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FOREWORD 

I n  Oc tober  1979, t h e  A d m i n i s t r a t o r  of t h e  Ayency f o r  
I n t e r n a t i o n a l  Development ( A I D )  i n i t i a t e d  a n  Ayency-wide ex-pos t  
e v a l u a t i o n  syst?m f o c u s i i ~ y  or1 t h e  impac t  of  AID-tunded 
p r o j e c t s .  These  impact  e v a l u a t i o n s  a r e  c o n c e n t r a t e d  i n  
p a r t i c u l a r  s u b s t a n t i v e  a r e a s  a s  d e t e r m i n e d  by A I D ' S  s e n i o r  
e x e c u t i v e s .  The e v a l u a t i o n s  a r e  t o  b e  per formed l a r g e l y  by 
Agency p e r s o n n e l  and r e s u l t  i n  a ser ies  of  s t u d i e s  t h a t ,  by 
v i r t u e  of t h e i r  c o m p a r a b i l i t y  i n  s c o p e ,  w i l l  e n s u r e  cumulative 
f i n d i n g s  of u s e  t o  t h e  Ayency and t h e  l a r g e r  development  
community. T h i s  s t u d y ,  Food G r a i n  Teclmoloqy: A g r i c u l t u r a l  
R e s e a r c h  i n  Nepal ,  was conduc ted  i n  J a n u a r y  1982 a s  p a r t  o f  t h i s  
e f f o r t .  A f i n a l  e v a l u a t i o n  r e p o r t  w i l l  summarize arid a n a l y z e  
t h e  r e s u l t s  of  a l l  t h e  s t u d i e s  i n  t h i s  s e c t o r  atld r e l a t e  them t o  
prograrn, p o l i c y  and d e s i g n  r e q u i r e m e n t s .  



I11 1957, the U.S. Operations Mission initiated support for a 
broad-ranging ayricultural develop~nent effort in Nepal. This 
project continued without pause for seventeen years, laryely in 
pursuit of the objective of increasing Nepal's foodgrain 
production capacity by enabling and encourayiny Nepali farmers 
to apply the techniques of scientific agriculture. While the 
U.S. financial and technical assistance was continuous, the 
emphasis, the pace, aud the amount of Nepali involvement were 
altered coilsiderably during the course of project 
implementation. The project beyan as a 'General Agriculturea 
initiative and gradually evolved to its concluding emphasis on 
the development and dissemination of aFood Grain 
Technology.' 

The project successfully contributed to the establishment 
of ayricultural research and extension system by training 
almost 600 Neyalis to the U.S., M.S., and Pl1.U. levels and by 
constructing facilities for research at five stations in the 
Tarai -- at Nepalyanj, Blmirawa, Parwanipur, Janakpur, and 
Rampur. With the assistance of the extension service, improved 
wheat, rice, and maize varieties tested on the research stations 
were spread to farmers across the Tarai. So~ile of the selected 
improved varieties proved widely acrapted to Hepal's enoriilous 
range of ayroecological conditions and spread into the Hill dnd 
Mountain farnrs as well. Other parts of the atecl~~iology 
packages' -- which iucluded recommendatiot~s for fertilizer, time 
of planting, spacing, and irriyation -- were not so widely 
adopted. 

In trying to assess more precisely the differences that 
could be attributed to the implementation of the Food Grain 
Technology project, we first examined statistical fact sheets 
and research reports. We then talked with ayricultural leaders 
(many of whom had apparently taken advantage of training 
opportunities offered under the pro3ect) and with agricultural 
producers. We took a long view in these dialogues, trying to 
comprehend the pattern of changes which had occurred in the 
agricultural sector over the past two decades. While looking at 
reports of experiaental trials and at yrowiny fields of wheat 
and ~nustard, we discussed not only what had happened, but what 
might not have occurred had the project never been implemented. 

Our examinatiou provides both a sense of solid 
acco~nplishment and a basis for some disquieting fears. On the 
positive side, we found that: 



a functioning research systenr has been developed; 

farmers are immensely aware of the need for and 
problems w i t h  kr ishi  bikash -- agricul tural  
development; and 

extension and research services can, a t  times, work 
together i l l  cornylemerltary, mutually-reinforcing 
ac t i v i t i e s  which resul t  i n  new var ie t ies  and krlowledge 
i n  the countryside. 

the negative side, we found that:  

researchers and farmers are  not in  complete agreement 
on which ayricul tural  problems need t o  be addressed , 
nor are the channels for communication a s  open as  they 
might  be; 

the "green revolutiorln as  it has occurred i n  tkpal has 
not yet resulted i n  long-term security and economic 
independence as  expected but  has contributed t o  
economic and environ~~lental destabil ization; and 

the productivity of filrmers, extension workers, 
researchers, and those agencies charged w i t h  input 
supply dis tr ibut ion is fa r  f roin optilrlal. 

Thus ,  researchers a r t i cu la te  the need t o  continue the 
search for new var ie t ies  which are higher yielding, more disease 
res is tant ,  and produce grain w i t h  acceptable qual i t ies  of 
tas te .  Farmers agree that  variety development is ilnportant, 
although they emphasize other c r i t e r i a  for  variety selection as 
well. Farmers also recommend that  increasing r e l i ab i l i t y  of 
water and f e r t i l i z e r  supplies is more important f o r  handling 
the i r  yroblen~s of deteriorating s o i l  f e r t i l i t y  and declining 
farm sizes ,  of low yields and h i g h  risks. The role of 
agricul tural  research and extension is not i n  question; a t  stake 
are the issues of research p r io r i t i e s  and the i r  relevance t o  
farmers' resources and constraints. 

The fac t  that  farmers have adopted components of technoloyy 
packages a t  a l l  may re f lec t  l e s s  the persuasive rhetoric of 
research and extension than the farmers' response t o  the 
increasing pressure of population and t o  t he i r  families' 
requirements for  food and cash. Nevertheless, without the 
technology packages, it is unlikely that  Nepal's tarrners would 
be as  productive a s  they are  today. 



PREFACE 

Asked t o  reminisce about changes which have occurred over 
time i n  Nepal's ag r i cu l tu ra l  sec tor ,  one o f f i c i a l  recalled tha t  

... i n  the old days ( t h e  ear ly  1 9 6 0 B s ) ,  extension was ahead 
of research. Extension agents re l ied  on Indian news and 
seeds. B u t  farmers were ahead of extensiorl! T h i s  is  no 
longer the  pic ture .  Research i s  coming i n  a t  a par w i t h  
extension..... 

Left  unspoken was the poss ib i l i t y  t h a t  farmers a re  s t i l l  ahead 
of Loth research and extensiorr. And not included i t r  h i s  summary 
was another major s e t  of ac tors  i n  the  agr icu l tura l  scene -- 
those who d i s t r i b u t e  improved seeds, f e r t i l i z e r s ,  pes t ic ides ,  
and i r r i g a t i o n  water. I t  was a natural  oversight. For i n  the  
"old days," w i t h  no improved production inputs t o  d i s t r ibu te ,  
few roads and trucks t o  transport  them, and few i r r iga t ion  
systems extending beyond a v i l l age ' s  boundaries, t he  ro les  which 
these ac to r s  now play were not ye t  written. 

A s  we s e t  out on this eva lua t io t~  of the  impacts of U.S. 
ass i s tance  i n  the development of Nepal's agr icu l tura l  research 
and extension in s t i t u t ions ,  we only super f ic ia l ly  appreciated 
j u s t  how f a r  "modern ayriculture" i n  Nepal had come in  25 
years. b u t  we t ravel led the  Tarai fro111 Btrairawa t o  Biratnayar 
fo r  two weeks, questioning nearly 100 farmer&, v i s i t i ng  
demonstration p lo t s  i n  farmers' f i e l d s  and research s t a t ion  
experirnerlts l a i d  out i n  neat randomized blocks, and touching 
base w i t h  cooperative managers, extension s t a f f ,  and r i c e  
r e t a i l e r s ,  w i t h  Agricultural Input Corporation managers dnd 
yancllayat l eve l  a s s i s t a n t s  i n  extension. 

We have t r i e d  t o  ident i fy  and understand pat terns  of change 
associated w i t h  U.S. support for :  

- the  growth and function of the agr icu l tura l  research 
system; 

- the  evolution and effect iveness  of the agr icu l tura l  
support system -- extension services ,  t he  supply of 
inputs,  and t o  l imited extent ,  storage and markets; and 

- the  increasiny productivi ty and welfare of Nepali 
farmers, par t icu la r ly  i n  the  Tarai. 



vii 

E~i lphas i s  h a s  been  p l a c e d  o n  t h e  r e s e a r c h  s y s t e m ' s  g r o w t h  and  
f u n c t i o n s  f o r  t h r e e  r e a s o n s :  

U.S. a s s i s t a n c e  t o  Nepa l  i n  t h e  196U1s  is g e n e r a l l y  
a g r e e d  t o  have  l a i d  t h e  f o u n d a t i o n  upon which 
s u b s e q u e n t  r e s e a r c h  d e v e l o p m e n t ,  i n c l u d i n g  t h a t  
s u p p o r t e d  Ly o t h e r  d o n o r s ,  h a s  b e e n  Lased .  

Amer ican  a s s i s t a n c e  t o  t h e  r e s e a r c h  s y s t e m  h a s  been  
c o n t i n u o u s  s i n c e  1957.  

E x p e r i e n c e  e l s e w h e r e  h a s  shown t h a t  t h e  deve lopmen t  o f  
improved  t e c h n o l o g i e s  t h r o u g h  a g r i c u l t u r a l  r e s e a r c h  may 
well be a  p r e c o n d i t i o n  t o  p r o g r e s s  i n  o t h e r  areas. 



v i i i  

The team owes a  debt of g ra t i tude  t o  t h e  many present and 
former o f f i c i a l s  of H i s  Majesty's Government who took time t o  
share t h e i r  views on the  development of ag r i cu l tu ra l  research 
and agr icu l ture  i n  Negal. Stat ion d i r e c t o r s  were pressed t o  
prepare budgets and plans before the  Summer Crops \forkshop which 
was held i n  Parwanipur during the  l a s t  week of our v i s i t .  
D i s t r i c t  Agricultural  Development o f f i c e r s  were rushed w i t h  
f e r t i l i z e r  projections and t ra ining seminars. We a re  a l so  
g r a t e f u l  t o  the A I D  Mission i n  Nepal. Thanks are par t icu la r ly  
due t o  William Nance, Program Officer ,  f o r  tiis warla welcome and 
unflagging support, and t o  the A I D  d r ive r s  and mechanics who 
enabled u s  t o  t a lk  t o  farleers across t h e  I a r a i .  Both Rabi 
Adhikari and Surya Durlghel mus t  a l so  be c i t ed  for  t he i r  
excel lent  work i n  t rans la t ing  thousands of questions and 
responses for  those of u s  whose Nepali (and H i n d i  and bhojpuri) 
was l e s s  than adequate, 

It  is, of course, the  farmers t o  who111 w e  owe most of the  
ins igh t  which we g a i n e d  i n to  farmirig condit ions i n  Nepal. They 
gave most generously of t h e i r  time and hospi ta l i ty .  
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I. THE PROJECT SETTING 

S h o r t l y  a f t e r  World War 11, t h e  power o f  t h e  Rana f a m i l y  
a u t o c r a c y  which Iladmruled Nepal f o r  a  hundred  y e a r s  began t o  
e r o d e .  W i t h  t h e  end of  t h a t  regime i n  1951,  t h e  f i r s t  s t e p s  
were t a k e n  t o  b r i n y  t h e  n a t i o n  i n t o  t h e  2Oth c e n t u r y .  R e g u l a r  
c o n t a c t s  w i t h  t h e  i d e a s ,  economies,  clnd p e o p l e  of t h e  rest  of  
t h e  wor ld  were i n i t i a t e d .  The Uni t ed  S t a t e s  and I n d i a  p l a y e d ,  
by a l l  a c c o u n t s ,  ma jo r  r o l e s  i n  s h a p i n g  t h e s e  c o n t a c t s .  They 
o f f e r e d  Loth f i n a n c i a l  and t e c h n i c a l  a s s i s t a n c e  i n  e d u c a t i o n ,  
h e a l t h ,  and i n d u s t r i a l  development  a s  well a s  i n  a g r i c u l t u r e  and 
t r a n s p o r t a t i o n .  

Because of  t h e  p r o x i m i t y  o f  t h e  T a r a i  t o  I n d i a  and t h e  
a l r e a d y  e x i s t i n g  f a m i l y  and c u l t u r a l  t i e s  between p e o p l e  on  b o t h  
s i d e s  of  t h e  b o r d e r ,  I n d i a ' s  a s s i s t a n c e  h a s  l a r y e l y  been 
f o c u s s e d  on t h i s  r e y i o n  o r  i n  l i n k i n g  t h i s  r e g i o n  (and  t h u s  a l l  
of I n d i a )  w i t h  t h e  c a p i t a l  i n  t h e  Kathmandu v a l l e y .  Road 
c o n s t r u c t i o n  and i r r i y a t i o n  development  a l o n g  t h e  major  r i v e r s  
which f l o w  from Nepal  th rough  I n d i a  h a v e  been i m p o r t a n t  e l e m e n t s  
i n  I n d i a n  programs.  The U . S .  program r e c o g n i z e d  t h a t  t h e  
m a j o r i t y  of  Nepa l i  p e o p l e  l i v e d  i n  t h e  H i l l s ,  t h a t  h i l l y  t o  
mounta inous  r e g i o n ,  h e a v i l y  d i s s e c t e d  by r i v e r s ,  which l i es  
between t h e  rugged Himalayas and t h e  f l a t  p l a i n s  of t h e  Tarai 
(Maps 1 and 3 ) .  But t h e  u n d e r u t i l i z e d  p o t e n t i a l  o f  f e r t i l e  
l a n d s  i n  t h e  m a l a r i a - r i d d e n  T a r a i  and p e r h a p s  t h e  g r e a t e r  ease 
o f  cornrnunication t h e r e  a l s o  l e d  t h e  U . S .  a g r i c u l t u r a l  a s s i s t a n c e  
program t o  a  c e r t a i n  c o n c e n t r a t i o n  o f  e f f o r t s  i n  t h e  T a r a i .  
T o g e t h e r ,  I n d i a  and t h e  U.S. p r o v i d e d  more t h a n  t h r e e - f o u r t h s  o f  
t h e  f o r e i g n  a i d  which Nepal a c c e p t e d  between 1951 and 1970. 

A f a c t  s h e e t  a b o u t  t h e  U.S. program from 1952 t o  1969 
summarized t h a t  " t h e  p u r p o s e  o f  American a i d  is t o  a s s i s t  Nepal  
i n  its proyranis  f o r  econolrlic and s o c i a l  p r o y r e s s .  The Uni t ed  
S t a t e s '  a im is t h a t  Nepal  be  a b l e  t o  c a r r y  o u t  its own 
development ,  w i t h o u t  o u t s i d e  a s s i s t a n c e . "  T h i s  o b j e c t i v e  echoed 
t h o s e  of t h e  new N e p a l i  yovernment ,  which e x p r e s s e d  commitment 
t o  economic growth  and t o  improving t h e  q u a l i t y  o f  p e o p l e ' s  
l i v e s .  

I n  the!  e a r l y  1 9 5 0 ' ~ ~  t h e  economy was overwhelmingly 
a g r a r i a n .  E x p e c t a t i o n s  f o r  development  were c e n t e r e d  on  
irr,proving t h e  p r o d u c t i v i t y  and income o f  t h e  farminy s e c t o r ;  
t h e  c h a l l e n g e  o f  f u l f i l l i n g  t h o s e  e x p e c t a t i o n s  was immense. 
Although p o p u l a t i o n  growth  was s l o w e r  t h a n  it is today ,  t h e  
effects  o f  overcrowding on good a g r i c u l t u r a l  l a n d  i n  t h e  H i l l s  
were a l r e a d y  a p p a r e n t .  An FA0 s u r v e y  o f  farrrls i n  t h e  Kathmandu 
v a l l e y  showed t h a t ,  i n  1953,  t h e  a v e r a y e  f a m i l y  of s e v e n  t i l l e d  
a  h o l d i n g  o f  o n l y  1 t o  1.5 a c r e s .  T h e r e  was c o n s i d e r a b l e  
u n s e t t l e d  l a n d  i n  t h e  T a r a i ,  b u t  endemic m a l a r i a  h i n d e r e d  



r e s e t t l e m e n t  and e x p a n s i o n  o t  c u l t i v a t i o n  t h e r e .  Those who 
farmed i n  t h e  T a r a i  i n  s p i t e  o f  t h e  m o s q u i t o e s  had t h e  b e n e f i t s  
o f  l a r g e r  f a r m s  b u t  t h e  d i s a d v a n t a g e s  o f  heavy t a x a t i o n  and p o o r  
t r a n s p o r t a t i o n .  One a u t h o r ' s  i m p r e s s i o n  was t h a t ,  "The l i t t l e  
l e f t  t o  t h e  T a r a i  p e a s a n t  a f t e r  r e n t  and  d e b t  payments was 
h a r d l y  enough t o  a v e r t  s t a r v a t i o n .  A bad h a r v e s t  i n  these 
c i r c u m s t a ~ l c e s  was d i s a s t r o u s n  (2, p. 1 0 ) .  

I t  was n o t  u n t i l  1956 t h a t  t h e  Tribhuwan Ha jpa th ,  
c o n s t r u c t e d  by I n d i a ,  l i n k e d  Kathmandu w i t h  t h e  I n d i a n  b o r d e r  
n e a r  B i r g a n j .  O t h e r  m o t o r a b l e  r o a d s  between d e s t i n a t i o n s  i n  
Nepal s i m p l y  d i d  n o t  e x i s t ,  The d i f f i c u l t i e s  of  t r a n s p o r t a t i o n  
a r e  i m p o r t a n t  t o  keep i n  mind. They a c c o u n t  i n  p a r t  f o r  t h e  
l i m i t e d  m o n e t i z a t i o n  and t r a d e  i n  t h e  a y r i c u l t u r a l  economy and  
f o r  t h e  e v o l u t i o n  of  c r o p p i n g  s y s t e m s  which emphasized food 
s e l f - s u f f i c i e n c y  r a t h e r  t h a n  t h e  optimum e x p l o i t a t i o n  of  
p o t e n t i a l  i n h e r e n t  i n  t h e  s o i l  and w a t e r  c o n d i t i o n s .  

The envi ronment  f o r  r a p i d  a y r i c u l t u r a l  development  i n  t h e  
1 9 5 0 ' s  was n o t  a u s p i c i o u s .  I t  was i n  t h i s  envi ronment ,  however,  
t h a t  t h e  f o r e i g n  a s s i s t a n c e  f o r  development  had t o  work. The 
f i r s t  program i n  Nepal  t o  r e c e i v e  American s u p p o r t  was a v i l l a g e  
development  t r a i n i n g  c e n t e r  opened i n  Kathmandu i n  1952, The 
i s o l a t i o n i s m  and f e u d a l  p o l i c i e s  of  t h e  fo rmer  Rana reyime meant 
t h a t  few N e p a l i s  had a s t r o n g l y  d e v e l o p e d  s e n s e  of what t h e  
government  of  Nepal c o u l d  do f o r  them. Bu t  P a u l  Rose, t h e  f i r s t  
U.S. O p e r a t i o n s  Miss ion  D i r e c t o r ,  u n d e r s c o r e d  t h e  widely-held  
a s s u m p t i o n  t h a t  t h e  v i l l a g e  development  p r o j e c t  would b e g i n  t o  
b r i n g  a b o u t  

... a n  o r g a n i z e d  e f f e c t i v e  means of  d i s t r i b u t i n g  i n c r e a s e d  
s e r v i c e s  t o  t h e  p e o p l e  and a  c h a n n e l  t h r o u g h  which p e o p l e  
may p a s s  t h e i r  judyement a b o u t  problems and s o l u t i o n s  t o  t h e  
c e n t r a l  government .  (Quo ted  i n  l.4, p. 3 2 ) .  

I n i t i a l l y ,  t h e  U.S. s u p p o r t  t o  t h i s  and o t h e r  p r o j e c t s  
c o n s i s t e d  l a r g e l y  of  p r o v i d i n g  t h e  a d v i c e  needed t o  g e t  them o f f  
t h e  ground.  A p p a r e n t l y ,  however, n e i t h e r  t h e  v i l l a g e r s  nor  t h e  
c e n t r a l  government were a s  r e s p o n s i v e  a s  had been e n v i . . ~ o n e d ,  s o  
t h e  U.S. a s s i s t a n c e  program became, f o r  a  time, more d i r e c t l y  
i n v o l v e d  i n  p r o v i d i n g  t h e  ~nar~ayement  and t e c h n i c a l  s k i l l s  f o r  
development  p r o j e c t s .  I n  t h e  l a t t e r  p a r t  of t h e  decade ,  t h e  
U . S .  approach  s h i f t e d  o n c e  a g a i n  -- from " s t r a i g h t f o r w a r d  
a d m i n i s t r a t i o n  of  p r o j e c t s  t o  t h e  u s e  o f  p r o j e c t s  a s  a means t o  
d e v e l o p  government i n s t i t u t i o n s  c a p a b l e  o f  c a r r y i n g  o u t  e v e n  
l a r g e r  programs on t h e i r  ownn (2, p. 7 0 ) .  Nationwide impacts 
were d e s i r e d  and t h e r e  were l imi ted  numbers of s k i l l e d  Americans 
w i l l i n g  t o  work i n  a  Nepal which r e q u i r e d  one  t o  t r a v e l  
c i r c u i t o u s l y  t h r o u g h  I n d i a  i n  o r d e r  t o  r e a c h  a n o t h e r  T a r a i  town 
o r  t o  t r e k  f o r  s e v e r a l  d a y s  up r i v e r  v a l l e y s  o r  ove r  mounta ins  
t o  r e a c h  even  a  major  H i l l  town. 



More food, foreiyn exchange, and productive employment fo r  
the  vast majority of the labor force were necessary t o  achieve 
increases i n  both national  and individual welfare. A l l  provided 
co~npelling reasons for  continued U.S. involvement -- and growing 
Government of Nepal involvement -- i n  ayr icul ture .  The f a i r l y  
successful  combination of a  resettlement and a  malaria 
eradicat ion program carr ied out i n  1955-58 i n  the  Rapti valley 
(now ca l led  the Chitwan D i s t r i c t  -- and the  s i t e  of the national  
maize research program headquarters) provided some 
encouragement. The long term project  which is the subject of 
t h i s  evaluation was t h u s  begun i n  1957. 

11. THE PROJECT DESCRIPTION 

The project  envisioned i n  1957 was, i n  many ways, not the 
project  which concluded i n  1974 .  I n  the seventeen years of 
project  implementation, the  emphasis, the pace, and the leve l  of 
Nepali involvement i n  the project  sh i f ted  considerably. 

Project  No. 367-11-110-054 a s  or ig ina l ly  conceived bad 
several  components, among them, t ra ining,  extension, research, 
and construction, Readily avai lable  documentation is somewhat 
fragmentary b u t  it appears tha t  i n i t i a l l y  extension, t ra ining,  
and construction received p r i o r i t y  -- probably i n  t ha t  order,  
The t ra in ing  of professional Nepali a y r i c u l t u r a l i s t s  t o  B , S .  and 
more advanced leve ls  and the f ie ld ing  of large numbers of local  
extension agents was consistent  w i t h  the ear l ie r - s ta ted  
intent ions  of the U.S. ass is tance program t o  work w i t h  and 
through the  Government of Nepal and t o  have a  nationwide 
impact. In retrospect ,  however, the construction program 
indicated an irnylicit "Tarsi f i r s t n  s t ra tegy.  The research 
s t a t i o n s  receiving cormtruction funds were a l l  i n  the Tarai,  
w i t h i n  20 miles of the  Indian border (Map 2 ) .  

The project  was f i r s t  named "General Agriculture," apt ly  
ref lect ing its broad sectorwide objectives.  I n  1968, i t  had 
already been extended two years past  its intended completion 
date  and renamed the "Food Grain Production" project .  By 1968,  
nearly $4 million had been al located t o  the  pro jec t ' s  various 
components; 1 0 6  persons had gone t o  the U.S. and 51 t o  " th i rd"  
countries -- mostly t o  India -- for  t ra in ing  i n  ayr icul ture  and 
natural  resources. Several American advisors had beeu 
associated w i t h  the prolect ,  mostly working w i t h  various 
divis ions  i n  the Ministry of Agriculture. The advisors '  
end-of-tour reports  provide in te res t ing  contemporary assessrnents 
of project  emphasis and progress. 

One of these advisors,  Donald J. Carter ,  working a s  the 
Project  Coordinator for  the  Ayricultural Extension and Training 



component of the project, wrote in 1465 that 

... convincing 2 millior. farm families of the merits of 
modern scientific agricultural techniques (and training them 
how to adopt them succassfully) is no easy task...It 
requires a considerable amount of time...By profiting from 
experience in the USA and other countries it is hoped to 
speed up this process in Nepal; even though the problem is 
aggravated by illiteracy, poor transportation and 
communications, etc,.... 

Carter also reported that "it appears Nepal is ready for 'take 
off' with an extension proyram that will make a real impact on 
production." The AID Mission disagreed: 

[Carter] ... has painted a somewhat overly rosy picture of 
this activity. In very general terms USAID does not 
consider this pro~ect to have been a success...we have not 
managed to adapt the agricultural extension techniques so 
successful in some parts of the United States to local 
conditions.. . 

Further, the Mission Director at the time felt that 

... there [was] doubt that either the Ayriculture Department 
or the Government of Nepal as a whole place sufficient 
emphasis uyon extension. Government... contributions, 
nominal in the past, must be increased and involvement and 
support extended to policy levels... 

It appears from such comments that there was a mid-1960's 
shift within the project from an emphasis on extension to one 
stressing the development of Nepali research capacity. A 1969 
project appraisal report summarized: 

... The early agricultural activities concentrated mainly on 
extension-type efforts in which the farmers were exhorted to 
work harder and to do better almost exclusively within the 
framework of their existing technology... 

Glen Johnson's arrival in 1967 as an Agronomy Advisor to the 
Department of Agricultural Education and Research seems to 
highlight the shift in project emphasis toward research and the 
development of improved agricultural technologies. In his 
end-of-tour report, Johnson notes that uyon arrival, he "was 
indeed surprised ko find 69 persons engaged in ayricultural 
research that were holding Bas., M.S., or PhoD. degrees." 
Although Johnson professed to be "disappointed to find HMG/N and 
USAID/N trying to conduct basic agricultural research on nine 
farms and stations without the basic, essential equipment..." he 



c i t e d  w i t h  some p l e a s u r e  p r o g r e s s  made i n  t h e  Nepal A g r i c u l t u r e  
Research Program 

... based on i n t r o d u c t i o n s  and v a r i e t a l  t r i a l s  
which have come i n t o  Nepal r e g u l a r l y  s i n c e  1967... over  150 
new v a r i e t i e s  of paddy, maize, and wheat and over 800 
v a r i e t i e s  of sorylum and soybeans were p u t  on t r i a l  i n  
1968-69.. . 
Thus when Raymond F o r t  took up a p o s i t i o n  as t h e  Chief of 

t h e  Food and A g r i c u l t u r e  l>i \ : i s ion i n  U s ~ I ~ / N e p a l  i n  October 
1969, h i s  p r i o r i t i e s  were c l e a r :  

"A. To e s t a b l i s h  r e s e a r c h  competence i n  t h e  f i e l d  of  
a g r i c u l t u r a l  p roduc t ion ;  

B. t o  improve t h e  o p e r a t i o n  of t h e  Extension S e r v i c e ;  
C b  t o  i n v e s t i g a t e  ways of improving t h e  market o p e r a t i o n s  

of fa rmers ;  
D .  t o  assis; the Min i s t ry  of A g r i c u l t u r e  ahd Nat iona l  

Planning O f f i c i a l s  t o  deve lop  p l a n s ,  p o l i c y ,  and 
s t r a t e g y  f o r  a g r i c u l t u r a l  development; and 

E. t o  s e r v e  when asked a s  a r e s o u r c e  person on Panchayat  
Development ( l o c a l  s e l f  -governl~rent) ma t t e r s .  " 

Between 1970 and 1974, p r o j e c t  a c t i v i t y  seems t o  have been 
most i n t e n s e .  About 15  d i r e c t - h i r e  A I D  employees and f o u r  
c o n t r a c t o r s  were pos t ed  t o  t h e  v a r i o u s  r e s e a r c h  s t a t i o n s  and 
o r g a n i z a t i o u s  i n  Kathmandu t o  ass is t  i n  developing a g r i c u l t u r a l  
r e s e a r c h  c a p a b i l i t i e s .  I n  1971, t h e  p r o j e c t  name was a l t e r e d  
a g a i n  -- t h i s  time emphasizing t h e  technology development r a t h e r  
t h a n  produc t ion  t a r g e t s  -- t o  "Food Gra in  Technology." The 
p r o j e c t  complet ion d a t e  was f i r m l y  set a t  1974. Annual P r o j e c t  
Agreements on budgets ,  exper iments ,  and s t a f f i n y  f o r  each  
s t a t i o n  were worked o u t  i n  p a i n s t a k i n g  d e t a i l  by t h e  A I D  Mission 
and t h e  Min i s t ry  of Food and A g r i c u l t u r e  i n  Kathmandu. H h i l e  
t h e r e  was obvious  f r u s t r a t i o n  t h a t  t h e  c a r e f u l  p l a n s  were never  
complete ly  c a r r i e d  o u t  due t o  f i s c a l  and s t a f f i n g  problems bo th  
i n  A I D  and i n  t h e  Government of Nepal, t h e y  appear t o  have 
s t a r t e d  t h e  p r o c e s s  of  program budget ing f o r  t h e  r e s e a r c h  system. 

T h e  program du r ing  t h i s  p e r i o d  was geared  l a r g e l y  toward 
a d a p t i v e  r e s e a r c h ,  t h a t  is, b r ing ing  improved v a r i e t i e s  of 
s e l e c t e d  f o o d g r a i n s  ( r i c e ,  whea t ,  maize) i n t o  Nepal, p l a n t i n g  
them o u t  a t  r e s e a r c h  farms,  s c r e e n i n g  t h e n  f o r  y i e l d  and d i s e a s e  
r e s i s t a n c e ,  and s y s t e m a t i c a l l y  s e l e c t i n g ,  mu l t i p ly ing ,  and 
r e l e a s i n g  promising l i n e s .  F e r t i l i z e r  t r i a l s  were conducted t o  
test va r ious  l e v e l s  of n i t rogen ,  phosphorus,  and potassium. 
Some work on optimum p l a n t i n g  d a t e s ,  p l a n t  spac ing ,  and weed 
c o n t r o l  was a l s o  c a r r i e d  ou t .  While most of t h e  e f f o r t  was 
experded o n - s t a t i o n ,  f a rmer s '  f i e l d  t r i a l s  were a p p a r e n t l y  
conducted i n  some a r e a s ,  drawing on t h e  o u t r e a c h  c a p a b i l i t i e s  of 



t h e  e x t e n s i o n  s e r v i c e .  One c o l l e c t i o n  of  1200 l o c a l  r i c e  
v a r i e t i e s  was made i n  1970/71. 011-f arm s t o r a g e  improvements,  
paddy m i l l i n g  and marke t ing  a s s e s s i ~ ~ e n t s ,  n u t r i t i o n a l  q u a l i t y  
a n a l y s i s ,  and some economic s t u d i e s  were o t h e r  r e s e a r c h - r e l a t e d  
a c t i v i t i e s  s u p p o r t e d  under t h e  Food G r a i n  Technology p r o j e c t  a t  
one time o r  a n o t h e r .  

Whi le  n o t  a l l  v a r i e t i e s  i d e n t i f i e d  i n  t h e  a d a p t i v e  
r e s e a r c h  p r o c e s s  proved t o  be p o p u l a r  w i t h  f a r m e r s ,  t h e  p r o c e s s  
r e s u l t e d  i n  t h e  s e l e c t i o n  of wheat v a r i e t i e s ,  p a r t i c u l a r l y  
HR-21, and r i c e  v a r i e t i e s ,  p a r t i c u l a r l y  klasul i :  which a r e  
w e l l - s u i t e d  t o  t h e  T a r a i  and t o  c r o p p i n g  s y s t e m s  t h e r e .  Both 
wheat a n d , r i c e  v a r i e t i e s  were o f f i c i a l l y  r e l e a s e d  j u s t  b e f o r e  
t h e  end of t h e  Food G r a i n  Technology p r o j e c t .  The d e s i y n  of t h e  
t e c h n o l o g y  "packayesn  which i n c l u d e  t h e  improved s e e d s  enhanced 
t h e  r o l e  of  e x t e n s i o n  s e r v i c e s  and i n p u t  d e l i v e r y  sys tems  
a l t h o u g h  i t  a l s o ,  a s  w i l l  be d i s c u s s e d  below, made t h e i r  
s h o r t c o m i n g s  more a p p a r e n t .  

The e x t e n s i o n  aspects of t h e  Food G r a i n  Teclmology p r o j e c t  
c o n t i n u e d  t o  i n v o l v e  t r a i n i n g ,  t h e  f i e l d i n g  o f  a y e n t s ,  and t h e  
i m p l e m e n t a t i o n  of a program o f  d e m o n s t r a t i o n s  and f i e l d  t r i a l s  
on t a r m e r s '  f i e l d s .  Again, a  c e r t a i n  ahlount of a d v i s o r y  
a s s i s t a n c e  was p r o v i d e d  t o  t h e  M i n i s t r y  o f f i c e s  i n  Kathmandu. 

By 1974,  when t h e  Food G r a i n  Technology p r o j e c t  was ended 
and t h e  c u r r e n t  I n t e g r a t e d  Cereals P r o j e c t  ( ICP)  beyan, t h e  U.S. 
had p r o v i d e d  f i n a n c i a l ,  t e c h n i c a l  and commodity a s s i s t a n c e  t o  
Nepal v a l u e d  a t  n e a r l y  $16 m i l l i o n  under  p r o j e c t  number 
367-0054. T h e  Government of Nepal had y r a d u a l l y  assumed a  
s l i g h t l y  g r e a t e r  s h a r e  of t h e  c o s t s  a s s o c i a t e d  w i t h  t h e  growiny 
a g r i c u l t u r a l  e s t a b l i s h m e n t .  Almost 600 N e p a l i s  had been s e n t  
f o r  d e g r e e - l e v e l  o r  s h o r t - t e r m  t r a i n i n g  under  t h e  p r o j e c t .  I n  
l a t e r  y e a r s ,  i n c r e a s i n g  numbers of  t h e  d e g r e e  c a n d i d a t e s  went t o  
I n d i a n  a g r i c u l t u r a l  u n i v e r s i t i e s .  S i n c e  t h e s e  u n i v e r s i t i e s  were  
less  e x p e n s i v e  t h a n  t h e i r  U.S. c o u n t e r p a r t s ,  t h i s  p e r m i t t e d  
g r e a t e r  numbers o f  s t u d e n t s  t o  a t t e n d .  A fo l low-up s t u d y  on 
t r a i n i n g  p r e p a r e d  by t h e  A I D  Miss ion  i n  1974 e s t i m a t e d  t h a t  80 
p e r c e n t  of  t h e  a g r i c u l t u r e  and n a t u r a l  r e s o u r c e  r e t u r n e e s  were 
employed i n  p o s i t i o n s  d i r e c t l y  u t i l i z i n y  t h e i r  t r a i n i n g ,  
a l t h o u g h  a n o t h e r  e v a l u a t i o n  r e p o r t  i n d i c a t e s  t h a t  " d i r e c t l y n  
might  be a n  o v e r s t a t e ~ n e n t .  T h i s  l a t t e r  r e p o r t  i n c l u d e s  a n  
example: "50% of t h e  a g r i c u l t u r a l  e n g i n e e r s  t r a i n e d  a s  p a r t  of  
t h i s  p r o j e c t  a r e  not  working as  ag e n g i n e e r s  a t  t h i s  time. They 
a r e  workiny i n  ag  f a c i l i t i e s ,  b u t  n o t  n e c e s s a r i l y  a s  ag 
e n g i n e e r s . "  



111. PROJECT IMPACTS 

S i t t i n g  i n  a n  a r m c h a i r  p e r u s i n g  f o o d g r a i r r  p r o d u c t i o n  
s t a t i s t i c s  f o r  Nepa l ,  o n e  c o u l d  o n l y  c o n c l u d e  t h a t  t h e  e f f o r t s  
t o  t r a n s f o r m  a g r i c u l t u r e  t h r o u g h  r e s e a r c h  a n d  e x t e n s i o n  have  
b e e n  i n  v a i n .  Food and  A y r i c u l t u r e  O r g a n i z a t i o n  (FAO) i n d i c e s  
f o r  f o o d  p r o d u c t i o n  i n  Nepal were 92  i n  1956 ,  1 0 0  i n  1969-71, 
a n d  1 1 0  i n  1978 .  The r e p e a t e d l y  target ted t h r e e  p e r c e n t  a n n u a l  
i n c r e a s e s  i n  o u t p u t  have  n e v e r  b e e n  a c h i e v e d .  P o p u l a t i o n  
g r o w t h ,  o n  t h e  o t h e r  hand,  h a s  o c c u r r e d .  I n c r e a s e d  i n v e s t m e r ~ t s  
i n  r e s e a r c h  and  e x t e n s i o n  h a v e  t h u s  b e e n  a s s o c i a t e d  w i t h  a n  

... a v e r a g e  a n n u a l  g r o w t h  ra te  of a y r i c u l t u r a l  p r o d u c t i o n  i n  
Nepal ... [ o f ]  0 .4  p e r c e n t  i n  t h e  l a s t  d e c a d e  [ t h e  1 9 7 0 ' 6 1  as  
a g a i n s t  more t h a n  two p e r c e n t  r a t e  o f  y r o w t h  i n  p o p u l a t i o r ~ .  
T h i s  p a r a d o x i c a l  i r r p u t - o u t p u t  r e l a t i o n  i n  food p r o d u c t i o ~ ~  i n  
Nepal h a s  b e e n  a m a t t e r  of s e r i o u s  c o n c e r n  (35). 

T h e  FA0 i n d i c e s  f o r  per capi ta  f o o d  p r o d u c t i o n  u n d e r s c o r e  t h e  
c o n c e r n ;  t h e y  d e c l i n e d  from a l e v e l  of 1 2 0  i n  19561 t o  4 1  i n  
1978 .  Paddy  y i e l d s  were two metric t o n s  per hectare i n  1964/65 ;  
i n  1978/79 ,  a f t e r  y e a r s  o f  r e s e d r c h ,  new v a r i e t i e s ,  and  more 
t h a n  t r i p l e  t h e  amount of f e r t i l i z e r  imports, paddy  y i e l d s  were 
1 . 8 5  metric t o n s  per h e c t a r e  (a, p. 1 0 8 ) .  The  p o o r  p r o d u c t i o n  
r e c o r d  is a l so  a p p a r e n t l y  somewhat o f  a l f iys tery  t o  r e s e a r c h e r s  
t h e m s e l v e s ,  who f e e l  t h a t  known t e c h n o l o g y  c o u l d  b o o s t  
p r o d u c t i o n  s i g n i f i c a n t l y .  A s  o n e  s a i d ,  "These  farmers h a v e  t o  
be c o n v i n c e d .  I d o n ' t  know why t h e y  a r e n ' t . "  

I n a c c u r a t e  p r o d u c t i o n  statist ics,  bad  w e a t h e r ,  s t u b b o r n l y  
t r a d i t i o n a l  farmers, d e c l i n i n g  s o i l  f e r t i l i t y ,  a d v e r s e  c h a n g e s  
i n  climate, u n r e c o r d e d  s a l e s  t o  I n d i a  a n d  a n y  number of o t h e r  
e x p l d n a t i o n s  c a n  -- a n d  h a v e  b e e n  -- c o n s i d e r e d .  Wi th  l i t t l e  
d i r e c t  e v i d e n c e  t o  s u p p o r t  a n y  o f  them, however ,  t h e  e v a l u a t i o n  
t e am saw n o  a l t e r n a t i v e  b u t  t o  g e t  o u t  o f  t h e  a r m c h a i r  a n d  t a l k  
w i t h  t h o s e  u l t i m a t e l y  r e s p o n s i b l e ,  t h e  f a~mer s  t h e m s e l v e s .  W i t h  
t h e i r  v o i c e s  a n d  o p i n i o n s  e c h o i n g  i n  o u r  minds ,  we a l s o  t a l k e d  
w i t h  researchers, e x t e n s i o n  a g e n t s ,  a n d  those who d i s t r i b u t e  
f e r t i l i z e r ,  seeds, a n d  c r e d i t .  By hea r i r rg  a b o u t  p l a n s  a n d  
p r o b l e m s  from a l l  c o r n e r s  o f  t h e  s e c t o r ,  we began  t o  u n d e r s t a n d  
t h e  r e a l i t i e s  b e h i n d  t h e  p r o d u c t i o n  numbers .  Only  a t  t h a t  p o i n t  
d i d  we feel r e a d y  t o  assess t h e  i m p a c t s  of t h e  project .  

A l t h o u g h  t h e  emphases  o f  the Food G r a i n  Techno logy  p r o j e c t  
had  e v o l v e d  d u r i n g  t h e  c o u r s e  of i m p l e m e n t a t i o n ,  i ts b r o a d  
o b j e c t i v e s  were t o :  

- e s t a b l i s h  a n a t i o n a l  r e s e a r c h  o r g a n i z a t i o n  c a p a b l e  o f  
a d a p t i n g  and  g e n e r a t i n g  new t e c h n o l o g i e s ;  



- introduce these new agricultural technologies, 
including improved seed varieties and chemical 
fertilizers, to farmers, by building an extension 
service; 

- develop Nepal's capacity as a natiorr to sustain and 
expand ayricultural production, not only through 
research and extension, but by fostering the growth of 
a profitable, aurplus-producing, agricultural sector; 
and 

- improve the productivity and welfare of farming 
households. 

These intentions directed our inquiries and our search for the 
"differencesn which could be attributed to the fact that this 
project had taken place. 

A. Establishinq National Research Capacity 

One crop coordinator characterized the development of 
Nepal's research capacity as analogous to the development of 
rural transport in the country. "First," he said, "we had a 
completely top-down approach -- the helicopter, Then, STOL 
(short take-off and landing) strips made it possible to visit 
more regularly. Roads followed, so more people could at least 
yet closer. And now we're beginning to see feeder roads -- and 
coming a bit closer to the grass roots." '. 

Just recently, the Department of Agriculture endorsed the 
view that researchers should be in touch with farmers' problems 
by issuing a guideline that 40 percent of research staff time 
should be spent off-station, on farmers' fields. Given the lean 
staffing situation in most stations and the number of tasks 
besides research that many are expected to do (such as serving 
as subject matter specialists for extension training, producing 
seed, and assembling minikits), this dictum is likely to be 
difficult if not impossible to meet. Nevertheless, it reflects 
a healthy development in attitude for the future orientation of 
the research system if the effects of research station 
capabilities must ultimately be visible in farmers' fields. 

The Food Grain Techn~logy project can take some credit for 
helping to develop this attitude, The project offered some 
concrete contributions to its realization, namely: the 
development of research stations away from Kathmandu, training 
for a large enough group of agricultural scientists that not all 
could be absorbed by Kathmandu's bureaucracy, and the concept of 
farmers' field trials. 



The p ro jec t ' s  resources helped i n  the process of building 
the necessary working environments f o r  research outside of 
Kathmandu. Physical f a c i l i t i e s  and equipment a t  the Bhairawa, 
Rampur, Parwanipur, Janakpur, and Wepalyanj s t a t ions  (Map 2 )  owe 
a great  deal  t o  the construction funds and commodities supplied 
under the  Food Grain Technology project  and i ts successor, the  
Integrated Cereals Project .  Comparison of s t a f f  l i s t s  f o r  1970 
and 1980 f o r  some of the  s t a t i o n s  supported under the  pro jec t s  
ind ica te  tha t  the  t ra in ing  e f f o r t s  f a c i l i t a t e d  substant ia l  
increases i n  numbers of trained s c i e n t i s t s  and needed addit ions 
of new research s k i l l s .  

In 1973, 96 of the  1 1 4  college graduates w i t h  B.S. ,  M.S., 
and Y1i.D. degrees i n  agr icu l ture  were posted t o  Kathmandu. I n  
1980, 355 of the  625 persons iden t i f ied  a s  degree-holding, 
high-level agr icu l tura l  manpower i n  government posit ions were, 
according t o  an APROSC s t u d y ,  posted outside of Kathmandu. A s  
the  crop coordinator indicated,  research s c i e n t i s t s  may not ye t  
be completely aware of farmers' cons t ra in t s ,  b u t  they a re  a t  
l e a s t  physically i n  the  sans vic ini ty .  

The research foundation is impressive, par t icu la r ly  when one 
considers how rapidly i t  was b u i l t .  d u t  it i s  important, i n  
terms of assessing impact and drawing lessons for  the fu ture ,  t o  
look beyond the  bricks,  mortarboards, and i r r iga t ed  experimental 
p l o t s ,  and t o  consider the  research system's performance. 

Were the  choice of s i t e s  and the  de f in i t i on  of the  i n i t i a l  
research task a s  adaptive research, f o r  example, appropriate? 
Or, given the  low leve l  of in f ras t ruc ture  and s t a f f  a v a i l a b i l i t y  
which existed a t  the  s t a r t  of the  pro jec t ,  would not a 
concentration of e f f o r t  i n  one or two s t a t i o n s  have had the  
e f f e c t  of assembling a c r i t i c a l  mass of research t a l en t  e a r l i e r ,  
possibly avoiding the  shortages of s t a f f  and resources which a r e  
s t i l l  c i t ed  a s  major cons t ra in t s  t o  performance a t  many 
s t a t ions?  Or, given t h a t  the majority of project  support went 
t o  s t a t i o n s  i n  the Tarai ,  and tha t  the  research emphasis is 
biased toward Tarai crops, how valid is  a .c la im t h a t  a 
"nat ionaln  research capacity has been created? Or, given the 
resources al located,  how could the  relevance of the  s t a t i o n s '  
e f f o r t s  t o  farmers' problems have been improved and how much 
impact could they have had on farmers' u t i l i z a t i o n  of improved 
ag r i cu l tu ra l  technology? There a re  no object ive  answers t o  
these questions, of course, b u t  the Nepal experience is 
ins t ruc t ive .  Three issues are  explored b r i e f ly  here. 

Concentration or Dispersal? 

A s  noted e a r l i e r ,  t he  research e f f o r t  i n  Nepal has been 
dispersed among several  s t a t ions .  Yet, on balance, the 
development of several  research s t a t ions  i n  agroecologically 



similar areas of the Tarai has probably been beneficial in terms 
of impact. Transportation constraints precluded rapid 
communication between research stations and farmers' fields on a 
regular basis even over fairly short distances until the basic 
road networks were developed. Even now, vehicle running 
expenses and monsoon flooding8 constrain the amount of 
resei~rcher-extension agent-farmer contact. If the knowledge 
about improved technologies is supposed to yet out as rapidly as 
possible, then it makes sense, under these conditions, to have 
the site at which such knowledge is generated as close to users 
as possible. This was especially true when the research 
function waa primarily adaptive and consisted of planting out 
varieties from elsevhare and selecting desirable varieties for 
locai conditions. A good agronomist under this research plan 
could adequately play an important research role. Moreover, if 
another agronomist at another station were doing similar trials, 
the benefits of dispersed verification and extension probably 
outweighed the costs of the duplicated efforts. 

Researchers now seem to be moving toward more applied 
research, however. The research program is being modified to 
address particular local proble~m, such as weeds, soil 
fertility, and cold tolerance, and to the breeding of new 
varieties incorporating local materials. There may be a growing 
rationale for more specialization among stations and personnel 
and for the concentration of complementary research skills at 
single sites. 

To date, the multi-station commodity improvement programs 
and the national Summer and Winter Crops florkshops seem to have 
been able to bring about needed focus and professional 
interchange and to avoid duplication of experiments. The 
commodity improvement program mechanism permits researchers 
gosted at different stations to work collaboratively on 
experiments focussed on a particular crop -- varietal selection, 
plant nutrition, disease resistance, etc. The Rice Crop 
Improvement Program, for example, is headquartered at 
Parwanipur; the director of the HCIP also serves as the director 
of that research station. The Wheat and Maize Crop Improvement 
Programs are headquartered at Bhairawa and Rampur, respectively, 
again under tale leadership of the station directors. In the 
early 19701s, each of these and other commodities was the 
subject of an annual seminar at which results were reported, 
oroblems discussed, and, apparently, a plan for the next year's 
:rials communicated. In the late 19701s, it was decided that 
meetihgs on each separate commodity were too time-consuming for 
participants and the Summer and Winter Crops Workshops were 
instituted to accomplish the same purposes as the commodity 
seminars. The Commodity Improvement Programs continue to 
prepare annual reports and, within the structure of the 
Workshops, to serve as focal points for 



coordi~iating and guiding research. The dieparsed stations are 
thus tangibly linked into a functioning network for research 
which seelrs both effective and appropriate for the crop research 
underway. 

This discussion does not, however, take into account 
possible duplication of functions among agencies conducting 
research other than on crops. Ramesh Sharma has noted, in his 
useful study of agricultural research in Nepal, that the 
division and possible duplication of effort is very likely. 
There are sixteen agencies in four different ministries 
conducting agricultural research, including research on 
livestock, agro-economics, and non-food commodities (tobacco, 
for example). Sharma concludes, "Where there is a large number 
of diverse organizations without a central level unit to guide 
overall research, overlapping and duplication of work is a 
distinct possibility. interviews conducted with various 
researchers in Nepal confirmed this assertionw (35, p. 7). 
While the Government of Nepal recently rejected a proposal to 
consolidate research coordination under a special unit, one 
attempt to avoid possible duplication should be mentioned. 
The recent conversion of the Janakpur station to livestock 
research and the consolidation of crop research activities in 
the nearby farm at Hardinath, for example, seem to represent a 
sensible reorientation of reeearch priorities and illustrate 
governmental willingness to undertake moves to reduce possible 
duplication. But this is clearly an aspect of institutional 
performance which will continue to need attention. 

Tarai Bias or a National System? 

Even the casual observer of research reports, bringing only 
a nodding acquaintance with Nepal's agroecology to bear, can 
detect the Tarai bias of the foodgrain research effort. The 
reports emphasize yield potentials for new varieties of rice, 
wheat, and maize, recommendations for the use of fertilizer, and 
ogtimal planting dates. They contain assumptions on timely 
water delivery. All imply that Hill farmers wi-11 have less to 
learn from researchers than Tarai farmers. Although 
transportation of improved agricultural inputs to the Hills is 
subsidized, both the difficulties of transporting seeds and 
fertilizers up mountain trails and Hill farmers' lack of 
financial resources and incentives to buy the new inputs 
effectively limit their distribution and use. While many 
farmers in the Tarai may not have effective access to the 
technoloyies recommended by researchers for reasons of 
purchasing power, information, or supplies, at least their 
access is better. 

Neither Hill farmers nor producers in the Tarai may find 
improved varieties of crops they feel are appropriate to their 



conditions, b u t  Tarai farmers tltand a  b e t t e r  chance. Ramesh 
Sharma attempted a  quant i t a t ive  assessment of r e l a t ive  resource 
a l loca t ions  t o  research by crop. Over 80 percent of the  mi l l e t  
is grown i n  the H i l l s ,  ye t  research e t f o r t s  on mi l le t  and pulses  
were, by h i s  ca lcu la t ions  on t h e i r  importance i n  terms of area  
and value, "grossly underinvested. In absolute terms paddy has 
claimed the l a rges t  crop research budget.' Over 80 percent of 
paddy is grown i n  the Tarsi. Sliar~na goes on t o  say, however, 
t ha t  even paddy '...is r e l a t ive ly  underinvested i n  research i n  
s p i t e  of i ts predominant importance i n  terms of cul t ivated area ,  
production value, and source of fore ign exchangen (35, p. 28).  
Comparing research budget and manpower a l loca t ions  t o  a  
consumption c r i t e r i o n  a s  well, Sharma concludes t h a t  only maize 
and wheat research seem t o  be adequately s t a f f ed  and funded. He 
po in t s  out t ha t  "maize is  a  s t ap l e  crop i n  the  H i l l s  and has a  
l a rge  production potential . . . '  and suggests t h a t  " . . . r e la t ive ly  
higher l eve l s  of resource a l loca t ion  f o r  t h i 8  croy should 
continue." He does not, however, question the  present focus of 
most maize research i n  t he  Tarai. 

The i r r i g a t i o n  b i a s  of the  improved ag r i cu l tu ra l  technoloyy 
developed by the  Tarai research s t a t i o n s  is understandable from 
a  research management perspective; no researcher would 
voluntar i ly  r isk  losing the r e s u l t s  of a  whole croy cycle t o  
water s t r e s s  or  drought when i r r i g a t i o n  f a c i l i t i e t l  a re  
avai lable ,  thanks i n  p a r t  t o  the Food Grain Technology pro jec t .  
Farmers do face  such r i sks ,  however. A s  one farmer put it, "I 
know I should i r r i g a t e  on the 2 1 s t  day, b u t  what arn I t o  do if 
there  is no water i t 1  the  canal?" Estimates o i  i r r i ga t ion  
coverage even i n  the  Tarai run only between ten and f i f t e e n  
percent,  and a re  lower i n  the H i l l s .  Some measure of water 
control  may be avai lable  during the  monsoon t o  a  s l i g h t l y  higher 
proportion of the farmers i n  both areas.  Even i f  major 
development work i n  i r r i g a t i o n  systems were concentrated i n  the  
Tarai ,  however, coverage w i l l  s t i l l  not be t o t a l .  Thus ,  f o r  the  
fu ture ,  the  Tarai b ias  i n  research could well widen the gap 
between y ie lds  on the s t a t i o n s  and y i s l d s  i n  farmers1 f i e l d s  -- 
unless more options f o r  rainfed conditions a r e  examined. 

Improved Relevance and Impact? 

Both commodity emphasis and assumptions about i r r i g a t i o n  
indicate  diveryences between farmers' i n t e r e s t s  and researchers1 
concerns. Other researcher-farmer corn~nunication gaps can a l s o  
be noted. These a r e  well-art iculated Ly farmers: "What we need 
is not a  Letter  var ie ty  tha t  requires even more f e r t i l i z e r ,  L u t  
a  good var ie ty  t h a t  requires l e s s  f e r t i l i z e r . "  Farmers share an 
i n t e r e s t  w i t h  researchers i n  h i g h  output, b u t  a s  one 
demonstration farmer i n  Parsa D i s t r i c t  s a id ,  'The J T I &  t h i n k  
the  demonstration is good because the  y i e l d s  a r e  going higher. 
What they d o n l t  see is t h a t  my cos t s  a r e  going higher, too." 

U Junior Technicians, or  senior extension agents. 



Given the riskiness of the farming environment in the Tarai and 
the meager assets of the farminy households, the high-input new 
technology packayes for rice and wheat were exactly what the 
farmers could not use. After experimentation with them, those 
farmers who had enough land and water generally fit new 
technologies in as small parts of their cropping system. Wheat 
fit in most easily because it often replaced fallow and could 
grew using the residual soil moisture from the monsoon. Those 
Larmers with irrigation facilities took advantage of the 
production opportunities in the early season by using improved 
short-season rice varieties. , Nhile many farmers tried some 
fertilizer, virtually no farmers used the recommende amount -- b/ because it represented a much too risky investment. - 

Still other farmers noted increasing problems with 
livestock. Animals for ylow:Lng, are essential, their manure is 
useful for fertilizer and increasingly necessary for cooking 
fuel, but grazing area has been severely reduced -- partly Ly 
reduction of forest areas in the Tarai, but mainly by the more 
intensive cropping of cultivlable land. Animal-mindiny in many 
villages has become a full-time job but even then, many farmers 
noted decreases in herd size due to lack of fodder. It is 
encouraging to note that forage production is receiving some 
attention at a few of the stations, although, as Appendix C 
explains, the farmers may be forced to find a solution before 
the researchers do because of the seriousness of the shortage in 
some areas. 

In sum, there is ample evidence that Nepal's agricultural 
research capacity has been developed. It should also be clear 
that room for improved performance and impact remains. We turn 
then to consider the roles of other institutions in 
disseminating the research results. 

B. Introduction of New Technoloqies 

It is generally taken as axiomatic that research and 
extension have to work in tandem if levels of farm output are to 
be significantly increased through the use of improved (i.e., 
scientifically based) agricultural technologies. Less often 
included as an explicit corollary to this axiom is the fact that 
the new technologies generally require new resources from off 
the farm; hence, the critical roles of those who supply these 
resources --fertilizers, seeds, pesticides, water, and credit -- 
and the transport system are overlooked. The view that farmers 
could do better with their current resources -- a view which 
apparently was part of the early conceptualization of this 

11 See Appendix D for a rdore detailed discussion of risk. 



p ro j ec t  -- has a  few die-hard adherents  i n  Nepal a s  elsewhere. 
They point  t o  cases  of poor management and a s s e r t  t h a t  proper 
extension i n s t r u c t i o n  alone could inc rease  these  farmers '  
output .  B u t ,  by and l a rge ,  t h e  process  of teclmoloyy 
development, extension,  and adoption is accepted t o  include t he  
notior1 of inpu t s  from ou t s ide  t h e  farm. T h i s  irndlies a  c e r t a i n  
amount of marketed output and exchange ou t s i de  of t he  
household. Changes i n  o ther  s e c t o r s  of t he  economy have a l s o  
reinforced a  t r end  toward y r ea t e r  monetization and t r ade .  

A s  one progressive Tarai  farmer pu t  i t ,  n8efore  we d i d n ' t  
have t o  educate our ch i ld ren ,  we d i d u ' t  have t o  follow c lo th ing  
fash ions ,  we d i d n ' t  have t o  go t o  D i r g a n ~ . "  Wow, his croppiny 
p a t t e r n  inc ludes  sugarcane f o r  s a l e  40  ki lometers  away a t  t h e  
suyar i n i l l  i n  Birganj;  his son was home on vacat ion,  having j u s t  
completed his School Leaving C e r t i f i c a t e ;  and t h e  farmer himself 
wars weariny a  heavy-knit, factory-made sweater over his kamii 
and dho t i  aga in s t  t h e  January cold.  We interviewed h i m  i n  the  
o f f i c e  of t he  sa jha  (coopera t ive )  manager, who was occupied w i t h  
t idyiny up the books from t h e  l a s t  cyc l e  of s a l e s  of wheat seed 
and f e r t i l i z e r .  The de l ive ry  of t he se  inpu t s  from the  
Agricy)tural  Inputs  Corporation ( A I C )  s t o r e  i n  Birganj  had been 
l a t e , -  and many fanners  -- including our progressive 
respondent -- had made decis ions  t o  reduce t h e i r  r i s k .  They 
decided t o  use l e s s  f e r t i l i z e r  o r  none a t  a l l  t h i g  season 
because they knew they had missed t h e  optimal p lan t ing  da t e  and 
were yoing t o  have lower y i e l d s  anyway. 

Researchers iden t i fy ing  improved seed v a r i e t i e s  and 
providing foundation seed have t o  r e l y  on t he  extension se rv ice ,  
t he  cooperat ive o r  other  neans of conununication t o  ye t  the  
irlforrnation on u s i r l y  these  v a r i e t i e s  out  t o  fariners. Farmers 
may f i n d  t h e  information he lp fu l ,  but o f t en  perceive both 
themselves and t h e  extension s e rv i ce  a s  he lp less  t o  a c t  on the  
advice.  There a r e  a l o t  of ' i f ' s n  involved i n  t he  successfu l  
completion of t he  adoption cycle:  i f  t h e  r a i n s  come on time, 
o r ,  f o r  example, i f  t h e  e l e c t r i c i t y  is ava i l ab l e  t o  run t h e  pump 
and the  cana l s  a r e  not s i l t e d  up, i r r i y a t i o n  water may be 
dva i l ab le ;  i f  t h e  A I C  manayes i t s  tarmer seed mul t ip l ica t ior l  and 
s to raye  system well ,  t h e  seeds may germinate a s  expected; i f  t h e  
donors provide t h e  r i gh t  types of f e r t i l i z e r s  o r  t he r e  a r e  
adequate fo re ign  exchanye reserves  t o  ge t  f e r t i l i z e r  imports 
moviny and t h e  A I C  handles t he  imports i u  a  timely way, i t  may 
be poss ib le  f o r  the  coopera t ives  t o  ye t  t h e i r  supp l i es  on time; 
i f  t h e  farmer holds a  t i t l e  deed o r  a  tenancy deed t o  his land 
t o  g e t  c r e d i t  a t  the Ayr icul turd l  Development Bank or has enough 
cash t o  buy without c r e d i t ,  then i t  migh t  be poss ib le  t o  
purchase ava i l ab l e  inputs ;  e t c . ,  e t c .  

Y T h i s  i s  s i g n i f i c a n t  because t he  publicly-owned A I C  has a  
monopoly on f e r t i l i z e r  s a l e s .  



Only if all such conditions are met is it even reasonable to 
expect the full impact of tibe research potential to be 
realized. There may be a few isolated cases where the system 
works as intended, but for the majority of Tarai farmers it does 
not. Interviews indicated that that the chances for fulfilling 
all the "ifw conditions were low for most farmers. They were 
not, therefore, overly optimistic about achieving significant 
increases in yields in the near future. They were, quite 
rationally, experimenting, expanding area planted to new 
varieties, and hedging their bets as they saw fit. They were 
planting wheat on part of what was once fallow and linoeed on 
the rest -- wheat to make money and linseed for home consumption 
as the cost of edible oils had recently risen. They were 
growing local maize for home use because it stored well, but 
producing improved maize for the market; they were using AIC- 
or extension-supplied seed on one plot and personally-imported 
improved seed from India on the adjacent one; they were planting 
the short-season rice (IR-8) early when they could get water and 
still finding time for a monsoon crop of the longer-season 
Masuli rice variety; they were putting fertilizer on wheat and 
only compost or nothing on rice; and they were planting jute or 
mustard with ample fertilizer so that the non-fertilized rice 
crop following would do well on the residual. From their 
perspective, they were, in most cases, farming as best they 
could, given their constraints. 

The aggregate statistics do not, therefore, demonstrate the 
yield potential of the new technologies being used. Only data 
regarding adoption of and area planted to improved wheat 
varieties indicate effective introduction of new technologies. 
Area planted to wheat has more than tripled -- from 100,000 
hectares in 1964/65 to nearly 400,000 hectares in the late 
1970's. Virtually all production is of new varieties simply 
because so little wheat was traditionally grown. Comparable 
data for rice show continued reliance on traditional varieties 
of that crop and a much slower expansion in area planted (40, p. 
72). But many farmers believe that they are ahead of where they 
would have been without them, although they also realize that 
with certain changes -- more irrigated land, lower tenancy 
rents, timely fertilizer, etc. -- they could produce more. 

Virtually everywhere we visited in the Tarai, farmers were 
aware of the new varieties and many, if not all, farmers have 
grown them in the last five years. They are also aware that 
high applications of fertilizer are recommended and they are 
knowledgeable about the sowing date advice. Some farmers had 
learned such information from other farmers in the community, 
some from observations made outside the village, others from 
extension-sponsored demonstrations and/or minikits, and still 



others from radio programs. Few farmers had ever vi~ited a 
research station to see trials there, although by chance we 
encountered one farmer who had actually attended a ten-day 
course at the Janakpur station in 1970 or 1971. He now made it 
a practice to stop in regularly to see what was goiug on, but it 
should be noted that he had exceptionally easy access to the 
station. Near Rampur, too, farmers mentioned going to the 
research station to get fresh seeds. In general, therefore, 
farmers were convinced that modern science-based agriculture did 
offer some possibilities for improved yields. The gap between 
potential and actual productivity has persisted because farmers 
do not -- or cannot -- act upon their convictions. 
C. ~evelopinq Nepal 

The question which logically follows the previous discussion 
is: If the potential yield benefits of the new technologies are 
not being realized now, is the research process likely to be 
able to develop new technologies which will at least permit 
current yield levels to be sustained or to increase at the rate 
of population growth? A related question is: Will farmers be 
able to take advantage of such technologies to permit the 
agricultural sector to be able to contribute a surplus to the 
national economy? These future-oriented questions can be 
answered in part only by looking at the past and the present. 

As we have noted in the previous section, improved 
agricultural technologies generally imply farmers' use of 
resources from outside their farms. As we discuss at some 
length in Appendix C, farmers' own resources of land, animals, 
and water are coming under increasing pressure of population 
and, under current conditions of technology adoption, the fields 
are being more rapidly depleted of plant nutrients than in the 
past. As we also noted above, the *if* conditions which need to 
be met if intensified production is to tie sustainable are most 
often not fulfilled. Farmers are adopting only parts of 
technology packages. The high-technology bias of the research 
results to date has thus contributed, albeit unwittingly, to a 
probable decline in the soil fertility of the Tarai. Farmer 
after farmer noted the phenomenon in interviews, emphasizing 
that continuous cultivation of plots had always affected 
fertility adversely but that, with more intense cultivation -- 
two or three rather than one grain crop a year, the process had 
accelerated. The request of the farmer for a good variety which 
uses fewer inputs conles echoing back. 

From scattered conversations with researchers and 
, discussions in yarious workshop reports, it would appear that 
some researchers are listening. The skills to take action at 
the experimental level also seem to be there. Leguminous fodder 



research such a s  tha t  being done a t  Tarahara and Janakpur i s  
only a short  distance removed from work w i t h  green manuring. 
The long-term f e r t i l i t y  t r i a l s  being conducted simultaneously a t  
several  s t a t ions  a re  well-conceived and should prove extremely 
useful  i n  coming t o  gr ips  w i t h  the  long-term proble~ns farmers 
a re  already beginning t o  see  and deal w i t h .  The analyses of 
nutr ient  flows and farmers1 use of compost i n  the  cropping 
systems work carr ied out under the Iutegrated Cereals pro3ect is 
ins igh t fu l .  Evidence of a commitment by research leadership t o  
def ine  these long-term problems a s  research p r i o r i t i e s  is, 
nowever, not yet  v i s ib le .  

Going off the s t a t i o n  should help research s c i e n t i s t s  t o  
understand farmers' problems. B u t  i t  w i l l  be up t o  them t o  come 
up w i t h  the  solutions and the  process is not,  yiven the 
Integrated Cereals Project  f i n d i n g s ,  l i k e l y  t o  be easy. I n  one 
repor t ,  I C Y  analysts  concluded t h a t ,  

... In general, increasing cropping in t ens i ty  i n  P u ~ n d i  Bhumdi 
[ a  cropping systems s i t e  near Pokhara] may not be a s  simple 
a task a s  raising the  y ie lds  of individual  crops. Yields 
can be increased by changing v a r i e t i e s  and by supplying 
moderate doses of f e r t i l i z e r  w i t h  l i t t l e  e f f e c t  on the  other 
colnponents of the farming system. Increased multi-cropping 
( i . e . ,  more crops per yea r ) ,  oh the  other hand, increases 
the  dellland of scarce resources such a s  bullock power, 
fodder, labor,  and compost and/or other sources of plant  
nu t r ien ts  and therefore a f f e c t s  t o  a greater  extent  the 
e n t i r e  farming system." (12, p. 1 2 )  

I n  another report,  they conceded tha t ,  while improving the whole 
cropping pa t te rn  was the  objective,  " the  formulation of an 
'extension package1 has proven t o  be d i f f i c u l t .  Convehtional 
extension 'packages1 a r e  crop or commodity-focussed." (16). 

~ n c r e a s i n g  the r e l i a b i l i t y  of water and f e r t i l i z e r  supplies 
were Tarai farmers1 recommendations fo r  handling the  long-term 
a s  well a s  short-term problems. Farmers whose returns a re  more 
guaranteed a re  already w i l l i n y  t o  invest  more i n  the  way of 
f e r t i l i z e r  i n p u t s .  Incteasiny i r r iga t ion  coverage w i l l  increase 
f e r t i l i z e r  demand even more. Acting on the  farmers' 
recommendations t o  expand i r r i g a t i o n  coverage, however, w i l l  not 
only cost  the government money, especia l ly  where pr ivate  
boreholes f o r  i r r iga t ion  a re  not feas ib le  and only inajor r iver  
basin development w i l l  do, b u t  w i l l  a l so  require the  government 
t o  f i n d  su f f i c i en t  foreign exchange t o  cover the  expanded 
f e r t i l i z e r  imports. Nitrogen f e r t i l i z e r  m u s t  continue t o  be 
imported, although apparently there  a r e  l imited opportunit ies 
fo r  phosphorus production i n  Nepal. Where axe the  government 
revenues t o  f u n d  i r r i g a t i o n  ir~vestnlents t o  come from; what 
sector  is t o  earn the foreign exchange? Since Nepal remains a 



largely ayrarian society, the answer is clear. 

But past research efforts have not resulted in the expected 
production of significant marketable surpluses of commodities. 
Rice was anticipated to become a major earner of foreign 
exchange, but export data for the 1470's show a poor record. A 
growing agricultural sector could also have been expected to 
result in an improved tax base. Recent changes in revenue 
legislation, however, may have reduced the ability of the 
government to capture surplus from current production in order 
to make the necessary public investments, particularly in 
irrigation, which will support future sectoral growth. Thsre 
seems to be little prospect of Wepal's agricultural economy 
fostering its own growth. Continued infusions of foreign aid 
will be needed to sustain levels of productivity already 
achieved. Improved technologies in agriculture have not yet 
fostered economic independence. Nepal has not developed the 
capacity "to carry out its own development, without outside 
assistance." 

D. Improving ,Household Productivity and Welfare 

While most farmers in the Tarai are just keeping ahead of 
their households' food and cash needs with the help of improved 
varieties and small applications of chemical fertilizer, some 
are finding farming very profitable. The question recurs: "If 
some can benefit from modern agriculture, why can't others?" 
When research and extension services launched under the Food 
Grain Technology.project set out to promote a package of 
improved technologies, the "trickle down" theory was in vogue. 
Progressive and innovative farmers were to serve as models for 
others to follow. Finding these model farmers was relatively 
simple. Usually they were landed, wealthy, politically 
powerful, had irrigation, and could afford to offer free housing 
to the extension worker. The implied obligation and proximity 
were important because if there were problems with the 
experiment, the extension worker was often key to their 
solution. Either he could draw on his own training or he could 
serve as a direct link to those higher up in the research, 
extension, or input supply systems. 

This model was not, of course, perfect. But it helped to 
spread the information about the new technology packages across 
the Tarai. As the new ideas trickled down, however, the 
packages came apart. Initially, some of the smaller farmers 
took the whole package -- seeds, fertilizers, water, time of 
planting, method of sowing, etc. -- but they soon realized that 
all the conditions which were more or less guaranteed on the 



a~odel farm were far from secure on theirs. All the conditions, 
the "if'sn mentioned above, were necessary to their getting a 
good return. The chances of fulfilling the conditions had to be 
reassessed. So Nepali fariners, especially small farmers whose 
tolerance for risk is very low, have grown ir~creasingly 
selective about the technology package. While this selectivity 
has resulted in yields per hectare and incomes well below the 
theoretical maximum for each crop technology, it is likely that 
most farmers have achieved a balance between the old and the new 
technologies. They have taken from the package what they felt 
they could afford, or, more correctly perhaps, what they felt 
they could not afford to do without. 

The technology recommended by the Nepal research system 
might be scale neutral in that it does not require mechanical 
equipment or substantial quantities of inputs. But the 
technology is apparently not neutral in application, partly 
because the risk of adoption and the cash requirements are not 
equally easy for small farmers, tenants, and large fariners to 
shoulder. 

Impressions are that income gaps in the rural Tarai have 
widened, although this generalization masks considerable 
shifting among groups within the overall distribution. 
Retrospective questioniny of farmers indicated that some 
households are getting better off; others are gradually 
declininy. The only ones whose status has definitely worsened 
are those who are at the bottom. Those fortunate enough to take 
full advantage of the new technology have been able to improve 
their householdsv welfare significantly, particularly by 
diversitying their operations and putting their profits into 
more land, rice mills, bazaar apartments, or other commercial 
enterprises. Where roads or irrigation infrastructure have been 
improved and because population pressure has intensified, the 
price of land has risen substantially -- to four, five, or six 
times the values of a decade ago -- while the price of rice, for 
example, has only doubled. Purchasing land for farm expansion 
is still possible, but many purchases come at the expense of 
others' entire farms. Those in debt or those at the margin are 
forced to leave and yo elsewhere to work or to continue on in a 
landless, somewhat precarious existence. Figures for the Tarai 
show an increase in the percentage of small and marginal farmers 
since 1970; survey data also indicate that 40 percent of farmers 
are partly and wholly tenants, not all of them with secure 
tenancy certificates (32). 

The two major hopes for improved family welfare expressed by 
smaller, poorer farming households at this time seem to be the 
acquisition of more land and more education for their children. 
As one farmer who owned one small piece of land, was a tenant on 
another, and share-cropped on a third explained, 



"Given my expenses, I have to farm as much land as 
possible. So my landlord and I have come to an agreement 
that I will pay him a share on all three crops, rather than 
a fixed rate on one crop as required. It is a yood piece of 
land and I have yood production there." 

On the education side, the benefits for many rural youth are far 
from clear. Completion of school, at least to tenth grade, does 
not offer a great deal of opportunity as far as employment is 
concerned. Jobs in the government and in the small number of 
industries in the modern sector are difficult to find without 
contacts. 

V. FINDINGS: A SUMMARY 

This examination of patterns of change associated with the 
agricultural research and extension efforts supported by the 
Food Grain Technology project provides both a sense of solid 
accomplishment and a basis for some disquieting fears. 

On the positive side, we noted the impressive establishment 
of a functioning, decentralized but coordinated, research 
system. Training investments have paid off with the presence of 
substantial numbers of skilled staff in both research and 
extension organizations. We found widespread recognition and 
selective adoption of the improved agricultural technologies. 
Krishi bikash is a part of many Tarai farmers' vocabularies, 
reflected in the marked increases in cropping intensity which 
wheat and early rice varieties have helped to make possible. 
Research and extension services have worked together on 
outreach, demonstrations, field trials, and popularization of 
the new packages of improved technologies. Not all farmers have 
had personal contact with the extension service or even know 
where the research stations are, but through the process of 
neighbor learniny from neighbor, the language of improved 
technologies has begun to be spoken with understanding. 

011 the more negative side, we found researchers and farmers 
concerned with different problems, differently prioritized. 
Researchers cannot understand why farmers will not adopt 
packages which are demonstrably profitable and farmers cannot 
understand how researchers can expect them to take so much 
risk. The conditions which each farmer has t a  fulfill to be a 
progressive adopter appear not to be recognized by many 
researchers. The fact that farmers are adopting components of 
the technology package at all may reflect less the persuasive 
rhetoric of research and extension than the farmers' response to 
the increasing pressure of population in the Tarai and to their 
families' requirements for food and cash income. Farmers may 



well be using the improved technologies to the point where they 
are keeping up with their needs; only a minoritdl seem to have 
sufficient resources to use improved technologies to get ahead. 
Many, if not most, Tarai farmers perceive the lack of assured 
water supplies to be their major constraint to more productive 
use of new technologies. One farmer, when asked to list what he 
thought his greatest farming problems were, said, Water first, 
and then money," Pausing, he corrected himself, "NO, if I had 
water, then I would have money." 

The potential for serious ecological deterioration 
associated with the increasingly intensified cropping is 
alarming. Population pressure on land, and the opportunity to 
triple-crop land with a sequence of early rice, monsoon rice, 
and wheat or with a rice, wheat, maize rotation have combined to 
reduce the amount of land for grazing, the amount of manure for 
fertilizer, and the amount of forest -- causing a substitution 
of manure and straw for firewood in some places. The 
combination ultimately adversely affects the fertility of the 
soil. Just stabilizing this cycle will require major changes in 
the coming decades. 

In economic terms, the picture also looks somewhat bleak. 
The reliable foodyrain production expected and needed to feed 
Nepal's growing population is not yet a reality. Nor has an 
exportable surplus been sustained. Instead, there is a sense of 
holding one's own in many households in the Tarai. Among many 
of the people we interviewed -- researchers, extension agents, 
and farmers -- there is a sense of frustration at not 
consistently being more productive. Needed resources , whether 
laboratory equipment, bicycles or fertilizer and water, are not 
yet reliably available, and productivity suffers. Like its 
farmers, Nepal may have to redouble efforts to stimulate 
agricultural development, not because it can afford to -- but 
because it can't afford not to. 

VI. LESSONS LEARNED 

1, Understandinq the objectives, resources and constraints of 
farmers is the key to establishing appropriate research 
priorities. 

-- Establishing these priorities may not result in 
"successw as defined in term of large differences in 
output or yield per hectare. 

-- An understanding of the constraints, objectives, and 
resources of farmers by the researchers, moreover, will 
not necessarily allow them to remove all constraints or 
allow farmers to tap unused resources, 



-- The existence of constraints forces a choice in 
research strategy. A strategy can take the persistence 
of constraints into account or it can assume their 
removal. 

Off-station research is necessary to understand what farmers 
can and want t.o do and can facilitate the research process. 
But gettiny off the station does not guarantee that the 
researchers will better uuderstand the farmersg resourcee, 
objectives, and constraints, or that researchers will 
develo~ technologies ]nore appropriate to the needs of 
f ar~ners. 

Coordinated, planned research efforts on a multi-year basis 
offer some promise for achievinq certain research results 
which may otherwise never be addressed -- lonq-term soil 
fertility, for example. 

Long-term environlnental considerations have to be part of 
the research. - 

Top-down decision makinq on staff resources, programs, and 
Ludqets, combined with the need to keep research in touch 
with farmers, makes i t  imperative that information channels 
within the research orsanization are as open as possible. 

Maximum contact amonq researchers, extension staff and 
farmers pays off. 

Government intervention in the distribution of aqricultural 
inputs may be useful in the market promotion stage, but a 
monopoly may not be appropriate when farmer demand is stronq 
and inputs cannot be produced by the Earmers themselves. 

System development and evidence of concrete results take 
time. Foreiqn experience in extension and research may not 
"speed thinqs up" as expected. 
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APPENDIX A 

METHODOLOGY 

A s  is usual w i t h  impact evaluations, time moved by much too 
rapidly.  A s  one of our team members, all ex-PCV i n  Nepal, 
protes ted,  "We c a n ' t  do this i n  American time; we have t o  get i n  
time w i t h  Nepal!" Nevertheless, the  schedule was tightly-packed. 

One week was spent touching Lases iiri Katlimal~iu, reading 
documents, and making a f i e l d  v i s i t  t o  Lele, the  cropping 
systems s i t e  i l l  the Kathmandu valley. T h i s  "staginga week was 
e s sen t i a l  t o  absorb the  project  h is tory and briny it up t o  date ,  
t o  meet w i t h  the senior o f f i c i a l s  who lead the  government 
par t ic ipa t ion  i n  the  ay r i cu l tu ra l  sec tor  -- the  Deputy Directors 
General of Research and of Extension, and the  General Manager of 
the  Agricultural Inputs Corporation. A l ist  of topics t o  be 
invest igated i n  the Tarai was a l so  drawn up, par t ly  on the  bas i s  
of i ssues  which were developed i n  discussion. our five-person 
team then acquired two in t e rp re t e r s  w i t h  excellent  Peace Corps 
language t ra ining background -- so they could understand the 
th ree  of u s  who d i d  not speak Nepali -- and s p l i t  i a t o  two 
rni.?i-teams. 

The Eastern Team focussed on the  envircris of researc!h 
s t a t i o n s  a t  Parwanipur, Tarahara, Janakpur, and Hardinatll, 
t a lk ing  w i t h  researchers, farmers, extension agents, coopeuative 
ifhanagerst and shopkeepers. A s  agreed before leaving Kathmandu, 
Larniercr uere selected t o  represent d i f f e r e n t  degrees of access 
t o  roads and markets, s i z e s  of holdings, tenure s t a tus ,  ages, 
and possible contact or non-contact w i t h  extension agents. 
Systematic interviews were done w i t h  about 2 5  of the people 
v i s i t ed ;  other conversations were informal. 

The Western Team focussed on the Bhairawa and Rampur 
a reas ,  talking w i t h  s t a f f  a t  the I n s t i t u t e  of Agriculture and 
Animal Sciences a s  well a s  the types of people interviewed by 
Eastern Team. Both teams managed t o  apply similar  amounts of 
"Tarai make-upn -- the  f i n e  d u s t  t ha t  f l o a t s  up through every 
crevice  of the jeep t o  coat hair  and c lothes  and faces -- by 
t r ave l l ing  over the back roads dnd t racks  of several  d i s t r i c t s .  
I n  general,  we f e l t  s a t i s f i e d  tha t  a representat ive,  i f  not 
s t a t i s t i c a l l y  repl icable ,  sample of interviews w i t h  nearly a 
hundred farmers had been obtained i n  the two weeks i n  the f i e l d .  

When some s t a t i s t i c a l  indicators  from t h i s  sample were 
compared t o  other avai lable  information on farm households, we 
found t h a t  we had managed t o  cover the spectrum of farm s i z e s  



and  had c o n f i r m e d  a p o s i t i v e  r e l a t i o n s h i p  be tween  f a r m  s i x e  a n d  
f a m i l y  s i z e .  We c o u l d  g r o u p  t h e  f a r m e r s  i n t e r v i e w e d  on  t h e  
bas i s  of t o t a l  f a r m  s i z e  i n  c a t e g o r i e s  r o u g h l y  s i m i l a r  t o  t h o s e  
u s e d  i n  t h e  ma jo r  a g r i c u l t u r a l  c r e d i t  s u r v e y  done  by t h e  Nepal 
R a s t r a  Bank i r r  1979;  a v e r a g e  f a r m  sixe and  d i s t r i b u t i o n  o f  
h o u s e h o l d s  among c a t e g o r i e s  were r e m a r k a b l y  s i m i l a r  ( T a b l e  1). 

T a b l e  1. 
Average  S i z e  o f  Farm and  Farm Fami ly  

Farm s i z e  c a t e g o r y  Credi t  S u r v e y  E v a l u a t i o n  
Ha. Fami ly  n Ha. Fami ly  

Large ( o v e r  5 ha.  ) 9.34 1 5 . 5  1 2  9.72 13.7  
Medium ( 2 . 6 8  - 5 h a )  3.82 8 .9  6 4 .01  1 1 . 2  
S m a l l  ( 0 . 6 7  - 2.68 h a )  1 .85  6.7 2 1  1 .70 7 .8  
M a r g i n a l ( 1 e s s  t h a n  0.67 h a )  0.54 5.4 6 0.53 6.2 

We had managed t o  i n c l u d e  p r o g r e s s i v e  a s  well a s  
t r a d i t i o n a l  f a r m e r s ,  owner s  as  well a s  t e n a n t s ,  f a r m e r s  who knew 
what  m i n i k i t s  were and  were g l a d  t o  show u s  t h e i r  d e m o n s t r a t i o l ~  
p l o t s  a s  well as  f a r m e r s  who were c o m p l e t e l y  u n f a m i l i a r  w i t h  t h e  
p rog ram a n d  were more i n t e r e s t e d  i n  g e t t i n g  a message  t o  t h e  
A g r i c u l t u r a l  Deve lopaen t  O f f i c e r  a b o u t  t h e i r  n e e d s  f o r  a Jy, a n d  
f a r m e r s  whose g r a n d f a t h e r s  a n d  f a t h e r s  had t i l l e d  t h e  same s o i l  
f o r  d e c a d e s  b e f o r e  them as  well a s  f a r m e r s  who had r e c e n t l y  
m i g r a t e d  from t h e  H i l l s ,  We s i m p l y  walked  i n t o  v i l l a g e s  and  
t a l k e d  w i t h  t h e  f i r s t  p e r s o n  xilet and  we wen t  t o  see s p e c i a l  
fa r l r i e r s  w i t h  t h e  h e l p  of  t h e  J u n i o r  T e c h n i c i a n s .  We saw 
b e a u t i f u l l y  f u n c t i o n i n g  i r r i g a t i o n  s y s t e m s  a n d  c a n a l s  t h a t  were 
bone d r y ;  we saw l u s h  p l a n t i n g s  o f  whea t  as  well a s  
d e m o n s t r a t i o n  p lo t s  o f  maize i n  which o n l y  two seeds had 
g e r m i n a t e d .  Chance m e e t i n g s  w i t h  a g r i c u l t u r a l  a s s i s t a n t s  and  
w i t h  p a n c h a y a t - l e v e l  a s s i s t a n t s  work ing  u n d e r  t h e  new "T and  Vn 
prog ram ( a  method o f  e x t e n s i o n  t r a i n i n g  a n d  u s e  o f  
p a r a p r o f e s s i o n a l s  b e i n g  t e s t e d  unde r  a World Bank-suppor ted  
p r o j e c t )  were u s e f u l  i n  h e l p i n g  t o  u n d e r s t a n d  t h e  r o l e s  a n d  
s k i l l s  o f  t h e  p r o f e s s i o n a l  e x t e n s i o n  s e r v i c e .  P e r s o n n e l  f  rorn 
t h e  ~ g r i c u l t u r a l  I n p u t s  C o r p o r a t i o n  and  t h e  c o o p e r a t i v e s  were 
c o n t a c t e d  a t  t h e  d i s t r i c t  and  v i l l a g e  l e v e l s .  

Reassembled  i n  Kathmandu, t h e  team l o o k e d  t h r o u g h  t h e  
documen t s  a g a i n  w i t h  new e y e s  and  t r i e d  t o  f i t  some l a s t - m i n u t e  



interviews into the hours of writing. Many impressions and 
general observations could not be quantified; many questions 
could still not be answered. Some were settled through debate 
and others were simply shelved. Any remaining errors of 
interpretation and judgement are, of course, the responsibility 
of the team. 

The team was composed of five persons with varying levels 
of experience in Nepal and in agricultural research and 
extensio~. Our two Nepali speakers had been Peace Corps 
Volunteers in extension from 1969-72; both were able to revisit 
panchayats in which they had been JTA1s and to talk with farmers 
with whom they had worked. Gary Ender, now an agricultural 
economist with the U.S. Department of Agriculture, had also 
returned to Nepal in the late 1970's for dissertation research 
on the agricultural impacts of road development in Nepal. 
Gregory Heist, now a graduate student in agronomy at Cornell 
University, is looking forward to a career in international 
agricultural research. Josette Murphy, currently an economic 
anthropologist with AID'S Office of Evaluation, is also the 
coordinator for the series of impact evaluations on agricultural 
research. Joseph Beausoleil, an agricultural economist with the 
Office of Rural Development and Development Administration in 
AID/Washir~gton, had acquired some familiarity with Nepal's 
farming sector in a previous short trip and brought to the 
evaluation team a great deal. of experience in agricultural 
credit and cooperative programs in Latin America. As team 
leader, Emmy Simmons, an agricultural economist in AID'S Office 
of Policy Development and Pro'gram Review, brought experience on 
two other impact evaluations to beax, This enabled her to 
remain calm while everyone else voicea doubts about the team's 
abilit]? to grasp the realities of twenty years of agricultural 
development and agricultural research efforts in four weeks. 

It is, indeed, likely that the team has failed to 
comprehend fully the magnitude of the impacts which the 
agricultural research and extension services have had and will 
have on the agricultural sector in Nepal. It is also likely 
that we have not understood completely what would have occurred 
if the project had never taken place. We are particularly 
sensitive about our inability to spend any time getting a 
comparative view of agricultural change in the Hills where there 
has apparently been little contact with either the research or 
extension services. Nonetheless, we are persuaded that we have 
captured the spirit of agricultural change in the Tarai in 1982. 



ADOPTION OF NEW TECHNOLOGY BY THE FARMERS I N  THE TARAI 

by 
Joseph W. Beausoleil 

I. Interpretinq Data 

I f  one were t o  judge the Food Grain Technology project on the 
basis of yields of r ice ,  wheat, and maize, it ,would have t o  be 
considered a dismal fa i lure .  Only wheat yields have shown an 
increase over the past 20 years. Productivity of r ice  has remained 
relat ively s table  while maize yields have decreased (Table B - 1 ) .  

Table B-I.. Average Yields fo r  the Basic Grains 
( i n  metric tons/hectare) 

Years Rice (Paddy) Wheat Maize 

SOURCE: FA0 Production Yearbooks for 1972,  1974,  1976, 1978, and 
1980. (These f igures  d i f fe r  s l igh t ly  from the World Bank 
figures used elsewhere i n  t h i s  report. I n  e i ther  case, 
the accuracy of the data i s  questionable.) 

I t  would be unfair,  however, t o  draw such a conclusion from 
these k i n d s  of data. Average yields.say nothing about how much 
variation ex i s t s  nor do they explain why it exis ts .  Rice yields  for 
individual farmers may vary from a h i g h  of s i x  metric tons t o  a low 
of l e s s  than a metric ton per hectare, for example -- around an 
average of almost two metric tons per hectare. The variation may be 
due t o  climatic conditions, natural resources, or the technology 
used. I t  may a lso  be due t o  a number of other factors,  including 
the socio-economic conditions of the farming household, i t s  
objectives, the pr ices  i n  the market, and the number of animals 
owned. The following descriptions of four farming systems i n  the 
Tarai attempt t o  provide a flavor of such fac tors  a s  the basis for  
bet ter  understanding of foodgrain yields  and yield variations i n  
Nepal. A more quanki tat iveanalysis  of cos ts  and returns associated 
w i t h  the adoption of r ice  and wheat technologies by such farmers is 
presented i n  the next section. 

11. Understandiny Farmers i n  the Tarai 

~ i f f e r e n c e s  i n  farming i n  the Tarai are  strongly related to  
farm s ize .  Larger landholders, tha t  is, those having f ive  hectares 
or more, often produce primarily for a market, have better access to  



p r o d u c t i v e  i n p u t s ,  and  c a n  a c c e p t  r i u k  b e c a u s e  t h e y  a r e  a b l e  t o  
a c c u m u l a t e  r e s e r v e s .  Snra l le r  l a n d h o l d e r s  p roduce  p  r i m a r i l y  f o r  home 
consumyt ion ,  have l i m i t e d  a c c e s o  t o  i n p u t s ,  a n a ,  s i n c e  t h e y  l i v e  
f rom y e a r  t o  y e a r ,  c a n n o t  a f f o r d  t o  t a k e  r i s k s .  However, even  among 
t h e  s m a l l e r  l a n d h o l d e r s ,  t h e r e  a r e  d i f f e r e n c e s  i n  t h e  f a rming  
s i t u a t i o n .  There  a r e  t h o s e  who a r e  b a s i c a l l y  s u b s i s t e n c e  f a r m e r s  
b u t  p r o d u c e  some m a r k e t a b l e  s u r p l u s ;  t h o s e  who, w i t h  e f f i c i e n t  u s e  
o f  l imi ted  r e s o u r c e s ,  c a n  make e n d s  meet; and t h o s e  who d o  n o t  have  
s u f f i c i e n t  l a n d  and so r e q u i r e  o u t s i d e  income t o  s u r v i v e .  

T h e  i n f o r m a t i o n  used  t o  compi le  what I h e r e  ca l l  " t y p i c a l  
f a r m i n g  s i t u a t i o n s a  was o b t a i n e d  t h r o u g h  hour- long,  i n f o r m a l  b u t  
s y s t e m a t i c ,  i n t e r v i e w s  w i t h  f a  f y e r s .  Of t h e  45 f a r m e r s  i n t e r v i e w e d ,  
1 2  had h o l d i n g s  of f i v e  b i g h a s -  o r  more and w i l l  be r e f e r r e d  t o  
as " l a r g e a  l a n d h o l d e r s .  Of t h e  remainder ,  s i x  were "medium' 
l a n d h o l d e r s ,  t h a t  is, hav ing  over  f o u r  b u t  less t h a n  e i g h t  b i g h a s  of 
l a n d ,  21 were "smalln l a n d h o l d e r s  ( o v e r  one  b u t  less t h a n  f o u r  
b i g h a s ) ,  and s i x  were "n ra rg ina la  f a r lners ,  w i t h  'less t h a n  one b igha  
of l a n d .  I n  drawiny w h t  a r e  e s s e n t i a l l y  compos i t e  p o r t r a i t s  -- o r  
s n a p s h o t s  -- of f a r m e r s  i n  e a c h  group,  I i d e n t i f i e d  c h a r a c t e r i s t i c s  
of  f a m i l y  s t r u c t u r e ,  c r o p p i n g  p a t t e r n s ,  a n i m a l  ownersh ip  and u s e ,  
and i n f o r m a t i o n  and i n p u t  access. 

To  convey a s e n s e  of  e a c h  t y p i c a l  f a r m  a s  a sys tem,  special 
a t t e n t i o n  is g i v e n  t o  t h e  i n t e r r e l a t i o n s h i p s  among c r o p s  and 
l i v e s t o c k .  The f o c a l  p o i n t  of  e a c h  s n a p s h o t ,  however, is t h e  f a r m e r  
o r  dec is ion-maker  who a l l o c a t e s  s c a r c e  r e s o u r c e s  t o  p roduce  t h e  
n e c e s s i t i e s  f o r  t h e  f a m i l y .  

A. The Larqe  Landholder  

Our l a r y e  f a r m e r  was born  i n  t h e  T a r a i .  H e  o p e r a t e s  his t w e l v e  
h e c t a r e  f a r m  w i t h  h i s  e x t e n d e d  f a m i l y .  S i n c e  he  is e l d e r l y ,  h e  h a s  
r e c e n t l y  l e f t  t h e  day t o  day  running of  t h e  f a r m  t o  h i s  eldest son.  
H i s  s econd  s o n  was e d u c a t e d  and h a s  moved t o  Kathmandu and t h r e e  of 
h i s  d a u g h t e r s  have m a r r i e d  and moved away, l e a v i n g  1 8  f a m i l y  members 
c u r r e n t l y  l i v i n g  o n  t h e  farm.  The s o n s  who remain  on  t h e  f a r m  a r e  
m a r r i e d  and have 1 2  c h i l d r e n ,  a l l  of whom have  ljeen encouraged t o  
s t a y  i n  s c h o o l  and f o l l o w  t h e i r  urban-dwel l ing  u n c l e ' s  example. I n  
a d d i t i o n  t o  t h e  f a m i l y ,  t h e r e  a r e  s e v e r a l  permanent  h i r ed  hands  
employed on t h e  farm. 

Rice was t h e  p r i n c i p a l  c r o p  u n t i l  e l e v e n  y e a r s  ago. Then t h e  
f a r m e r  s e r i o u s l y  began doub le -c ropp ing  w i t h  wheat .  With i r r i g a t i o n ,  
he  h a s  no problem u s i n g  a n  improved r i c e  v a r i e t y ,  a l t h o u g h  he st i l l  
grows a b o u t  two hectares of  local  r i c e  f o r  home consumption.  He 
u s e s  i n o r g a n i c  f e r t i l i z e r  when h e  is a b l e  t o  o b t a i n  i t ,  b u t  n o t  a t  
t h e  recommended l e v e l s .  H e  t h i n k s  t o o  much f e r t i l i z e r  may harm h i s  

1/ One b i y h a  = 0.67 h e c t a r e s  ( h a ) .  - 



s o i l  although h e  knows h e  can ge t  b e t t e r  y i e l d s  u s i n g  t h e  
recor~~rnended levela .  'Ihe f e r t i l i z e r  is usual ly purchased f ron~ the  
cooperat ive on c r e d i t .  He s e l e c t s  h i 8  aeed from each harves t  t o  
p lan t  t he  following year and con t inua l ly  experin~erlts w i t h  v a r i e t i e s  
obtained from other  f  arr ,~ers .  Paddy y i e l d s  have averaged 2 . 1  metr ic  
tons  (MT) per  hectare f o r  the  improved va r ie ty  and 1.9  MT/ha. f o r  
the  l o c a l  va r i e ty .  The l o c a l  va r i e t y  is s to red  f o r  holne consumption 
a t  harves t .  The 2 .25  MT tons o milled r i c e  grown is j u s t  about 

1 f enough f o r  the  fami ly ' s  needs.- 

Wheat now fol lows r i ce .  Only one va r i e t y  is grown, using seed 
and f e r t i l i z e r  pxrcl~ased w i t h  c r e d i t  f r o l ~  t h e  cooperat ive.  biheat is 
not a s  labor- intensive a s  r i c e ,  b u t  t h e  c o s t s  of t he  purchased 
inpu t s  a r e  much higher. A governmeut production program encouraged 
t h i s  farmer t o  ye t  i n t o  wheat, and lie w i l l  continue t o  grow i t  a s  
long 4s t h e r e  a r e  no marketing problems. Before h e  s t a r t e d  
producing wheat, most of t he  land would be l e f t  fa l low a f t e r  t h e  
r i c e  harves t  and used f o r  grazing his c a t t l e  u n t i l  r i c e  p lant ing  
time. 

The farmer and h i s  household had many more ahimals theu than 
now. What was over 5 b  head of c a t t l e  has been reduced t o  about 15. 
There a r e  two teams of oxen, one bu l l ,  t h r e e  cows, and seven t o  
e i yh t  buffalos .  There a r e  a l s o  a  few goa t s  and a  dozeu chickens.  
He makes good u s e  of t he  manure, althouyh the  annual production is 
only s u f f i c i e n t  t o  applk t o  two hec ta res  per  year .  He r o t a t e s  t h i s  
app l i ca t ion  each year t o  the  a rea  t h a t  needs i t  the most. Pa r t  of 
the  manure, however, is used i n  t he  gobar gas  generator  (purchased 
w i t h  a  lodn)  and the  sluuge from this is used i n  t he  vegetable 
garden. 

The tarmer a l s o  has a  t r a c t o r ,  a l s o  purchased w i t h  a  loan fro111 
the  Agr icu l tu ra l  Developuent Bank, which is used f o r  t h e  i n i t i a l  
land prepara t ion  and f o r  hauling. H e  s t i l l  makes good use of t h e  
bullock i n  preparing t he  land and f o r  threshing t h e  g ra in ,  however. 
H d v i n y  a  b u l l  and a  f e ~ r ~ a l e  buf fa lo  ensures  t h a t  he can cont inual ly  
replace h i s  s tock .  He has more than enough straw f o r  fodder and 
greens a r e  r ead i ly  ava i l ab l e  along the i r r i g a t i o n  d i t che s  a l l  year 
long t o  suypln~ent t he  animals '  d i e t .  The t o t a l  d i g e s t i b l e  nu t r i en t  
i n  t h e  40 o r  nwre tons of straw produced is, i n  f a c t ,  more than 
enough f o r  h i s  own herd, so  the  farmer o f t en  s u p p l e ~ ~ ~ e n t s  t h e  low 
d a i l y  wages t o  h i s  l abore r s  a t  harvest  time w i t h  straw. 

While t he  farmer is genera l ly  d i s s a t i s f i e d  w i t h  government 
se rv ices ,  he does borrow through Loth the  cooperat ive and t h e  

U Converting t h i s  amount t o  a  c a l o r i e  ba s i s  and assuniny a  
requirement l e v e l  of about 2350 c a l o r i e s  per  adu l t  per  day, i t  would 
appear t h a t  about 80  percent of the  c a l o r i e  needs of this farming 
household could be met from its own production. 



bank. He has a t  times been delivered f e r t i l i z e r  t ha t  was damaged 
arid the wheat seed purchased i n  recent yeare has not Leeii a s  yood a s  
i t  used t o  be. He f e e l s  lie knows more about farming than the  J T ' s ,  
a id  cer ta in ly  the J y A 1 s ,  b u t  admits t h a t  a  f r iend who is a  JT has 
been helpful  i n  obtaining inputs,  pa r t i cu l a r ly  f e r t i l i z e r ,  on time. 

The la rge  farmer has few immediate cons t ra in t s  t o  increased 
production. He tias access t o  informatioii, c r e d i t ,  and inputs,  b u t  
he has few incentives t o  n~aximize h i s  production. T h i 8  w i l l ,  of 
course, change a s  the  family grows. There a r e  s i x  yrandsons and a l l  
of them could decide t o  marry and r a i s e  t h e i r  famil ies on the  farnl. 
B u t  the grandchildren a re  beiny educated and, l i k e  t h e i r  uncle, w i l l  
probably opt t o  leave the farsr. Thie family tias riot f e l t  the  
population pressures,  although the  po ten t i a l  t o  do so is there  i n  
the very tiear fu ture .  

B. - The Medium Landholder 

The rilediu~n-sized farmer migrated t o  the 'I'arai fro111 the  H i l l s  
eleven years ago. There a re  current ly  nine people i n  h i s  faerily, 
including his wife, t h e i r  o ldes t  eon ( w i t h  a  wife arid baby), arid 
four otner unmarried childreti. One son has f inished secondary 
school arid i e  etudyiny a t  the I n s t i t u t e  fo r  Agriculture and Animal 
Sciences i n  Rampur. Only the  youngest son l i v i n g  a t  home i e  
continuing i n  school; the other three  chi ldren have l e f t  school t o  
work on the  farm. The farmer o r ig ina l ly  bought f i ve  biyhas (3 .35  
ha.) of land fo r  f i v e  thousand rupees. Recently, lie had t o  s e l l  a 
half-bigha t o  f r e e  hirr~self fro111 a  debt and received s i x  thousarid 
rupees for  i t .  

A small par t  of t h i s  three-hectare farm i s  occupied w i t h  the  
l i v i n g  quar ters ,  s t ab l e ,  yarden, and threshing f loor .  The remainder 
of the  land is intensively cul t ivated.  Hice i s  the pr incipal  crop, 
planted a t  the  onset of the  motisooti, and i s  followed by wheat, 
~ilustard, and m i z e .  Since the s o i l  has yood moisture re tent ion 
capacity, a  t h i rd  crop is sometimes planted a f t e r  the mustard and 
maize. Hice y ie lds  a r e  good although inorganic f e r t i l i z e r s  a r e  not 
used. The custom of this farmer is t o  use heavy compostiiig on the 
mustard ( a s  it i s  t h e i r  malor cash crop) and then t o  use the same 
area for  preparing the r i c e  seed bed. Half of the r i ce  grown is  a  
l oca l  variety;  the r e s t  i s  improved. Seeds a re  generally saved from 
year t o  year. The loca l  variety y ie lds  approximately 1.5 W/ha. ( so  
the t o t a l  of 2 .25  MT is said t o  be s u f f i c i e n t  for hol,le consumptiot~) 
and the improved var ie ty  y ie lds  almost 2 MT/ha. Last year ' s  s a l e  of 
t h ree  metric tons of paddy provided more cash incow than was earned 
from the  mustard sa l e .  Mustdrd i s  planted illnmediately a f t e r  the 
r i c e  harvest.  bout a  hectare is a l located t o  t h i s  cru2; l a s t  year, 
about half of the nlustdrd was retained f o r  home consu~~~ptiori  atid half  
wds  sold. The farmer f e e l s  tha t  mustard y ie lds  have been going dow~i 
arid a t t r i b u t e s  t h i s  t o  a  weed i n  the mustard f i e l d ,  b u t  he does not 
know what t o  do about i t .  



Wheat is grown on another hectare.  The y i e l d s  have averaged a 
l i t t l e  l e s s  than a metr ic  ton per hec tare .  Soii~etirr~es the  farmer 
uses illorganic f e r t i l i z e r ;  he i s  convinced of i t s  value b u t  does not 
always hdve t he  e x t r a  cash t o  purchase it .  He saves his aeed o r  
buys new seed from o the r  farmers o r  t h e  cooperat ive.  Last year he 
so ld  500 kg. of wheat and used the  revainder f o r  home ~011Sumption. 
He a t t r i b u t e s  his low y i e l d s  t o  t he  l a t e  p lan t iny  of wheat, b u t  
notes  t h a t  his p r i o r i t y  is t o  ye t  the  mustard crop i n  before turn ing 
h i s  a t t e n t i o n  t o  the  wheat crop. 

Some of h i s  land l i e s  fal low during t he  winter b u t  he prepares  
t h i s  f o r  nraize i n  t he  s y r i r ~ g .  I f  t h e r e  is s u f f i c i e n t  r a in ,  he can 
outair)  a s  rrruch a s  a metr ic  ton per  hec tare .  I n  the  worrJt s i t u a t i o n ,  
he may only ge t  h i s  treed back. S tor iny  ~iraize i o  a problem. The 
t r a d i t i o r ~ a l  way of hanging the  unhuskeu cobs upside down keeps t he  
inaize dry b u t  is not very e t f e c t i v e  aya in s t  insec ta .  He knows of no 
b e t t e r  way t o  p ro t ec t  h i s  s to red  maize, although he f e e l s  it wae 
b e t t e r  t o  keep some i n s ide  OII the  r a f t e r s  where the  smoke from t h e  
s tove  seeills t o  reduce i n s e c t  damage. Most of t h e  maize is cormu~~red 
i n  the  home, alt11ouy11 ha w i l l  s e l l  some i f  he need8 cash. T h i s  
farmer a l s o  grows sortw winter maize, pr imar i ly  f o r  fodder. T h i s  is 
necessdry, he e x p l a i i ~ s ,  because t he r e  i s  a lack  of grazing land, 
e spec i a l l y  a t  t he  end of t he  dry season. Ye needs h i s  bullocks t o  
prepare  t h e  land dnd r e a l i z e s  t h a t  manure i s  e s s e n t i a l  t o  maintain 
s o i l  f e r t i l i t y .  The present  cropping p a t t e r n  provides s u f f i c i e n t  
s t raw t o  maintain h i s  1 2  head of c a t t l e ,  provided t h a t  yreens can be 
found t o  aupplearent the  s t raw d i e t .  The animals they keep 
( inc luding two goats  and some chickens a s  well  a s  the  c a t t l e )  
provide thein w i t h  m i l k  and cash (from the occasiorral s a l e )  a s  well 
as t h e  manure. 

The farmer does not seek the  advice of t h e  JTA i n  s p i t e  of t h e  
f a c t  t h a t  he is unsure of f e r t i l i z e r  use, has  a yroblein s t o r i ng  his 
maize, does not know how t o  dea l  w i t h  t h e  p a r d s i t e  weed i n  his 
mustard, and is not properly feeding h i s  l ives tock .  He f e e l s  he 
knows much Irwre than t he  J T A  and r e a l l y  does not need h i s  advice.  
Much of what he has heard from t h e  JTA and from cooperative 
personnel has not been co r r ec t  i n  t h e  pa s t .  H e  does use the  
cooperat ive t o  purchase inpu t s ,  b u t  he always uses cash. H e  
maintains  solae cash ba lar~ce  and always has reserves  i n  some 
foodyrain o r  an animal i n  case  of emeryencies. 

C.  The Small Landholder 

The small farmer has one and two-thirds hectares  of land. H e  
came down from the  H i l l s  w i t h  h i s  family only f i v e  years  ago. Of  
t he  f i v e  ch i ld ren  i n  his family, one, t h e  o l d e s t ,  is married and has 
remained i n  t he  H i l l s .  H i s  younger ch i ld ren  a r e  a l l  i n  school.  
both pa ren t s  work ex t rd  hard so t h a t  t h e i r  ch i lu ren  can take  
advantage of t he  opportuni ty t o  receive ari educatiori. T h i s  farmer is  



a tenant w i t h  a Class I1 ce r t i f i ca te ,  which means that  h i s  reut is 
rugulated by law a t  11.5 ~naunds per bigha (or crpproxin~atell one 
metric ton of paddy for h i s  farm) per year. 

The Major monsoon crop i e  r ice,  tollowed by a rotation of 
~oustard and wheat. Both local and improved v&rie t ies  o t  r ice are 
grown. He prefers the local variety for home corrsurnytion but  planto 
an early-maturing improved variety on about half of hie land t o  
allow him t o  get h i s  ~nuatard planted before the end of the rainy 
season. Wheat is planted a f t e r  the r ice  on the other half.  H i s  
yields of the local variety of r ice average 1.7 W/ha. and provide 
almost enough r ice,  lie reportB, for  h i s  family's needs. The 
improved variety yields s l i g h t l y  more. T h i s  year, he obtained about 
2 . 1  MT/ha., half of which was used t o  yay h i s  rent. Tlre remainder 
was stored it i n  h i s  house, and sold when the price was right. The 
farmer has been usitrg an improved variety of wheat ever since he 
began producing t h i s  crop. He borrows from the cooperative t o  
purchase seed and f e r t i l i z e r  each year and ha8 paid hie loane w i t h  
the eale of tire grain. Last year, w i t h  a HS. 40U loan, he produced 
0.8 MY of wheat on two-thirds of a hectare. He sold 6U0 kg. a t  
harvest atncl inrmediately paid back h i s  loan. Mustard is also a good 
cash crop, a s  the price is h i g h ,  He sold 200 kg. l au t  year a t  the 
farmyate for RS. 650 per 100 kg.  He saved a l i t t l e  of the InUStard 
for home consumption. 

He prsfars  t o  use manure rather than inoryanic f e r t i l i z e r  w i t h  
rice. H e  f e e l s  that  h i s  s i x  adult animals produce suff icient  
amounts t o  maintain s o i l  f e r t i l i t y .  H e  does use sotae purchased 
f e r t i l i z e r  on the wheat i f  he is able t o  obtain it. He f ee l s  that  
he gets  bet ter  wheat yields when lre does bu t  has reservations about 
u s ing  the f u l l  amount recommended. The straw from tha r ice,  wheat, 
and mustard is suff ic ient  fodder for h i s  aninale i f  supplemented 
w i t h  some greens. During the rainy seaeon, t h i s  is not a problem. 
During the dry eeason, however, the daughters have t o  go some 
distance t o  col lect  leaves and grasses t o  mix w i t h  the straw. 

The farmer never see8 the JYA but  he is not corrcerned. He has 
learned from others arrd troln h i s  own experience. H i s  family ccrn 
l ive  ea t i s fac tor i ly  w i t h  the remurces it now hast they are able t o  
bear some adversity because i n  yood years there is a surplus. The 
children a re  healthy and able t o  attend ~cl iool .  I f  the rzw tenarrcy 
laws by which t h i s  family is  protected were not resyected, however, 
a family l i ke  hie would be in  a desperate si tuation. 

D. The Harqinal Farrder 

The marginal farmer has l e s s  than a hectare of lard,  Me has 
been farming i n  the Tarai for only a f e w  years, having returrmd t o  
Nepal a f t e r  serving 10 years i n  t h e  Indian army. W i t h  savings 
accumulated during that  time, he purchased a biyha of land (O.67 
hectare) and resumed h i s  career a s  a farmer rather than complete the 



required 15 yeare of service for ark army yenoion. tie was originally 
from the t i i l le  b u t  yraferrod t o  s e t t l e  i n  the Tarai bec0,use he f e l t  
that  there were Intire opportunities here. H i s  fanlily is small1 the 
oldest of his three children i f 3  1 2  aud the younyust i e  d toddler. 
Ile does not p l u n  tc, h v o  cruy w r e  children because he barely can 
oupport those he has now. * 

Crowded toyether on one cocner of hia farm property are the 
family's dwelliny, the s table  w i t h  two buffaloee arid their  calves, 
and a small vegetable yarden. To 111aximiso tho cropping urea, the 
farmer ha8 b u i l t  a l o f t  ovor hie s table  to  s tore  straw. He has also 
the good fortune of a ehallow well which he duy for drinking water 
and for u s e  i n  hie ~ d r d e u  duriny the dry seasotl. 

Althouyh he learned fcrrmi~iy i n  the t l i l le,  lie admits that  he liaa 
a l o t  t o  learn about farming i r n  the Yarei. He tieeks help fron~ other 
f ariners aud ohce asked the J Y A  for  advice. B u t  he tlevwr seeu the 
JTA anymore and has learlled t o  depend upon thnself und h i s  fellow 
farmers t o  figure out hie problems. 

He rent8 oxen to  prepare his land. T h i s  requiree ayproxi~nately 
twenty days work for each crop and coste R s .  10  per day. He preferti 
t o  keep buffaloee rather than oxen because i n  additiou t o  manure, 
the buffaloes produce m i l k .  He estimates that  the sa le  of m i l k  
compensate8 for the outlay8 for oxen rental and he s t i l l  has the 
calves to  s e l l  a t  the end of the year. 

He grows both local and improved variet iee of r ice.  Us ing  a 
local variety alone would not provide suff icient  r ice for h i s  family 
so he decided t o  use a trigher-yielding i~~iproved variety as  well. He 
uses whatever lranure is available f tom his animals bu t  no che~nical 
f e r t i l i z e r .  He saves h i s  eeed and originally obtained the improved 
variety from a friend as  a loan. He has never borrowed from t h e  
cooperative and has no intention of doing so even though he has a 
land t i t l e  which would make him e l ig ib le  for a loan. Last year's 
paddy production was 1.2 MT, barely s u f  f i c ient  for his small f amili. 

Except for a small plot for mustard seed, wheat follows rice. 
He use8 a r ~  improved variety which Ire purchases from the 
cooperative. No che~dca l  f e r t i l i % e r s  are  used bu t  whatever manure 
that  is available is worked into s o i l  before seeding. H i s  
productiotr averages about 0.5 HT. The family coneurries most of the 
wheat b u t  he has t o  s e l l  some from time t o  time t o  obtain cam. 
Gram or moong bean is planted i n  relay w i t h  the wheat and mustard i f  
there i s  a l a t e  rain. I t  is alloweu to  yrow a f te r  the wheat and 
mustard is harvested. I f  it does well, ha harvests it. I f  not, he 
fee l s  tha t  i t  is good to  plow into the s o i l  when he prepares the 
land for the r ice  crop. He has a small vegetable garden which is 
well cared fo rc  thatrks t o  h i s  wife. 



The straw from his r i ce  and whaat yrovideo only about 7 5  percent 
o t  fodder for  h i 8  buffaloee. There is  a f o r e s t  a few hours walk 
from the farm where i t  is possible t o  yraoe the  animals. T h i s  eloo 
i s  a source of firewood. And although it is  i l l e g a l  t o  cut wood, 
they do so. Without the  fo res t ,  they would have t o  s e l l  one of 
t h e i r  buffaloes and would have t o  use the  du11y of the remaininy 
animal for  fue l .  The r e su l t  would be a complete disruption oE t h e i r  
f a r n ~ i q   yete em. 

The farm operatio11 i e  insutf icietr t  t o  provide for  the family 's  
needs. The farmer or  head of household supplements h i s  farming by 
occasional labor alrd hie  wife r~iakee otraw mat&. 'their a t t i t u d e s  a r e  
tha t  they have t o  do i t  tt~elnselves. They do not expect ass is tance 
from the cooperative. I t r  f a c t ,  they a re  f ea r fu l  of borrowiny 
because of the uncer ta in t ies  of farming. They know tha t  the  JTA has 
yiven minikite t o  tloi~le of the faritlets b u t  t h e y  have never received 
oue . 

The maryi~ral f arlwr and his Samily l i v e  i n  a vtrry precarious 
s i tua t ion .  They barely make ends meet. Any problem i e  a ser ious  
problom tha t  can s e t  t h e m  back. W i t h  t h e i r  l imited resourceu, hard 
work keeps thew a f l o a t ,  b u t  it is i m ,  o ss ib le  t o  advance. 

11. The Impact of New Technology 

These snapshots o t  four ' typical" farmers' s i t ua t ions  
i l l u s t r a t e  the f a c t  Lhat new technoloyy is  only being adopted by 
some of the  fa rners  -- 2nd then i n  s e l ec t ive  ways. I t  is d i f f i c u l t ,  
i f  not impossible, t o  quantify precisely  the impact of new 
technology, given the  paucity of l o ~ ~ y i t u d i n a l ,  quant i ta t ive  
i t ~ f  orr~iatio~r on farming operations l i k e  these. 

There is, however, enough information on the  cos t s  and re turns  
to t l ~ e  pr incipal  croppiny enterpr ises  which can be used t o  cornpare 
i n  somewhat general terms the crop production s i tua t ion  a s  i t  is 
today w i t h  what i t  would be i f  there were no new teclraoloyy. The 
ac tua l  s i t ua t ion  can a l s o  be compared t o  what i t  could be i f  the  
t o t a l  packayes of new techfiology were u t i l i zed .  

Data presented i n  Table B-3  permit such a co~rtparison f o r  two 
far:mi~rg elrterprieee -- r i ce  and whaat production. These two crogs 
were chosen because they dre  tire major crops for  many Tarai farmers 
and because su f f i c i en t  data were available.  In making the 
comparison, i t  is assumed tha t  the  other farm entergr ises  do not 
change subs tan t ia l ly  i f  changes are  made i n  tire production ~ o d e s  t o r  
these two crops. T h u s ,  the  comparison between actual ,  t r ad i t i ona l ,  
and  recoln~~ended conditions is more valid than it would be i f ,  t o r  
example, two co~npetiny rainy seasol1 crops were involved. 



An importtint source of q u a n t i t a t i v e  information was t he  
Ayr icu l tu ra l  Credi t  Survey conducted Ly the  Rastra  Uank i n  1976. 
Data or1 ac tua l  cropping i n t e n s i t i e s ,  y i e ld s ,  and production c o s t s  
wore taken from t h i s  repor t  (and a r e  sumri~arioecl i l l  Table B - 2 ) .  Ylie 
production cos t8  f o r  r i c e  and wheat u s i n y  t he  complete techrloloyical 
packages were taken from Rice i n  Nepal, by B. N .  Mbllick. The 
farmgate p r i c e  was est imated t o  be R 8 .  17U per  10U kg. of paddy aarid 
H s .  1 4 4  per 1 U U  kg.  of wiieat. Actual p r i c e s  t o r  paddy and wheat 
obviously f l u c t u a t e  durirry t he  year and troll1 p lace  t o  p lace ,  but 
these  p r i c e  e u t i n ~ a t e s  r ek l ec t  average p r i c e s  f o r  1978. 

Table n-2. Haeic crop ~ a t a  f o r  Wheat and Rice 
1 4 7 6 ,  Agr icul tura l  Credi t  Survey 

Cropping lirteirsity 192 1 3 b  1 4 4  1 6 6  

Crop Yields (NT/lra. ) 
Paddy : Ii~~pruved 2 . 1  2.U 2.3 1.9 

Local 1 . U  1 4 1 . U  1 . 7  

Cost of Yrociuctio~r (~ t ; , / l r a .  ) 
Paddy : Inl~~roved 2154 

Local 1>73* 1573* 1373 1185 

SOURCE: Ayricul tura l  Credi t  survey, Nek~d nas t rd  Bank, 1979. 

* Estimated. 

Table 13-3 the11 contairls e s t i l r~a tes  of fret r e tu rns  or1 ir r i c e  and 
wheat farrl~iriy oyerat  ioll u s i n c j  t r a d i t i o n a l ,  a c t u a l ,  and recon~~nended 
inethods, iducil along t he  l i n e s  irldicated i n  the  snapohots of farlns of 
d i f  t e r en t  s i z e s .  H i  t l l u u t  irilyroved tech~ioloyy ( l e t  t coluli111) , the 
asvurnytioli is i,iade tlidt taralers ol: a l l  s i x e s  would put t h e i r  land 
i n t o  t r a d i t i o n d l  v ? r i e t i e s  oL r i c e  only. For the  ac tua l  s i t u a t i o n  
( cen t e r  c o l u m ) ,  the  Earners a r e  assuhled t o  grow erlouyh l o c a l  o r  
unimproved r i c e  kur lloine uonsul,lption arid t o  pu t  the r e s t  ok t h e i r  
!ailJ i l l to  iu~proved r i c e  f o r  ult inldte s a l e .  Yhey would follow r i c e  
w i t h  wheat or1 ir por t ion  uk t h e i r  laird and leave  the  r e s t  f a l low 
u l l t  i 1 the  ~ i e x t  rairry season. '~'lre por t  ious  devotecr t u  these  crops 
a r e  assuitled t u  vary i n  ways s i r~ l i ld r  tc ,  those described d s  



I 1 1  I Table1 13-13. 
I 

Pam 81- 
C r o p  (Varity ) 

Net Valua --.. I YIEL: : 

LARGE 
Rice (imgrwed) 
Riae (local) 1 .e 
Whaat (improved) ?/ 

Total Net Value 

MEDIUM 
Rica (improved 1 
Rice (local) 1 . 8  
Whvat (imgrwed) SJ 

Total Net Value I 
SMALL 

Rics (improved) 
Rice (local) 
Wheat (improved) 5J 

Total Net Value 

.IARGf NAL 
Zice (improved 1 
Rice (local) 
Whqat (improved) 5J 

Total Net Value 

1. Agricultural Credit sur:s8 
2 .  Ibid, includes cash 3 u t  ! 3 

TRADITIONAL ACTUAL 
- cOST2J VALUE 3J NET YIELDY Am COST:/ 'c- I 

- r a  Bank, 1980 
! :>puted~value of labor and other non cash inputs 



ACTUAL 
NET I YIELDlJ AREA COST2J VALUEY NET 

RECOMMENDED 
Y IELD6J AREA COST ' VALUEY NET 

and other non cash inputs 
or paddy and R . s .  144 for wheat 
ice and R . 6 .  2865 for wheat 

for large, 131% for medium, 137% for amall and 153% for marginal farmers m 



wrepresentat ive" of each c l a s s  above. For the  recor~~mended s i t u a t i o n  
( r i g h t  column), farmers a re  exgected t o  p u t  a l l  the i r  land illto 
improved r ice  i n  the rainy sewon and irrtc. irnyroved wheat i n  the dry 
season, f u l l y  u s i l l y  a l l  of the improved technolo9y yackayes fo r  each 
crop. 

When one compareu the  net re turns  of the farmers under ac tua l  
condit ions t o  those expected uainy t r a d i t i o n a l  lnethodtl, i t  i r r  easy 
t o  understaud what most fararer8 i n  the  'rbrai f e e l  that  they a r e  not 
much be t te r  off (eve11 thouyh the i r  yrosft y i e lds  could have r i sen  by 
2b-44 percent) .  The net value of t h e i r  production is only u l i g l l t l y  
higher now (3-15 percent)  than before and ye t  they have t o  work ~ u c h  
harder w i t h  a second crop i n  the winter 8eason. "Better o f f w  can 
t h u s  have two meanings. 

When one colapares the  actual  net rtjturns of the farmers t o  
those possible u s i n g  tho recomme~lded packages, i t  is easy t o  
understand the f r u s t r a t i o n  of the  researchers who cannot understand 
why the farmers do not adopt the new technologies. Costs would be 
double or  more than double, b u t  re turns  would be similarly 
increased. For undcrstandiny t h e  tarnlers then, one has t o  re turn t o  
the  conditions of farming i n  the Tarsi. The new technoloyies a r e  
mostly h i y h  input technologies. Tirrliny of i r r iga t ion  is es sen t i a l ;  
yet  over 80  percent of the  Tarai farmers have no access t o  
i r r iga t ion .  Farmers have learned tha t  t h e y  canuot depend on the  
Agricultural  Inputs Corporation or the cooperative for  r e l i a b l e  
delivery of seed and f e r t i l i z e r .  I n  only r a re  cases have s o i l s  been 
tes ted ;  f e r t i l i z e r  recom1aem3ations can only be general, therefore ,  
and a re  not t a i lo red  t o  the  farmers' conditions. Farmers have no 
harvestirly equipment and only rudi~wntary on-far111 storage 
f a c i l i t i e s .  I n  a  word, the  improved technoloyy packages do not f i t  
the  conditions of the  fa ruers .  They a r e  unable t o  u s e  most of it 
and f i n d  i t  of l i t t l e  benefi t .  

There a re  some farmers who have y i e lds  above the average. They 
a r e  able  t o  take advantaye of the  new h i y h  input technologies 
because, l i k e  our la rge  farmer, they have access t o  production 
inputs.  Indeed, t h i s  is the  simplest explanation of why i111proved 
technology i s  not being adopted. B u t  even i f  the inputs were 
avai lable ,  there a r e  many farmers who would still not adopt t h e s e  
technologies. Their reasons go beyond the  agronomic and include 
economic, soc ia l ,  am4 even cu l tu ra l  considerations. From t h e  
snapshots of the  four farming systems above, i t  is eviderlt t ha t  
t he re  a re  many d i f f e ren t  reasom or even lnultiple reasons why 
farmers do or do not adopt the higher-yielding improved va r i e t i e s .  

Most farmers expressed a  preference f o r  loca l  r i c e  v a r i e t i e s  
f o r  home consumption, fo r  example. B u t  some farmers whose 
production is in su f f i c i en t  t o  lrleet f alllily needs have adopted hiyher 
yielding irnyroved v a r i e t i e s  t o  make up fo r  the  d e f i c i t .  Others, who 



produce enough f o r  fainily needs, a r e  using an improved va r ie ty  t h a t  
i s  e a r l y  maturing on t he  remaining land so  t h a t  they can p lan t  tht t i r  
cash crop e a r l i e r  and take  advantaye of t h e  moisture s t i l l  rernainirly 
i n  t h e  s o i l .  One r i c e  va r i e t y ,  Masuli, which is ne i the r  very h i g h  
y ie ld ing  nor e a r l y  ~ ~ l a t u r i n y ,  has been adopted by lrlany farmers 
because of i ts super ior  cooking q u a l i t i e s .  

Allnotit a l l  of t he  Tarai  farlners use an iriyroved wheat va r i e t y ,  
but few use t he  t o t a l  packaye of recolnnwndations. Some f e e l  t h a t  
too  much f e r t i l i z a r  dar~lages t h e  s o i l  and 80 apply only pclrt of t he  
recoli~raended dosage. Others f e a r  t h a t  t h e  r a i n s  w i l l  be i n s u f f i c i e n t  
and t h e  f e r t i l i z e r  wasted, and do not ,  the re fo re ,  use any. Most 
cannot p l a n t  wheat a s  e a r l y  a s  recomended because they a r e  s t i l l  
harvest ing r i c e .  Broadcastiny is the  p re fe r red  method of sowing 
even thouyh sowing i n  rowti can save seed and does yrocluce higher 
y i e ld s .  Sowiny i n  rows is more time consuming and requ i res  oxen. 
~ o t h  oxen and ex t r a  labor  a r e  i n  g r ea t  demand Letweeu r i c e  
harvest ing and land p r e p a r a t i o ~ l  f o r  t h e  second crop. 

Not only r n u s t  t h e  new technoloyy be an improverilent over t he  
p resen t  teclmoloyy, b u t  i t  bust f i t  t h e  condi t ions  of the  far rwrs .  
Most l a r g e  commercial farmers have access  t o  inpu t s  and have no 

' problem adopting improved technoloyy t h a t  r equ i res  them. S o ~ e  sinall 
subs i s t ence  farmers w i l l  not adopt e a r l y  ~naturiny r i c e  v a r i e t i e s  
which g r e a t l y  ildprove t he  e f f ec t i venes s  of double cropping unless  
t he  ea r l y  m t u r i n y  v a r i e t i e s  produce a  r i c e  w i t h  t he  des i red  ea t i ng  
o r  s e l l i n y  q u a l i t i e s .  Only p a r t  of t h e  improved wheat technoloyy is  
being adopted, i . e . ,  t h e  va r i e t y ,  and it  i s  a111lost u n i v e r s a l l i  being 
grown usiny the  t r a d i t i o n a l  tarr~liny p r ac t i c e s .  

1 .  Impl ica t ions  f o r  ILeoearch 

There a r e  many i r n p ~ i c a t i o n s  t h a t  can Le drawn from t h e  
experience of t h e  Food Grain Technoloyy Pro jec t  i n  developiny 
improved technoloyy f o r  t h e  f a r u e r s  i r k  t h e  Yarai. F i r s t ,  a  Le t t e r  
understclndiny of t he  fa r ide r s t  s i tucl t ion would help t o  focus research 
OIL  t h e  farrl lersl  p  rollelns . Secoudly , more researc!~  should be done 
under farmers  condit ions.  And t h i r d l y ,  g r e a t e r  use of the  farmers 
should be made i n  ~ ~ u l t i p l y i n y  and d i s t r  i b u t i n y  improved seeds.  

Most of  t he  a g r i c u l t u r a l  research conducted i n  Nepal has been 
adapt ive .  tiermplasla obtained from o the r  c o u r ~ t r i e s  o r  the 
In t e rna t i ona l  Ayr icu l tu ra l  Research Centers ( I A H C s )  has been t e s t e d  
f o r  i ts  a d a p t a b i l i t y  ullder Tarai  condit ions.  The c r i t e r i a  used t o  
judge t he  adap t ab i l i t y  were agronomic and y i e l d s  were yenera l ly  used 
a s  t he  prilnarf c r i t e r i o n .  It' t he  c u l t i v a r  ~ w t  t he  c r i t e r i o r ~ ,  i t  was 
recommended a s  an inrproved va r i e t y  t o  t he  farmers. 

T h i s  adapt ive  research process  has not been very e f f e c t i v e .  To 
improve t he  process,  research should s t a r t  w i t h  t h e  Ear~ner. By 



understaudiny the farmers' objectives,  t h e i r  resources, and 
cons t ra in t s ,  resea~c: !~  !an focus i t s  e f f o r t s  on developing techlloloyy 
that  f i t s  the furrnere conditions. 

I t  is a l so  par t icu la r ly  important i n  Nepal t o  unde r s t ad  the 
i n t e r r e l a t i o w h i p  of crops and animals. Specif ic  crops or croppiny 
systems may be the focus of research, b u t  it is e s sen t i a l  t ha t  the 
place of a n i ~ r ~ a l s  a re  considered i n  the  research work par t icu la r ly  
regarding s o i l  f e r t i l i t y ,  use of by-products, and land preparation. 

Some reaearch m u s t ,  of course, be conducted on the s t a t ions ,  b u t  
more emphasis m u s t  be given t o  on-farm research. T h i s  is ueeded 
because the conditions of t h e  farmers a re  radical ly  d i f f e ren t  t ron 
the  conditions of the s t a t ions .  T h u s ,  t o  t e s t  a  technology under 
farmers' conditions, the farmers' f i e l d s  a re  the m o ~ t  appropriate 
laborator ies .  Since the farmer is the  one who w i l l  u l t i~ua te ly  
decide on the adopt ion of the  technology, the farmers tl~emeelves 
should be involved i n  the  on-farm tes t ing  a s  act ive  par t ic ipdnts  and 
not merely hired hands. Also, i t  is necessary t h a t  the farrwrs and 
f i e l d s  se lected fo r  on-farm tes t ing  be representat ive of the farmers 
and karms i n  the  area.  Otherwise, yeneraliziny from the r e su l t s  of 
the t e s t s  w i l l  be inval id .  

The m i n i k i t  program i n  Nepal is a good example of doing 
research on farmers' f i e l d s  w i t n  t a r w r u 1  ac t ive  par t ic ipa t ion .  
Unfortunately, the program has been not careful ly  monitored and 
l i t t l e  e f f o r t  has been made t o  a n a l y ~ e  these experiences. The 
m i n i k i t  proyram could be improved i f  more care were taken i n  
col lect ing per t inent  data on these experiences and i f  researchers 
conducted appropriate agron~mic and economic analysis  on them. The 
JTA could be helpful i n  seeing tha t  the  r e l i ab le  data a re  
collected.  I t  should perhaps be noted t h a t  m i n i k i t  recipiellts t o  
date raay not be n r e p r e s e ~ ~ t a t i v e w  so current  r e su l t s  may overestimate 
the  i n t e r e s t  of a l l  fdrmers i n  the program. 

Inputs, par t icu la r ly  seeds, should be handled by the  farmers 
themselves. Once research has determined tha t  a  variety can be 
released, the  foundation seed should be made avai lable  t o  farmers i n  
much the same way tha t  seeds a re  made avai lable  through the  m i n i k i t  
proyrarn. Seed mul t ip l i ca t io l~  w i l l  take place spontaneously j u s t  a s  
i t  does now on a  limited sca le  w i t h  the m i n i k i t  proyrala. Farmers 
who see good r e s u l t s  of other farmers obtain seeds from them. And 
t h i s  i s  t rue  not only of the m i n i k i t  program b u t  a l so  t o r  any farmer 
who sees good r e s u l t s  of another farmer w i t h  a  new var ie ty .  T h i s  
amounts t o  allowing the  farmers t o  c e r t i f y  seed i n  t h e i r  owl1 way. 
I t  may not be a s  technically correct  a s  intended under the present 
seed mul t ip l icat ion proyram b u t  is a  p rac t i ca l  way t o  accomplish the 
same elid. There a re  some problems asseciated w i t h  farmers doing 
the i r  own seed mult ipl icat ion (such a s  storage of wheat seed duriny 
t h e  rainy season),  b u t  simple appropriate technology could be worked 
out t o  resolve these k i n d s  of problems. These solut ions  are  eas ier  
than those tha t  appear insurmountable under the present proyraln. 



APPENDIX C 

POPULATION PRESSURE AND AGRICULTURAL CHANGE I N  THE TARAI 

by 
Joset te  Murphy and Gregory Heist 

I. The Tarai: Region of Rapid Change 

. . . .We came here 22 years ago. A t  the time, only a few 
families were cult ivating i n  t h u  area. A l l  the f i e ld s  you 
see here were jungle, so we j u s t  cleared the land we needed 
for our f ie lds .  There has been no more land t o  clear for  
years now, the new s e t t l e r s  buy land frorn u s .  There is no 
grazing land l e f t  e i ther .  People don't have as  many c a t t l e  
as  before; how could we feed them? The forest  on t h i s  s ide 
is a national reserve; we can' t  take our ca t t l e  there 
anymore. U n t i l  three years ego, tha t  h i l l  on the other side 
of the river was covered w i t h  t rees ,  bu t  the government s e t  
up a resettlement program and a l l  the t rees  were cut off .  
Before, S had 60 head of ca t t l e#  now I have three., .  

Throughout our interviews, we heard the same story of the 
increase i n  population i n  the Tarai and i ts  impact on the 
t radi t ional  farming system. We have also observed the 
widespread adoption of new farming technology, Farmers 
mentioned the loss  of the forest  and its resources, the i r  
e f fo r t s  t o  increase food production by intensifying the i r  
cropping system i n  sp i t e  of a decrease i n  s ize  of the i r  herds 
and, therefore, i n  the quantity of manure or coinpost available. 
They cited the problem of diminishing productivity of the i r  land 
a t  a time when the i r  needs -- both fo r  food and for cash -- are 
increasing. 

The changes occurring since the 1 9 6 0 ' s  have made farmers 
receptive t o  any innovation that  can lead t o  an increase i n  
production and income. 

It  was i n  t h i s  context of increased pressure t o  produce that  
the research s ta t ions  and extension service began to  promote 
packages of improved farming practices. I n  1969, the revised 
project agreement of the Food Grain Production project s ta ted as  
i ts  strategy: 

.,. a )  t o  increase yields per acre of t radi t ional  food grain 
crops through the use of new seeds, f e r t i l i z e r s ,  pesticides 
and better farming practices, and b )  t o  introduce new crops 
i n  fallow land t o  enable farmers t o  get two or three crops 
per year. 

While such actions can indeed promise increased production, that  
potential  can be f u l l y  realized only i f  a l l  supporting elements -- i r r igat ion,  dis t r ibut ion of i n p u t s ,  credi t  -- are available 
i n  a timely fashion. They car1 also aygravate the imbalance 



between the traditional farming syetenl and the environment that 
population pressure has already initiated. 

, 
11. The Environtnent of tho Tarai. 

The Tarai, the southern belt of Nepal, is part of the Indo- 
Gangetic plain. It includes tw -third8 of the to a l  arable land tr of the country (about 19,000 kmq out of 28,000 kn ) .  Yet 
for generations this semi-troyical plain remained eyarsely 
inhabited, mainly because of malaria. 

After malaria watl eradicated in the lYSOte, the Tarai became 
a privileged development zone, with programs for ruoettlement, 
infrastructure (roads and irrigation,) and ayricultural 
development (including research, extension and input 
distribution services). 

Rice, maize, and wheat are the staple food crops of the 
Tarai; oilseeds (e3pecially mustard), jute, and suyarcane are 
the main cash crops. The Tarai is the major production area in 
the country for cereals (for example, in 1976/77, it produced 80 
percent of the rice, 67 percent of the wheat, and 37 percent of 
the maize grown in Nepal that season). The total foodyrain 
production has remained fairly stable over the year8 1969 to 
1977 at about 2 million metric tons for rice and 0.24 million 
metric tons for maize. Wheat production ha8 increased from 0.12 
million metric tons in 1969/70 to 0.24 in 1976/77, mostly 
because of an increase in area cultivated. 

Exports of rice increased In the 1960's but have steadily 
decreased since then and now stand at less than the 1961/61 
level (11, - Table 1.7). 

The Tarai farmers are cultivating more land per capita than 
farmers in the Hills (0.30 ha per person versus 0.09 ha per 
person) and have larger farms on the average (1.7 ha per family 
versus 0.4 ha) (40, pp. 54,55). 

111. Effects of Population Pressures on Land Holdinqs 

The population of the Tarai increased from 2.9 million in 
1952 to 4.3 million iw 1971, and to 5.1 million in 1977. This 
is due in part to natural increase (Nepal has a birthrate well 
over 3 percent) but also to an influx of new settlers from the 
Hills, from Sikkim and from other areas. 

Indeed, as population pressure in the worseniny environment 
of the Hills is beco~~~ing ever more intolerable, the shitt in 
population from the Hills to the Tarai has been acceleratiny, 
involviny some 400,000 people in 197b (40). Only 8 percent of 
this immigration has been chaaneled through official 



reeet t lament  oryanioatioris. Yeauo~ial migration litre a l s o  
continued, a s  H i l l  people eeek temporary myloylnerit i n  t he  Tara i .  

The population increaoe ahcr t he  increased demand f o r  food 
which i t  yelleratee has led t o  two lncrjor chanyes i r i  land uree, 
beginning i n  the  1960's: (1) an inc rease  i n  a rea  put  ur~dur 
c u l t i v a t i o n  arid ( 2 )  a more i n t ens ive  croypiny of previously 
ex i s t i ng  f i e l d s .  Yhe e t f e c t  of these  two types ok changes on 
the  environment and on t he  t r a d i t i o n a l  farming syotem w i l l  be 
deecribed i r i  this sec t ion ,  and t h e  r o l e  of t h e  farming 
technology ava i l ab l e  i n  the  1970's on cropping in tens i f fca t io r l  
w i l l  be discuseed.  Figure 1 i l l u ~ t r a t e s  t he  l inkages  which 
under l ie  t he se  chanyes. 

Figure 1. Cauae and Effect in Rural Change in Nepal 

A. T h e  Increase  i n  Area Under Cul t iva t ion  
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could s t i l l  c l e a r  t h e i r  f i e l d s  from t h e  jungle n f  w i l l  o r ,  i n  a 
nlinority of cases ,  could ob ta in  land from t h e  government i n  a 
rese t t lement  zone. For a nominal f e e ,  many of t h e  new s e t t l e r s  
l a t e r  received t i t l e  t o  t he  land t h e y  had cleared.  
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A s  more of the  jungle was destroyed,  t he  government crea ted  
a number of na t iona l  f o r e s t s  and endeavored t o  preserve the  
remaining jungle, so  new s e t t l e r s  had t o  buy land from e a r l i e r  
s e t t l e r s  o r  r en t .  Land which had previously bee11 s e t  a s i de  f o r  
grazing was a l s o  put  under c u l t i v a t i o n .  In many cases,  t he  
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bfhethe~r t h e m  measures, taken under t r ad i t iona l  cu l t iva t ion  
yract icee ,  were su f f i c i en t  t o  maintain the totak food production 
per person a t  i t s  previous level  i e  d i f f i c u l t  t o  Hay, b u t  two 
consequences were c lear ly  f e l t  by the  farmere ttrewselves over 
the  yearmi: a  decreaee i n  the s i z e  uf t h e i r  herd8, and a l o s s  i n  
land productivi ty.  

B. Tho Uecreaee i n  s i z e  of Herds 

Recent s t a t i s t i c e  for  the e n t i r e  country suygest a  s l i g h t  
increase i n  agyregate livestock population. trlost of the  farmers 
we v i s i t ed ,  however, to ld  u s  of a  decrease i n  individual family 
herds i n  t h e i r  neiylrlrorhood. 

I n  the  e a r l i e r ,  more extensive pa t te rn  of! land use, c a t t l e  
(buffaloe and oxen) could yraze i n  the  f o r e s t ,  on grazitry land 
(sometimes corninonly owned by a  group of farms), and on fallow 
Eialdti.  As these sources of fodder diminished and apparently 
were not compensated fo r  by increased residues resul t ing from 
the addi t ional  foodgrain crop production, many fariaers had t o  
give up par t  of t h e i r  herd, allbeit a l l  t r i e d  t o  keep a t  l e a s t  
one pa i r  of bullocks for  plowing and a  she-buffalo fo r  m i l k .  

A decrease i n  herd s i z e  means a  decrease i n  the quantity of 
manure avai lable ,  a  111ajor drawback i n  a  t r ad i t iona l  fartniny 
system which redies  on compost for  maintaining s o i l  f e r t i l i t y  
and texture.  I t  a l so  means a  decrease i n  the  a v a i l a b i l i t y  of 
m i l k  and m i l k  products (ghee) which have played an important 
ro l e  i n  many famil ies  a s  the preferred source of animal prote in  
and a  s ign i f i can t  par t  of da i ly  c a l o r i e  intake, and a l so  a s  
products which can readi ly  be sold. 

C. Deforestation 

The f o r e s t s  were a  source of fodder fo r  the c a t t l e ,  oryanic 
matter for  the  f i e l d s ,  and firewood. The three uses a r e  
linked. A s  more t r e e s  a re  cu t r  firewood becomes more d i f f i c u l t  
t o  f i n d  within a  reasonable distance of the  home, and eome 
households turn  t o  mixing  manure w i t h  straw t o  make cooking 
fue l .  I f  l e s s  manure is  a l so  avai lable  f o r  compost because of 
dwindling herds (due i n  par t  t o  declining fores t  grazing 
opportuni t ies) ,  the increased use f o r  tlon-ayricultural purposes 
competes w i t h  the  agr icu l tura l  need fo r  compost. 

Forests  a l so  help protect  h i l l s i d e s  and r iver banks from 
erosion from the periodic f l a s h  f loods;  t h i s  is  t rue  i n  the  
Tarai a s  well a s  i n  the  H i l l s ,  although the  damage is c l ea r ly  
greater  i n  the  f o o t h i l l  a r e a s ,  I n  addit ion,  severe erosion i n  
the  H i l l s  i s  increasing the  amount of s i l t  reaching the r i v e r s  
and contributiny t o  more frequent f loods ,  which can be very 
dest ruct ive .  In one of the area.? we v i s i t e d ,  a  f l a sh  flood 



killed about 1,000 yeogle on WytemLer 1, 1981, and took away 
some cultivated land, 

r.!u trend in total &nrutint of rainfal.1 cat? be ob~erved in the 
data available, buk the question has been raiscd of possible 
chango in the distribution of the precipitation within a rainy 
seaeon. It is also yossiLLe that the amount of water 
effectively available to the crops is decreasing because of 
changes in water absorption capacity of the soil and more 
extensive run-off. 

D, ~ecreasing Land Productivity 

A number of older farmers have assured u# that yields of 
local varieties of cereals have been goiny down since their 
first few years in the area, a problem they attributed to 
repeated cultivation of the same plots over the years with 
insufficient compost. As one farmer put it, "The farther you 
walk with the same pair of shoes, the thinner the soles becolne." 

The pressure on land use is exaaerbated by an inheritance 
system under which adult sons may demand their share of the 
family land at any time. When they choose to do so, the land 
must be divided equally between the father and all the sons. In 
recent years, it has become more difficult for the sons to clear 
additional land or to buy some to add to their inheritance. As 
a result, holdings become smaller and the farmers must intensify 
their cropping system. 

Indeed, over the years, as the size of the households' 
holdings decreased, either through sale or division among sons, 
and as both the number of households and the number of people 
per houmhold may have increased, every plot has been cultivated 
yearly a8 the farmers have sought to maximize the total output 
of each plot. Further decreases in fallow periods have occurred 
as farmers adopted crops which could be cultivated during the 
dry season (especially wheat and maize). Thus the improved 
varieties released by the research stations in the early 1970's 
fulfilled a felt need of the farmers. 

IV. Higher Socio-Economic Expectations 

In general, Tatai households have more cash expenses than 
previously, as the casts of production of improved varieties arg 
high (see Appendix B) and as more -- and more expensive -- 
material goods are felt to be necessary. 

Many new needs are a response to the increasing availability 
of manufactured goods and the d e ~ i r e  to send children to school, 
as people become more aware of the life style outside of the 
villages. Radio Nepal plays a big role in informing people in 



even remoke villages of aew farming techniques, of thu Lonofits 
of family planning and education, and more yroeaically through 
coarmercial advertioing for consumption goods. 

8 ~ 0 t a l  road8 have been built, making it easier for farmers 
to travol to nearby mall towno end eventually t o  visit 
relatives back in the Bills, Incraased transport facilitieo 
alro mean that manufactured good8 and cloth have bocoue aore 
readily available. As one farmer put it, m O ~ f ~ r e ,  when we had 
#om0 ravings we buried the coin8 in the ground, Now we gut on 
the bus to take the money to the bank, but in any case we buy 
more shirts and oweatare than Betore. Can you believe a hat 
corto 15 to 16 rupee8 these days? So we have more things, but 
no money left 

Mducation has also become an important cost in many families. 
Primary education io now free until fifth grade, but a sixth 
grader 1nu8t pay 10 rupees per month, and the Pee ilrcreaoss for 
each year: thereafter. 8i1rce woot familias are likely to have 
aeveral of their children in school at the o w e  time, school 
fees can reprerorrt a major expanse Por sweral years, 

Off-tam employment may be available, for example, on nearby 
road conotruction oites, or a8 laborers on neighbring farms. 
Bowever, the daily wages for farm labor (now officially 8 
rupees, in fact rangiag from 4 to 10) have not kept up with 
inflation. For most households the only means to obtain cash is 
to sell part of the farm yroduction. Since food neods are at 
1sa.t as high a8 before, the total crop production must be 
increased, 

V. Hidesuread acceptance of New Technology 

The increase is cropping intensity is not in doubt. Where 
soil moisture or irrigation permit, farm land in the Tarai is 
being constant1,y cropped. In contrast to cereal production in 
the U.S,, where often only grain is harvested, in Nepal the 
entire crop -- including the stalks and stubble -- is tyyically 
harvested and rearoved from the field, By feeding crop residues 
to cattle and returning Manure to the soil, only some of the 
nutrients removed will be recycled, The organic matter loss has 
negative cansequences which are already being realized, 
Fertility drops, texture is degraded, water holdiny and 
absorbing capacity is reduced, and, ultimatefy, tho land is more 
susceptible to run-off and wind and water erosion. 

The reported decline in animal numbets implies less manure 
for each  household*^ ctop land, The past use of foreats, fallow 
land, and conrarunal grazing land for feeding animals provided a 
net import of nutrients to the ctop land, assuming that the 
manure was collected and applied. Considering also the 



lncroaeiny practice of burniny a etraw-dung mix a8 a eubeitute 
for firewood, the ehortaye of oryanic matter input8 to the eoil 
becornerr apparent. 

Of the negative coneeguo~rcee of raduaed oryanic inpute, 
the major problen~, ae perwived by farmars and domeetic and 
foreign scientiets alike, is the 8hott term critical conseguvnce 
of lowered soil fertility. Thue, tho application of inorganic 
fertilizer has been widely demonetrated, recommended, and 
adopted. Only a dozen years ago, moat Tarai farmers had neither 
seen nor heard of chemical fertilizaxs. Considering a180 the 
prevalent use of potentially high-yielding, hiyh-nutrient 
(particularly nitroyen)- tesgonaive varieties, the rapid 
adoption of inorganic fertilizer ayylications is not eurprieing. 

Unfortunately, except in isolated caeer, the use of 
high-yielding varieties and fertilizer8 has not been accc;e!pc.?ie.f 
by dramatic gains in production. For a variety of reasonn, 
farmers rarely apply sufficient fertiljzer to exploit the yield 
potential of new varietiee. Some of the reasons given are 
seneible atrd expected; otlrecs reflect farmers' misyerceptions 
about inorganic fertilizers. 

The recommended optimal dose for a particular crop is 
typically determined for the whole nation rather than for 
specific locations. This mean8 that the recommendation may trot 
be particularly well-suited to a particular farmer's situation. 
The recommendations for potassium and for phosphorus, for 
example, seem to be unjustifiably hiyh. Researchers cite the 
long-term depletion of potassium in the soil and recommend 
levels of K application designed to forestall euch depletion, 
but the short-term yield yains aEe difficult to see in a 
farmer's field. By trial and error, however, many farmers have 
discovered that, at least for the present, nitrogen is the 
critical element limiting their yields; consequently, this is 
often the only nutrient they apply. And they apply only the 
amoutrt cnac they think is economically app~oy~iatc for them -- 
given the availabililty of water, their time of planting, the 
quality of the soil, the crop, etc. Whibo a farmer may well be 
aware of production benefits of hiyher Fertilizer additions, a 
lack of cash or fear of defaulting on 1 s'm (if they are 
available) may also prevent him from applying an optimal 
amount. In the case of drought, a small farmer does not warrt to 
add excessive financial loss for chemical inputs to the already 
burdensome loss of food. 

Problems associated with chemical fertilizer use have been 
widely publicized and led to widespread rears of 'larye dosea 
applications. As high-yielding varieticm, particularly with 
high NPK additions, draw more ~ayidly on soil micronutrients, it 
shou1.d not be surprising to hear of the occurrence of 



micronutriont def icionciars. While ouch problems may be re& '.,ly 
diagnoeed (by rarearchere, with aypcopriato training and 
oquipmont), and corrected with little oxpenma, the 
1888-scientific rumor that opreade among farmer6 ie that 
fertilizer ruin8 the eoil. Cases of inducod acidity due to 
exceeeive nitrogen applications have aleo been reportod and 
publicized. The problem is often aosociated with the uee -- 
rather than the abuse -- of chemical fertilizer. Farmers also 
aseociate fertilizer use with ahardeninya of soil and a 
subeeguent adeyendencea on fertilizer of eoile to whiah only 
inorganic fertilizers were previously applied. The hardening 
phenomenon is no minor problem for animal traction-based 
agriculture, but, like the other fears and rumors about 
inorganic fsrtilizer use, reflect@ farmers' mieperaeptions of 
the phenomena. They typically perceive such adverse outcomes to 
be the direct effects of fertilizer use rather than the result 
of a lack of organic input@. 

Despite theae fears, the use of at leaet soma chemical 
fertilizer is prevalent. There is an appreciation in some areas 
that, without the additions of fertilizer, the crop, particularly 
wheat, may not be worth harvesting as yields will be so low. 
Many farmere have now not only accepted, but have become 
dependent on, appropriate maturity, high-yielding varieties and 
purchased fertilizer inputs. Unfortunately, they have too often 
been unable to realize the full potential benefits of either. 

VI . Social and Economic Consequences 

While many farmers are ekiny out a bare living with the help 
of improved varieties and low applications of chemical 
fertilizer, others are finding farming very profitable. The 
question arises: 'If some can benefit from modern agriculture, 
why can't others?' 

When extension and research set out to create a green 
revolution, the .trickle downa theory was in vogue. The 
reasoning went thus: If progressive, innovative farmers could 
be identified and convinced of the merits of new varieties and 
fertilizers, they Would serve as models for others to follow. 
Targeting adopters was relatively easy. Usually they were 
landed, wealthy, politically powerful people who, for a variety 
of reasons, were able to adopt the new technologies rather 
readily. They typically had irrigation and sufficient land to 
risk using some for experimentation. They could afford to offer 
free housing (and sometimes food) to the extension worker 
(JTA), This was important because if there were problems (e,g., 
insect pests) with the experiment, the JTA could either ~ o l v e  
the problems or, more importantly, provide a direct link to 
higher level technicians or researchers who could come to the 



reecue. After all, there would be no trickle dowu if the model 
failed. Such farmere were often rapidly converted to the new 
way -- continuiny to plant new variotioe and to apply liberal 
doeee of fertilizer -- becauee for them it wae profitable. 

Unfortunately for othere, a8 the new ideae trickled down, 
the package came apart. Initially eome of the emaller farmere 
took the whole packaye (if they could not afford fertilizer, 
loan8 were provided) but they eoon realized high production wae 
not a8 gucrranteed a8 it may have appeared on the 'model farm.' 
The hand in hand guidance of, and reecue by, the JTA typically 
wae lacking, and thue important advica euch ae timiug of 
irrigation or avoidance of flooding in wheat war not conveyed. 
If input8 like irrigation or fertilizer ,were in ehort eupply, 
the emall farmer wae leaet likely to yet them. If germination 
of purchased seed was poor and the farmer complained, he found 
little or no redreee. One total or partial crop failure wae 
enough to put him into unenviable debt. 111 Eummary, emaller 
farmere quickly realized that important technical advice, 
adequate water, timely access to inputs and the ability to take 
an occaseional financial 108s were important parts of the 
package which they did not poseese. So they took from the 
yackaqe what they felt they could afford, or, more correctly, 
what they felt they could not afford to do without, namely, new 
high yield potential varieties and sufficient fertilizer to get 
a crop, low-yielding though it might be. 

Hhile the green revolution technology per ee might be scale 
neutral, when coneidered in light of the foregoing discuesion, 
it obviously ie not. It should oleo be apparent that the gap 
between the haves and have-nots can widen. From obeervations 
and interviews a decade ago and now, we believe the gap has 
widened. 

Those fortunate enough to take advantage of the new 
technology have been able to improve their wealth, particularly 
by diversifying and putting their profits into rice mills, 
bazaar apartments or other commercial enterprises. The price of 
land has skyrocketed, especially near the new roads, often more 
than five fold in 10 years. In the past, when a family's land 
was divided amongst the heirs, an attempt was usually made by 
all to supplement their share by gradually purchasiaq more 
land. With increasing population and finite land resources, 
this can only be done by some, regrettably at the expense of 
others. 

Seventy six percent of Tarai farmers in 1377 were considered 
small or marginal compared with 70 percent in 1970. Forty 
percent of Tarai farmers are tenants (40). For small farmers, 
life is precarious. Not only does improvemer~t seem unlikely, 
but relatively small errors in judgment or management can put 
one in debt and ultimately result in loss of cattle or land. 



Alternative 8ourcee of incorne a re  few, und workilly a8 a la t~dleee  
farm laboror i s  not enviable. While the pr ice  of coneurner good# 
has a t  l e a s t  doubled i n  the paet 10  years,  laboruro' wayoo have 
r isen roughly 50 percent,  There i e  l i t t l e  doubt that  t h i s  yroup 
ha8 become material ly poorer. Wo obeerved a pro l i fe ra t ion  of 
large,  multi-variety horne vegetable garden8 which would ayyoar 
t o  bode we11 f o r  human n u t r i t i o ~ r ,  Yet one farmer eloquently 
to ld  ue he f e l t  t h i e  vitamin gain wae of fee t  by dairy product 
protein 1088 due t o  reduced animal p o p u l a t i o ~ ~ e ,  

While amall landed far~nere exprese appreciation for  the 
eradicat ion of ernallpox and malaria, an improved t ran~lyor ta t ion 
lretwork and the  ava i l ab i l i t y  of medical eervicee and education, 
they a l s o  exyreee diemay a t  being unable t o  take f u l l  
advantage. Higher qual i ty  education and qual i ty  medical 
a t t en t ion  a re  of ten beyond t h e i r  meane. The two major hopee fo r  
improved family welfare, narnely, acyuiei t ion of more land or 
higher education for  ttreir children thue continue t o  rer~~ain 
hopee. For many Nepalie, t h i e  'bet ter  l i f e , '  t o  which they have 
been exposed t o  and dream of ,  appear6 fur ther  and fur ther  out of 
reach. Only a small minority a re  appreciably irnproviny t h e i r  
s i tua t ion .  



by 
Gary Ender 

I n  th ie  appendix, the relevanoe of agricultural  research i n  
Nepal i e  analyzed i n  the context of the rlekinese of farming i n  
Nepal & e m ,  the Tarai) .  Ifhe f i r e t  seotion desaribee br ief ly 
t h e  reoent hietor ical  trend8 (detailed i n  Appendix C )  which have 
transformed l i f e  and farming i n  Nepal. The next roction detai lo  
the sources of riskineee i n  farming, The third section decribae 
how and why the high input technology most often gonerated by 
agricultural  research has or hao not been iear fb le  for  farmero 
t o  adopt. Finally, some conclusions ace drawn ao to the typeo 
of technology which research should attempt t o  develop and how 
t h i s  should be done. 

I. Farming and Life Intensity 

There are several reasons why l i f e  has become more intense 
i n  Nepal. The most straightforward and the most impoctant 
factor cauoing i r~tens i f ica t ion ,  howeVet, i e  incceaeing 
population, Its e f fec t s  are seen i n  miycation, i n  continuing 
land fragmentation, and i n  local ehortayeb of housiny or land t o  
b u i l d  houses. I n  one village a ea'ha of f ice  had t o  relocate to  
another vil lage because its land is or demanded the building back 
for h i s  family, I n  the same village, better-off vi l lagers  
bought houses from poorer vil lagers,  who were then forced t o  
b u i l d  new houses i n  a new location apart from the village. Wi th  
non-agricultural employment opportunities growing slowly, 
population increasing relentlessly,  and cultivated land growing 
hardly a t  a l l ,  more and more food and f iber  mus t  be produoed per 
u n i t  of land, 

Increased cropping intensity in  turn requires more planning, 
better coordination of resources, and t ighter  timing of 
operations, A S  the par ts  of the farming system become even more 
interdependent, there are  losses in  f l ex ib i l i ty ,  T h i s  i n  turn 
makes farming r i m i e r .  

I n  the struggle t o  provide a good l i f e  for the i r  children, 
Nepali parents have begun to  educate the i r  children more. The 
costs of education, more fashionable or eimply Letter clothes, 
and other consumer goods which have come t o  be perceived a s  
required a t  a decent standard of l i v i n g  have increased the 
desired minimum income level. Since agriculture is  the main 
source of income, much of t h i s  need is again reflected i n  an 
increased intensity of land use i n  farming. 



To conclude thie brief deecrigtion of the farmer and hie 
changing environment, it should be notad that farmers, like moet 
of us, ate risk-averee. Poor farmere, moreover, have little o 

12 gamble with. Nevertheleee, many middle-inoome and even poor- 
farmero in Nepal are now gambling to a coneiderable extent in 
their farming. 

11. Farming is a Rieky Bueineee 

There are many reasons why farming ie rieky. The one which 
come to one'e mind first is the weather. In Nepal the riskinese 
of the weather is manifested in the variability of the beginning 
and end of the moneoon taine a the variability of total 99 rainfall and its dietrib~tion.~ 

To mitigate the effects of variable rainfall one naturally 
think6 of irrigation. In Nepal, however, only a emall fraction 
of the cultivated land is irrigated (10-15 percent in the 
Tarai). Land classified as itrigated, moreover, is not likely 
to have aseured irrigation all year round. The struggle to 
intensify cultivation sometimew leads to struggle8 between those 
upstream and thoee downstream. This is also apparent at the 
international level, between India and Nepal. The construction 
of large o m a l  projects has eometimes permantly disabled a 
community irrigation eystem*without itselE providing a re1 

lssving local channel6 dry. 
fSble source of water. In addition, rivers ahange their couree,, 

Another natural factor which is important to Nepali Earmers 
is the incidence of pests and diseases. Theee may deetroy or 
reduce crope, as well ae kill animals needed for traction and 
manure. Biped and quadruped animals may also be hazardoue to 
standing crope. 

In addition to natural factors, several market-related 
factore play key role6 in the process of cropping 
intensification. On the input eide, the first is the 
availability of improved seed. A farmer who wants to buy seed 
from AIC through his salha may find that AIC did not make it 

Uat4iddle-1ncomea and apoora are relative here! all of these 
farmere are poor by world standards. 

Y A ~  Parvanipur, in the central Tarai, between 1971 and 1976 
only, the rainEal1 in April varied between 4 and 165 mm! in 
May, between 1 and 228 mnlj in September, between 1UO and 475 
mm; in October, between 28 and 240 mm! and the total annual 
rainfall varied between 893 and 1940 mm. 

?/~eforestation at key points of a river's course may 
contrihute significantly to this process. 



Available on time or that  the sajha d i d  not or could riot get  the 
seed to his vil lage on time. The quali ty of local roads may be 
a  factor here. A farmer who saves h i s  own wheat seed may have a  
considerable amount of trouble preserving it through the warm, 
humid monsoon oeason, and a f t e r  a  few years, wheat seed produced 
i n  farmers' f i e l d s  w i l l  usually lose i t s  vigor. yuali ty is also 
a major probleln w i t h  seed supplied by A I C .  Farmer6 u s i n g  both 
corn and wheat seed from A I C  t h i s  year complained t h  f Z  it looked f ine  on a r r iva l  b u t  gave extremely poor germination.- 

The other major marketed i n p u t  ot the Green Revolution is, 
of course, f e r t i l i z e r .  Here again, farmers have been unable to  
obtain a s  much f e r t i l i z e r  of the types they want and on time 
from A I C .  Some are forced to  buy phosphorus and potasoium they 
do not want, many sajhas are not functioning, and A I C  often has 
trouble obtaining even donated f e r t i l i z e r  (more than half the 
t o t a l )  on time. T h i s  year the sa-has went on s t r i ke  ( ! ) ,  and 
there is always the problem of a  br ack market i n  f e r t i l i z e r  
because of strong demand i n  Iudia, 

Another se t  of probltms the farmer m u s t  coritelld w i t h  is the 
var iabi l i ty  of government policies.  Helevant pol ic ies  include 
the level of the f e r t i l i z e r  s u b s i d y ,  the types of intervention 
i n  domestic and international grain marketing, and land tenure 
law enforcement. 111 the l a s t  ten years, Nepal's r ice  export 
trade has changed from f r ee  trade t o  a  monopoly by zonal r ice  
export companies to  licensed private trade1 some farmers believe 
that  the r ice  export companies had a  s iynif icant ly  adverse 
ir~~pact on the i r  welfare. 

The i r~securi ty  of land tenure that  a f fec t s  many m a l l  
farmers i n  Nepal i s  s t i l l  another risky element i n  their  
economic and physical environment. The effect ive power that  
many landlords have over their  tenants allows them t o  continue 
t o  receive half of a l l  crops when the law s t ipu la tes  a fixed 
rent on grain crop; t h i s  i n  turn renders the on-paper 
prof i t a b i l i t y  of many technoloyiee unachievable, since i n  
addition the tenant m u s t  often pay for a l l  the inputs himself. 
A tenant f rustrated by the inabi l i ty  t o  farm a s  productively as  
he t h i n k s  passible would, however, be taking a  very b i g  r isk by 
doing legal ba t t le  w i t h  an economically more powerful landlord. 

One way t o  increase the economic power of small farmers is 
w i t h  additional and/or subsidized credi t .  While credi t  is not 
i t s e l f  a  risky element i n  a  farmer's environment, a  farmer's 
pos s ib i l i t i e s  vis-a-vis c redi t  are a  reflection of the riskiness 

l / ~ h e  seed may have been wcookedw by the h i g h  temperature 
....p roduced by molds or other organisms i n  storage. 



of h i s  investments. T h u s  a fanner who car1 and Joe8 get  a 
prr~duction loan faces the pose ib i l i ty  of defau l t  i f  h i 8  crop 
f a i l s  due t o  drought, Cloods, yrazing, etc.  Thcllre is no t rue  
forgiveness (or  insurance) i n  the c r e d i t  system, although the 
farmer who never repays and can therefore  get  no fur ther  c r e d i t  
is so~netimes sa id  t o  have received a semi-deliburate t ransfer  
payment. Cooperatives were t r i e d  and most of them f a i l e d  ten t o  
f i f t e e n  years ago1 the eajha sdste~n has re ins ta ted cooperatives, 
however, alld those w i t h  outstanding debt6 can yet  loans up011 
p a r t i a l  repayment. 'llhe ultimate th rea t  ayairmt the farmer i l l  
debt i r j  t o  take his land1 th i e  seems t o  have almost never been 
done, b u t  i t  may yet be a rjiynificant worry t o  the rjlnall farmer 
w i t h  l i t t l e  food securi ty.  To avoid goiny in to  debt t o  buy 
inputs, some farmers save a small an~ount of cash. ny investing 
i n  eolrle l eve l  of inputs w i t h  cash, the  tarmer achieves no 
greater  chance of success i n  production. He dvoids the p e r i l s  
of debt,  Idoreover, o ~ l y  i f  he does not hdve t o  borrow t o  e a t  i f  
h i s  crop f a i l s .  

I t  is c lear  t ha t  i n  general there a re  subs tan t ia l  r i sks  
irwolved i n  fdrr~ling i n  Nepal. Thus ,  t o  accurately inragine the  
pl ight  of a farm family i n  Nepal, one m u s t  consider together the 
problems of minimal a s se t s  and the r iskiness  of the production 
environment. 

1II.When Technoloyy Talks, Who Listens7 

With  the Nepali far~ner so precariously s i tua ted ,  one would 
t h i n k  t h a t  those se t t ing  the course of ayr icu l tura l  research 
would have take11 a long look a t  what the  farmer was doing and 
why,  before desiyniny any experiments. Unfortunately, only uow 
are  those i n  colltrol of research beginning t o  do t h i s .  

What has ayr icu l tura l  reaearch produced, and why7 14ostly i t  
has been improved technology ~ I I  the form of new, 
fer t i l izer- responsive va r i e t i e s  of r i ce ,  wheat, and corn. these  
were exterrded w i t h  research s ta t io l l  recommendations which cal led 
Lor h i g h  l eve l s  of f e r t i l i z e r  applicat ion.  These leve ls  were 
probably s e t  t o  approximate n~axirnurrr y ie ld  rather than rnaxitr~u~r~ 
return. In addition, the technology required i r r iya t ion ,  e i the r  
t o  make the f e r t i l i z e r  e f fec t ive  or t o  ensure adequate water 
control  i n  paddies. 

Such all output was, unfortullately, logical  fro111 the system 
which generated it. Ayronomists a11d breeders predominated, s o i l  
s c i e n t i s t s  were few, and agr icu l tura l  economists, absent. 
Western ayr icu l tura l  t raininy a t  the P h . D .  l eve l  emphasized 
tnaxirl~ulr~ yie ld ,  and so d i d  the interl lat ional  centers l i k e  IRRI, 

The preoccupation w i t h  yield resulted i t 1  a lack of a t t en t ion  
t o  other plant  charac te r i s t ics .  Many of these are extremely 



important to farmers forced to tailor their crop6 and cropping 
systems to a variety of needs and resource availabilitiae. 8ome 
of these characteristic& are: amount of etraw, quality of atraw 
au thatch or fodder, grain quality and taste (and thus price), 
and flexibility in ylantiny/traneplantiny date. Thus farmors in 
Wegal have typically grown a variety of crop6 (or several 
varieties of rice) to raduce their risk, to make Lest use oE 
their resources, and to meet their needs. Yat agricultural 
research in Nepal has generally aimed to develop one (or perhaps 
two in the case of rice) best variety for each crop in each 
geographical region (Tarai, Hills). 

Given the riskiness of the farming environment and the 
meager assets of farm households, the hiy11 input new technology 
package was exactly what the farmers could not use. After 
experimentation with it, those farmers who had eaouyh irrigation 
yenerally fit the new technology in as a small part of their 
cropping syotem. Wheat fit in most eaeily because it often 
replaced fallow. Those with sufficient water control took 
advaatage of high solar radiation in the early season by using 
the improved rice varieities. Virtually no farmer8 used the 
recommended dose of fertilizer, however, because it represented 
a much too risky investment. Many farmers used no fertilizer. 
Thus the new varieties were used with fortuitous benefit with a 
level of fertilization at which they were undoubtedly never 
tested by reeearchers. Indeed, early three-part demonstrations 
done by extension workers in farmers' fields included the 
following treatments: local variety-local method, local 
variety-improved method, and improved variety-improved ~brethod. 
Improved variety-local n~ethod as a possibility wa8 anathema! 

In the early 1970'8, partly at the instigation of USAID/N, 
research stations began to test potential new releases in 
farmers' fields as the last stage of testing. As part of this 
process the rice variety Masuli was released in 1973. In a 
farmer's field trial, it was found to have the lowest yield of 
ten new varieties tested and the best taste. This variety is 
now ubiquitous in the Tarai. Farmers trade for or buy Masuli 
seed from their neighbors because it fits into a niche in almost 
every farmer's tarming system. it has many desirable 
characteristics, particularly flexibility in age of seedlings at 
transplanting, good taste and price, and yood quality thatch, in 
addition to a yield higher than traditional varieties. It even 
has the unusual property of being best tastirlg imtnediately after 
harvest and declining in quality thereafter, thus complementing 
almost perfectly the eating quality of other rices. If farmers 
are to listen to researchers, the latter will have to start 
telling them about many more Masuli's. 



IV. Dialoque and Division of Labor 

Reeearch, extension, and farmere havs come a lony way in 
Nepal, individually and ae a team coaleeciny to imyrovu 
ever one'e lot. Feedback amony these actors has become 
sign 1 ficant as a result of previouu fruetrations and structured 
meetinyo. In the same way that all the parts of farming eyeterns 
in Neyal are carefully adjusted to work together, reseuchers, 
extension workers, and farmers must eventually function as a 
powetrful organism with relevant goal& and methods. 

What farmers in Nepal need, to quote one farmer, is 'not a 
better variety that requires even more fertilizer, but a good 
variety that requires leee fertilizer.' That is, farmers need 
an optimum fertility package, not a maxiinurn fertility package, 
and it must be suited to their available labor, risk-taking 
ability, taste, and several other important requirements and 
resource availabilftiee. It should also be noted, however, that 
  no st farmers are now convinced of the value of fertilizer. 

To develop such packages in turn requires the intense 
cooperation of research, extensior~, and farmers. In this 
improved reeearch system, there are likely to be at least three 
significantly different role8 for researchers to perform. 
First, they should continue to do adaptive trials. In thie way, 
Neyal will continue to bellefit from basic research done at 
international centers and in other national research programs. 
Before these varieties are released, all three actors should see 
farmers1 fields1 results. 

Second, research stations should be conduits for varieties 
from both domestic and foreign sources that will be tested by 
farmers (after only basic pest susceptibility screening) for a 
wider range of characteristics. This mechanism will both 
facilitate the rapid spread of accektable varieties and promote 
understanding of what characteristics farmers consider important. 

Armed with all of the above information and experience, 
researchers can begin to breed and select new varietiee that are 
truly relevant to the Nepali context. Some of the coordinated 
commodity improvemeut proyrams in Nepal are entering thie phase, 
but the second role still needs promotion and strengthening. 



TEN YEARS LAW& IN YHRIPUR 

bh' 
Gary Ender 

I arrived in shriPurl/ with my Puaoe Coryr is8uu rleeping 
bag, moequito net, malaria pille, and water filter, and my radio 
and tape recorder. We had bumped along tho canal bonk road many 
mile8 in the AID advisorle jeep. I soon settled into a room in 
the panchayat building. Within a year I had learned to speak 
and understand Nepali yaeslably and realized that I didn't need 
my mosquito net, malaria pills, or water filter. The earthen 
jug kept water cooler. 

My job was Junior Techr!?al Assistant - JTA - and while 
virtually none in Stlripur knew my name, nearly everyone knew 
*JTA eahebmc JTA'G are t h e  villaye-level aqriaiiltiiral eiiteiisirn 
workers who are supposed to know something about everything trom 
cereal crops to fruit saplings to improved implements to baiting 
rats to feediny pigs. In general tho JTA is supposed to go 
door-to-door with the message of krishi bikaah -- agricultural 
development -- but that was n e v e r x y  my style. I talked to 
people in tea shops and markets and still managed to work in 
cereals, fruite, plows, rats, pigs, and much more. 
Demonstrations of new varieties of rice and wheat were required, 
and these structured the time I didn't spend in farmer-friends1 
homes or in tea shops and markets. 

Shripur is a panchayat in the eastern Tarsi about 15 inilee 
from its district center. After the east-west highway was 
completed in the district, it was a two-hour walk and about two 
hours on the bus to the district center. The people of Shripur 
are a mixture of Hill and Tarai ethnic yroupe, probably a more 
diverse population than in most Tarai panchayats. At the time I 
was posted, PCV-JTA poets were selected partly on the basis of 
irrigated land, so I was duly impressed by the flowing channels 
of diverted river water. Like many Tarai areas, Shripur had its 
former zamindars and other moderately large land owners, as well 
as small land owners and tenants. There see111ed to be very few 
landless people who were not merchants or artisans. 

My arrival in Shripur coincided approximately with the 
denouement of the local cooperative society. It had managed to 
bring in significant quailtities of wheat seed auu f ertilizor, 
but many loans were not repaid, and the zamindarls 
representative extracted larye amounts trorn the till. This was 
nothing new, as the zamindar had also started to clean out the 

Yvillage name is fictitious. 



compulsory eavinge yodown and the panchayhk coffere. Becauee of 
the effort8 of the ccoperative and my Nepali JTA counterpart, 
however, improved wheat eeed had entered Bhripur, Now, even if 
farmere were not intereeted in ueing fe~tilizer, they could at 
leaet eave the seed and ehare it with their neighbore. Improved 
rice seed enterwd in the oame way, and rice ie w e n  eaeier to 
etore. 

~ u t i n g  my etay in Shriyur, no agricultural revolution, green 
or otherwise, occurred, Farmere exyreeeed a variety of ideae 
about fertilizer. They recogniged the growth-enhancing offecte 
of nitrogen, and some teaeyooned it around their cauliflowere. 
Some came to believe that it ruined their soil or that after 
once using it further use was required. A modeet and gradually 
increasing amount of wheat wae yrown, where irrigation was 
possible in the winter, and a few farmers continued to uee 
fertilizer on it. Improved rice varieties from Taiwan and IRRI 
found their niche in the aariy season, again where irrigation 
was available. We had to do some spraying to keep the bugs down, 
but the cooperative had purchased a eprayer which I could borrow, 
and my regular tripa to the district center to pick up mail 
allowed me to replenish the local supply of insecticide. 
Vegetable seeds were a big seller, and I used to collect some 
'interest' from those who made - sinki, dried fermented radish. I 
built a pen and raised an American pig on local rations. This 
project as a lot of fun and evoked moderate interest. One 
C h h e t r d  decided to raise a pig similarly for profit. 
Chhetris do not eat or touch pigs, but this farmer saw that by 
keeping the pig penned and having a hired person to clean the 
pen, he could turn a profit with no loss of status. There were 
several pork-eating groups in the area and there were also those 
among the Brahmins and who would openly or 
clandestinely eat was called. 

Many farrders got to hear my message in four years, but none 
seemed to be totally convinced about kriehi bikash and its 
new-fangled ways. By the time I left, then, I could tell myself 
that while the revolution had not started, the seeds had been 
planted in good places, namely, in the minds of several farmers 
who were likely to try the new ideas out. By then I knew that 
most farmers were best convinced by other farmers. Whether or 
when the revolution would come, though, I could not say. 

i ~ e m b e r  of the warrior caste. 

-?/A clever linguistic cross between 
limits) and bane1 (wild boar, which 

sunqur (pig, which is off 
anyone can eat). 



Returning to  8hrigur ten years l a t e r  wae enjoyable only 
because I yot to  egend time i n  the homee of nly frien~de. 
Otherwise it wae quite eaddening. 

The winter f i e ld s  were the f i r s t  Jieappointiny s i y h t .  Thore 
wae much more linseed planted than wheat. And quite a  number of 
f i e ld s  had only r ice stubble. Lineeed wae disayyointiiry t o  eee 
because, a s  I eoon found out, i t  only yielded 3 i~~aunde per 
bigha, whereas wheat would give 30 .  The price of ~nuetard 
(edib le)  o i l  had risen ohargly a f t e r  I l e f t ,  but  i t  s t i l l  wae 
not ten timee that of wheat. Linseed could be relayed into the 
r ice before harvest, rather than sown a f t e r  plowiny, so i t  eaved 
time. B u t  I t h i n k  the most inlyortant clue to  the rationale for  
th ie  unecononlio crop choice was the comment that  linseed was 
supposed t o  give an assured yield (one farmar even told me that  
livestock don't l ike  to  graze i t ) ,  whereae improved wheat was 
susceptible t o  insects, diseases, s t e r i l i t y ,  and lack of 
f e r t i l i t y .  Farl~lers krlbw that  f o r  wheat t o  do even reasonably 
weii, i t  needed nutrients from ei ther  comgoet (manurej or 
f e r t i l i z e r .  Fer t i l izer  was a caah c08t and a risk,  not t o  
mention available only irregularly i n  the village. (The eajha 
(cooperative) had gone 011  trike a t  wheat plantiny time!) And 
manure was gett ing harder t o  come by. 

Grazing land had become scarce because 81flall farmers needed 
t o  plant more winter crops to  feed the i r  families. Roadside 
ditches, riverbeds now cultivable because of canal works, and 
other miscellaneous pieces of land were now plowed and planted. 
More cultivated land and less  available manure would lead t o  
lower s o i l  f e r t i l i t y  unless f e r t i l i z e r  were ueed. H u t  I knew 
from my previous experience that  small farmers were those l ea s t  
able t o  take the risk of u s i n g  f e r t i l i z e r .  Many times t h i s  was 
part icular ly d i f f i cu l t  because they were tenants and the 
landlord shared the i r  output bu t  not the cost of inputs. 

Some of the t r ac t s  of r ice stubble I saw I knew t o  belong t o  
large landlords, some of whom I learned had increased the i r  
holdings since I had l e f t .  By leaving the i r  land fallow, they 
could protect i ts  f e r t i l i t y .  They migh t  even gain i f  other 
people's animals  razed and deposited manure on their  f i e i d s  
along w i t h  their  own anir~~als .  I n  any case, they were not the 
ones who needed the extra food. They could s i t  back and squeeze 
the i r  poorest tenants into sel l ing any land they owned or making 
a  more beneficial tenancy arrangement. 

TWO other saddening s i tuat ions became apparent to  Ine as  I 
s a t  i n  a  roadside tea shop near the home of my host. The f i r s t  
was that  I seemed to  notice that  many 'bullockn ca r t s  were i n  
fac t  being pulled by male luffaloe8. I asked my friend and he 
confirmed t h i s .  He explained that  the scarcity of grazing land 



had led many farmoro t o  etoy rairiny cows. cows had alwaye 
yivon loaa m i l k  than she-buffalors, bu t  without a cow a farmer 
cannot royroduce new bullocka, which a re  e r ren t i a l  for good 
draf t  yawctr. ilullocks had become voty exponaive, so wtron their  
bullorka got old, many €ar~naru were traveling quite fa r  t o  buy 
buffoloea which could be had somewhat more cbuayly than 
bullocko. Perhaye ae an ecotrolnicrt X should rejoice that  these 
farmer8 had been brouyht into the monetized liveetock economy. 
f wao add, however, b~cause I kt~ew that  poor puoplo who were not 
yet ready t o  onter that  economy had been Porcod out of the i r  
&$elf-sufficient system of producing new bullocks. 

Fewer cow6 and l e s s  grazing mean l e s s  mc, ure, bu t  more 
sople and r~~orv d i f f i cu l t  access t o  tho fores t  a lso mean less  

b::ewood per family. My friend told me tha t  h i s  family only r 
m W e  quita -- dung Uuraflome 'loys' -- for use i t 1  orre month of 
Cka monsoon, when the i r  firewood ran out. But: I could see that  
pamer families had bigger stocks of gu i ta ' s  than h i s ,  dryirrq i n  
t h e  winter eun. 

%'he second saddening event I observed concerned debt between 
R laX.qe larrdlord and a tenant whose ow11 land holdirly was getter. 
mari\bcar. The tenant had been served w i t h  a court payer te l l ing  
h t w  ti,  appear i n  the d i s t r i c t  center on a cer tain date i n  t h e  
wttrar of an old loan. Accordiny t o  him the loar~ dispute had 
bean dettl.ed; he had sold land t o  yay the debt, and he and the 
LandXord trad eigned an ayreement that  the debt was canceled. I 
Iet~1110uhi t'rom my trionds, thouylr, that  i n  the yrocess of signing 
pagars t h i s  probably rraive tenant had been duped in to  s i g n i n g  

rsr:trer payers which wore I r i s  current source of anxiety. 

A# lf the i r  own problems were not enough, farnrers in  Shri,,ur 
wew a.ik:o suffering from a factor of international origin. The 
~ d j o t  W s h  crop i n  Shriyur is jute, and for  the l a s t  several 
y4anU t h  price has been qui te  low. While I can pick up a 
trlsyl~onte i r r  Washinyton and f i n d  out an expert 's  best guess on 
t b c  jjq!M&mctS for Synthetic al ternat ives,  a Earner i n  Nepal 
~lc#ray cmnot. Moreover, previous years of low prices have 
a l ~ & y @  avytrtually been followed by years of good prices, so the 
f*~ip@t!'d h t u i t f v e  notion may be t o  keep plarlting jute and hope 
P@e 44 higher price. Here, too, there is an investment of 
~ d B t l g c 4 ~  ~b.a'.red labor, and other valuable resources which 
E+@tWe#k(! a siynificant risk for  a l l  farmers. 

One $J,tervoniny factor which haa begun to  provide benefits 
kc: C s r t ! a W t ~  i n  Shriyur is education. The result6 are still 
!rrikad, hawever. I t  seems that  farm households are  sacr if ic ing 
rRwQ tlrt d;2West i n  the education of the i r  sons t o  a higher level 
k$&W k#81~6.  I n  the case of my closeat friend, h i s  younyer 
kcukh$e a~tudied f a r  enough t o  become a teacher in  the local h i g h  
i@dhoait which was running well without government support. The 
kr&Irlr+a Ofife was also a teacher and they had no ayri*:ultural 



income. My ffriend'e elclcret daughter hacl aleo etuclied eriougl~ t o  
be a teacl~er 'e  aneiotant and was bringing home a modest ealary. 
Thie example i e  atypical ,  howevcrr. I met many farlr~ero whoeo 
son8 had completed ten or 80 year6 of education and were engaged 
solely i n  farming or i n  farming and a side bueineee. Their 
higher education i e  not l ikely t o  make them any more open to  
modern farming or help them eucceed i n  bueineeej farmere are  
already open t o  moderl~ farming ideas, and educatiol~ beyond 
l i teracy and numeracy for a vil lage merchant is probably of 
l i t t l e  use. The governnwnt i e  still the main source 0% jobs for 
which educatior~ i s  the main requirement. Mafly of theee farmere' 
son8 w i l l  not have been able t o  colnylete qui te  enough education 
to  quali ty.  Even i f  they d i d ,  t h e  f i e rce  competition makee a 
'eource' (contact)  a neceseity, 

On the more posit ive side i n  agriculture,  there have been 
indieputable benefits f ro~n the research and exteneion eyetem. 
Varieties l ike  Maeuli ( r i c e )  and RH-21  (wheat) are  widely 
dispersed i t 1  the Tarai. They have f i t  in to the Tarai farming 
system beciiuee they have a nul~lber of good chariictorietice, i .e . ,  
more than j u s t  h i g h  yield. Masuli ha8 yood eatiny quali ty,  
brings a yood price, and has ample f l ex ib i l i t y  i n  aye a t  
transplanting. RR-21  has large, bold, white yrain, and u n t i l  
recently good rust  reeietence, IR-8, an old I R R l  variety, give8 
a very good yield i t 1  the early eeaeon. Although i t s  eating 
quality i s  poor, small farmers who have irriyvtiorl need to  trade 
quantity for quality. 

Meals were always a part  of a v i e i t  t o  one of my friends,  I 
a t e  more meals per day than I ever would have i n  Kathn~arldu and 
s t i l l  a t e  fewer than my friends offered. I l e f t  Shripur, then, 
w i t h  a f u l l  stomach and happy t o  have been reunited w i t h  people 
who meant very much t o  me. The lingering doubt I could not 
dispel was whether most of those i n  Shriyur would have f u l l  
stomachs and happiness i n  the coming years. 



Table 8-1. 
Aroa Under Improved Varietiar of Whaat and Rice 

Nepal, 1964-80 

wneat R ~ O I  
Year Total Area % Undes Total Aroa 1 Under 

('000 ha) Iravrovod ('000 ha) Im~rovacl 

1964/65 100 -- 1101 
1965/66 118 3 7 1111 0.6 
1966/67 126 9 0 llU0 1 * 2  
1967/68 192 14.4 1154 2.3 
1968/69 208 26.1 1162 3.7 
1969/70 226 33.8 1173 4 . 3 
1970/71 228 43.1 1182 5.7 
1971/72 239 48.5 , 1201 6e8 
1972/73 259 65.7 1140 15.1 
1973/74 274 75.5 1327 16.7 
1974/75 291 84.8 1240 18*0 
1975176 329 71 0 1256 17.2 
1976/77 348 73,O 1262 17.5 
1977/78 366 78.4 1264 23.0 
1978/79 356 85,4 A263 24.7 
1979/80 367 85e7 1254 25.1 
1980/81 (estimate) 381 83,s 1276 25,5 

Source: Food and Agricultural Marketing Sorvicee, HMG/N. 



T l b l o  8-2. 
Area and Product ion  o f  Major Croya 

Nepal t  1964/65 - 1980/81 

BOODOHAINS 
Yeare Paddy Ma i zo fdhrat Millet - 

' 000  Ha, MT '000  Ha, MT '000  Ha, MT '000  Ha, MT 

CASH CHOPS 
6ugarcane J u t e  O i l e e e d e  

1979/88 2 3  
1980/81 ( E s t . )  25  

s o u r c e :  M i n i s t r y  o f  Financet  Econolnic s u r v e y ,  v a r i o u s  y e a r s .  



Table r-3. 
Indicator8 o f  Imyrovvd T~chnology Adoption, 1967 - 80 

8elocted Yearo, Three Belocted Dietricte 

All Nepal Bhairawa Ravpur Yarwaniyur 
(Ruuandehi) (Chitwan) (Barea) 

1. HYV Beed Baloe (MT) 
19691'70 661 

2. Che~nical Fertilizer Sales ('000 MT) 

Sources: Ayricultural Inputs Corporation a $ - ~ m n "  the World Bank, 
1979. Nepal Ayricultural Sector Review, yp. 72 and 85, and 
in World Bank, 1981. District data con~piled from official 
statistics by USAID/Nepal, 1980. 

d Maize, paddy, and wheat seed combined. Wheat seeds are the most 
important. The years represented were randomly selected. 

Y  if fererlt mixes of fertilizers. 
21 P = Paddy; u = Hheat; M = Naize 



Table F-4, 
Agricultural sector lxport lrrninge 

Nayall 1968 - 1979 
(Mil l iono of RUpeao) 

8ource: Nepal RaetEa bank, Quarterly laonomtc B u l l e t i n r  Vol. XVr 
NO. 4, J u l y ,  1981, Table 37 and Vol. X, No. 2, Table 29. 

To aountriee other than India. 
includer food and l ive animal., tobacco and beverages, 

crude materiale and inedible6 except fuele, animal and 
vegetable oi l6  and fate,  and jute from the manufactured goods 
category. A l l  fokestry hae been exclud8d. 
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