodity a l l o c a t i o n  of resources  

It appears  t h a t  t h e  c e n t e r s  a l s o  helped t h e  Bangladeshis t o  s h i f t  t h e i r  

r e sea rch  resources  from cash crops t o  t h e  major foodgrains .  I n  t h e  e a r l y  

19600, j u t e  rece ived  t h e  l a r g e s t  share  of  f i n a n c i a l  resources .  By 1974, t h e  

budgets of both t h e  Rice Research I n s t i t u t e  and t h e  A g r i c u l t u r a l  Research 

I n s t i t u t e  had surpassed t h e  J u t e  Research I n s t i t u t e  ( s e e  Table 3.2). I n  



a d d i t i o n ,  i n  t h e  1970~1, t h e r e  was a cons iderab le  boost t o  t h e  resources  

inves ted  i n  BARI, which i s  concerned wi th  t h e  o t h e r  c rops  of t h e  IARCs such a s  

wheat,  maize,  po ta toes  and pulses .  When compared wi th  t h e  va lue  of  t he se  

c rops ,  it s t i l l  seems t h a t  t h e r e  may be some under-investment i n  r i c e  i n  

Bangladesh (Table 3.3).  The r a t i o s  of t h e  expendi ture  on research  t o  t h e  

va lue  of t h e  c rop  ( r e sea rch  i n t e n s i t i e s )  i n d i c a t e  t h a t  r i c e  i s  s t i l l  r ece iv ing  

f a r  l e s s  than i t s  share  of t h e  r e sea rch ,  while  t e a  and o t h e r  food c rops  a r e  

r ece iv ing  f a r  more than t h e i r  share .  I n  column 1 of Table 3.1, t h e  o t h e r  

c rops  r e sea rch  expendi ture  i s  a r b i t r a r i l y  p a r t i t i o n e d  on t h e  b a s i s  of  t h e  

number of BARI s c i e n t i s t s  working on each crop i n  1979. This  shows t h a t  

c e r e a l s  o t h e r  than r i c e  .- wheat,  maize and m i l l e t s  - r ece ive  a f a r  b igger  

share  of r e sea rch  than t h e i r  share  of t o t a l  ou tpu t .  I n  f a c t ,  they  had t h e  

l a r g e s t  r e sea rch  i n t e n s i t i e s  except f o r  tobacco and co t ton .  

This  s h i f t  of resources  t o  t h e  c rops  of t h e  IARCs has been c l o s e l y  

r e l a t e d  t o  t h e  cen t e r s '  a c t i v i t i e s .  A s  mentioned, t h e  r i c e  successes  i n  t h e  

1960s led  p o l i c y  makers t o  i n v e s t  i n  r i c e  research .  I n  t h e  19708, t h e  wheat 

success  s t o r y  has been t h e  major j u s t i f i c a t i o n  f o r  both government and donor 

support  f o r  BARI. The hope f o r  s i m i l a r  successes  i n  maize, p u l s e s ,  o i l s e e d s  

and po ta toes  has  motivated t h e  l a r g e  investment i n  t h a t  i n s t i t u t i o n .  

Encouraging governments t o  encourage t h e  c u l t u r e  of wheat,  po t a toes  and 

maize i n  reg ions  where t h e r e  i s  l i t t l e  demand f o r  them, o r  where t h e  growing 

cond i t i ons  a r e  f a r  from opt imal ,  i s  c l e a r l y  ques t ionable .  However, t h e r e  a r e  

examples of a r e a s  of Asia t h a t  were once considered t o  be unsu i t ab l e  f o r  

product ion o r  where t h e r e  was l i t t l e  demand, where HYV r i c e  and wheat a r e  now 

grown. The case  of wheat i n  Bangladesh i t s e l f  i s  a prime example. Bangladesh 

now needs t o  s t e p  back and a sk  whether t h i s  same s t r a t e g y  w i l l  work with maize 

and pota toes .  Perhaps t oo  many research  resources  a r e  being devoted t o  them? 



Table  3.2 A l l o c a t i o n  of A g r i c u l t u r a l  Research Expend i tu res  
(Tk 000 c u r r e n t )  

Crop/ 19 50- 19 60- 
I n s t i t u t i o n  1960 1965 1967 1974 1979 1980 

Rice 1 76a/ - 300 1,230 6,612 28,330 39,870 

Other  Food Crops 1 8ga/ - 200 n - a .  12,531 77,153 129,230 

J u t e  153 500 2,000 2,159 10,210 11,000 

Tea 0 n. a. n.a. 2,233 6,015 5 ,110 

Sugarcane n. a. 7 0 10 lb /  - 550 10,330 13,590 

BARC 0 0 0 n.a. 5,000 10,575 

L ives tock  n. a. 644 n. a. 2,800 n.a. n.a. 

a /  Expend i tu re  on b o t a n i s t s  m u l t i p l i e d  by 1.5 t o  accoun t  f o r  e n t o m o l o g i s t ,  - 
p l a n t  p a t h o l o g i s t  and o t h e r s .  

b /  Budgets - 

Source:  Pray and Ahmed (1985).  



Table 3.3 Research I n t e n s i t y a  f o r  Agr icu l tura l  Research 

p~-p - 

Crop 

Rice 

Other Food Crops 

Jute  0.29 0.61 1.78 1.50 2.60 

Tea n.a .  n .a .  n .a .  20.60 9.70 

Sugarcane n. a .  0.29 0.32 0.56 4.70 

a = ( v a l u e  of a g r i c u l t u r a l  researchlvalue of output) x 100 a t  current p r i c e s  
b  = n . a . -  n o t  a v a i l a b l e  

Source: Pray and Ahmed (1985). 



3.3 I n s t i t u t i o n a l  s t r u c t u r e  

IRRI appears  t o  have inf luenced t h e  o r g a n i z a t i o n a l  s t r u c t u r e  of 

a g r i c u l t u r a l  research  i n  Bangladesh i n  s e v e r a l  ways. One of t h e  f i r s t  t h ings  

done a f t e r  IRRI ' s  i n i t i a l  work i n  Bangladesh was t h e  o rgan iza t ion  of  a  

m u l t i d i s c i p l i n a r y  r i c e  r e sea rch  program wi th in  t h e  A g r i c u l t u r a l  Research 

I n s t i t u t e .  Eventua l ly ,  l o c a l  r i c e  r e sea rch  workers ,  wi th  t h e  he lp  of IRRI and 

t h e  Ford Foundation, were a b l e  t o  s e t  up t h e  r e l a t i v e l y  autonomous BRRI under  

t h e  Minis t ry  of Agr icu l ture .  The new i n s t i t u t e  was modeled c l o s e l y  on IRK 

(Alim 1966). I n s t ead  of t h e  d i s c i p l i n a r y  d i v i s i o n s  of ARI, t h e  d i v i s i o n s  of 

t h e  i n s t i t u t e  a r e  t h e  same a s  IRRI ' s  ( a )  r i c e  v a r i e t a l  improvement (b)  

physiology,  ( c )  agronomy, (d)  pathology,  ( e )  entomology, (£1  s o i l  chemis t ry ,  

(g)  economics and s t a t i s t i c s  (h)  r i c e  technology ( i )  a g r i c u l t u r a l  engineer ing  

and ( j )  communications. I n  a d d i t i o n ,  cons iderab le  emphasis was placed on 

mult i - d i s c  i p l i n a r y  , problem-solving research .  ' To provide t h i s  i n t e r a c t i o n  

among d i s c i p l i n e s ,  BRRI s e t  up seven t a s k  fo rces  which met t h r e e  t imes a  yea r  

t o  d i s cus s  t h e  probleme on which t o  concen t r a t e ,  how t h e s e  probleme should be 

t a c k l e d ,  and t o  a s s i g n  p r o j e c t s  o r  p a r t s  of p r o j e c t s  t o  i nd iv idua l s  f o r  

implementation. The t a s k  fo rces  d e a l  wi th  v a r i e t a l  improvement, f e r t i l i t y  

management, c u l t u r a l  p r a c t i c e s ,  cropping systems, adap t ive  research  and 

t r a i n i n g ,  p e s t  management and a g r i c u l t u r a l  engineer ing .  

3 . 4  Goals and p r i o r i t i e s  w i th in  t h e  commodity program 

The goa l s  and p r i o r i t i e s  of t h e  commodity r e sea rch  programs appear  t o  

have changed s i n c e  they came i n  con tac t  wi th  t h e  c e n t e r s .  It appears  t h a t ,  

before  1965, r i c e  s p e c i a l i s t s  placed more emphasis on t h e  t .aman crop and t h e  

aus  crop wi th  l e s s  emphasis on boro and b.aman. By 1961, 25 v a r i e t i e s  of 

t.aman and 17 v a r i e t i e s  of a u s ,  6  v a r i e t i e s  of b.aman and 6  v a r i e t i e s  of boro 

had been developed and approved f o r  u se  by a g r i c u l t u r a l  s c i e n t i s t s  of B r i t i s h  

Bengal and East  Pakis tan .  With t h e  success  of IR8 i n  t h e  boro season,  more 

emphasis appears  t o  have been placed on t h i s  c rop ,  a l though t .aman and aus  

s t i l l  rece ived  much a t t e n t i o n .  I n  c o n t r a s t  t o  t h e  e a r l i e r  per iod between 1967 

and 1980, BARC repor ted  t h a t  6  v a r i e t i e s  were r e l ea sed  f o r  t h e  boro season,  3 



f o r  a u s ,  5 f o r  t h e  t.aman and none f o r  b.aman (BARC 1983). More a t t e n t i o n  has 

been devoted t o  b.aman s i n c e  1975. 

Local r i c e  workers had a l ready  been searching f o r  v a r i e t i e s  t h a t  were 

both r e s i s t a n t  t o  lodging and f e r t i l i z e r  responsive before  IRRI a r r i v e d .  They 

were involved in  t h e  FA0 Japonica-Indica c ros s ing  program t h a t  was aimed a t  

producing f e r t  i l i zer - respons  ive  v a r i e t  i e s  . One change a f t e r  IRRI's 

involvement m y  have been t o  screen v a r i e t i e s  a t  higher  l e v e l s  of f e r t i l i z e r .  

Another change seemingly a s soc i a t ed  with I R R I  was t h e  in t roduc t ion  of 

a g r i c u l t u r a l  economists i n t o  m u l t i d i s c i p l i n a r y  r i c e  r e sea rch  t e r n s .  When I R R I  

s t a f f  a r r i v e d ,  t h e r e  was no d i v i s i o n  of a g r i c u l t u r a l  economics i n  t h e  

Agr i cu l tu ra l  Research I n s t i t u t e .  The new r i c e  research  i n s t i t u t e  e s t ab l i shed  

a d i v i s i o n  of economics and s t a t i s t i c s ,  and t h e  p r o j e c t  s e n t  people f o r  

t r a i n i n g  in  a g r i c u l t u r a l  economics. The IRRI r e s i d e n t  teams i n  r ecen t  years  

have included agr  icu l t u r a  1 economists . Another change has been t h e  

in t roduct ion  of cropping systems research  by BRRI and I R R I  s t a f f  i n  t h e  mid- 

1970s. This r ep re sen t s  a s i g n i f i c a n t  s t e p  towards implenting a farming 

systems research  o r i e n t a t i o n  t o  work i n  Bangladesh. 

Both economics and cropping systems programs have helped t o  change 

research  p r i o r i t i e s  i n  o the r  a r e a s  by providing evidence t h a t  t h e  p reva len t  

p r i o r i t i e s  were inco r rec t  o r  t h a t  t he re  were new problems being faced by 

farmers.  The s t u d i e s  of b.aman y i e l d s ,  which were c a r r i e d  out j o i n t l y  by 

economists,  entomologists  and cropping systems agronomists , showed t h a t  t h e  

y i e l d  goa ls  s e t  by the  breeders  of b.aman were a l r eady  being matched o r  

surpassed by t h e  y i e l d s  of farmers (Clay 1978). This led t o  modi f ica t ion  of 

research  goa ls  i n  t he  deep water r i c e  program. The cropping systems workers 

played an important r o l e  i n  i den t i fy ing  zinc and sulphur  d e f i c i e n c i e s  a s  

important problems in  some a reas .  This  led t o  a major research  and exteneion 

e f f o r t  on these  problems. 

The po ta to  program has had a more dramatic r e o r i e n t a t i o n  than e i t h e r  t h e  

wheat o r  r i c e  programs. Most of t h e  1980 research  resources ,  f o r  ine tance ,  



were concentrated on t e s t i n g  Dutch and a few Indian  v a r i e t i e s  under high 

f e r t i l i t y  condi t ions  and good water con t ro l .  Now t h e  program i s  s e l e c t i n g  

v a r i e t i e s  from a wide range of sources ,  including a number of  t r o p i c a l  

v a r i e t i e s .  A breeding program has been e s t ab l i shed  which uses  both e x o t i c  

ma te r i a l  and m a t e r i a l  from a c o l l e c t i o n  of l o c a l  v a r i e t i e s  t h a t  has been 

e s t ab l i shed .  I n  a d d i t i o n ,  completely new programs have been s t a r t e d  on 

inexpensive d i f fused  l i g h t  s to rage  f a c i l i t i e s ,  reducing t h e  cash c o s t  of 

po ta to  c u l t i v a t i o n ,  producing pota toes  through t r u e  seed ,  and developing a 

d isease- f ree  seed product ion f a c i l i t y  i n  northwest Bangladesh. The dramatic 

s h i f t  i s  due t o  t h e  j o i n t  e f f o r t s  of t h e  BARI s t a f f  i n  t h e  new Po ta to  Research 

Center ,  CIP and IADS. 

There was a quantum leap i n  t h e  amount of p o t a t o  gene t i c  m a t e r i a l  

screened. About 100 Dutch and Indian v a r i e t i e s  were t e s t e d  by BARI before  

1980 (Ahmad 1980). I n  1981-82, 2426 progenies from d i f f e r e n t  f a m i l i e s  were 

t e s t e d  i n  i n i t i a l  eva lua t ion  t r i a l s  and 39 genotypes were s tud ied  i n  secondary 

and advanced v a r i e t y  t r i a l s  (Sikka 1982). 

Undertaking research  a s  a m u l t i d i s c i p l i n a r y  team seems t o  have been a 

concept introduced by t h e  c e n t e r s ,  and used most widely a t  BRFU and 

inc reas ing ly  a l s o  a t  BARI . 
3.5 New research  methods 

New techniques of r i c e  breeding were introduced,  a s  they  were elsewhere 

i n  Asia.  The use  of new breeding techniques i n  maize i s  now p rac t i ced .  In  

po ta toes ,  CIP s t a f f  introduced new techniques such a s  t h e  use  of t r u e  seed t o  

produce d isease- f ree  t u b e r s ,  and poss ib ly  l a t e r  f o r  commercial product ion.  

Improved methods of screening v a r i e t i e s  f o r  r e s i s t a n c e  t o  p e s t s  have a l s o  been 

introduced. 

Cropping systems research  was f i r s t  introduced t o  Bangladesh by 

BRRI/IRRI and l a t e r  something of t h e  C I W T  vers ion  was taken up by BARC and 



BAR1 w i t h  t h e  a s s i s t a n c e  of  IADS. This  gave i n s t i t u t i o n a l  s a n c t i o n  and 

r e s o u r c e s  t o  on--farm and i n t e r d i s c i p l i n a r y  r e s e a r c h .  

3 . 6  E f r i c i e n c y  of  t h e  r e e e a r c h  sys tem 

A number o f  ways i n  which c o l l a b o r a t i o n  has  a f f e c t e d  t h e  e f f i c i e n c y  of  

t h e  r e s e s r c b  sys tem have a l r e a d y  been d i s c u s s e d .  Tlaere a r e ,  however, o m s  

f u r t h e r  and more s u b t l e  e f f e c t s .  In  g e n e r a l  they  a r e  f a c t o r s  the'. a o t i v a t e  

r e s e a r c h e r s  t o  be more e f f e c t i v e .  The c e n t e r 6  p rov ide  a  neb s e t  c?f rewards  

f o r  "good" r e s e a r c h  and i n  Borne c a s e s  have changed t h e  d e f i n i t i a n  of  what 
11 good" reflearch 1 s .  " ~ o o d "  r e s e a r c h  i n c l u d e s  on-farm r e s e a r c h  t h a t  meets 

farmers '  aeeds.  Good r e s e e r c h  may  o r  may fiat  be p u b l i s h a b l e  in  a n a t i o n a l  o r  

a n  i n t e r n a t i o n a l  r e e e a r c h  j o u r n a l  - it depend8 on t h e  c e n t e r  one is workiag 

w i t h ,  Rewards i n c l u d e  t r i p e  t o  o t h e r  c o u n t r i e s  f o r  c o n f e r e n c e s ,  s c h o l a r s h i p l j  

f o r  f o r e i g n  d e g r e e s ,  a p p r o v a l  and p r a i s e  from a new group of  p e e r s  - r e s e c r c h  

and adni l l ie  t r a t i v e  p e r c ~ n n c l  i n  t h e  CGIAR network8 i n  which Bangladeshi  

r e s e a r c h e r s  p a r t i x i p a t e  - and u l t i m a t e l y  pe rhaps  a job a t  a c e n t e r s  o r  I n  

o t h e r  i n L e r n a t i o n a 1  o r g a n i z a t i o n s .  I n  a d d i t i o n  t o  rewardp,  t h e  cxtl ining 

programs cf t h e  c e n t e r s  emphasize c e r t a i n  t y p e s  of r e e e a r c h ,  such a s  an-farm 

r e s e a r c h ,  which gives  t h e  r e s e a r c h  a  more p r a c t i c a l  b e n t  t h a n  pettiape wobld 

o t h e r w i s e  have been t h e  c a s e .  'While t he  J l f i n i t i o n s  of  good r e a e a r i b  nay no: 

have u ~ i v e r s e l  s p p r o v a l ,  i t  seems c l e a r  t h a t  t h e y  a r e  s u p e r i o r  t o  t h e  c l d  

Ryeten! w h ~ r e  orlr we6 promoted p r i m a r i l y  on t h e  b a s i s  of  p e a r s  of s e = i c < - .  

Thj-e i n f l u e n c e  o f  t h e  c e n t e r s  can be d e t e c t e d  in t h e  ~ t y l o s  o f  the 

r e s e a r c h  workers  w i t h i n  rho d i f f e r e n t :  n a t i o n a l  programs, which haqe v a r y i n g  

l e v e l  of ccntacE with euch o u t s i d e  a g e n c i e s .  A s t r o n g  c o n t r a a t  c s a  be e a s i l - 1  

o t s e r v e d ,  because  of  t h e i r  geograph ic  c ~ n t i g u i t y ,  between BXRI  and 3AXI.  The 

u u b e t a n t i a l  i n t e r a c t i o n  w i t h  I R R I  h a s  l e d  t o  q n i t e  d i f f e r e n t  w o r k i ~ ~ g  s t y l e s  at. 

RRRT where p e c y l e  t end  t o  work long " n u r s ,  e s p e c i a l l y  i n  t h e  f i e l d ,  r ~ l a t i . v e  

t o  t h o s e  o f  nearby BAR1 where t h e r e  has  been r e l a t i v e l y  l i t t l e  a f t e r - h o u r s  

w ~ r k ,  and t h e  lilcre s e n i o r  r e s e a r c h  p e r 6 o n ~ c l  seldom g e t  in . to  t.he f i e l d .  Pa r t  

of t h i s  i s  due t o  t h e  housing s i t u a t i o ~ ,  s i n c e  t h e r e  i e  i n s u f f i c i e n t  huiiai.sg 

a t  A4kT, but m ~ c h  n f  i.e i s  a l s o  due  t o  c o n t a c t  w i t h  c e f i t e r s .  The wheat 



program i s  t h e  e x c e p t i o n  a t  BARI, which m a n i f e s t s  t h e  i n f l u e n c e  of  CIMMYT on 

work s t y  l e e .  There i s  ev idence  t h a t  a p e r i o d  s p e n t  a t  a c e n t e r  encourages  a 

more committed and e f f e c t i v e  a t t i t u d e  towards problem-solving work. Again,  

some of  t h e  more n e g a t i v e  a t t i t u d e s  t h a t  may be i n  need of c o r r e c t i o n  may 

emerge from r e s e a r c h  workers '  e a r l y  e d u c a t i o n a l  e x p e r i e n c e  a t  BAD, where t h e r e  

seems l i t t l e  ph i losophy  o f  "hands nn work" w i t h  r e g a r d  t o  agronomic and o t h e r  

r e s e a r c b  a c t i v i t i e s .  



4 Local Percept ions of t he  Centers  

4.1 Nature of co l l abora t ive  research  i n  Bangladesh 

This sec t ion  at tempts  t o  summarize t h e  percept ions  of t h e  cen te r s  by t h e  

adminis t ra tors  and reeearchers  of Bangladesh. I t  i s  based on d i scuss ions  held 

by J.R. Anderson during a  v i s i t  i n  March 1984 with t h e  research  admin i s t r a to r s  

and program leaders  of t h e  n a t i o n a l  research  system. In a d d i t i o n ,  a  

ques t ionnai re  was sent  t o  a  random sample of t he  research  s t a f f  of t h e  

na t iona l  a g r i c u l t u r a l  research  system. Forty s c i e n t i s t s  from a  wide range of 

i n s t i t u t i o n s  and l eve le  within those i n s t i t u t i o n s  r ep l i ed  in  t h i s  f i r s t  

survey. The t h i r d  major source of percept ions  was t h e  r epor t  of D r  Kazi M. 

Badruddoza (1984) "Training i n  the  C G I A R  System: The Case of Bangladesh" which 

r epor t s  on a  survey of Bangladeshi s c i e n t i s t s  about t he  CGIAR t r a i n i n g .  

I n  genera l ,  the cen te r s  a c t i v e  in  Bangladesh a r e  highly regarded f o r  

t h e i r  independence and o b j e c t i v i t y .  The f a c t  t h a t  they a r e  perceived a s  

having ample resources t o  a s s i s t  research and t o  provide oppor tun i t i e s  f o r  

scholarsh ips  and commnication with fore ign  s c i e n t i s t s  r e in fo rces  the  p o s i t i v e  

f ee l ings  about t he  cen te r s .  

The two surveys indicated f a r  more contac t  with IRRI than any o t h e r  

cen te r .  In  the  f i r s t  survey I R R I  had by f a r  t h e  g r e a t e s t  number of con tac t s ,  

followed by CIMMYT, CIP, ICARDA, and IITA. I n  terms of t r a i n i n g ,  IRRI had 

t r a ined  242 out of a  t o t a l  of 431 t r a i n e e s  i n  CGIAR centers '  t r a i n i n g  

programs. CIP was next with 80 and then CIMMYT with 77. The o the r s  had 13  o r  

fewer t r a inees .  

The respondents i n  the  f i r s t  survey were asked t o  a s s e s s  t h e  importance 

of t he  cen te r s  i n  bui ld ing  up t h e  na t iona l  system. They f e l t  t h a t  t h e  c e n t e r s  

were moderately a c t i v e  i n  Bangladesh. Not s u r p r i s i n g l y ,  they ra ted  IRRI and 

CIMMYT a0 the  most a c t i v e  followed by ICARDA, CIP and ICRISAT. In  add i t ion ,  

I R R I  and CIMMYT were r a t ed  a s  the  cen te r s  whose se rv ices  were of m a t  

p r a c t i c a l  use and most he lp fu l  i n  bui ld ing  research  capaci ty .  There were t o o  



few responden t s  t o  know which s e r v i c e s  were most important  o r  which 

a l t e r n a t i v e  s o u r c e  o f  i n f o r m a t i o n  and s e r v i c e s  were  impor tan t .  

The major group which i n d i c a t e d  they  had had l i t t l e  o r  no  c o n t a c t  w i t h  

t h e  c e n t e r s  were f a c u l t y  members a t  t h e  a g r i c u l t u r a l  u n i v e r s i t y  and t h e  

b i o l o g i c a l  and s o i l  s c i e n c e  depar tments  of  t h e  g e n e r a l  u n i v e r s i t i e s .  Some of  

them r e c e i v e d  pub l i c -a t ions  bu t  few had any o t h e r  c o n t a c t ,  They s t a t e d  t h a t  

t h e y  would l i k e  t o  but  have n o t  had t h e  chance.  

The n a t u r e  o f  t h e  c o n t a c t s  came o u t  e s p e c i a l l y  i n  t h e  longer  d i s c u s s i o n s  

w i t h  d e n i o r  o f f i c i a l s ,  Most o f  t h e  e a r l y  c e n t e r  c o n t a c t  was w i t h  IRRI which,  

in t h e  i n i t i a l  y e a r s ,  was p e r c e i v e d  t o  be t o o  " top down". T y p i c a l l y ,  I R f l  

s t a f f  were p e r c e i v e d  a s  having t o o  f i x e d  an i d e a  of  what was needed w i t h i n  

Bangladesh,  wi thou t  l i s t e n i n g  t o  t h e  p e r c e p t i o n s  o f  l o c a l  a u t h o r  i t  i e e  . T h i s  

WLE a proLZein w i t h  regard  t o  some of t h e  d e f i c i e n c i e s  i n  t h e  v a r i e t i e s  t h a t  

were I c i t i u l i y  i n t r o d u c e d ,  and w i t h  i n d i v i d u a l s  being t o o  dogmatic about  a 

chosen r e s e a r c h  approach which f r e q u e n t l y  tu rned  o u t  t o  be i n a p p r o p r i a t e .  I t  

should  be n o t e d ,  however, c h a t  by t h e  mid-70s, IRRI had l ea rned  from i t s  e a r l y  

e x p e r i e n c e s .  It had become nnich more sympathe t i c  t o  t h e  expressed  l o c a l  needs  

(e .g . .  f o r  t r a i n i n g )  and i a  v e r y  h i g h l y  regarded  i n  Eangiadesh i n  r e c e n c  

years.  There  a r e  b r o a d l y  s i m i l a r  exper iences  w i t h  r e g a r d  t o  CIMM'ff w i t h i n  t h e  

c o u n t r y .  P e r h e p ~  p r o f i t i n g  from t h e  e x p e r i e n c e s  of  o t lnerc ,  CIP has  done a  

r a t h e r  b e t t e r  job ,  i n  s p i t e  of some c r i t i c i s m s  t h a t  i t  may Be t o o  b l i n d  t o  

a p r i c u l e u r a l  r e a l i t i e s  beyond p o t a t o e s .  Such en thus iasms ,  however, a r e  

i n e v i t a b l e  w i t h  conmodity-spocif  i c  c e n t e r s ,  

The g e m p l a s m  r e c e i v e d  from t h e  c e n t e r s  h a s  been a major inpu t  i n t o  t h e  

r e a e a r c h  Gyeten. I n  t h e  f i r s t  su rvey  i t  was t h e  second most f r e q u e n t  cozitact  

p o l n t  w i t h  t h e  c e n t e r g ,  fo l lowing  p u b l i c a t i o n s  and s l i g h t l y  ahead o f  t r a i n i n g .  

:i was ti:ac r t i t e d  aa  oqe of  t h e  mo6t impor tan t  s e r v l c e s  provided by t h e  

c e n c e r a .  Di-ssussions w i t h  r e s e a r c h  l e s d o r s  a l s o  emphaaizcd i t s  importance .  

A number o f  s c i e n t i s t s  mentioned t h e  importance  of  even a ~ z a l l  amounts of  

e x t e r n a l  a s s i e t a n c e .  For i n s t a n c e ,  t h e  e x t e r n a l  a s s i s t a n c e  t o  t h e  r i c e  



research  program provided by t h e  Ford Foundation, USAID, and Aust ra l ian  and 

Canadian sources oftent imes proved very use fu l  i n  e l iminat ing  t h e  impact of 

domestic c o n s t r a i n t s  on opera t ion .  For example, t h e r e  a r e  many d i f f i c u l t i e s  

i n  importing s c i e n t  i f  i c  equipment through very r e s t r i c t i v e  input  r egu la t ions .  

I n t e r n a t i o n a l  organiza t ions  sometimes can help t o  circumvent these  and thus  t o  

f a c i l i t a t e  more e f f e c t i v e  research  implementation. S imi l a r ly ,  t h e r e  a r e  many 

c o n s t r a i n t s  imposed on t r a v e l  arrangements of Bangladeshi research  personnel .  

Most junior  o f f i c e r s  cannot use a i r c r a f t  f o r  domestic t r a v e l ,  which can 

conceivably hamper f l e x i b i l i t y  and perhaps the  c r i t i c a l  timing o f ,  f o r  

example, a  v i s i t  t o  an outbreak of a  r i c e  d i sease  i n  a  d i s t a n t  p a r t  of t h e  

country. Rela ted ly ,  t he re  a r e  many r e s t r i c t i o n s  on t r a v e l  ou t s ide  Bangladesh 

by research  personnel a t  a l l  l eve l s .  In t e rven t ion  by t h e  cen te r s  can and does 

he lp  t o  r e l i e v e  some of t h e  r e s t r i c t i o n s .  

The usefu lness  of these  key inputs  from t h e  cen te r s  i s ,  i n  p a r t ,  r e l a t e d  

t o  the  usefu lness  of fore ign  a i d  i n  gene ra l ,  whether it i s  d i s t r i b u t e d  by t h e  

cen te r s  o r  o the r  agencies .  However, i n  t h e  absence of t h e  c e n t e r s ,  i t  i s  not  

c l e a r  whether these  resources would indeed be a v a i l a b l e  t o  t h e  country,  and i f  

they were, i f  they could be pro tec ted  from t h e  v i sc i tudes  of t h e  r e g u l a r  

budgetary process.  

doth I U I  and CIMMYT have a c t i v e l y  fos tered  FSR-related type a c t i v i t i e s  

i n  Bangladesh. Local a u t h o r i t i e s  see t h i s  a s  being important i n  broadening 

t h e  perspec t ive  of agronomic and r e l a t e d  research.  They s e e  a  continuing 

need f o r  t h e  cen te r s  i n  such f ledging work. There i s  s t i l l  some d i s t ance  t o  

go i n  matching experimental o r i e n t a t i o n  wi th  on-farm r e a l i t y .  For in s t ance ,  

i t  seems t h a t  most of t h e  research  s i t e s  claimed t o  be "rainfed" have, i n  

f a c t ,  been i r r i g a t e d .  

The area  of human c a p i t a l  improvement i e  t h e  main t o p i c  of D r .  

Badruddoza's r e p o r t ,  and so some of t h e  main p o i n t s  of h i s  r e p o r t  a r e  taken 

along wi th  observat ions from our o m  f i e l d  d iscuss ions .  There i s  cons iderable  

agreement. t h a t  t h i s  i s  one of t h e  na jo r  con t r ibu t ions  of t h e  cen te r s .  Short- 

term t r a i n i n g  has been t h e  most important i n  terms of numbers of people. 



However, t h e r e  i s  a c o n t i n u i n g  need f o r  a s s i s t a n c e  t o  accomplish  more d e g r e e  

t s a  i n  i n g  . 

The p r a c t i c a l  c h a r a c t e r  of t r a i n i n g  a t  t h e  c e n t e r s  was p a r t i c u l a r l y  
II a p p r e c i a t e d .  T r a i n e e s  are r e q u i r e d  t o  spend a c o u e i d e r a b i e  p a r t  o f  t h e i r  

t ime  i n  t h e  f i e l d  o r  l a b o r a t o r y  and l e a r n  p r a c t i c a l  r e s e a r c h  methods a p p l i c a -  

ble t o  a c r u a l  f i e l d  c o n d i t i o n s .  Thio i e  a c o n t r a s t  t o  o t h e r  t r a i n i n g  programs 

where emphasis i s  p laced  on c lass room s t u d y .  The g e n e r a l  f e e l i n g  and 

e x p e r i e e c e  i s  t h a t  IARC t r a i n i n g  programs a s s i s t  i n  development of p r a c t i c a l  

v i s i o n  arid an  a b i l i t y  t o  hand le  f i e l d  programs more e f f i c i e n t l y m  ( ~ a d n i d d o z a  

1984) . 

The c e n t e r s  have r e g u l a r l y  p layed a  "brokers'"' r o l e  o f  p l a c i n g  peop le  

e f f e c t i v e l y  i n  adtanced t e r t i a r y  i o e t i t u i i o n l i  3r i n  a p p r o p r i a t e  t r a i n i n g .  

Th i s  b rokerage  r o l e  depends on i n f o r m a l  c o n t a c t s  w i t h  t h e  concerned 

i n s t i t u t i o n s  and i n  some c a s e s  a l s o  i n v o l v e s  a p e r i o d  a t  a c e n t e r  f o r  t h e s i s  

work thac  i e  perce ived  t o  be more relevafit tha?  t h e  t y p i c a l  t h e s i s  work 

conducted i n  t e m p e r a t e - c l i u a t e  advanced e d u c a t i o n a l  i n s t i t u t i o n s .  

4.2 Concerns 

There hae been some s r i t i c i e m  expreesed  i n  t h e  c o u n t r y  a8 t o  t h e  d e g r e e  

o f  "pampering" by t h e  c e n t e r s  of domest ic  i a s t i t u t i o n a .  P a r t  s f  t h i s  

c r i t i c i s m  r e l a t e s  t o  judgements abou t  t h e  i n h e r e n t  q u a l i t i e s  of  l o c a l  a t a f f  

who, in some c a s e s ,  have been pe rce ived  as n o t  r e a l l y  being a d e q u a t e l y  

p repared  for e f f e c t i v e  c o l l a b o r a t i v e  work, Some o f  t h i s  c r i t i c l a m  i s  d i r e c t e d  

a t  t h e  s t y l e  of  t e a c h i n g  a t  t h e  Bangladesh A g r i c u l t u r a l  U r i v e r s i t y  (MU) 

which,  a t  l e a s t  i n  some depar tments ,  nay o f f e r  profeesiouai p r e p e r a t i o n  of a 

somewhat l i m i t e d  l e v e l  of  ach ievement ,  e s p e c i a l l y  i n  r e g a r d  t o  deve lop ing  

c a p a c i t y  f o r  independent t h o u g h t .  

One h ign- leve l  b u r e a u c r a t  expressed  a f r e s h  p e r s p e c t i v e  on combina t ions  

o f  m u l t i i a t e r a l  and b i l a t e r a l  a e e i s t a n c e ,  The concept  was C I O ~  of  "mixing 

one's d r i n k s "  i n  a s s i e  t a n c e  t e r m s ,  because ,  when both  a r e  somewhat 



c o m p e t i t i v e l y  supp ly ing  a s s i s t a n c e ,  t h e  r e c i p i e n t s  can e a s i l y  become i n t o x i -  

c a t e d  by t h e  r e a d i n e s s  w i t h  which r e s o u r c e s  are made a v a i l a b l e  t o  them. The 

i m p l i c a t i o n  i s  t h a t  some r e s e a r c h  i n s t i t u t i o n s  have more r e s o u r c e s  t h a n  t h e y  

can  e f f e c t i v e l y  hand le  a t  t h e  moment. 

Some concern  was expressed  about  r e p r e s e n t a t i o n  on boards  o f  governors  

of t h e  c e n t e r s .  The main concern  was t h a t ,  i f  p a r t n e r  governments d i d  n o t  

have d i r e c t  r e p r e s e n t a t i o n  on such  b o a r d s ,  u n f o r t u n a t e  gaps  cou ld  deve lop  

between what c e n t e r s  p e r c e i v d  t o  be n s t i ~ n a f  p r i o r i t i e s  and t h o s e  a r t i c u l a t d  

w i t h i n  t h e  government concerned.  The c r i t i c i s m  being expressed  was t h a t  

c e n t e r s  r e a l l y  needed an " o f f i c i a l "  b r i e f  from t h e  p a r t n e r  governments t o  

f a c i l i t a t e  m x i m a l  coherence  w i t h  i n d i v i d u a l  n a t i o n a l  p r i o r i t i e s .  

With r e g a r d  t o  t r a i n i n g ,  i t  is  f e l t  by some r e f l e c t i v e  o b s e r v e r s  i n  

Bangladesh t h a t  t h e  CGlAR system shou ld  s w i t c h  i t s  emphasis from s h o r t - t e r m  

t r a i n i n g  t o  more advcnced d e g r e e  t r a i n i n g ,  t o  h e l p  deve lop  g r e a t e r  l e a d e r s h i p  

c a p a b i l i t y  w i t h i n  t h e  n a t i o n e l  system. I t  was a180 f e l t  t h a t  t h e  in -coun t ry  

and r e g i o n a l  t r a i n i n g  programs i n  Bangladesh by C'IP a r e  examples of what 

ahould be done i n  t h e  f u ~ u r e  f o r  s h o r t - t e r m  t r a i n i n g .  

One s i g n i f i c a n t  i s s u e  c h a t  has  n o t  y e t  been a d e q u a t e l y  addressed  i n  t h e  

r e s e a r c h  programs concerns   oil s a l i n i t y .  Apar t  from some r i c e  s e l e c t i o n  work 

i n  B a r i s a l  n o t h i n g  o f  s u b s t a n c e  has  y e t  been done t o  addreee  t h i s  problem, but  

it i a  t o  be hoped t h a t  e v e n t u a l l y  t h e  n o t i o n a l  and i n t e r n a t i o n a l  i n s t i t u t i o n s  

concerned w i l l  embark w i t h  some v i g o r  on p l a n t  s e l e c t i o n  and a  s e a r c h  f o r  

agronomic p r a c t i c e s  t o  m i t i g a t e  t h e  i n f l u e n c e s  of  h i g h  l e v e l 8  o f  s a l t  on 

a g r i c u l t u r a l  p r o d u c t i v i t y ,  

One sugges t  i o n  t h a t  emerged from d i s c u s s i o n s  w i t h  s e n i o r  o f f i c i a l s  i n  

Benglhdesh concerned t h e  s t a f f i n g  arrangements  of t h e  c e n t e r s  w i t h  p e r s o n n e l  

from p a r t n e r  c o u n t r i e s .  The i d e a  was t h a t  a  p e r i o d  of  e e r v i c e  i n  an  i n t e r n a -  

t i o n a l  c e n t e r  could  be u s e f u l  t o  a n a t i o n a l  r e s e a r c h  worker ,  but  t h e  tendency 

i s  f c r  such peop le  t o  be economical ly  and b u r e a u c r a t i c a l l y  " t rappedt '  f o r  

longer  p e r i o d s ,  a f t e r  which i t  i e  d i f f i c u l t  f o r  them t o  r e e n t e r  t h e  



profess ional  s e rv ice  from which they departed.  If cen te r s  had a  r u l e  f o r  a 

f ixed maximum term f o r  a l l  t h e i r  s t a f f ,  t h i s  would f a c i l i t a t e  an exchange 

arrangement with n a t i o n a l  personnel i n t o  cen te r  s t a f f  with mutual bene f i t  a l l  

around. I t  must admitted t h a t  t h i s  would fo rce  a d d i t i o n a l  d i f f i c u l t i e s  i n  an 

a l ready chal lenging r e c r u i t i n g  environment f o r  a l l  t h e  cen te r s  bu t ,  given the  

tendency t o  experience d i f f e r e n t i a l  turnover  r a t e s  among d i f f e r e n t  

n a t i o n a l i t i e s ,  t he re  may we l l  be mer i t  i n  such a  suggest ion.  

The cen te r s  have been c r i t i c i z e d  by some f o r  t h e i r  lack of s t rong 

a t t e n t i o n  t o  developing "appropriate1'  technologies  i n  the  f i e l d  of mechanics 1 

a i d s  i n  genera l .  The machines developed by IRRI, f o r  example, a r e  no t  a s  low 

i n  cos t  a s  they could be. For ins tance ,  some of t h e  NGOs working in  

Bangladesh have developed extremely low-cost i r r i g a t i o n  pumps which seem 

appropr ia te  f o r  t h e i r  s impl i c i ty  of cons t ruc t ion  and t h e i r  r e l i ance  on mainly 

loca l  n a t u r a l  m a t e r i a l s ,  such a s  bamboo, IRRI has r ecen t ly  acquired a  copy 

fo r  study i n  the  Phi l ippines .  Government agenciev i n  genera l  tend t o  be 

mostly concerned with the  technologica l  problems of large-scale  farmers and 

tend not t o  concent ra te  on the  problems of small-scale farmers.  

The complex problems inherent  f o r  i n t e r n a t i o n a l  organiza t ions  working in  

d i f f i c u l t  environments a r e  epitomized by t h e  work on d e e p r a t e r  r i c e .  On t h e  

one h a d ,  I M I  has been c r i t i c i z e d  by many f o r  not  giving s u f f i c i e n t  a t t e n t i o n  

t o  improvement i n  t h i s  form of production, On the  o the r  hand, in  s p i t e  of t h e  

considerable e f f o r t  t h a t  has been addressed t o  t h i s  p a r t i c u l a r  d i f f i c u l t y  , 
which i s  p a r t i c u l a r l y  a  problem i n  Bangladesh and o the r  d e l t a  a reas  in 

Southeast Asia,  t he re  has been very l i t t l e  progress  made. Such a r e  t b e  

cha l l e n g ~ s  of development, 



5 Impact on Other I n s t i t u t i o n s  

5.1 Extension 

The Bangladesh A g r i c u l t u r a l  Development Corporat ion (BADC) has improved 

t h e  e f f e c t i v e n e s s  of i t s  seed product ion capac i ty  through i t s  con tac t  wi th  t h e  

c e n t e r s .  The main d i r e c t  contac t  has been through t r a i n i n g  a t  t h e  Centers .  

BADC s t a f f  members have a t tended  courses  on seed product ion and farm manage- 

ment a t  IRRI, CIMMYT and CIP. BADC expanded g r e a t l y  wi th  t h e  increased demand 

f o r  improved seeds ,  f e r t i l i z e r  and i r r i g a t i o n  t h a t  t h e  HYVs of r i c e  and wheat 

incu lca ted .  I n  r ecen t  y e a r s ,  i t s  importance has dec l ined  somewhat a s  p r i v a t e  

companies have been allowed t o  p lay  a  l a r g e r  r o l e  i n  t h e  d i s t r i b u t i o n  of 

i n p u t s ,  but i t s  r ap id  growth i n  t h e  l a t e  1960s and t h e  decade of t h e  1970s was 

due i n  l a r g e  p a r t  t o  t h e  r e sea rch  a c t i v i t i e s  both n a t i o n a l l y  and 

i n t e r n a t i o n a l l y .  

BRRI and BARI have been a c t i v e l y  working t o  c l o s e  t h e  gap between 

r e sea rch  and ex tens ion .  The I R R I  r i c e  product ion s p e c i a l i s t  works f u l l  time 

on t h i s  a c t i v i t y .  Some ex tens ion  s t a f f  from both t h e  Department of 

Agr i cu l tu re  and t h e  Water Development Board have gone t o  IRRX f o r  t r a i n i n g  on 

var ious  a spec t s  of r i c e  product ion.  Since June 1974 more than 2000 people 

have graduated from BRRI's va r ious  s h o r t  courses .  This  inc ludes  337 people 

who have graduated from t h e  4-month r i c e  product ion course.  Nearly 200 of t h e  

people  from t h e  4-month course  were mid-level t e chn ic i ans  from t h e  Extension 

Serv ice  of  t h e  Minis t ry  of Agr icu l ture .  I n  t o t a l ,  almost 600 ex tens ion  

personnel  have rece ived  some t r a i n i n g  (IRRI 1984). They a l s o  inc lude  agent8 

from t h e  Water Development Board, NGOs and BADC. BRRX s t a f f  have then  

provided t e c h n i c a l  backstopping t o  t he se  agen t s  on t h e i r  r e t u r n  t o  t h e  f i e l d .  

I n  a d d i t i o n ,  t he se  ex tens ion  agents  a r e  then involved i n  BRRI's va r ious  

networks l i k e  t h e  advanced-line adap t ive  r e sea rch  t r i a l s ,  t h e  farmers' 

v a r i e t a l  observa t ion  t r i a l s ,  and t h e  m u l t i l o c a t i o n  t e s t i n g  of t h e  farming 

systems network. BARI i s  ca r ry ing  out  s i m i l a r  programs t o  improve t h e  l i n k s  

wi th  ex tens ion .  They have been p a r t i c u l a r l y  succes s fu l  i n  t h e  northwestern 



p a r t  of t h e  coun t ry ,  where a  World Bank p r o j e c t  has been f o s t e r i n g  t h e s e  l i n k s  

a s  p a r t  o f  a  p r o j e c t  t o  s t r e n g t h e n  ex t ens ion .  

BRRI and BARI have had a c t i v e  c o n t a c t  w i th  t h e  a g r i c u l t u r a l  programs of 

t h e  NGOs . IRRI s t a f f  members have been a c t i v e  p a r t i c i p a n t s  i n  ADAB 

( A g r i c u l t u r a l  Development Agencies i n  Bangladesh) which is  t h e  umbrel la  

o rgan i za t i on  f o r  many of  t h e  NGOs working i n  a g r i c u l t u r e .  BRRI and BARI s t a f f  

have provided a r t i c l e s  t o  t h e  ADAB n e w s l e t t e r ,  made p r e s e n t a t i o n s  t o  ADAB 

mee t ings ,  and v i s i t e d  t h e  s i t e s  of NGOs i n  t h e  v i l l a g e s .  The wheat ,  maize ,  

and m i l l e t s ,  programs a t  BARI have a l s o  worked c l o s e l y  w i th  t hose  NGOs t h a t  

have more t e c h n i c a l  c a p a c i t y .  The Mennonite C e n t r a l  Committee, i n  p a r t i c u l a r ,  

ha s  had c l o s e  l i n k s  wi th  BARI a s  w e l l  a8  BRRI. It t e s t s  t h e i r  t e chno log i e s  

and p a r t i c i p a t e s  i n  t h e i r  t r a i n i n g  and workshops. 

Another important  l i n k  wi th  t h e  NGOs i s  t h e  BRRI cropping systems 

network. Th is  network c o n t a i n s  s i t e s  t h a t  a r e  r un  by v a r i o u s  NGOs.  BRRI has 

provided t r a i n i n g ,  t e c h n i c a l  backstopping and,  i n  some c a s e s ,  m a t e r i a l s  such 

a s  t h e  seed of  new v a r i e t i e s  f o r  t e s t i n g .  The network meets a t  l e a s t  once a  

year  t o  d i s c u s s  r e s u l t s  and t o  p l an  t h e  nex t  year's a c t i v i t i e s .  Thie  network 

prov ides  t h e  NGOs wi th  t h e  l a t e s t  technology from BRRI which is  spread through 

t h e i r  o r g a n i z a t i o n ,  and prov ides  BRRI w i th  in format ion  about t h e  problems of 

farmers .  Zinc d e f i c i e n c y  has  been d i scovered  a t  s e v e r a l  o f  t h e  NGO e i t e s  and 

app l i c a t i . ons  of z i nc  f e r t i l i z e r  al lowed some farmers  t o  grow t h e i r  f i r s t  

s u c c e s s f u l  c rop  i n  y e a r s .  

5.2 P o l i c y  

Sen ior  s c i e n t i s t s  from BRRI and BARI p l a y  an  important  r o l e  i n  formula- 

t i n g  t h e  s e a s o n a l l y  i n t e n s i v e  r i c e  and wheat p roduc t ion  schemes t h a t  t h e  

ex t ens ion  s e r v i c e  and BADC c a r r y  ou t .  

Most o f  IFPRI's impact ha s  been through and on o r g a n i z a t i o n s  t h a t  a r e  

n o t  p r i m a r i l y  a g r i c u l t u r a l  r e s e a r c h  i n s t i t u t i o n s .  These i nc lude  t h e  

Bangladesh I n s t i t u t e  of Development S t u d i e s  (BIDS), t h e  Planning C e l l  o f  t h e  



Minis t ry  of Agr i cu l tu re ,  and the  Planning Commission. The j o i n t  research  

p ro j ec t  on food a i d  wi th  BIDS s h i f t e d  some BIDS resources t o  an examination of 

t h i s  t op ic  t h a t  i s  very important i n  Bangladesh. IFPRI pub l i ca t ions  have been 

widely c i r c u l a t e d  a8 models of po l i cy  research  ana lyses .  I n  a d d i t i o n ,  t h e  

knowledge embodied i n  t he  IFPRI s t a f f  and i t s  published research  has 

inf luenced the  pol icy  of i n t e r n a t i o n a l  o rgan iza t ions  such a s  IFAD and t h e  

World Bank when t h e i r  s t a f f  members have worked a s  consu l t an t s  i n  Bangladesh. 



6  Impact o f  C o l l a b o r a t i v e  Research on Farmers and Consumers 

6.1 P r o d u c t i v i t y  growth 

A g r i c u l t u r a l  p r o d u c t i v i t y  has  r i s e n  s l o w l y  i n  Bangladesh. The e s t i m a t e  

of t h e  growth i n  o u t p u t  f o r  t h e  p e r i o d  from 1948 t o  1981 i s  2.4 p e r c e n t ,  w h i l e  

t o t a l  f a c t o r  p r o d u c t i v i t y  has  i n c r e a s e d  by 0.78 p e r c e n t  a n n u a l l y  (Tab le  6.1).  

F i g u r e  6.1 shows t h e  growth of o u t p u t ,  i n p u t s  and p r o d u c t i v i t y  f o r  t h e  p e r i o d .  

For t h e  f i r s t  decade a f t e r  Independence from B r i t a i n  , p r o d u c t i v i t y  d e c l i n e d .  

S i n c e  then  t h e r e  h a s  been s low growth.  F i g u r e  6.2 i n d i c a t e s  t h a t  t h e r e  was 

a lmost  no growth i n  land i n p u t s ,  w h i l e  c u r r e n t  i n p u t s  grew from a  v e r y  low 

base  a t  a  h igh  r a t e  - almost  6 p e r c e n t  a n n u a l l y .  The d a t a  on i n d i v i d u a l  c r o p s  

 able 6.2) show c o n s i d e r a b l e  d i v e r s i t y  among c r o p s  and p e r i o d s .  The t h r e e  

c r o p s  which had t h e  l a r g e s t  i n c r e a s e s  i n  y i e l d  p e r  u n i t  a r e a  f o r  t h e  whole 

p e r i o d  were boro r i c e ,  wheat and p o t a t o e s .  The growth i n  t h e  f i r e t  two was 

s u r e l y  l a r g e l y  due t o  t h e  c o l l a b o r a t i v e  r e s e a r c h  o f  t h e  NARS and t h e  IARCs. 

The growth i n  p o t a t o  p r o d u c t i v i t y  came l a r g e l y  i n  t h e  1960s b e f o r e  CIP 

e x i s t e d .  

The impact o f  t h e  c o l l a b o r a t i v e  work o f  t h e  IARCs and t h e  Bangladesh 

NARS has come p r i m a r i l y  through t h e  development of t h e  new v a r i e t i e s  and t h e  

p r a c t i c e s  t h a t  a r e  r e l a t e d  t o  them. The main wheat and r i c e  v a r i e t i e s  t h a t  

have a t  l e a s t  one p a r e n t  from t h e  c e n t e r s  a r e  l i s t e d  i n  Table  6.3. The spread 

of  EIYV r i c e  and wheat i 8  shown i n  Table  6.4. 

The problem of  a t t r i b i t t i o n  i n  p l a n t  b reed ing  work i s  epi tomized by t h e  

Bangladesh wheat e x p e r i e n c e .  The most important  v a r i e t y  was Sona l i k e ,  bred i n  

I n d i a  u s i n g  m a t e r i a l s  from CIMMYT and i t s  p r e d e c e s s o r s  based on "Mexican" 

m a t e r i a l  which a c t u a l l y  had most o f  i t s  o r i g i n s  i n  t h e  USA and Japan.  T h i s  i s  

a  c l e a r  c a s e  o f  s u c c e s s f u l  t r a n s m i s s i o n  of  technology a c r o s s  n a t i o n a l  

boundar ies ,  w i t h  a s s i s t a n c e  from m u l t i l a t e r a l  s u p p o r t  a g e n c i e s  such a s  CIMMYT. 

Re la ted  t o  t h e  d i f f i c u l t i e s  i n  a t t r i b u t i o n  i s  t h e  a p p r o p r i a t e  c o s t i n g  of t h e  

p l a n t  b reed ing  m a t e r i a l s  t h a t  a r e  used i n  t h e  programs of s e l e c t i o n  f o r  

improved v a r i e t i e s ,  but  which n e v e r  f i n d  t h e i r  way i n t o  t h e  f i n a l  s e l e c t i o n s .  



Table 6.1 : Analysis of Agricul tura l  Growth 

Total  Production 
Total Conventional Inputs 
Total  Factor Productivity 
Net Sown Area: (NSA) 
Net Cropped Area: (NU) 
Male Agricultural  Labor Force 
Draft Animals 
Value of Capital  Services 
Value of Current Inputs 
F e r t l i  zers  
I r r i g a t i o n  
Labor Productivity 
Land Productivity: NSA basis  
Land Productivity: NCA bas is  
Percentage of Area Under HYV 
Crops 

Research Expenditures 
Ld t eracy 

* Nat s ign i f i can t  a t  the  95% level .  

Source: Pray and h d  (1984). 



Figure 6 .1 :  Index of to ta l  output, t o t a l  input and t o t a l  productivity 
(Usine  Revfeed T i m e  Series Data) 

( b e e  1957148 = 100) 



Figure 6.2 Indexes of Inputs Used in Agricultural Production 
(Official Data) 

(Rase 1947 /48  = 100) 



Bangladesh 
Table 6.2 AmmA Rates of CXavth of Major C r o p :  Roduc~im, Area, Yield 

Hoe Total 
Pmktion 
Area .88 0.43 
Yield 1.15 0.20 

AL*I Rice 
Pmducclm 2.39 3.18 
~ r e a  1.m 1.92 
Yield 0.79 1.26 

Anw Rice 
Product ion 1.04 4.20 
Area 0.13 4 - 1 3  
Yield 0.91 4.07 

Boro Rlce 
PcDduction 7.98 1.42 
Area 4.92 0.24 
Yield 3.06 1.18 

h t  - 
Pmdwtion 10.47 2.33 
Area 6 .  gZ 2.53 
Yield 3.65 4.20 

Pulees - 
Production 4.94 -2.21 
Area -1.12 -2.12 
Yield 0.18 4.19 

oilseeds 
Product Lon 1.56 1.27 
A m  0.21 1.19 
Yield 1.35 0.06 

sqprane 
Roduct icn 2-64 1.46 
Area 1.85 1.72 
Yield 0.81 4.26 

Am3 4.18 0.52 
Yield 2.06 4.26 

TobErm - 
Pmhrct ion 0.m -2.48 
Aora 4.01 -1.69 
Yield 0.09 4.79 

Jute - 
Rohrtion 4.06 0.14 
Am3 4.90 -2.76 
Yield .84 2.90 

Tea - 
RDductim 2.06 4.60 
&a 1.58 0.54 
Yield 0,48 4.06 



Table 6.3 Rice and Wheat Var ie t ies  from CIMMYT and IRRI 

Variety Pedigree Parentage 

Purbachi 
Pa j am 
IR8 
BR1 (Chandina) 
BR-2(Mala) 
BR-3(Biplab) 
BR-6( IR28) 
BR-7 (Brribal.am) 
BR-8(Asha) 
BR-9 ( Sufala ) 
IR-5 
IR-20( I r r i s a i l  ) 
BR-4(Brrisail) 
BR-5( Dulahhhog ) 
BR-lO(Progat1) 
BR-1 l(Mukta1 

Chen-chu-ai 
(not ackowledged as o f f i c i a l )  
IR8-288-3 Peta/Dee-gee-woo-gen 
LR532-1-176 Peta*3/TNl/TKM-6 
IR272-4-1-2 CP-SLO*2/Sigadis 
BR27-10-1 IR506-1-133/Latisail 
IR2061-214-3-8-2 IR833-6-2-l-l/IR156-149-l/IR737 
IRR2053-87-3-1 IR14 16-13 1-5/IR22//C4-63 
BR167-2B-9 IR272-4-1-2/IR305-3-17-1-3 
BR169-1-1 IX27-4-1-2-3-1O/IR8 
IR547-2 PetaITangkai Rotan 
IR532-E-576 Peta*3/TN1 ITEM-6 
BR51-91-6 IR20/ IR5-114-3-1 

Pure l i n e  
BR51-46-5-HR65 IR20/IR5-114-3-1 
BR52-67-1-HR88 IR20/LR5-47-2 

In  addit ion,  the  following four v a r i e t i e s  have been reconmended by BRRI fo r  re lease ,  but 
the reconanerldaion has not yet been acted on by seed au thor i t i e s .  

Variety Mexican Designation 

Mexicpak 
(Kalyansona) 

S i e t e  Cerros 

Sonalika (53-388-AN x PiWS"-LR)(B4946-A4-18 x y53)y503 

Tanori 71 
Jupataco 73 
Norteno 67 

Balak 

Doe l 
I d a  66 
&bar 
Anada 
Barkal Kanclam 

( se lec t ion  from CLMMYT mater ia l )  

( se lec t ion  from CIMMYT mate r i a l )  

Sources: Rfce v a r i e t i e s  - personal coaununication, Clarence Mil ler ,  IRRI a g r i c u l t u r a l  
economist a t  BRRI. 
wheat: Dana Dalrymple and BARC 



Table 6.4 Acres a€ Rice a-d Wheat Varieties 

Born - 
Total  HYV P a j a m  Tota l  HW 

5 
29 
m 
428 
763 

1032 
1064 
1182 
1278 
1283 
1923 
2 154 
2376 

Amm - 
E'ajam 

0 
83 

167 
260 
333 
416 
m 
583 
666 
821 

1028 
1183 

Wbeat 
HYV Total  

S a r r e :  m l a d e s h  Bur- of S t a t i s t i c s ,  &rialturd Yearboak of Bangladesh, B&a. Varims years. &-md ad Pray 1980. 



An a p p r o p r i a t e  c o s t i n g  of t h e s e  r e l a t e d  a c t i v i t i e s  would somewhat i n f l a t e  t h e  

r a t h e r  ?ow c o s t  of  r e s e a r c h  which h a s  been a t t r i b u t e d  i n  a t t e m p t s  a t  

e v a l u a t i o n  of  t h e  n e t  b e n e f i t  of  a g r i c u l t u r a l  r e s e a r c h  (e .g . ,  G i l l  1982) .  

The e a r l i e s t  e s t i m a t e  o f  r e t u r n s  t o  r e s e a r c h  i n  Bangladesh (Pray  1979) 

found r a t e s  of r e t u r n  above 30 p e r c e n t .  The r e s u l t s  of  t h a t  work have been 

updated (by  C .  P ray)  t o  i n c l u d e  more r e c e n t  d a t a  on t h e  sp read  o f  HYVs and on 

t h e  s h i f t  i n  t h e  supp ly  c u r v e  due t o  r e s e a r c h .  The more r e c e n t  d a t a  on t h e  

s h i f t  of  t h e  supp ly  c u r v e  come p r i m a r i l y  from a  s t u d y  by IFDC and BARC 

( S i d p h u r ,  Boanante and Ahsan, 1984) .  I n  a d d i t i o n ,  more a c c u r a t e  r e s e a r c h  and 

e x t e n s i o n  e x p e n d i t u r e  d a t a  was r e f i n e d  and used .  

The measure used  i n  t h e  p r o c e s s  of  computing r a t e s  o f  r e t u r n  i s  t h e  

t o t a l  economic s u r p l u s  from new techno logy ,  computed a c c o r d i n g  t o  t h e  

framework and s i m p l i f i e d  pa ramet ic  s p e c i f i c a t i o n s  by Hayami and Akino (1977) . 
For b r e v i t y ,  t h e s e  and o t h e r  d e t a i l e d  assumpt ions  r e p o r t e d  by Pray  (1979)  a r e  

n o t  r e p e a t e d  h e r e .  I f  i t  i s  assumed t h a t  r e s e a r c h  a f f e c t s  o u t p u t  w i t h  a  12- 

y e a r  l a g ,  and t h a t  e x t e n s i o n  does  n o t  c o n t r i b u t e  t o  t h e  sp read  o f  t echno logy ,  

t h e  r a t e s  of  r e t u r n  a r e  between 3 1  and 37 p e r c e n t .  The f a c t  t h a t  t h e  

impor tan t  r i c e  v a r i e t y  Pajam spread  r a p i d l y ,  d e s p i t e  t h e  recommendations o f  

e x t e n s i o n  t h a t  i t  should  n o t  be u s e d ,  i n d i c a t e s  t h a t  e x t e n s i o n  may n o t  have 

had a  g r e a t  d e a l  o f  i n f l u e n c e  i n  t h e  a d o p t i o n  o f  a t  l e a s t  some i n n o v a t i o n s .  

A l t e r n a t i v e l y ,  i f  i t  i s  assumed t h a t  bo th  r e s e a r c h  i n  t h e  p r e v i o u s  1 2  y e a r s ,  

and e x t e n s i o n  e x p e n d i t u r e  i n  t h e  p r e v i o u s  y e a r  a r e  i n f l u e n t i a l  i n  a f f e c t i n g  

o u t p u t ,  t h e  r a t e  o f  r e t u r n  t o  r e s e a r c h  and e x t e n s i o n  e x p e n d i t u r e  f a l l s  t o  

something between 23 and 32 p e r c e n t .  

About 60 p e r c e n t  o f  t h e  observed v a r i a n c e  i n  a  t ime s e r i e s  o f  

a g r i c u l t u r a l  p r o d u c t i v i t y  s i n c e  1960 can be e x p l a i n e d  by s imple  r e g r e s s i o n s  on  

EIYV a r e a  (Pray  and Ahmed 1985) .  Research e x p e n d i t u r e  i t s e l f  can s i m i l a r l y  

e x p l a i n  o v e r  70 p e r c e n t  of  such v a r i a t i o n .  These a e s o c i a t i o n s  a r e  a l s o  

suppor ted  by a n a l y s e s  o f  c r o s s - s e c t i o n a l  d i s t r i c t - l e v e l  d a t a  f o r  1977 and 1981 

( P r a y  and Ahmed 1985) .  I n  s h o r t ,  from such  s t a t i s t i c a l  a s s o c i a t i o n  a s  w e l l  a s  

from c a s u a l  empi r i c i sm,  t h e r e  seems l i t t l e  doubt  t h a t  a g r i c u l t u r a l  r e s e a r c h ,  



e s p e c i a l l y  through t h e  success of modem c e r e a l  v a r i e t i e s ,  has indeed been a  

s ign f i can t  engine of a g r i c u l t u r a l  p roduc t iv i ty  and econanic growth i n  

Bangladesh. 

The I n t e r n a t i o n a l  F e r t i l i z e r  Development Center (IFDC) and BARC 

conducted a  s tudy of about 2000 farmers in  most d i s t r i c t s  of Bangladesh. I n  

t h e i r  study they est imated product ion funct ions  f o r  each crop season by 

va r i e ty .  Their  r e s u l t s  (Table 6.5) show t h a t ,  even a t  low l e v e l s  of f e r t i l i -  

zer u se ,  WVs g ive  y i e l d s  supe r io r  t o  the  l o c a l  v a r i e t i e s .  

6.2 Income d i s t r i b u t i o n  e f f e c t s  of HW technology 

There has been considerable concern i n  Bangladesh about t h e  d i s t r i b u -  

t i o n a l  a spec t s  of WV adoption. I n  t h i s  s e c t i o n  an attempt i s  made t o  p i ece  

together  the  a v a i l a b l e  evidence on t h e  con t r ibu t ion  of WVs t o  changes i n  t h e  

d i s t r i b u t i o n  of income in  Bangladesh. 

6.2.1 Long-run t rends  i n  r u r a l  income and a s s e t  d i s t r i b u t i o n  

By most i n d i c a t i o n s ,  t h e  pe r  c a p i t a  r e a l  income i n  r u r a l  a r e a s  has 

r eg i s t e red  a  dec l ine  over the  p a s t  two decades, and the  v a s t  major i ty  of t h e  

r u r a l  poor have been caught i n  the  g r i p  of increas ing  impoverishment. 
11 .... t h i s  process of impoverishment may, i n  p a r t ,  be a  r e f l e c t i o n  of growing 

inequa l i ty  i n  r u r a l  Bangladesh" ( I s lam 1981). 

In  t h e  l a t e  19608, Bose (1968) concluded t h a t  pe r  c a p i t a  a g r i c u l t u r a l  

income had decl ined over the  e n t i r e  period of t h e  50s and 60s except f o r  

1963164. More r e c e n t l y ,  Khan (19761, using energy requirements t o  de f ine  

poverty,  has shown t h a t  t h e r e  was an increase  in the  incidence of poverty over 

the  15 years  from 1960. Especia l ly  alarming was h i s  f ind ing  t h a t  t h e  
11 extremely poor" ( those  whose energy in t ake  i s  only 80 percent  o r  l e s s  of 
11 requirements"),  a s  a  proport ion of t h e  r u r a l  popula t ion ,  increased e igh t fo ld  

over the  period.  



T a b l e  6 .5  S i z e  of  Holdings  (acres) 

< 0.5 5 1-1.5 1.52.5 < 2.5 2.57.5 7.5 > Total - - - - -  - - 
Area Under W s  (1000s) 16 n 147 364 604 1079 53 1 2214 

- Percmt of total gross 
crcpped area d e r  HYVs 10.2 10.5 9.8 9.1 9.4 6.8 5.7 7.0 

Percent a f  total gross 
cropped area fertilized 34.2 35.8 34.6 31.9 33 25.8 22.9 26.4 

Percgnt of total gross 
cropped area irrigated 9.9 10.2 9.8 8.9 9.3 7.2 7.3 7.6 

Source: BBS (1980) 



However, o t h e r  e m p i r i c a l  s t u d i e s  do n o t  s u p p o r t  t h e  conc l u s i o n  t h a t  

i n e q u a l i t y  has  i n c r e a s e d .  Alamgir (1974) found t h a t ,  w h i l e  t h e  p e r c e n t a g e  and 

a b s o l u t e  s i z e s  of  t h e  r u r a l  p o p u l a t i o n  i n  p o v e r t y  i n c r e a s e d  between 1966167 

and 1973174, t h e  G i n i  c o e f f i c i e n t  showed l i t t l e  change.  The A g r i c u l t u r a l  

Censuses o f  1977 and 1960 i n d i c a t e  t h a t  t h e  major change has  been a  

c o n c e n t r a t i o n  o f  h o l d i n g s  i n  t h e  medium s i z e  fa rm (2.5 t o  7.5 a c r e )  c a t e g o r y  

(Tab le  6 .6 ) .  I n  a d d i t i o n ,  t h e  a v e r a g e  s i z e  o f  t h e  s m a l l  h o l d i n g s  i n c r e a s e d  

and t h e  p r o p o r t i o n  of  t o t a l  a r e a  h e l d  by s m a l l  f a rmers  i n c r e a s e d .  A t  t h e  same 

t ime ,  t h e  p r o p o r t i o n  o f  l and  owned by " l a r g e N - s c a l e  f a rmers  dec reased  from 3 8  

t o  32 p e r c e n t .  Thus,  t h e  G i n i  c o e f f i c i e n t  f o r  land h o l d i n g s  i n d i c a t e d  

l e s s e n i n g  i n e q u a l i t y  between 1960 and 1977. 

The a b s o l u t e  number o f  l a n d l e s s  i s  c l e a r l y  i n c r e a s i n g  (Khan 1977,  Singh 

1979) .  There i s  a l s o  e v i d e n c e  t h a t  t h e  p e r c e n t a g e  o f  l a n d l e s s  househo lds  is  

i n c r e a s i n g  and t h a t  p o o r e r  f a rmers  a r e  s e l l i n g  t h e i r  land (Alamagir  1976,  

I s l a m ,  1981) .  Thus,  a l t h o u g h  t h e  d i s t r i b u t i o n  o f  land among l a n d h o l d e r s  i s  

l e s s  u n e q u a l ,  f o r  t h e  r u r a l  p o p u l a t i o n  a s  a  whole ,  t h e  d i s t r i b u t i o n  of t h e  

major  a s s e t  i n  Bangladesh a g r i c u l t u r e  - land - may have worsened. 

S e v e r a l  r e s e a r c h e r s  ( ~ o s e  1968, C lay  1976, Khan 1977) have found t h a t  

r e a l  wages i n  a g r i c u l t u r e  d e c l i n e d  between t h e  e a r l y  1960s and 19708, w i t h  

e s p e c i a l l y  s h a r p  d e c l i n e s  f o r  t h e  p o s t - l i b e r a t i o n  p e r i o d .  There  i s ,  however, 

some ev idence  t h a t  t h e  d e c l i n e  may have s topped  and pe rhaps  even t u r n e d  around 

s l i g h t l y  (IBRD 1984).  Smal le r  f a r m e r s  and l a n d l e s s  l a b o r e r s  have a  h i g h  

dependence on wage incomes (Alamgir 1976,  I s l a m  1981).  T h e r e f o r e  t h e  d e c l i n e  

i n  r e a l  wages l e d  most s c h o l a r s  t o  conc lude  t h a t  t h e  l i v i n g  c o n d i t i o n s  o f  t h e  

l a n d l e s s  and n e a r - l a n d l e s s  ( abou t  h a l f  t h e  r u r a l  househo lds )  must have 

worsened i n  t h e  f a c e  of s m a l l  i n c r e a s e s  i n  employment o p p o r t u n i t i e s .  F u r t h e r ,  

some s c h o l a r s  s u g g e s t  t h a t  t h e  l a r g e r - s c a l e  f a rmers  enjoyed a  s u b s t a n t i a l  

improvement i n  t h e i r  l i v i n g  c o n d i t i o n s  by s e l l i n g  s u r p l u s  g r a i n  a t  p r i c e s  t h a t  

were i n c r e a s i n g  f a s t e r  than  t h e  g e n e r a l  c o s t  of l i v i n g  and th rough  g r e a t e r  

a c c e s s  t o  s u b s i d i z e d  c r e d i t  and purchased i n p u t s .  They h y p o t h e s i z e  t h a t ,  

s i n c e  t h e  EYV t echno logy  i s  o f  t h e  land- augmenting t y p e  and l and  i s  v e r y  



Table  6.6 D i s t r i b u t i o n  of Land 1960 and 1977 

-- -- - 

0-2.5 2.5 - 7.5 7 .H Total 

Percent of farm holdings 1980 51.6 37.5 10.7 100 
1977 49.7 40.8 9.4 100 

Percent of farm area 

Average farm s i ze  (acres) 1960 1.1 4.3 12.6 3.5 
1977 1.3 4.2 12.1 3.5 

Source: BBS (1980). 



unequally d i s t r i b u t e d ,  t he  b e n e f i t s  from increased output  and e f f i c i e n c y  must 

acrue mainly t o  those who con t ro l  t h e  land. 

6.2.2 Large vs.  small  farmers vs .  t enan t s  

Several  nationwide s t u d i e s  have been made of t h e  use  of new technology 

by farm s i z e  and tenancy s t a t u s .  The Agr i cu l tu ra l  Census showed (Table 6.6) 

t h a t  t he  proport ion of cropped a rea  under HYV paddy i s  i nve r se ly  r e l a t e d  t o  

farm s i z e .  Thus, t he  farmer with l e s s  than an a c r e  of land on average placed 

10 percent  under HYVs, while  t h e  large-scale  farmers placed l e s s  than 6 

percent  of land under HYV paddy. The Agr i cu l tu ra l  Census d a t a  on f e r t i l i z e r  

use show t h e  same p a t t e r n  - small-scale farmers f e r t i l i z e d  one-third of t h e i r  

land compared t o  one-quarter by t h e  medium and large-scale  farmers.  I n  

1979/80 the  IFDC and BARC study (Sidhu,  Baanante and Ahran 1982) indicated 

t h a t  the  smal les t - sca le  farmers on average used more f e r t i l i z e r  pe r  a c r e  than 

o the r s  (Table 6.7). More f e r t i l i z e r  per  a c r e  was used on sharecropped and 

rented land than on owner-operated land. For the  na t ion  a s  a whole, Januzzi  

and Peach (1980) found t h a t  owners, owners-cum-tenants and t enan t s  a l l  

exhib i ted  very s i m i l a r  r a t e s  of adoption of modern inpu t s  - chemical 

f e r t i l i z e r s ,  p e s t i c i d e s ,  power i r r i g a t i o n ,  mechanical i r r i g a t i o n  and o t h e r  

i r r i g a t i o n .  Thus, t he re  appears t o  be no ove r t  disadvantage experienced by 

emall holders  o r  sharecroppers .  

The major i ty  of t h e  s c a t t e r e d  micro-studies i n d i c a t e  t h a t  small-scale 

farmers a s  wel l  a s  t he  large-scale  have been responsive t o  t h e  new technology 

( h q t a d a  1975, Bose 1974, Faidley and Esmay 1976, Asadussaman 1972). 

Asaduzzarnan (1979) and Rahman (1981) found t h a t ,  while  the  propor t ion  of 

adopters  i e  lower among the  small-scale farmers,  once they adopt ,  they devote 

propor t ionate ly  l a r g e r  area8 t o  HYVs . 

The IFDC/EARC study (Sidhu, Bannati and Ahaan 1982, 1984) i s  t h e  only 

one a v a i l a b l e  which es t imates  t h e  impact of a "new" technology - i n  t h i s  case  

f e r t i l i z e r  - on t h e  incomes of d i f f e r e n t  farm s i z e  groups. The r e s u l t s  

(Figure 6.3) i nd ica t e  t h a t ,  with the  exception of t h e  aus season, small-ecale 

farmers enjoyed more ne t  b e n e f i t s  per  u n i t  a r e a  than o the r s .  It was a l s o  



Table 6.7 Average Levels of Use of Fertilizer(s) on Owner-Operated, Sharecropped, and 
Rented Land in Munds Per Acre of Cropped Land Per Farm by Farm Size and 
Seaeon, 1979180, Bangladesh 

CX1 bnerOperated Land Ch Sharecropped Lend On Cash Rented-In Land 
Born ALLs Psran Born Aus lknan Born Aus Anan 

Farm Size (FS) 1979180 1980 1980 1979180 1980 1980 1979180 1980 1908 



Figure 6.3 Farm-Level Average Benefits of Fertilizer Use by Farm 
Size by Season, 1979180, Bangladesh. 
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Figure 6.4 The Sample Distribution of 
Benefits of Fertilizer Use 
Among Farmers by Farm Size, 
1979180, Bangladesh. 
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shown (F igure  6.4) t h a t ,  by combining n e t  b e n e f i t s  pe r  u n i t  a r e a  and fami 

s i z e ,  more than h a l f  of  t h e  t o t a l  n e t  b e n e f i t s  from f e r t i l i z e r  u se  went t o  

farmers wi th  l e s s  than 2.5 a c r e s  i n  t h e  1979 aman and 1970-80 Aman c rops ,  and 

about 40 percent  i n  t h e  1980 aus  and aman crops.  Thus, f e r t i l i z e r  use  d id  n o t  

worsen i.ncome d i s t r i b u t i o n  and,  i n  t h e  season when t h e  most HYVs a r e  used 

(boro)  , i t  a c t u a l l y  improved t h e  income d i s t r i b u t i o n  p a t t e r n  among land 

owners. 

6.2.3 Landless l abo re r s  

One of t h e  major advantages of new HYV technology f o r  a  country wi th  a  

growing labor  fo rce  i s  i t s  g r e a t e r  requirement of l abor .  It i s  hypotheeized 

t h a t ,  wi th  t h e  a p p l i c a t i o n  of land-augmenting o r  y i e  ld-ra is ing technology,  

l abor  requirements pe r  u n i t  a r e a  and t h e  demand f o r  l abor  w i l l  i nc rease .  

Fu r the r ,  a  r i s e  i n  incomes a s  a  r e s u l t  of t h e  new technology w i l l  lead t o  some 

s u b s t i t u t i o n  of family labor  by h i r e d  labor .  

Un t i l  r e c e n t l y ,  t h e  d a t a  on r e a l  a g r i c u l t u r a l  wages ind ica ted  a  d e c l i n e  

from t h e  l e v e l  reached round 1964. Since t h i s  was t h e  same time a t  which 

H Y V s ,  t h e  use  of f e r t i l i z e r  and i r r i g a t i o n  s t a r t e d  t o  spread ,  some 

i n v e s t i g a t o r s  concluded t h a t  t h e  l and le s s  have f a i l e d  t o  b e n e f i t  from t h e  

increased p r o d u c t i v i t y  of  t h e  EYVs and t h a t  i n e q u a l i t y  i n  t h e  count rys ide  has 

increased ( I s lam 1981). However, t h i s  argument ignores  t h e  very  l a r g e  

i nc rease  i n  t h e  supply of  l abor  due mainly t o  popula t ion  growth. This  l a rge  

s h i f t  i n  eupply dur ing  a  time t h a t  demand f o r  l abor  was growing ( a l b e i t  

s lowly)  due t o  modern technology,  on balance pushed wages down. I n  t h e  

absence of HYVs,  r e a l  wages would have f a l l e n  even f a r t h e r  than they  d i d .  

Khan (1984) showed t h a t  r e a l  a g r i c u l t u r a l  wages between 1949 and 1980 were 

p o s i t i v e l y  r e l a t e d  t o  a g r i c u l t u r a l  p r o d u c t i v i t y  and t h e  r e l a t i v e  p r i c e  index 

f o r  a g r i c u l t u r e ,  and nega t ive ly  a s soc i a t ed  wi th  t h e  t rend  v a r i a b l e ,  which he 

a s soc i a t ed  with t h e  r ap id  i nc rease  i n  supply of  l a b o r ,  t h e  c losed  land 

f r o n t i e r  and slow growth i n  demand f o r  l abor .  

The most r ecen t  d a t a  on r e a l  a g r i c u l t u r a l  wages seem t o  i n d i c a t e  t h a t  

vages reached t h e i r  lowest l e v e l  i n  t h e  mid-1970s. Table 6.8 shows nominal 



and r e a l  wage i n d i c e s  a s  c a l c u l a t e d  by t h e  World Bank, u s i n g  o f f i c i a l  

government wage d a t a .  The average  index f o r  t h e  y e a r s  1973174 - 1977/78 was 

70,  and d u r i n g  t h e  n e x t  f i v e  y e a r s  80,  - a  1 5  p e r c e n t  i n c r e a s e .  While 

seemingly no one h a s  ana lyzed  t h i s  phenomenon t h o r o u g h l y ,  it i s  l i k e l y  t h a t  

modern a g r i c u l t u r a l  t echno logy  was r e s p o n s i b l e  f o r  p a r t  o f  t h e  i n c r e a s e .  

The e m p i r i c a l  ev idence  o f  i n c r e a s e d  demand f o r  l a b o r  a s  a  r e s u l t  o f  

s w i t c h i n g  from t h e  t r a d i t i o n a l  v a r i e t i e s  t o  t h e  HYVs seems c o n c l u s i v e  f o r  

Bangladesh.  V i r t u a l l y  a l l  micro  s t u d i e s  found c o n s i d e r a b l y  h i g h e r  l a b o r  

r equ i rements  w i t h  t h e  new technology:  Muqtada (1975) ,  Ahmad (19801, Ahmed 

(1976, 1977) ,  Clay and Khan (19771, Hoesain (19801, F a i d l e y  and Esmay ( 1 9 7 6 ) ) ,  

S idhu ,  Baanante and Ahsan (1982) and Clay  (1978) .  Ahmed (1983) found t h a t  t h e  

s h i f t  t o  HYVs n o t  o n l y  i n c r e a s e d  h i r e d  l a b o r e r s '  r e a l  income b u t  a l s o  

i n c r e a s e d  t h e i r  s h a r e  o f  income, e x c e p t  where t h e r e  was mechanized 

c u l t i v a t i o n .  I t  would seem t h a t ,  w i t h  i n c r e a s e d  l a b o r  demand, t h e  " t r i c k l e -  

down" e f f e c t  o f  t h e  HYV t echno logy  would be v i n d i c a t e d .  However, t h e r e  a r e  

s e v e r a l  c a v e a t s .  

F i r s t ,  C lay  (1977) ,  and Khan and Clay (1978) have warned t h a t  t h e  

p r e v i o u s  reviews o f  a g r i c u l t u r a l  employment may have been t o o  o p t i m i s t i c  i n  

t h a t  t h e  ev idence  does  n o t  s u p p o r t  employment e l a s t i c i t i e s  ( t h e  r a t i o  o f  t h e  

p e r c e n t a g e  change i n  employment f o r  a  p e r c e n t a g e  change i n  p r o d u c t i v i t y  p e r  

u n i t  a r e a )  of more t h a n  0.5 f o r  t h e  s w i t c h  t o  HYVs. More i m p o r t a n t l y ,  some 

changes i n  c ropp ing  p a t t e r n s  r e s u l t i n g  from t h e  i n t r o d u c t i o n  o f  HYVs may have 

a c t u a l l y  d e c r e a s e d  a g g r e g a t e  employment. There  a r e  some c ropp ing  p a t t e r n s  

where t h e  i n t r o d u c t i o n  of  t h e  new techno logy  l e d  t o  t h e  s u b s t i t u t i o n  o f  one 

new HYV c r o p  i n  p l a c e  of  two t r a d i t i o n a l  c r o p s ,  l e a d i n g  t o  a  lower a g g r e g a t e  

l e v e  1 of  employment. 

Second, t h e  s e a s o n a l  n a t u r e  o f  employment i n  Bang ladesh i  a g r i c u l t u r e  may 

make some o f  t h e  employment-generating e f f e c t s  o f  t h e  new techno logy  l e s s  

b e n e f i c i a l  f o r  h i r e d  l a b o r  t h a n  t h e  a g g r e g a t e  i n c r e a s e  i n  demand f o r  l a b o r  

would eeem t o  imply. I t  h a s  been found (Hossain  1981) t h a t ,  when t h e  demand 



f o r  labor  i nc reases ,  only 50 percent  of t h e  inc rease  w i l l  be provided by h i r ed  

labor .  

Clay (1978) noted " tha t  most of t h e  new r o t a t i o n s  involve e i t h e r  a  

switch of a c t i v i t y  i n t o  the  win te r  months o r  s u b s t a n t i a l  a d d i t i o n a l  demand f o r  

labor  during t h e  win ter  months; but aga in ,  c a r e f u l  i n spec t ion  shows t h a t ,  i n  

most ca ses ,  t he re  i s  no marked increase  i n  labor  requirements during t h e  

s l ackes t  per iod ( ~ e p t e m b e r - ~ c t o b e r ) .  I n t e n s i f i c a t i o n  of crop r o t a t i o n  and t h e  

expaneion of i r r i g a t e d  c u l t i v a t i o n  i n  Bangladesh i n  most cases  s i g n i f i c a n t l y  

increases  labor  requirements ,  but does not  remove t h e  marked s e a s o n a l i t y  from 

crop product ion a c t i v i t y . "  

I n  c o n t r a s t  t o  t he  s i t u a t i o n  i n  Ind ia  and Pak i s t an ,  where a g r i c u l t u r a l  

research  and new technology have been a s soc i a t ed  wi th  labor-saving 

mechanization, Bangladesh has l a r g e l y  avoided t h i s  problem. The one type of 

mechanization which has been adapted widely i s  mechanized i r r i g a t i o n .  This 

has increased the  demand f o r  l abo r ,  and i t  comes i n  a l l  s i z e s  from va r ious  

types of hand and foot  operated tubewel l s ,  t o  smal l  mechanically powered 

tubewells  which can i r r i g a t e  about 15 a c r e s ,  t o  l a rge  tubewells  which can 

i r r i g a t e  up t o  200 ac re s .  It i s  no t  c l e a r  t h a t  t h e  government has always 

encouraged the  use of t he  type of tubewell  wi th  t h e  most app ropr i a t e  c a p i t a l  

t o  labor  r a t i o ,  but a t  l e a s t  it has no t  encouraged mechanical c u l t i v a t i o n  

which many s t u d i e s  have found decreases  t he  demand f o r  labor  without 

increas ing  output  per  u n i t  a r ea .  A t  t he  a g r i c u l t u r a l  census of 1977, t h e r e  

were 3454 t r a c t o r s  and 738 power t i l l e r s  i n  use compared t o  58,844 power pumps 

f o r  i r r i g a t i o n  (BBS 1981). One type of mechanization t h a t  t h e  government has 

encouraged i s  labor-displacing-r ice mi l l i ng .  This i s  p a r t i c u l a r l y  devas t a t ing  

t o  poor women who do almost a l l  of t h e  hand m i l l i n g .  However, t h e r e  i s  no 

obvious connection p e r  s e  between HYVs and power m i l l s  (World Bank 1983). 

6.2.4 Consumers vs.  producers 

I n  a  c losed  economy wi th  no government i n t e r f e r e n c e  i n  g r a i n  markets ,  

increased product ion of t h e  main food g r a i n  due t o  new technology w i l l  push 

down r e a l  p r i c e s  and pass  a  s u b s t a n t i a l  po r t ion  of t h e  b e n e f i t s  from research  



t o  consumers. Bangladesh i s  no t  a  c losed  economy and t h e  government procures  

and s e l l s  g r a i n  each year .  Thus, t h e  a c t u a l  impact of new technology on 

foodgrain p r i c e s  and t h e  d i s t r i b u t i o n  of income between producers end 

consumers w i l l  be determined i n  p a r t  by government d e c i s i o n s  on ( a )  how much 

g r a i n  t o  procure i n t e r n a l l y ,  (b )  how much t o  import,  and ( c )  a t  t h e  p r i c e s  f o r  

both procurement and s a l e .  

Throughout most o f  Bangladesh's h i s t o r y ,  t h e  governments' primary 

concerns have been with keeping r i c e  p r i c e s  r e l a t i v e l y  low and s t a b l e  and 

ensur ing  t h a t  c e r t a i n  p o l i t i c a l l y  important groups have assured s u p p l i e s  of 

bas ic  commodities a t  reasonably low p r i c e s .  The r a t i o n  system provides  

inexpensive g r a i n  t o  t h e  important groups. When threa tened  wi th  a  gene ra l  

p r i c e  r i s e ,  t h e  government r e a c t s  by importing g r a i n  by whatever means a r e  

a v a i l a b l e .  However, u n t i l  r e c e n t l y  it has no t  shown m c h  i n t e r e s t  i n  us ing  

p r i c e  suppor t s  and procurement a s  a  means of providing farmers with product ion  

incen t ives .  The downward s h i f t  i n  t h e  supply curve f o r  foodgrains  due t o  t h e  

i n t roduc t ion  of new v a r i e t i e s  has no t  been o f f s e t  by increased i n t e r n a l  

procurement. Continued imports have kept  p r i c e s  down. Procurement has been 

about 3 percent  of t o t a l  supply s i n c e  1975/76, wi th  t h e  except ion  of 1980/81 

when it increased t o  7.7 pe rcen t ,  and imports decreased t o  about one m i l l i o n  

tons  (World Bank 1982) . 
Much of t he  b e n e f i t  from t h e  new technology has gone t o  consumers. The 

consumers who perhaps b e n e f i t  most from new technology a r e  those  who do n o t  

have access  t o  r a t i o n  shops and who buy wheat and r e l a t i v e l y  low-quality r i c e .  

Most high y i e ld ing  r i c e  v a r i e t i e s  grown i n  Bangladesh a r e  considered low 

q u a l i t y  by Bangladeshis.  Wheat i s  g e n e r a l l y  considered t o  be a  g r a i n  i n f e r i o r  

t o  any type of r i c e .  The ga ins  from changing technology a r e  l i k e l y  t o  go t o  

t h e  r u r a l  consumer who has t o  purchase g r a i n  i n  t h e  market. This i s  

r e in fo rced  by a  procurement system which does no t  reach f a r  i n t o  t h e  

count rys ide .  

Another important impact o f  t h e  new technology on consumers i s  t h a t  it 

has reduced t h e  seasona l  shor tages  of foodgra ins  and thus  decreased some 



seasona l  p r i c e  r i s e s .  The major impact of new technology has been t h e  

improvement i n  product ion i n  t he  w in t e r  r i c e  c rops ,  and t h e  wheat c rop  which 

i s  a l s o  grown i n  t h e  w in t e r .  Thus, more g r a i n  i s  coming t o  market i n  l a t e  

sp r ing  and summer which was t h e  t r a d i t i o n a l  time of shor tage  be fo re  t h e  aus  

ha rves t .  This means lower p r i c e s  f o r  consumers and,  a s  no ted ,  t h e  consumers 

who bene f i t  most w i l l  be t h e  r u r a l  consumers who do n o t  have acces s  t o  t h e  

r a t i o n  system. 

6.2.5 Women 

Some concern has  a l s o  been expressed about t h e  p o s s i b l e  e f f e c t s  of t h e  

new technology on a  r e l a t i v e l y  under-pr ivi leged c l a s s  of Bangladesh - namely, 

i t s  women. Unfortunately,  t h e r e  a r e  almost no d a t a  on t h e  d i f f e r e n t i a l  impact 

of HYVs on men and women. T r a d i t i o n a l l y ,  women have performed t h e  bulk of t h e  

process ing  t a sk  f o r  c e r e a l s .  The f e a r  i s  t h a t  t h e i r  unequal s t a t u s  and 

sec lus ion  w i l l  increase  i f  l abo r - subs t i t u t i ng  technology, e .g . ,  r i c e - m i l l i n g ,  

i s  widely a v a i l a b l e .  Rice m i l l i n g  i s  spreading but r e sea rch  pe r  s e  has  done 

nothing t o  speed o r  t o  slow the  spread .  The r i s e  i n  foodgrain product ion due 

t o  modern v a r i e t i e s  should i nc rease  t h e  s c a l e  of post-harvest  ope ra t i ons  (BARC 

1975) and the  demand f o r  women's l abo r ,  However, t h i s  i s  a  major gap i n  

knowledge, and more r e sea rch  i s  needed on those  and r e l a t e d  i s s u e s .  



Table 6 .8  

AVCWC MACE UTC l m l n s  BT SC~NIRS (SUI(I(MT), 1963164 - 1982/83 
(1969/70 - 100) 

COL Index Rural 
lblllul Indieem of lndurtrlal COL Real Iodicea /a 

Tear Ccnerml knufacturin~ Conmttuctiw ~rlculture Flrheriea Uorkerr Index Ceneral bnufacturln~ Conrtruction Ayriculture Firherier 

.. - not ..a llabla. 

/a The aeoeral. unufacturin8 and conatruction waae lndicer are deflated by the COL Index for indurtrlal workerr, - 
while the a8rlculture and flrherier ra8a indicer are deflated by the rural COL index. 

Source: World Bank ( 1 9 8 4 )  



7 Future Impact of Col labora t ive  Research 

The most important y ie ld  increases  from r i c e  breeding w i l l  be i n  t.aman 

and aue. The new v a r i e t i e s  BR-10 and BR-11, which were r e c e n t l y  re leased  f o r  

t h e  t.aman season,  have s e v e r a l  c h a r a c t e r i s t i c s  t h a t  a r e  popular  wi th  farmers 

and thus  they appear t o  be spreading r a t h e r  r ap id ly .  Thei r  main c h a r a c t e r i -  

s t i c  i s  t h a t  they  can be t r ansp lan ted  s e v e r a l  weeks l a t e r  than BR-4 but  s t i l l  

g e t  produce high y i e l d s .  This a l lows farmers t o  t r a n s p l a n t  aman r i c e  

fol lowing l a t e  f l o o d s ,  o r  j u t e  and l a t e  aus  r i c e .  The main advantage of t h e  

loca l  improved v a r i e t i e s  has been t h e i r  a b i l i t y  t o  ou ty i e ld  t h e  BRRI v a r i e t i e s  

when p lan ted  l a t e r  i n  t h e  season. Now t h e  l o c a l  v a r i e t i e s  w i l l  be replaced 

wi th  BR-18 and BR-11 i n  s e v e r a l  p laces .  High y i e ld ing  shor t -dura t ion  

v a r i e t i e s  f o r  t h e  aus  and boro season have j u s t  been re leased  and BRRI hopes 

t o  r e l e a s e  i t s  f i r s t  improved v a r i e t y  f o r  b.aman i n  1985. (IRRI 1984). 

The government is now making f e r t i l i z e r  with zinc and sulphur  a v a i l a b l e .  

G i l l  (1983) r e p o r t s  t h a t ,  i n  experiments i n  18 d i s t r i c t s  during the  1981 aman 

season, sulphur  i n  f e r t i l i z e r  increased y i e l d s  of  r i c e  (BR-4) by over  400 

kg/ha and zinc increased y i e l d s  by nea r ly  400 kg/ha. He cont inues:  "Informed 

but u n o f f i c i a  1 es t ima te s  suggest  t h a t  around 3 m i l l i o n  a c r e s  a r e  p o t e n t i a l l y  

zinc-def i c i e n t  and 2 m i l l i o n  a c r e s  p o t e n t i a l l y  sulphur  de f i c i en t " .  Thie 

suggests  t h a t  t h e  p o t e n t i a l  i nc rease  i n  output  i n  t he  aman seaeon would be 

800,080 tone. More r ecen t  experiments i n d i c a t e  t h a t  sulphur  de f i c i ency  is 

more widespread and zinc de f i c i ency  l e s s  widespread than previous ly  euppoeed . 
A s  of January 1984, both zinc and sulphur  were a v a i l a b l e  from BADC and t h e i r  

app ropr i a t e  u se  was spreading slowly ( IRRI  1984). 

The growth of  wheat product ion i s  slowing down but  t h e r e  i e  room f o r  

more product ion i n  l e e s  favored reg ions .  Aleo more gene t i c  d i v e r e i t y  is  being 

b u i l t  up. The r e c e n t l y  r e l ea sed  v a r i e t i e s  Balak and Doe1 have much more 

r e s i s t a n c e  t o  r u s t  than Sonal ika which c u r r e n t l y  is  grown on about 70 percent  

of t he  wheat a r e a .  



There  w i l l  be f u r t h e r  r e d u c t i o n s  i n  impor t s  of  Dutch seed p o t a t o e s  and 

i n c r e a s e s  i n  y i e l d  due t o  improved seed p o t a t o  p r o d u c t i o n .  D i s e a s e - f r e e  seed 

i s  now b e i n g  produced i n  Degibani  i n  n o r t h e r n  Bangladesh.  Th i s  w i l l  a l l o w  t h e  

p r o d u c t i o n  of  lower c o s t  seed p o t a t o e s  o f  t h e  Dutch v a r i e t i e s .  These s e e d s  

a r e  f r e e  o f  d i s e a s e s  (main ly  v i r a l )  and hence g i v e  h i g h e r  y i e l d s .  High- 

y i e l d i n g  v a r i e t i e s  of  l o c a l  and e x o t i c  s t o c k  a r e  i n  t h e  p i p e l i n e  which w i l l  

i n c r e a s e  y i e l d s  o f  h i g h  q u a l i t y  and t h u s  h igh-pr iced p o t a t o e s .  The c o s t  o f  

s t o r a g e  i s  be ing  s u b s t a n t i a l l y  reduced th rough  re f inement  o f  t e c h n i q u e s  i n  

c o l l a b o r a t i o n  w i t h  CIP r e s e a r c h  s t a f f .  
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8 Conclusion 

The co l l abora t ion  between the  i n t e r n a t i o n a l  a g r i c u l t u r a l  research  

cen te r s  and t h e  n a t i o n a l  a g r i c u l t u r a l  reeearch system of Bangladesh has been 

very important t o  the  growth of a g r i c u l t u r a l  reeearch and a g r i c u l t u r a l  

p roduc t iv i ty  i n  Bangladesh. The co l l abora t ion  s t a r t e d  i n  1966 wi th  the  

beginning of IRRI's r e l a t i o n s h i p  with t h e  Agr i cu l tu ra l  Research I n s t i t u t e .  

The number of c o l l a b o r a t i v e l y  researched crops has expanded gradual ly  t o  

include wheat, maize, po ta toes ,  some pulses  and cassava,  The most important 

types of contac t  included post ing cen te r  researchers  i n  Bangladesh t o  work 

with l o c a l  researchers  on l o c a l  problems, r egu la r  v i s i t s  by c e n t e r  s t a f f ,  

t r a i n i n g  programs a t  t he  cen te r s  o r  run by the  c e n t e r s ,  j o i n t  programs of 

germplasm t e s t i n g ,  and publ ica t ions .  

These a c t i v i t i e s  have influenced t h e  s i z e  and d i r e c t i o n  of Bangladesh 

research ,  The well-publicized success of I R R I  r i c e  and CIMMYT wheat elsewhere 

in  Asia made it e a s i e r  fo r  t he  n a t i o n a l  program t o  acqui re  budget a l l o c a t i o n s  

and resources from the  East Pakistan and Bangladeshi governments and from the  

donors. The increases  i n  funding have been most rap id  i n  t h e  foodgrains,  

po ta toes ,  pulses  and o i l s e e d s ,  while t h e  research  on export  crops has grown 

more slowly, The proport ion spent on export crops has thus  dec l ined .  Within 

t h e  commodity programs, j o i n t  planning of research  i n  on-farm research  

programs has inf luenced p r i o r i t i e s  toward farmers' needs. The i n s t i t u t i o n a l  

s t r u c t u r e  of research  has been influenced by t h e  centers '  emphasis on 

mul t id i sc ip l ina ry  teams organized around a s i n g l e  commodity. The general  

e f f i c i ency  of t h e  research  programs t h a t  a r e  i n  touch with t h e  cen te r s  seems 

t o  have improved - t r a i n i n g  a t  t h e  cen te r s  has encouraged r e sea rche r s  t o  be 

more p r a c t i c a l  i n  outlook and work s t y l e .  There is more incent ive  t o  perform 

vigorously with t h e  prospect  of wider recogni t  ion through p a r t i c i p a t i o n  i n  

i n t e r n a t i o n a l  y i e ld  t r i a l s  o r  i n  i n t e r n a t i o n a l  meetings. Center outposted 

( s p e c i a l  p r o j e c t )  s t a f f  have resources t h a t  must be he lp fu l  i n  overcoming 

c r u c i a l  research  bot t lenecks .  



The outcome of  t h i s  c o l l a b o r a t i o n  has been more food product ion and 

probably improved income d i s t r i b u t i o n .  To quote D r  Kazi M. Badruddoza (1984, 

pp. 74-51: 

11 The success  of t h e  r i c e  research  and product ion programs i n  
Bangladesh was, among o t h e r  t h i n g s ,  due t o  a  l a rge  number of 
t r a i n e d  s c i e n t i s t s  from I R R I .  I n  f a c t ,  t h e  e s t a b l i s h u e n t  of  BRRI 
i n  1968 was cons iderab ly  inf luenced by t h e  co l l abo ra t i on  of t h e  
l o c a l  r i c e  program with I R R I .  Over t h e  f i r s t  decade of i t s  
e x i s t e n c e ,  BRRI r e l ea sed  15 new v a r i e t i e s  and t h e  a r e a  under 
modern v a r i e t i e s  grew from 271,000 t o  1.78 m i l l i o n  ha ,  a  growth 
r a t e  of 25 percent  per  annum. Var i e t i e s  r e l ea sed  by BRRI  now 
cover an est imated 15 percent  of t h e  t o t a l  r i c e  product ion a r e a  
and produce 31 percent  of t he  t o t a l  output." 

11 ... Cred i t  f o r  success  of wheat c u l t i v a t i o n  goes t o  a  few 
dedicated s c i e n t i s t s  of BARI, who were t r a i n e d  a t  CIMMYT and a l s o  
t o  t h e  p e r s i s t e n t  i n t e r e s t s  shown by t h e  l a t e  D r .  Glenn Anderson 
of CIMMYT and follow-up v i s i t s  and a c t i v i t i e s  of CIHMYT s t a f f . . .  
111 t he  s i x  years  s i n c e  1975 and 1976, when t h e  t h r u s t  on f i e l d -  
s c a l e  i n t roduc t ion  of wheat s t a r t e d  i n  a  t r a d i t i o n a l l y  r i c e  
growing count ry ,  wheat product ion increased s e v e r a l  f o l d .  
Bangladesh now produces about 1.4 m i l l i o n  t ons  of wheat annual ly  
compared t o  40 thousand tons  i n  t h e  e a r l y  1970s. This is  a  
success  s t o r y  which i e  r a r e  anywhere i n  crop product ion.  It would 
not  have been p o s s i b l e  without  t he  dedica ted  team of s c i e n t i s t s  
t r a i n e d  a t  CIMMYT and continued i n t e r e s t  by CIHMYT s t a f f  ." 
Modern v a r i e t i e s  of  r i c e  and wheat have increased t h e  demand f o r  l abor  

which b e n e f i t s  t h e  l and le s s  l abo re r s  who a r e  t h e  poores t  group i n  Bangladesh. 

Increased food product ion has reduced t h e  r e a l  p r i c e  of foodgra ins ,  which 

p r imar i l y  b e n e f i t s  poorer  consumers both i n  t h e  c i t i e s  and t h e  count rys ide .  

Thus t h e  poor seem t o  have bene f i t ed  s i g n i f i c a n t l y  from t h e  modern v a r i e t i e s .  

While s t i l l  poor,  they would be even worse o f f  i n  t h e i r  absence. A t  p r e sen t  

t h e r e  i s  i n s u f f i c i e n t  evidence t o  say  whether o r  no t  t h e i r  r e l a t i v e  p o s i t i o n  

has improved due t o  t he se  v a r i e t i e s .  

Many a s p e c t s  of i n s t i t u t i o n a l  arrangements f o r  a g r i c u l t u r e  r e sea rch  i n  

Bangladesh r e f l e c t  t h e  i n f  luences of s e v e r a l  i n t e r n a t i o n a  1 c e n t e r s ,  ranging 

from t h e  s t r u c t u r e  of t h e  r i c e  r e sea rch  i n s t i t u t e  t o  a s p e c t s  of t h e  ongoing 

deba tes  on input  and food p r i c i n g  p o l i c i e s  i n  t h e  count ry .  The c e n t e r s  a r e  

widely apprec ia ted  f o r  t h e i r  c o n t r i b u t i o n s .  
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