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Objectives

T h e ob jec t i ves o f t h i s m e e t i n g w e r e t o raise awareness a n d i n f o r m k e y

g o v e r n m e n t p o l i c y m a k e r s i n N e p a l o f t h e p o s i t i v e i m p a c t i n t e g r a t e d c r o p

m a n a g e m e n t ( I C M ) o f c h i c k p e a has o n t h e l i v e l i h o o d s o f t h e r u r a l p o o r i n

N e p a l a n d S o u t h A s i a a n d h o w w i d e scale a d o p t i o n o f c h i c k p e a can d i r e c t l y

address a k e y f ace t o f H i s M a j e s t y ' s G o v e r n m e n t o f N e p a l ' s ( H M G N ) 10 t h

Plan . A c c e l e r a t i n g i n c o m e a n d e m p l o y m e n t g r o w t h i n N e p a l ' s r u r a l e c o n o m y

has b e e n i d e n t i f i e d a s t h e p r i m a r y t a rge t f o r i n - c o u n t r y d e v e l o p m e n t u p t o 2 0 0 7

b y t h e N a t i o n a l P l a n n i n g C o m m i s s i o n i n t h e P o v e r t y R e d u c t i o n S t r a t e g y Paper

o f t h e 10 t h P lan .

T h i s m e e t i n g w i l l also enab le researchers a n d e x t e n s i o n w o r k e r s i n s i m i l a r

o r assoc ia ted p r o j e c t s t o p r e s e n t t h e i r w o r k . S u b s e q u e n t d iscuss ions w i l l

enab le t h e d e v e l o p m e n t o f a s t ra tegy f o r w i d e - s c a l e a d o p t i o n o f c h i c k p e a

w i t h i ts c o n c o m i t a n t I C M . I t w i l l also h e l p g o v e r n m e n t a n d n o n - g o v e r n m e n t

o rgan iza t i ons w o r k w i t h f a r m e r s , c o m m u n i t y based o rgan iza t i ons a n d t h e

p r i v a t e sec to r t o redress t h e d e c l i n e o f c h i c k p e a p r o d u c t i o n i n N e p a l . I t w i l l

i d e n t i f y h u r d l e s t o success fu l i m p l e m e n t a t i o n a n d h o w t h e y can b e o v e r c o m e .

T h e lessons l e a r n e d f r o m t h e p i l o t p r o j e c t a n d t h e w o r k o f o t h e r s have also

b e e n i d e n t i f i e d t h r o u g h c o n s u l t a t i o n w i t h p a r t i c i p a n t s a t t h i s m e e t i n g a n d are

d o c u m e n t e d as a separa te p a p e r in t h e s e p roceed ings .

T h i s w o r k s h o p s h o u l d encou rage k e y p o l i c y m a k e r s t o e m b e d t h e a d o p t i o n

o f I C M w i t h c h i c k p e a i n t o t h e n a t i o n a l a g r i c u l t u r a l s t ra tegy a n d a p p l y s i m i l a r

p r i n c i p l e s t o o t h e r w i n t e r c rops f o r d i v e r s i f i c a t i o n i n r i ce -based c r o p p i n g

sys tems .
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Welcome address

S L M a s k e
1

Respec ted C h a i r m a n , H o n o r a b l e M i n i s t e r , H o n o r a b l e Ass i s tan t M i n i s t e r ;

Sec re ta ry a n d J o i n t Secretary , M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s ;

D i r e c t o r G e n e r a l I C R I S A T , D r P h i l i p C S t e v e n s o n , N R I ; D r Suresh Pande,

I C R I S A T ; d i s t i ngu i shed guests, lad ies a n d g e n t l e m e n . . .

O n b e h a l f o f E x e c u t i v e D i r e c t o r , N e p a l A g r i c u l t u r a l Research C o u n c i l

( N A R C ) and i ts staf f , a w a r m w e l c o m e t o a l l p a r t i c i p a n t s f r o m va r ious c o u n t r i e s

to t h i s w o r k s h o p on Policy and strategy for increasing income and food security 

for poor farmers in Nepal and South Asia through improved crop management 

of high yielding chickpea in rice fallows. I h o p e y o u h a d a c o m f o r t a b l e j o u r n e y

t r ave l i ng t o K a t h m a n d u and t h a t y o u have a p leasan t stay w i t h us .

W h e n l C R I S A T - N R l r e q u e s t e d u s t o o rgan ize t h i s w o r k s h o p , a l t h o u g h t h e

reques t c a m e ve ry la te , we w e r e d e l i g h t e d t o hos t i t ; we have a l o n g s t a n d i n g

re l a t i onsh ip w i t h I C R I S A T a n d t h e U n i t e d K i n g d o m .

As y o u can see, we have a busy s c h e d u l e i n t h e n e x t t w o days a n d o u r

ob jec t i ves are t o exchange i n f o r m a t i o n , h o l d d iscuss ions a n d p lan ac t i v i t i es f o r

t h e f u t u r e . I t w o u l d also b e a p p r o p r i a t e t o d iscuss c o m m o n p r o b l e m s a n d t h e

reasons f o r d e c l i n e i n t h e area a n d p r o d u c t i o n o f c h i c k p e a i n N e p a l .

I am c o n f i d e n t t h a t f r u i t f u l d e l i b e r a t i o n s w i l l l ead t o a m e a n i n g f u l o u t c o m e .

Lad ies a n d g e n t l e m e n , o n b e h a l f o f N A R C s ta f f a n d m y s e l f , I once again

w e l c o m e al l o f y o u . I h o p e y o u w i l l e n j o y K a t h m a n d u o u t s i d e t h e w o r k s h o p

d e l i b e r a t i o n s as w e l l .

T h a n k y o u .

1Crops and Hor t icu l ture, Nepal Agricul tural Research Counci l , Nepal.
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You r Exce l l ency , M r H o r n N a t h D a h a l , M i n i s t e r o f A g r i c u l t u r e a n d C o o p e r a t i v e s ,

G o v e r n m e n t o f N e p a l ; You r Exce l l ency , M r U m a k a n t h C h a u d h a r y ,

A s s i s t a n t M i n i s t e r o f A g r i c u l t u r e a n d C o o p e r a t i v e s , G o v e r n m e n t o f N e p a l ;

D r H K U p a d h a y a , M e m b e r o f t h e N a t i o n a l P lann ing C o m m i s s i o n , G o v e r n m e n t

o f N e p a l ; M r C h a i r m a n , M r M i n i s t e r a n d G e n t l e m e n o n t h e dais ...

I a m reso l ved t o t a rge t m y o p e n i n g r e m a r k s spec i f i ca l l y t o y o u , t h e sen io r

p o l i t i c i a n s p r e s e n t , as w h i l e I am m o r e t h a n sat is f ied w i t h t h e sc ien t i f i c

d i m e n s i o n s o f t h e p r o j e c t assoc ia ted w i t h t h i s w o r k s h o p , I a m m u c h less

h a p p y w i t h t h e p o l i c y e n v i r o n m e n t i n w h i c h i t i s a t t e m p t i n g t o b r i n g a b o u t

d e v e l o p m e n t i n S o u t h As ia .

T h e n e w Sc ience C o u n c i l o f t h e C o n s u l t a t i v e G r o u p f o r I n t e r n a t i o n a l

A g r i c u l t u r a l Research ( C G I A R ) has r e c e n t l y f o r m u l a t e d a n e w series o f

a g r i c u l t u r a l research p r i o r i t i e s ( h t t p : / / w w w . c g i a r . o r g / p d f / a g m 0 4 / a g m 0 4 _ c g i a r _

d r a f t _ p r i o r i t i e s . p d f ) . I n t h i s d o c u m e n t , t h e Sc ience C o u n c i l i s r e c o m m e n d i n g

t o I n t e r n a t i o n a l A g r i c u l t u r a l Research I n s t i t u t e s s u c h a s I C R I S A T , C I M M Y T

a n d I R R I , a l l o f w h o m are i n v o l v e d i n t h i s p r o j e c t , t o g ive m u c h grea te r a t t e n t i o n

t o c r o p d i v e r s i f i c a t i o n , h i g h va lue c o m m o d i t i e s a n d m a r k e t - d r i v e n app roaches

t o research . A l l o f t hese p r i o r i t i e s , happ i l y , have b e e n fo reseen several years

b e f o r e a n d a d o p t e d b y t h e researchers i n t h i s p r o j e c t . I c o m m e n d t h i s a p p r o a c h

t o y o u s t r ong l y a s I C R I S A T be l ieves t h a t c r o p - l i v e s t o c k sys tems d i v e r s i f i c a t i o n

and m a r k e t f a c i l i t a t i o n are necessary p r i o r i t y research t h r u s t s i f we are go ing

t o b e ab le t o h e l p f a r m e r s t o b e able t o p r o d u c e a n d sell a g r i c u l t u r a l p r o d u c e

s u f f i c i e n t l y t o r e m o v e t h e m s e l v e s f r o m pove r t y .

Yes, f o o d p r o d u c t i v i t y p e r u n i t area m u s t increase i n t h e l i g h t o f r a p i d l y

c l i m b i n g p o p u l a t i o n s i n S o u t h As ia b u t t h i s c a n n o t b e a c h i e v e d w i t h o u t also

p a y i n g d u e rega rd t o g o o d e n v i r o n m e n t a l p rac t i ces . S u c h p rac t i ces are b e i n g

r e c o m m e n d e d b y t h i s p r o j e c t i n f o s t e r i n g i n t e g r a t e d pes t , disease a n d n u t r i e n t

m a n a g e m e n t a n d also b y e n c o u r a g i n g use o f i m p r o v e d c r o p i n t e n s i f i c a t i o n

t h r o u g h u s i n g l e g u m e s i n r o t a t i o n w i t h r i ce i n w h a t are p r e s e n t l y r i ce f a l l o w

lands .

1 International Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh, India.

3

JDH K e a t i n g e
1

Welcome address from ICRISAT:

Legumes and cereals in development and

the need for effective policy change to

help alleviate poverty in South Asia



T h i s b r ings m e t o m y m a j o r issue. I ask y o u t o t e l l m e w h e t h e r o r n o t t h e

a g r i c u l t u r a l po l i c ies o f t h e G o v e r n m e n t o f N e p a l are p r o v i d i n g a s u p p o r t i v e

p o l i c y e n v i r o n m e n t f o r t hese des i rab le a g r i c u l t u r a l i n t e r v e n t i o n s . I have s o m e

d o u b t s a s t o w h e t h e r t h e p r e s e n t p o l i c y e n v i r o n m e n t i s t r u l y s u p p o r t i v e . For

e x a m p l e , v e r y large q u a n t i t i e s o f r i ce s t r a w are b e i n g p r o d u c e d i n t h e f a r m i n g

sys tems o f t h e Nepa lese Tera i a n d s u r r o u n d i n g reg ions i n S o u t h As ia . T h i s i s

o f t e n be ing b u r n e d w h i c h nega t i ve l y a f f ec t s t h e e n v i r o n m e n t a n d i s n o t b e i n g

used f o r a t r u l y p r o d u c t i v e p u r p o s e s u c h as an a n i m a l f e e d . W h y i s t h i s so?

Clear l y , p l an t b reeders f o r r i ce have g i v e n t h i s f a c t o r i n s u f f i c i e n t a t t e n t i o n t o

da te a n d t h u s f e e d q u a l i t y i s v e r y l o w . I t c o u l d b e m u c h inc reased i n p a l a t a b i l i t y

a n d d i g e s t i b i l i t y b y g o o d b r e e d i n g a n d w i t h t h e a d d i t i o n o f sma l l q u a n t i t i e s

o f l e g u m e s t r a w ( c h i c k p e a , l e n t i l s , m u n g b e a n e t c . ) . H o w e v e r , s u c h l e g u m e

st raws are n o t y e t ava i lab le i n s u f f i c i e n t q u a n t i t y i n loca l f a r m i n g sys tems as

t h e N e p a l A g r i c u l t u r a l Research C o u n c i l ( N A R C ) , i t s s u p p o r t i n g i n s t i t u t e s a n d

t h e e x t e n s i o n serv ices have p l a c e d l e g u m e s i n a m u c h l o w e r na t i ona l p r i o r i t y

ca tegory t h a n r i ce o r w h e a t . I n s u p p o r t o f t h i s c o n t e n t i o n , t h e n , I ask y o u t o

c o u n t t h e n u m b e r o f cerea l sc ien t i s t s i n t h e s e i n s t i t u t i o n s a n d t o t a l - u p t h e i r

associated b u d g e t versus t h e i r e q u i v a l e n t s i n t h e area o f pu l se c r o p research .

I t w i l l be a s t r o n g m i s m a t c h , I fear. A p o l i c y change , t h e r e f o r e , in s u p p o r t o f a 

s t ronger pu lses research a n d d e v e l o p m e n t cad re is a p o l i c y i n t e r v e n t i o n t h a t I 

am p l ead ing w i t h y o u t o m a k e as soon as poss ib le .

T h i s i s n o t a p r o b l e m o n l y assoc ia ted w i t h N e p a l . Ra ther , t h i s i s a c lear

hangover f r o m t h e 1960s a n d 1970s i n S o u t h As ia w h e n t h e G r e e n R e v o l u t i o n

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

f o r i r r i g a t e d cerea l p r o d u c t i o n r e m a i n s c o m m o n i n S o u t h As ia . For e x a m p l e ,

t o d a y i n I n d i a , m i n i m u m s u p p o r t p r i ces f o r r i ce a n d w h e a t a n d a v e r y cerea l

d o m i n a t e d research a n d d e v e l o p m e n t cad re c o n t i n u e t o ex i s t even w h e n t h e r e

i s a cons ide rab le s u r p l u s o f r i ce a n d w h e a t i n I n d i a ' s g ra in s torage fac i l i t i es a n d

t h e large i m p o r t b i l l s f o r pu lses a n d o i l seeds c o n t i n u e t o r ise. T h i s i s c l ea r l y

n o t a log ica l s ta te o f a f fa i rs i n 2 0 0 4 . I n o t e t h a t t h i s i s n o t o n l y t h e f a u l t o f

t h e g o v e r n m e n t s o f S o u t h A s i a : I obse rve i n t h e r e c e n t E x t e r n a l P r o g r a m a n d

M a n a g e m e n t R e v i e w o f I R R I ( h t t p : / / w w w . c g i a r . o r g / p d f / a g m 0 4 / a g m 0 4 _ i r r i _

e p m r . p d f ) t h a t l e g u m e issues w e r e h a r d l y r e f e r r e d t o a t a l l . Yet , t h i s w o r k s h o p

w i l l a d e q u a t e l y d e m o n s t r a t e t h e i r s u b s t a n t i a l i m p o r t a n c e i n t h e ove ra l l

p r o f i t a b i l i t y o f p o t e n t i a l r i c e / l e g u m e sys tems i n Bang ladesh , Pak is tan , N e p a l

and n o r t h e r n I n d i a . L e g u m e s can no l onge r be a f f o r d e d a second-c lass p o l i c y

e n v i r o n m e n t , o t h e r w i s e f a r m e r s w i t h t h e p o t e n t i a l t o g r o w these c rops m a y

l inger unnecessa r i l y i n p o v e r t y f o r t h e fo reseeab le f u t u r e .

F ina l ly , M r M i n i s t e r , once y o u r e v i e w t h e p r e s e n t po l i c i es o f t h e G o v e r n m e n t

o f N e p a l i n t h e l i g h t o f t h e f i n d i n g s o f t o d a y ' s w o r k s h o p , l e t m e m a k e a p lea f o r

y o u also t o g ive u r g e n t t h o u g h t t o t h e n e e d f o r a p p r o p r i a t e l eg i s la t i on f o r t h e

p o t e n t i a l t e s t i n g a n d re lease o f n e w g e n e t i c a l l y m o d i f i e d c h i c k p e a s , p igeonpeas
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a n d g r o u n d n u t s w h i c h w i l l soon be avai lab le as i n t e r n a t i o n a l p u b l i c goods t o

N A R C sc ien t is ts f r o m I C R I S A T . T h e s e w i l l have b e e n t h r o u g h al l t h e r i go rous

t e s t i n g a n d safe ty p r o c e d u r e s a d o p t e d b y t h e I n d i a n G o v e r n m e n t . T h e disease

res is tance and m u c h s t ronge r I P M qua l i t i es o f t h e n e w va r ie t i es are l i k e l y t o

b e o f subs tan t i a l b e n e f i t t o t h e f a r m e r s o f t h e Tera i . I t i s i m p o r t a n t t h a t t hese

f a r m e r s are n o t o u t - c o m p e t e d b y t h e i r near ne ighbo rs i n loca l m a r k e t s once

these va r ie t i es are avai lab le f o r release i n I nd i a a n d Bang ladesh i n t h e v e r y near

f u t u r e . Researchers can o n l y go so fa r i n d e m o n s t r a t i n g i m p o r t a n t d e v e l o p m e n t

p o t e n t i a l a s t h i s w o r k s h o p w i l l show; a f t e r t h a t t h e p o l i t i c i a n s m u s t also j o i n

hands a n d c rea te a f e r t i l e p o l i c y e n v i r o n m e n t a n d g o o d gove rnance i n w h i c h

t h e p o t e n t l e g u m e seeds o f d e v e l o p m e n t can f l o u r i s h f o r t h e u l t i m a t e b e n e f i t o f

t h e m a n y d i sadvan taged , m a l n o u r i s h e d and p o o r a g r i c u l t u r a l f a m i l i e s i n S o u t h

A s i a .
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W h a t w e w a n t e d t o a c h i e v e i n 2 0 0 0

Fou r years ago, I s t o o d h e r e in K a t h m a n d u a n d add ressed a v e r y s i m i l a r aud ience

a n d m a n y o f t h e faces t o d a y are t h e same as t h o s e in S e p t e m b e r 2 0 0 0 . I spoke

f r o m a p l a t f o r m o f h o p e and a m b i t i o n and w h i l e I was c a u t i o u s l y o p t i m i s t i c ,

t h e r e was n o w a y o f rea l l y k n o w i n g h o w t h e subsequen t t h r e e seasons w o u l d

pan o u t . I h a d s e c u r e d s o m e f u n d s f r o m t h e C r o p P r o t e c t i o n P r o g r a m m e

( C P P ) o f D F I D , a n d w e h o p e d t o use these f u n d s t o b u i l d o n t h e success o f

ear l ie r w o r k b y D r S Pande and I C R I S A T co l l abo ra to r s u n d e r f o r m e r A D B

f u n d s . I h i g h l i g h t e d h o w w e h o p e d t o b r i n g s t ra teg ic research f r o m a l l areas

o f a g r i c u l t u r a l sc ience - e n t o m o l o g y , pa tho logy , a g r o n o m y a n d s o c i o e c o n o m i c s

6
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O n b e h a l f o f t h e N a t u r a l Resources I n s t i t u t e ( N R I ) , I w o u l d l i k e t o w e l c o m e

al l of y o u to t h i s m e e t i n g on Policy and strategy for increasing income and 

food security for poor farmers in Nepal through improved crop management of 

chickpea in rice fallows in Asia. I w o u l d p a r t i c u l a r l y l i ke to w e l c o m e o u r guests

o f h o n o r : M r H o r n N a t h D a h a l , M i n i s t e r f o r A g r i c u l t u r e and C o o p e r a t i v e s ;

M r U m a k a n t a C h a u d h a r i , Ass i s tan t M i n i s t e r f o r A g r i c u l t u r e a n d C o o p e r a t i v e s ;

D r H K U p a d h y a y a , H o n o r a b l e M e m b e r o f t h e N a t i o n a l P lann ing C o m m i s s i o n ;

M r B h a i r a b Raj K a i n i , J o i n t Secretary , M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s

( M o A C ) ; M r S S Shres tha , D i r e c t o r G e n e r a l , D e p a r t m e n t o f A g r i c u l t u r e and

M r D S P a t h i k , E x e c u t i v e D i r e c t o r , N e p a l A g r i c u l t u r a l Research C o u n c i l .

I w o u l d l i k e t o t h a n k al l t h e p a r t i c i p a n t s o f t h i s m e e t i n g f o r m a k i n g , i n

m a n y cases, a cons ide rab le e f f o r t to get h e r e . As a f r e q u e n t v i s i t o r to N e p a l ,

I w o u l d l i k e t o t h a n k o u r hosts , t h e N e p a l A g r i c u l t u r a l Research C o u n c i l

( N A R C ) , w i t h o u t w h o m n o n e o f o u r successes o f t h e last f e w years c o u l d have

b e e n a c h i e v e d .

I w o u l d also l i k e t o t h a n k D r W i l l i a m Dar , D i r e c t o r G e n e r a l o f t h e

I n t e r n a t i o n a l C r o p s Research I n s t i t u t e f o r t h e S e m i - A r i d T rop i cs ( I C R I S A T )

r e p r e s e n t e d t o d a y b y D r D y n o Kea t i nge , D e p u t y D i r e c t o r G e n e r a l o f I C R I S A T ,

f o r g i v i ng his c o n t i n u e d s u p p o r t and e n d o r s e m e n t . A n d f ina l ly , I w o u l d also l i k e

t o e x t e n d m y pe rsona l t h a n k s t o D r Suresh Pande w h o has gone t o g rea t l eng ths

t o o rgan ize t h i s m e e t i n g o n b e h a l f o f t h e p r o j e c t and also f o r h is e n o r m o u s

c o n t r i b u t i o n t o t h e success o f i n t e g r a t e d c r o p m a n a g e m e n t o f c h i c k p e a i n

N e p a l o v e r t h e past f e w years.



- t o g e t h e r i n a m u l t i d i s c i p l i n a r y a d a p t i v e phase t o s h o w rea l i m p a c t f o r f a r m e r s

and t h e i r l i v e l i h o o d s .

l w a n t t o use t h i s m e e t i n g as an o p p o r t u n i t y t o raise awareness a b o u t t h e

a s t o u n d i n g successes o f t h e p r e v i o u s p r o j e c t . Br ie f l y , w e w a n t e d t o e x p a n d

t h e r e m i t o f t h e ear l ie r w o r k , a n d e x p a n d i ts geograph ic f ocus . W e w e r e able

t o d e t e r m i n e cons t r a i n t s a n d issues f o r f a r m e r s t h r o u g h r u r a l appraisals and

s u b s e q u e n t l y w e d e v e l o p e d a n I n t e g r a t e d C r o p M a n a g e m e n t ( I C M ) s t ra tegy

f o r d r a m a t i c a l l y i m p r o v i n g c h i c k p e a p r o d u c t i o n and f e d t h i s b a c k t o f a r m e r s

t h r o u g h f a r m e r schoo ls a n d ac t i ve d e m o n s t r a t i o n s . Fa rmers w e r e o n average

able t o d o u b l e t h e i r y i e lds . T h i s was v a l i d a t e d t h r o u g h p r o m o t i o n t o 3 5 0 0

f a r m e r s i n 1 4 o f t h e 2 0 d i s t r i c t s i n t h e N e p a l Terai b e t w e e n 2 0 0 1 a n d 2 0 0 4 .

T h e p o t e n t i a l o u t c o m e i s t h a t t h i s s y s t e m c o u l d b e e x t e n d e d t o m a n y m o r e

h o u s e h o l d s i n N e p a l and m u c h larger n u m b e r s i n Bangladesh and I nd i a as w e l l

as t o f a r m e r s i n Pak is tan and A f g h a n i s t a n . U l t i m a t e l y , we m a n a g e d w i d e scale

d i s t r i b u t i o n o f t h e I C M techno log i es a n d r e p o r t s f r o m f i e l d scouts suggest t h a t

m a n y m o r e l e a r n e d o f t h e bene f i t s v ia loca l k n o w l e d g e d i s s e m i n a t i o n . T h i s

a c h i e v e m e n t w o u l d neve r have been poss ib le b u t f o r t h e t i re less c o o p e r a t i o n

and e f f o r t s o f N A R C . B u t h o w m a n y c o u l d w e reach i f t h e m a n t l e was t a k e n u p

by M o A C as a m a j o r e x t e n s i o n i n i t i a t i v e - 3 0 , 0 0 0 o r even 3 0 0 , 0 0 0 ?

N e p a l ' s p o v e r t y f o c u s

I h o p e t h a t t h i s m e e t i n g w i l l s t i m u l a t e p o l i c y m a k e r s i n N e p a l and o t h e r

s takeho lde rs i n t o a c t i o n , and I h o p e u l t i m a t e l y we can pe rsuade t h e M o A C as

w e l l as n o n - g o v e r n m e n t agencies i n N e p a l t o h e l p us sca le -up t h e e x t e n s i o n o f

t h i s p r o v e n t e c h n o l o g y c o u n t r y w i d e .

A c c e l e r a t i o n o f i n c o m e a n d e m p l o y m e n t g r o w t h i n t h e r u r a l e c o n o m y o f

N e p a l was i d e n t i f i e d b y N e p a l ' s N a t i o n a l P lann ing C o m m i s s i o n t h r o u g h t h e

Pove r t y R e d u c t i o n S t ra tegy Paper (PRSP 10 t h P lan) as t h e p r i m a r y ta rge t f o r i n -

c o u n t r y d e v e l o p m e n t u p t o 2 0 0 7 ( A n o n 2 0 0 3 ) . T h i s was also r a t i f i e d b y D F I D

i n t h e C o u n t r y Ass is tance Plan ( S e p t e m b e r , 2 0 0 3 ) . T h e r e c o g n i t i o n o f p o v e r t y

f o c i a n d i d e n t i f i c a t i o n o f spec i f ic ta rge ts b y w h i c h t o address p o v e r t y r e d u c t i o n

i s essent ia l i n g u i d i n g d e v e l o p m e n t w o r k e r s . Spec i f i ca l ly , t h e r e p o r t i n d i c a t e d

t h a t s t ra teg ies and approaches t h a t can i m p a c t r a p i d changes o n t h e w e a l t h

a n d e m p l o y m e n t o f t h e r u r a l p o o r n e e d t o b e i d e n t i f i e d . O u r p r o j e c t o n t h e

I C M o f c h i c k p e a i n N e p a l i s a r o b u s t , c o s t - e f f e c t i v e a n d e f f i c i e n t a p p r o a c h f o r

inc reas ing c h i c k p e a p r o d u c t i o n . W e have s h o w n t h a t i t has d i r e c t l y inc reased

t h e w e a l t h o f p a r t i c i p a t i n g f a r m e r s and t h a t t h i s i n t u r n inc reased e m p l o y m e n t .

T h e r e f o r e , t h e I C M o f c h i c k p e a d i r e c t l y addresses one o f t h e m a j o r facets o f

N e p a l ' s p o v e r t y r e d u c t i o n s t ra tegy and t h u s p r o v i d e s a m o d e l p r o j e c t f o r t h e

g o v e r n m e n t to p u r s u e a n d I h o p e t h a t t h i s i s r e c o g n i z e d d u r i n g d iscuss ions over

t h e n e x t t w o days a n d b e y o n d .
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P r o j e c t o u t p u t s

1. Lessons from previous phase of chickpea lCM identified and documented 

A m a j o r o b j e c t i v e o f t h i s m e e t i n g I be l i eve s h o u l d be to i d e n t i f y and syn thes ize

lessons f r o m t h e p r e c e d i n g p r o j e c t s . W e n e e d t o ensu re t h a t subsequen t u p t a k e

a n d sca l ing -up i s e f f e c t i v e , o p t i m i z e d a n d sus ta inab le . T h e r e f o r e , I w a n t t o

stress t h e i m p o r t a n c e o f t h i s aspect o f t h e m e e t i n g , a n d w o u l d l i ke each o f

u s t o f ocus s o m e t i m e i n p r e s e n t a t i o n s a n d d iscuss ions o n s o m e o f t h e lessons

l e a r n e d f r o m t h e p r e v i o u s p r o j e c t o r o t h e r r e l evan t expe r i ences t h a t c o u l d h e l p

us d e t e r m i n e t h e bes t w a y f o r w a r d . I m u s t stress t h a t t h i s i s t o i d e n t i f y g o o d

as w e l l as b a d lessons a n d also to d r a w on lessons l e a r n e d f r o m o t h e r r e l a t e d

p ro j ec t s a n d e x p e r i e n c e s a b o u t w h i c h w e w i l l hear s o m e t h i n g over t h e c o m i n g

t w o days. A q u i c k l o o k a t t h e l i s t o f p a r t i c i p a n t s a n d t h e i r t i t l e s i nd i ca tes a great

dea l o f e x p e r i e n c e , k n o w l e d g e a n d p o t e n t i a l he re i n t h e r o o m .

2. Raising awareness among policymakers and implementers on the value of 

chickpea rehabilitation 

W e have ra ised awareness o f t h e i m p a c t o f I C M o n c h i c k p e a a m o n g f a r m e r s

d u r i n g t h e last p r o j e c t phase b u t n o w w e n e e d t o raise awareness o f t h e

p r o j e c t o u t p u t s t o N G O s , C o m m u n i t y Based O r g a n i z a t i o n s ( C B O s ) , S m a l l

a n d M e d i u m E n t e r p r i s e s , a n d G o v e r n m e n t O r g a n i z a t i o n s . N o w , w e w a n t t o

s t r e n g t h e n na t i ona l c a p a c i t y i n N e p a l t o p r o v i d e f a r m e r s w i t h t h e i n f o r m a t i o n

and s u p p o r t n e e d e d t o e m b e d t h e p r a c t i c e o f p r o d u c i n g h igh y i e l d i n g c h i c k p e a

(or even o t h e r a p p r o p r i a t e Rab i c rops ) i n r i ce f a l l o w s t h r o u g h o u t N e p a l , a n d t o

i n f l u e n c e s i m i l a r i n s t i t u t i o n s i n Bang ladesh a n d I n d i a - t h e r e b y i m p r o v i n g t h e

l i ve l i hoods o f r i ce a n d c h i c k p e a f a r m e r s i n t hese reg ions .

3. Strategy for wider promotion of chickpea rehabilitation developed with key 

policymakers in Nepal-policy document written 

U l t i m a t e l y , these p r o c e e d i n g s w i l l b e p u b l i s h e d b y I C R I S A T and w e are v e r y

g r a t e f u l t o t h e m f o r t h a t . We also p l a n a p o l i c y d o c u m e n t as an a d d i t i o n a l
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W h a t w e w a n t t o a c h i e v e i n 2 0 0 5

U l t i m a t e l y w e w a n t t o raise awareness o f t h e p r e v i o u s p r o j e c t ' s successes a n d

i n d o i n g s o s t i m u l a t e p o l i c y m a k e r s a n d o t h e r s t a k e h o l d e r s i n t o ac t i on a n d

persuade t h e M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s a n d N G O s t o t ake

u p t h e m a n t l e a n d sca le -up e x t e n s i o n a n d s o increase p r o d u c t i o n o f c h i c k p e a

c o u n t r y w i d e . B u t t o d o t h i s w e n e e d t o d e v e l o p a s t ra tegy f o r up -sca l i ng and

t h a t i s w h a t w e h o p e t o ach ieve h e r e .



S u m m a r y

E v i d e n c e f r o m t h e p r e v i o u s C P P p r o j e c t phase i s t h a t a d o p t i o n o f h i gh y i e l d i n g

c h i c k p e a va r ie t i es a long w i t h i ts c o n c o m i t a n t I C M can increase t h e i n c o m e a n d

f o o d s e c u r i t y o f p o o r f a r m e r s a n d have rea l pos i t i ve i m p a c t o n t h e i r l i v e l i h o o d s .

T h i s also l e d t o m a n y o t h e r bene f i t s i n c l u d i n g increases i n e m p l o y m e n t a n d s o

d i r e c t l y addresses t h e PRSP 10 t h P lan . I t i s also envisaged t h a t t h i s success can

b e t r a n s l a t e d t o o t h e r c rops t h a t are c o n s i d e r e d m o r e des i rab le o r a p p r o p r i a t e

i n d i f f e r e n t reg ions o f N e p a l b y f a r m e r s , a n d s o enhance c r o p d i v e r s i f i c a t i o n .

T h e 10 t h P lan also i d e n t i f i e s t h e p r i v a t e sector , N G O s a n d C B O s a s m a j o r

s takeho lde rs t o ca r r y o u t e c o n o m i c e n h a n c e m e n t ac t i v i t i es , i n f r a s t r u c t u r e

d e v e l o p m e n t a n d serv ice d e l i v e r y w h e r e v e r poss ib le . H e n c e , w e have i n v i t e d

rep resen ta t i ves f r o m these g roups t o p r o v i d e t h e i r ins igh ts a n d c o n t r i b u t e t o

t h e d e v e l o p m e n t o f a c o u n t r y w i d e strategy.

T h i s m e e t i n g i s an o p p o r t u n i t y f o r p o l i c y m a k e r s , s t a k e h o l d e r s ( f a r m e r s ,

p r i v a t e sector , C B O s a n d N G O s a n d t h e i r rep resen ta t i ves ) a n d p r o j e c t p a r t n e r s

f r o m t h e p r e v i o u s phase t o d e v e l o p rou tes t o successfu l u p t a k e o f t h e I C M o f

c h i c k p e a . I also h o p e t h a t t h e m e e t i n g w i l l g o o n t o ensure s us ta i n ab i l i t y o f

t h e c h i c k p e a I C M a d o p t i o n s t ra tegy a n d i m p l e m e n t t h e a d o p t i o n o f I C M f o r

c h i c k p e a p r o d u c t i o n across t h e c o u n t r y .
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4. Advise target institutions (NARC/DOA) on approaches to sourcing funds to 

promote chickpea rehabilitation 

T h e key o b j e c t i v e o f t h e p r e s e n t p r o j e c t phase i s t o o b t a i n t h e N e p a l g o v e r n m e n t ' s

a d o p t i o n i n t o t h e M o A C a g r i c u l t u r a l p r o g r a m t o ensure t h e o p t i m u m u p t a k e

a n d i m p a c t o n f a r m e r s ' l i v e l i h o o d s . T h e ro le o f t h e g o v e r n m e n t i s ve ry i m p o r t a n t

i n ensu r i ng t h a t bene f i t s w i l l b e ga ined f r o m c h i c k p e a r e h a b i l i t a t i o n across t h e

c o u n t r y . H o w e v e r , t h e p r o j e c t w i l l b e m o r e l i k e l y t o succeed t h r o u g h assist ing

e x t e n s i o n p r o g r a m s t o p resen t f u n d i n g proposa ls t o i n t e r n a t i o n a l f u n d i n g

bod ies . G o v e r n m e n t e x t e n s i o n agencies a n d N G O s exerc ise a s ign i f i can t degree

o f a u t o n o m y i n t e r m s o f c a r r y i n g o u t ac t i v i t i es o n i n d e p e n d e n t p ro j ec t s f o r

w h i c h m o n e y i s ra ised e x t e r n a l l y a n d t h i s was i l l u s t r a t e d b y N A R C e x t e n s i o n

d u r i n g t h e p r e c e d i n g p r o j e c t .

o u t p u t o f t h i s m e e t i n g a n d t h i s w i l l d e t a i l a s t ra tegy f o r I C M a d o p t i o n o f

c h i c k p e a ( d e t e r m i n e d b y u s over t h e c o m i n g t w o days) c o u n t r y - w i d e . T h e

ta rge t f o r t h i s d o c u m e n t w i l l b e sen ior g o v e r n m e n t p o l i c y se t te rs i n N e p a l a n d

e l s e w h e r e eg, Bang ladesh , I n d i a , Pak is tan , A f g h a n i s t a n , N G O s , p r i v a t e sec to r

s takeho lde rs , N A R S and e x t e n s i o n o rgan iza t ions as w e l l as f o r i n t e r n a t i o n a l

d o n o r o rgan iza t ions a n d research i n s t i t u t e s .
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Keynote address from NARC: Approaches

in improving pulses production in Nepal

DS Pathik
1

H o n o r a b l e C h a i r m a n , M i n i s t e r , Ass is tan t M i n i s t e r , Sec re ta ry ( M o A C ) , D i r e c t o r

G e n e r a l I C R I S A T , J o i n t Secretary , M o A C ; D r P h i l l i p S t e v e n s o n ( N R I ) ,

D r Suresh Pande ( I C R I S A T ) , d i s t ingu ished pa r t i c i pan ts , ladies a n d g e n t l e m e n . . .

L e t me f i r s t e x t e n d a c o r d i a l w e l c o m e to al l p a r t i c i p a t i n g sc ien t i s t s . I f ee l

p r i v i l e g e d f o r t h i s o p p o r t u n i t y t o de l i ve r t h e k e y n o t e address a t t h i s w o r k s h o p

on Policy and strategy for increasing income and food security for poor farmers 

in Nepal and South Asia through improved crop management of high yield in 

chickpea in rice fallows. 

A s I u n d e r s t a n d i t , t h e m a i n ob jec t i ves o f t h e w o r k s h o p are t o :

• R e v i e w t h e progress o f o n - f a r m I P M research o n c h i c k p e a i n N e p a l a n d

S o u t h As ia .

• D i s c o v e r t h e reasons f o r decreas ing p r o d u c t i o n o f c h i c k p e a a n d f o r m u l a t e

c o n c r e t e so lu t i ons t h r o u g h t h e shar ing o f expe r i ences a n d t e c h n o l o g y

a m o n g s takeho lde rs .

• D iscuss t h e c o n t r i b u t i o n o f I m p r o v e d C r o p M a n a g e m e n t o n t h e secu r i t y o f

c h i c k p e a f a r m e r s .

• Suggest w a y s to i m p r o v e e f f e c t i v e exchange o f gene t i c m a t e r i a l s , t e c h n o l o g y

a n d i n f o r m a t i o n a m o n g S o u t h A s i a n coun t r i es .

• E n h a n c e l inkages w i t h n a t i o n a l , reg iona l and i n t e r n a t i o n a l i n s t i t u t i o n s a n d

N G O s i n t e r e s t e d i n c h i c k p e a research and d e v e l o p m e n t .

• P r o v i d e m o d a l i t i e s f o r t h e sca l i ng -up o f p r o v e n c h i c k p e a I C M t e c h n o l o g i e s

f o r t h e b e n e f i t o f r e s o u r c e - p o o r f a r m e r s o f N e p a l a n d S o u t h A s i a .

C h i c k p e a i s one o f t h e m a j o r l egumes g r o w n i n N e p a l . I t i s p r i n c i p a l l y

g r o w n i n t h e Tera i a n d i n n e r Tera i i n r a i n f e d areas a f t e r r i ce a n d m a i z e . I t i s

also g r o w n in a l i m i t e d scale in s o m e val leys a n d r i ve r basins in t h e h i l l s . I t i s

t r a d i t i o n a l l y g r o w n e i t h e r as a sole c r o p or as a m i x e d c r o p w i t h m u s t a r d a n d / o r

l i nseed o n m a r g i n a l lands w i t h p o o r m a n a g e m e n t .

C h i c k p e a occup ies t h e f i f t h p o s i t i o n i n t e r m s o f area ( 9 7 3 8 ha) a n d

p r o d u c t i o n ( 7 6 5 4 M T ) i n g ra in l egumes . T h e na t i ona l average y i e l d i s 0 . 8 3 t / h a

( M o A C 2 0 0 3 ) . T h e r e has b e e n a decreas ing t r e n d i n area a n d p r o d u c t i o n i n t h e

last decade . C o m p a r e d t o 1 9 9 2 / 9 3 f i gu res , a decrease i n area by 5 9 . 6 % a n d i n

p r o d u c t i o n b y 4 3 . 6 % has b e e n r e c o r d e d , a l t h o u g h t h e n a t i o n a l average y i e l d

1Nepal Agricul tural Research Counci l , Singhdurbar Plaza, Kathmandu, Nepal.
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has i nc reased b y 4 7 . 2 % d u r i n g t h e same p e r i o d . T h e increase i n p r o d u c t i v i t y i s

a t t r i b u t e d t o t h e a d o p t i o n o f i m p r o v e d p rac t i ces o f p r o d u c t i o n .

T h e d e c l i n i n g t r e n d i n t h e area o f c h i c k p e a i s r e l a t e d t o several b i o t i c ,

a b i o t i c , s o c i o e c o n o m i c a n d i n s t i t u t i o n a l c o n s t r a i n t s f a c e d b y f a r m e r s . B o t r y t i s

gray m o l d , w i l t s a n d p o d bo re r s are t h e m a j o r b i o t i c cons t r a i n t s . A m o n g

a b i o t i c c o n s t r a i n t s are p r e - a n d p o s t - s o w i n g m o i s t u r e stress, foggy w e a t h e r ,

p o o r so i l f e r t i l i t y , a n d b o r o n d e f i c i e n c y ( i n s o m e p o c k e t s ) , a n d p o o r a g r o n o m i c

p r a c t i c e s .

S o c i o e c o n o m i c a n d i n s t i t u t i o n a l cons t r a i n t s i n c l u d e i n a d e q u a t e e x t e n s i o n

serv ices, p o o r t e c h n i c a l k n o w l e d g e a m o n g f a r m e r s a b o u t p r o d u c t i o n t echno logy ,

c o m p e t i t i o n f r o m o t h e r p r o f i t a b l e / l e s s r i s ky c rops , n o n - a v a i l a b i l i t y o f seeds

o f i m p r o v e d var ie t ies i n adequ a te q u a n t i t y a n d l o w p r i o r i t y a c c o r d e d b y t h e

g o v e r n m e n t .

S o m e o f t h e cha l lenges w e are address ing d u r i n g t h e 10 t h P lan p e r i o d are:

• A g r i c u l t u r e f o r su rv i va l

• L o w i n c r e m e n t i n c r o p p r o d u c t i o n

• U n a v a i l a b i l i t y o f h i g h q u a l i t y seed

• A g r i c u l t u r e m a i n l y d e p e n d e n t on r a i n f a l l

• L o w c r o p p i n g i n t e n s i t y

• H i g h cos t o f p r o d u c t i o n

• No s y s t e m a t i z e d m a r k e t i n g

• H i g h r isk i n c r o p p r o d u c t i o n

• F r a g m e n t a t i o n o f a g r i c u l t u r a l research and d e v e l o p m e n t

• G l o b a l i z a t i o n ( W T O , S A F T A )

N A R C w i l l a d o p t t h e f o l l o w i n g s t ra teg ies t o address t h e cha l lenges i n

sus ta inab le m a n n e r :

• Focus on research a n d e x t e n s i o n serv ices d i r e c t l y in p r i o r i t y areas

• A d o p t a p a r t n e r s h i p a p p r o a c h in t e c h n o l o g y d e v e l o p m e n t a n d

d i s s e m i n a t i o n

• Prepare a soc ia l l y r espons ib l e research agenda

• D e v e l o p l o w cos t t e c h n o l o g y

• M o v e t o w a r d c o m m e r c i a l i z a t i o n o f a g r i c u l t u r e

• Encou rage I P M t e c h n o l o g i e s t o r e d u c e t h e use o f pes t i c i des a n d

e n v i r o n m e n t a l hazards

• M o v e t o w a r d i n s t i t u t i o n a l r a t i o n a l i z a t i o n

• Ensu re d i v e r s i f i c a t i o n o f f u n d i n g sources
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M a n p o w e r d e v e l o p m e n t

M o r e t h a n 9 0 N e p a l e s e sc ien t is ts a n d t e c h n i c a l s t a f f have b e e n t r a i n e d i n o n - f a r m

a d a p t i v e research m e t h o d o l o g i e s , s ta t i s t i ca l des ign a n d analysis o f e x p e r i m e n t s ,

a n d c h i c k p e a and p igeonpea p r o d u c t i o n t h r o u g h i n - c o u n t r y t r a i n i n g p r o g r a m s .

F i f t y s ix Nepa lese sc ien t is ts have p a r t i c i p a t e d i n va r ious t r a i n i n g p r o g r a m s

a t I C R I S A T cen te r , w h i l e N e p a l r e c e i v e d 8 3 v is i ts o f I C R I S A T sc ien t i s ts i n

c o n n e c t i o n w i t h t h e c o l l a b o r a t i v e p r o j e c t . T h i s has r e s u l t e d i n capac i t y b u i l d i n g

o f n a t i o n a l sc ien t i s ts .

I t r u s t t h a t w i t h t h e vast e x p e r i e n c e a n d k n o w l e d g e o f t h e p a r t i c i p a n t s ,

t h i s t w o - d a y w o r k s h o p w i l l b e able t o c o m e u p w i t h a n e f f e c t i v e a n d p rac t i ca l

s o l u t i o n f o r p r o d u c t i o n cons t r a i n t s f aced b y Nepa lese a n d S o u t h A s i a n f a r m e r s .

H o p e f u l l y , t h i s w o r k s h o p w i l l b r i n g p rac t i ca l r e c o m m e n d a t i o n s f o r sca l ing-
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• S ix va r ie t ies o f c h i c k p e a v iz , D h a n u s h , T r i s h u l , S i ta ( I C C C 4 ) , Radha ,

( J G 7 4 ) , Kose lee ( I C C V 6 ) , and K a l i k a ( I C C L 8 2 1 0 8 ) have been re leased

i n N e p a l , o f w h i c h f o u r have b e e n d e r i v e d f r o m m a t e r i a l s s u p p l i e d b y

I C R I S A T .

• Se lec t ions o f crosses K 8 5 0 X D h a n u s h a n d Si ta X D h a n u s h are a t t h e p r e -

release stage.

• I d e n t i f i c a t i o n o f B G M t o l e r a n t c h i c k p e a va r ie t ies ( I C C L 8 7 3 3 2 ,

A v a r o d h i ) .

• I d e n t i f i c a t i o n o f c h i c k p e a l ines less suscep t i b le to p o d bo re r .

• V a l i d a t i o n o f c h i c k p e a I C M t e c h n o l o g y t h r o u g h large-scale f a r m e r

p a r t i c i p a t o r y t r i a l s .

Var ie ta l i m p r o v e m e n t

N A R C - I C R I S A T c o l l a b o r a t i o n

I n f o r m a l t e c h n i c a l c o l l a b o r a t i o n b e t w e e n N e p a l a n d I C R I S A T s t a r t e d i n t h e

la te 1970s . T h e f i r s t h i g h leve l I C R I S A T m iss i on i n N e p a l was h e a d e d b y t h e

t h e n D i r e c t o r G e n e r a l D r L D S w i n d a l e i n 1 9 8 7 , a n d was f o l l o w e d b y t h e

s ign ing o f a M e m o r a n d u m o f U n d e r s t a n d i n g ( M O U ) f o r c o o p e r a t i o n b e t w e e n

t h e M i n i s t r y o f A g r i c u l t u r e , H i s M a j e s t y ' s G o v e r n m e n t o f N e p a l a n d I C R I S A T

in K a t h m a n d u on 24 D e c e m b e r 1 9 8 7 . S ince t h e n , t h e r e has b e e n a regu la r

exchange v is i ts by sc ien t is ts a n d p o l i c y leve l d ign i t a r i es f r o m b o t h sides.

T h e N A R C - I C R I S A T c o l l a b o r a t i o n has been f r u i t f u l i n g e r m p l a s m

exchange , m a n p o w e r d e v e l o p m e n t a n d s t r e n g t h e n i n g research capab i l i t i es o f

n a t i o n a l sc ien t i s ts engaged i n o n - s t a t i o n and o n - f a r m research .

L e t m e n o t e he re b r i e f l y s o m e o f t h e gains f r o m c o l l a b o r a t i o n b e t w e e n

N A R C a n d I C R I S A T .



R e f e r e n c e s

Ministry of Agriculture and Cooperatives ( M o A C ) . 2003. Statistical Information 

on Nepalese Agriculture. Agr icu l tu ra l Statistics Div is ion. M in is t ry of Agr icu l tu re and

Cooperat ives. Singhdurbar, Ka thmandu, Nepal .
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u p / w i d e r d i s s e m i n a t i o n o f c h i c k p e a I C M t e c h n o l o g y i n t h i s r e g i o n . I w i s h t o

express t h a n k s t o I C R I S A T a n d N R I f o r p r o v i d i n g a n o p p o r t u n i t y t o hos t t h i s

w o r k s h o p i n K a t h m a n d u . I w i s h y o u a n en joyab le a n d p r o d u c t i v e w o r k s h o p .

T h a n k y o u .



Keynote address from DOA:

Improving production of pulses through

extension programs: Constraints and
opportunities

SS Shrestha
1

H o n o r a b l e C h a i r m a n , H o n o r a b l e M i n i s t e r o f A g r i c u l t u r e a n d C o o p e r a t i v e s ,

d i s t i n g u i s h e d guests , de legates , ladies a n d g e n t l e m e n . . .

I t g ives m e p leasure t o b e he re t h i s m o r n i n g a n d share m y v i e w s o n t h e

i m p o r t a n c e a n d ro l e o f c h i c k p e a i n i m p r o v i n g t h e i n c o m e a n d f o o d s e c u r i t y o f

p o o r and m a r g i n a l f a r m e r s i n N e p a l and S o u t h A s i a . T h e w o r k s h o p i s v e r y t i m e l y

a n d re l evan t to us as we are c o m m i t t e d to i m p l e m e n t i n g a n a t i o n a l s t ra tegy on

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

I w o u l d l i k e t o r e - e m p h a s i z e t h a t gra in legumes are i m p o r t a n t f o r m a i n t a i n i n g

soi l f e r t i l i t y , e n h a n c i n g soi l o rgan ic m a t t e r and n i t r o g e n s ta tus o f soi ls t h r o u g h

b io log i ca l n i t r o g e n f i x a t i o n . T h e y have special s ign i f i cance f o r h u m a n n u t r i t i o n ,

as pu lses are i m p o r t a n t c o n s t i t u e n t s o f da i l y d i e t o f t h e N e p a l e s e , w h i c h i s

e x p r e s s e d in o u r p o p u l a r m e a l dal bhat m e a n i n g r i ce a n d pu lses . Bes ides, t h e y

are c o m p o n e n t s o f l i v e s t o c k f e e d a n d f odde r .

As fa r as c h i c k p e a i s c o n c e r n e d , i t used t o o c c u p y m o r e t h a n 3 0 0 0 0 ha

in t h e 1980s as c o m p a r e d t o 9 0 0 0 ha only . T h e sharp d e c l i n e i n area u n d e r

t h e c r o p i n r e c e n t years, bes ides var ious b i o t i c cons t ra i n t s , i s r e l a t e d t o b e t t e r

o p t i o n s i n t e r m s o f va r ie t ies a n d techno log ies i n w i n t e r c rops (cerea ls , o i lseeds

a n d vegetab les) ava i lab le t o t h e f a r m e r s and an increase i n i r r i g a t i o n fac i l i t i es i n

area p r e v i o u s l y o c c u p i e d b y c h i c k p e a . H o w e v e r , m o r e t h a n 3 0 0 0 0 0 h a - a r e a

w i t h p o t e n t i a l f o r c h i c k p e a - s t i l l r e m a i n s f a l l o w i n w i n t e r .

A s w e k n o w , I m p r o v e d C r o p M a n a g e m e n t ( I C M ) t e c h n o l o g i e s w i t h p o t e n t i a l

t o d o u b l e c u r r e n t y i e l d levels are ava i lab le . I t i s t i m e f o r t hese t e c h n o l o g i e s be

u p - s c a l e d t h r o u g h t h e p a r t i c i p a t i o n o f t h e d e p a r t m e n t o f a g r i c u l t u r e a n d o t h e r

s takeho lde rs . T h e J o i n t A c t i o n P lan b y N A R C a n d D O A i s a n i m p o r t a n t s tep

t h a t w i l l r esu l t i n i t s i n c o r p o r a t i o n i n t h e N a t i o n a l P lan .

W e m u s t r e m e m b e r t h a t d u e t o t h e changed i n t e r n a t i o n a l scenar io and t h e

e n t r a n c e o f N e p a l i n W T O , q u a l i t y and c o m p e t i t i v e n e s s o f p r o d u c t s m u s t b e

a c c o r d e d t h e h ighes t p r i o r i t y . I h o p e t h e o u t c o m e o f t h e w o r k s h o p w i l l resu l t

i n p rac t i ca l r e c o m m e n d a t i o n s t o up-sca le c h i c k p e a i n r i ce f a l l o w s t h r o u g h

e f f e c t i v e d i s s e m i n a t i o n o f I m p r o v e d C r o p M a n a g e m e n t t e c h n o l o g i e s .

T h a n k y o u .

1Department of Agriculture, Harihar Bhawan Pukhowk, Lalitpur, Nepal.
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Integrated Crop Management of chickpea

in Nepal: Past, present and future

S Pande1, RK Neupane2 , PC Stevenson3 , D Grazywacz3,
VA Bourai4 , JN Rao1 and GK Kishore1

Abstract

Chickpea until recently was a major winter pulse crop in Nepal 

normally grown on residual moisture after harvest of rice. A severe 

botrytis gray mold disease (BGM) epidemic in 1997/98 devastated 

the crop in Nepal and the damage was two-fold. Not only did farmers 

lose their crop, they did not cultivate chickpea in the following season 

due to lack of seed and disillusionment with the crop. A collaborative 

program between the Nepal Agricultural Research Council (NARC), 

International Crops Research Institute for the Semi-Arid Tropics 

(ICRISAT) and Natural Resources Institute (NRI) was launched on 

the Integrated Crop Management (ICM). The focus was on Integrated 

Pest Management (IPM) to fight diseases (BGM and wilt) and 

insect-pests (pod borer) to rehabilitate chickpea in the rainfed rice 

and maize based cropping systems in Nepal. The components of ICM 

technology included high yielding chickpea variety, Avarodhi (tolerant 

to BGM), treating seed with fungicide (Bavistin), wider row spacing, 

and applying need-based sprays of fungicide (Bavistin) to control 

BGM, and need based application of insecticide, Monocrotophos® 

or Endosulfan® (Thiodan) and biocide (Nuclear Polyhedrosis Virus 

NPV) for the management of pod borer. In the 1998/99 seasons, 

ICM technology was evaluated in 110 farmers' fields, and large 

yield responses were obtained. The following season saw a five-fold 

increase in adoption of chickpea using the ICM package. This number 

multiplied to 1100 farmers in 2000/01, 7000 farmers in 2001/02, 

15,000 farmers in 2002/03 and 21,000 farmers in 2003/04. The 

overall mean grain yield obtained by adopting ICM (2.5 t/ha) was 

1 International Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh, India.
2Nepal Agricul tural Research Counci l , Singhdurbar Plaza, Kathmandu, Nepal .
3Natural Resources Inst i tute, University of Greenwich, Chatham Marine, Kent ME 4 4TB, UK .
4Sri G u r u Ram Rai Post Graduate College, Dehradun, Uttranchal, India.
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124.5% greater than yield from non-ICM farmers. The increase in 

net income for chickpea cultivation attributable to ICM was two to 

six-fold. Further on-farm ICM of chickpea resulted in: 1) increase 

in family income by 80-100%, 2) increase in protein consumption 

by 40%, 3) increase in brick and mortar houses by 22%, 4) increase 

in labor use by 20%, 5) increase in household expenditures by 45%, 

and 6) increase in livestock ownership by 30%). Chickpea performance 

for profit and wealth was $216 per farmer that resulted in increase 

in overall wealth of 3500 project farmers by $750,000. In addition 

to these contributions, a farmer-friendly BGM disease forecasting 

system was developed and village level farmer-owned seed systems 

and lPM schools were initiated to sustain chickpea in Nepal. The ICM 

technology used so successfully in Nepal also holds great potential for 

chickpea in BGM-prone areas in India and Bangladesh. 

I n t r o d u c t i o n

C h i c k p e a ( C i c e r arietinum L.) i s t h e m o s t i m p o r t a n t l e g u m i n o u s c r o p f o r

vege ta r ian d ie t s in N e p a l , as i t i s a r i c h source o f p r o t e i n s a n d essent ia l a m i n o -

ac ids. I t i s r e m u n e r a t i v e a n d has h i g h w a t e r use e f f i c iency . I t f i xes a t m o s p h e r i c

n i t r o g e n , i m p r o v e s soi l f e r t i l i t y a n d m a i n t a i n s t h e sus ta i nab i l i t y o f c r o p p i n g

sys tems . D u r i n g t h e past t h r e e decades, average y ie lds o f c h i c k p e a have d e c l i n e d

o r r e m a i n e d s ta t ic ( 6 0 0 - 7 0 0 k g / h a ) ; t h e c r o p has been v i r t u a l l y e l i m i n a t e d

f r o m r i c e - a n d ma ize -based c r o p p i n g sys tems i n t h e c o u n t r y . B i o t i c , ab io t i c a n d

s o c i o e c o n o m i c cons t r a i n t s are respons ib le f o r l o w y ie lds o f c h i c k p e a (Pandey

e t a l . 2 0 0 0 ) . T h e m a j o r b i o t i c cons t ra i n t s are s e e d / s o i l - b o r n e diseases [ w i l t

caused by Fusarium oxysporum a n d r o o t ro ts caused by Rhizoctonia solani a n d

R. bataticola], f o l i a r diseases [ b o t r y t i s gray m o l d ( B G M ) caused by Botrytis 

cinerea] a n d p o d b o r e r (He l i cove rpa armigera). D r o u g h t , p o o r so i l f e r t i l i t y a n d

m i n e r a l d e f i c i e n c y are a m o n g t h e l oca t i on -spec i f i c a b i o t i c c o n s t r a i n t s . Toge the r

these b i o t i c a n d ab io t i c stresses cause losses to t h e c h i c k p e a c r o p . I n a d e q u a t e

i n c e n t i v e s b y t h e g o v e r n m e n t a long w i t h t h e p o o r m i n i m u m s u p p o r t p r i c e ( M S P )

s y s t e m are t h e m a i n s o c i o e c o n o m i c cons t ra in t s t o c h i c k p e a p r o d u c t i o n .

I n t h i s paper , w e d iscuss past i n i t i a t i ves o n c o l l a b o r a t i v e research and

d e v e l o p m e n t o n c h i c k p e a i n N e p a l ; processes a n d app roaches i n es tab l i sh ing

o n - f a r m f a r m e r s ' p a r t i c i p a t o r y research (FPR) o n I n t e g r a t e d C r o p M a n a g e m e n t

( I C M ) , q u a n t i f i c a t i o n a n d p r i o r i t i z a t i o n o f cons t ra i n t s f o r e c o n o m i c a l c h i c k p e a

p r o d u c t i o n , t h e p resen t s ta tus o f I C M , and f u t u r e research needs.

T h e spec i f ic ob jec t i ves o f I C M o f c h i c k p e a i n N e p a l w e r e t o :

• I d e n t i f y cons t ra i n t s a n d o p p o r t u n i t i e s f o r c h i c k p e a p r o d u c t i o n by us ing

p a r t i c i p a t o r y r u r a l appra isa l ( P R A ) .
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• D e v e l o p and va l i da te I C M packages i n c l u d i n g I P M c o m p o n e n t s t h a t are

a p p r o p r i a t e and a f f o r d a b l e t o p o o r f a r m e r s .

• Sca le -up and r e h a b i l i t a t e c h i c k p e a t h r o u g h I C M i n r i c e - a n d ma ize -based

c r o p p i n g sys tems espec ia l ly i n r a i n f e d f a l l o w lands .

Past in i t ia t ives: Research a n d d e v e l o p m e n t o n

c h i c k p e a , 1 9 7 8 - 1 9 9 7

Techn ica l c o l l a b o r a t i o n o n c h i c k p e a research a n d d e v e l o p m e n t ( R & D )

b e t w e e n I C R I S A T a n d N A R C was s t a r t e d i n la te 1 9 7 0 w i t h t h e exchange o f

g e r m p l a s m a n d t r a i t spec i f i c t r i a l s / n u r s e r i e s . T h e s e i n c l u d e d g e r m p l a s m such

as i n t e r n a t i o n a l c h i c k p e a sc reen ing n u r s e r y - d e s i - d u r a t i o n l o n g ( I C S N - D L ) ;

i n t e r n a t i o n a l c h i c k p e a sc reen ing n u r s e r y d e s i - d u r a t i o n m e d i u m ( I C S N - D M ) ;

i n t e r n a t i o n a l b o t r y t i s gray m o l d n u r s e r y ( I G M N ) a n d i n t e r n a t i o n a l w i l t a n d

r o o t - r o t sc reen ing nurser ies ( I W R R N ) a n d b r e e d i n g l ines se lec ted b y N A R C

scient is ts d u r i n g t h e i r v is i ts a n d p a r t i c i p a t i o n i n t h e annua l c h i c k p e a sc ien t is ts

m e e t a t I C R I S A T . F u r t h e r , s o m e emphas i s was la id o n t r a n s f e r o f t e c h n o l o g y

i n t h e ear ly 1990s a n d t h e A s i a n G r a i n L e g u m e s O n - F a r m Research ( A G L O R )

was i n i t i a t e d i n 1 9 9 1 w i t h s u p p o r t f r o m t h e U n i t e d N a t i o n s D e v e l o p m e n t

P r o g r a m m e ( U N D P / I C R I S A T ) . Techn i ca l c o l l a b o r a t i o n w i t h I C R I S A T

c o n t i n u e d t h r o u g h t h e Cerea ls and L e g u m e s As ia N e t w o r k ( C L A N ) . I n a d d i t i o n

t o C L A N ac t i v i t i es f r o m 1 9 9 4 t o 1 9 9 7 , I C R I S A T f u r t h e r e x p a n d e d R & D

ac t i v i t i es o n c h i c k p e a t h r o u g h t h e A D B p r o j e c t , Legumes-based technologies 

for enhanced productivity of rice-wheat system in the Indo-Gangetic Plains. T h e

presen t D F I D - f u n d e d p r o j e c t on IPM of chickpea in Nepal was l i n k e d w i t h t h e

A D B p r o j e c t i n 1 9 9 7 a n d t h i s i s p r e s e n t l y o n g o i n g .

I n genera l , i n t h e past t h r e e decades , a t t e m p t s t o o v e r c o m e b i o t i c

cons t ra in t s o f c h i c k p e a p r o d u c t i o n i n As ia a n d i n N e p a l m a i n l y f o c u s e d o n

t h e use o f c h e m i c a l pes t i c i des a n d / o r h o s t - p l a n t res is tance. T h e s e s ingle f a c t o r

m a n a g e m e n t s t ra teg ies t o c o m b a t b i o t i c a n d / o r ab io t i c cons t ra i n t s w e r e s t u d i e d

in i so la t i on to each o the r . As a r esu l t , t h e y i e l d losses caused by pes t /d isease

e p i d e m i c s a long w i t h p o o r ag ronomy , r e m a i n e d a l a r m i n g and s ign i f i can t .

T h e r e i s a g rea te r o p p o r t u n i t y t o c o m b i n e b e s t - b e t t echno log i es t h a t

c o m b a t i nsec t -pes ts a n d diseases w i t h i m p r o v e d a g r o n o m i c a l p rac t i ces and

e m e r g e w i t h a n I C M package. T h e I C M o f c h i c k p e a p r o v i d e s g rea te r scope a n d

n e e d f o r i t s v a l i d a t i o n , sca le -up a n d sca le -ou t w i t h t h e i n v o l v e m e n t o f f a r m e r s

f o r f a r m e r s .
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Present successes: Processes and approaches of

FPR and ICM, 1998-2004

Participatory rural appraisal (PRA)

B e f o r e o n - f a r m FPR o n I C M was es tab l i shed , a n d cons t ra i n t s f o r e c o n o m i c a l

c h i c k p e a p r o d u c t i o n q u a n t i f i e d a n d p r i o r i t i z e d , i n f o r m a l and f o r m a l surveys, and

g r o u p m e e t i n g s w e r e o rgan i zed i n 2 0 v i l lages across t h e c o u n t r y t o b e a c q u a i n t e d

w i t h t h e f a r m e r s ' expe r i ences o n c h i c k p e a p r o d u c t i o n and m a r k e t i n g .

D u r i n g t h e f o r m a l su rvey i n t e n d e d t o d iagnose p r o d u c t i o n cons t ra in t s o f

c h i c k p e a , a m u l t i - s t a g e s t r a t i f i e d r a n d o m s a m p l i n g t e c h n i q u e was e m p l o y e d

t o se lect c h i c k p e a p r o d u c e r s . A t t h e f i r s t stage, f i v e eco- reg ions o f t h e Tera i

- Eas te rn , C e n t r a l , W e s t e r n , M i d - W e s t e r n and Far -Weste rn - w e r e s t r a t i f i e d

based o n a d m i n i s t r a t i v e b o u n d a r i e s . A t t h e second stage, 1 6 d i s t r i c t s w e r e

r a n d o m l y se lec ted d e p e n d i n g u p o n t h e e x t e n t o f c h i c k p e a area across a l l f ive

reg ions . I n t h e t h i r d stage, v i l lages w e r e se lec ted r a n d o m l y f r o m t h e se lec ted

d i s t r i c t s . F ina l ly , c h i c k p e a p r o d u c e r s w e r e se lec ted r a n d o m l y f r o m each v i l lage

a m o u n t i n g t o 5 0 0 p r o d u c e r s . T h e d i s t r i b u t i o n o f t h e se lec t i on was based o n t h e

p r o b a b i l i t y p r o p o r t i o n a t e c r i t e r i a .

T h e ta rge t v i l lages i n t h e d i s t r i c t s o f Banke , Ba rd ia , R u p e n d e h i , N a w a l p a r a s i ,

Sar lah i , M o h o t t a r i , Bara, Parsa, S i rha , Sap ta r i , Sunsar i M o r a n g and Jhapa w e r e

se lec ted b y f o r m a l and i n f o r m a l v is i ts , and m e e t i n g s w i t h v i l lage heads a n d

f a r m e r s . I n each se lec ted v i l lage , a m e e t i n g was h e l d w i t h f a r m e r s and I P M was

e x p l a i n e d . P a r t i c i p a t i o n was t h e n so l i c i t ed on a v o l u n t a r y basis. A d d i t i o n a l l y ,

I P M o r i e n t a t i o n c a m p s a n d schools w e r e h e l d t h r i c e d u r i n g t h e c r o p season

(Pande e t a l . 2 0 0 1 ) .

Col lec t ion of data: D a t a was c o l l e c t e d in a q u e s t i o n n a i r e t h a t was

spec i f i ca l l y s t r u c t u r e d i n N e p a l i , t h r o u g h persona l i n t e r v i e w s w i t h p r o d u c e r s .

Q u e s t i o n s w e r e ra ised o n genera l i n f o r m a t i o n a b o u t p r o d u c i n g c h i c k p e a , l and

use p a t t e r n s , e n t e r p r i s e cho ices , e c o n o m i c s a n d bene f i t s o f c h i c k p e a vis-a vis

o t h e r c o m p e t i t i v e c rops , a n d cons t ra in t s o f c h i c k p e a p r o d u c t i o n . I n f o r m a t i o n

was also sough t o n m a r k e t i n g a n d c o n s u m p t i o n o f c h i c k p e a . D a t a was ana lyzed

i n d i f f e r e n t m o d u l e s : t h e s ta tus o f ch i ckpea i n samp le f a r m s , t h e e c o n o m i c s o f

i ts p r o d u c t i o n , t h e bene f i t s o f i ts p r o d u c t i o n and i ts cons t ra in t s .

Formation of Integrated Crop Management trials

I n t e g r a t e d C r o p M a n a g e m e n t i s a ho l i s t i c app roach t h a t coo rd ina tes avai lable

c r o p and pest m a n a g e m e n t t echno log ies i n an e c o n o m i c a l l y and eco log ica l l y

s o u n d m a n n e r . O n e m a j o r c o m p o n e n t o f I C M i s a h i g h y i e l d i n g , d isease- to le ran t

(espec ia l ly B G M / w i l t ) c h i c k p e a cu l t i va r . H i g h levels o f disease res is tance t o

these diseases, h o w e v e r , are y e t t o b e i d e n t i f i e d . O t h e r m a j o r c o m p o n e n t s
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i n c l u d e seed t r e a t m e n t w i t h f u n g i c i d e ( c a r b e n d a z i m ) , i m p r o v e d a g r o n o m i c a l

p rac t i ces such as seed t r e a t m e n t w i t h Rhizobium, seed p r i m i n g (soak ing t h e

seeds f o r 8 hou rs i n w a t e r b e f o r e s o w i n g ) , w i d e r r o w spac ing , a n d a p p l y i n g

need-based sprays o f c a r b e n d a z i m / c h l o r t h a l o n i l f o r B G M m a n a g e m e n t and

need-based insec t i c ides such as M o n o c r o t o p h o s ® / E n d o s u l f a n ® ( T h i o d a n ) a n d

b i o c i d e , N u c l e a r Po lyhedros is V i r u s ( N P V ) .

O n - f a r m t r ia ls cons i s ted o f t w o t r e a t m e n t s : I C M a n d n o n - l C M . T h e n o n -

I C M package cons is ted o f a loca l c u l t i v a r w i t h n o n e o f t h e i n p u t s g i ven t o t h e

I C M package.

For pest m a n a g e m e n t , t h e t r i a l c o n s i s t e d o f t w o t r e a t m e n t s : I P M a n d n o n -

I P M . T h e I P M package i n c l u d e d i m p r o v e d c u l t i v a r A v a r o d h i ; seed t r e a t m e n t

(2 g / k g seed) w i t h a m i x t u r e o f c o m m e r c i a l f u n g i c i d e s ; T h i a r m + Bav i s t i n

i n 1:1 r a t i o ; a p p l i c a t i o n o f R h i z o b i u m i n o c u l u m ( 2 1 0 g / h a ) ; d i - a m m o n i u m

p h o s p h a t e ( 1 0 0 k g / h a ) , b o r o n ( w h e n e v e r n e e d e d @ 5 0 0 g /ha ) a n d n e e d - o r

w e a t h e r - b a s e d fo l i a r spray w i t h c h e m i c a l pes t i c i des ( f u n g i c i d e a n d insec t i c ides )

t o c o n t r o l B G M and Helicoverpa p o d bore r . T h e n o n - I P M package cons is ted o f

a loca l c u l t i v a r w i t h n o n e o f t h e I P M i n p u t s . F u n g i c i d e , Bav is t i n ( C a r b e n d a z i m )

1 g / l i t e r o f w a t e r a n d 2 5 0 l i t e r f u n g i c i d e s o l u t i o n / h a t o c o n t r o l B G M a n d

insec t i c i de , T h i o d a n ( E n d o s u l f a n ) 3 m l / l i t e r o f w a t e r a n d 2 5 0 l i t e rs i nsec t i c i de

s o l u t i o n / h a w e r e u s e d t o manage p o d bo re r .

Results

Findings f r o m p a r t i c i p a t o r y rura l a p p r a i s a l (PRA)

C h i c k p e a y ie l ds are ve ry l o w ( < 0 . 5 t / h a ) i n N e p a l . Diseases and pests are t h e

m a i n reasons f o r p o o r y i e l d s . T h e f i v e Bs, ie , B o r o n de f i c iency , B h i l t ( w i l t ) ,

B o t r y t i s gray m o l d ( B G M ) , B o r e r a n d B r u c h i d s , are t h e m a j o r cons t ra i n t s f o r

i ts p r o d u c t i o n . O f t hese , B G M [ B o t r y t i s cinerea (Pers. e x F r . ) ] , F u s a r i u m w i l t

[ F u s a r i u m oxysporum f . sp. ciceri ( S c h l e c h t . ) ] a m o n g diseases, and p o d b o r e r

[Hel i coverpa armigera ( H u b . ) ] a m o n g insec ts are e c o n o m i c a l l y s ign i f i can t .

W e a t h e r c o n d i t i o n s usua l l y f a v o r B G M d e v e l o p m e n t d u r i n g t h e vege ta t i ve a n d

r e p r o d u c t i v e g r o w t h stages o f t h e c r o p a n d t h i s can cause severe damage , a n d

even resu l t i n t o t a l c r o p f a i l u r e (Pande e t a l . 1 9 9 8 ) .

T h e sa l ien t f i nd i ngs f r o m P R A can b e s u m m a r i z e d a s f o l l o w s :

• C h i c k p e a can b e g r o w n m o r e e f f i c i e n t l y i n N e p a l because o f t h e ava i l ab i l i t y

o f large area o f r i ce f a l l o w lands ( 3 9 0 , 0 0 0 h a ) , d e m a n d and m a r k e t .

• I P M i s a n e w c o n c e p t a n d a b o u t 7 5 % f a r m e r s have no k n o w l e d g e o f

i t s c o m p o n e n t s , w h i l e 2 5 % are aware o f pes t c o n t r o l b y a t h u m b r u l e

j u d g m e n t .
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Findings f r o m I C M tr ia ls

T h e resu l t s o f o n - f a r m I C M t r ia ls over several years w i t h emphas i s o n I P M

w e r e :

• T h e i n c i d e n c e o f w i l t and r o o t r o t was less t h a n 1 0 % i n I C M p l o t s w h i l e i t

was a b o u t 7 0 % i n n o n - I C M p l o t s .

• B G M was subs tan t i a l l y c o n t r o l l e d i n I C M p lo t s w h i l e t h e disease a b o r t e d

u p t o 1 0 0 % f l o w e r s a n d k i l l e d u p t o 8 0 % p lan ts i n n o n - I C M p l o t s .

• Pod b o r e r damage was s ign i f i can t l y less (> 5% d a m a g e d pods) i n I C M p lo t s

t h a n i n n o n - I C M p l o t s ( 3 0 - 5 0 % ) .

• T w o - t o s i x - f o l d increase i n g ra in y i e l d ( u p t o 4 t / h a ) was o b t a i n e d i n I C M

p lo t s ove r t h e n o n - I C M p l o t s (F ig . 1 ) .

• T w o - t o f i v e - f o l d increase i n n e t i n c o m e (F ig . 2 ) .

C h i c k p e a in N e p a l i s d e c l i n i n g a t a v e r y a l a r m i n g ra te because o f t h e severe

i n c i d e n c e o f diseases and insec t pests . O t h e r c o n t r i b u t i n g f ac to rs are:

N o n - a v a i l a b i l i t y o f q u a l i t y seed

N o n - a v a i l a b i l i t y o f su i tab le pes t - res i s tan t va r ie t ies

I n a d e q u a t e i m p r o v e d ag ronom ica l p rac t i ces

A d u l t e r a t e d pes t i c ides and b io -pes t i c i des

Poor p r o m o t i o n o f I P M packages

Seed loss in s torage

I n s u f f i c i e n t t r a i n i n g and i ncen t i ves

Fig. 1. Grain yield of chickpea in 

ICM and non-ICM on-farm trials, 

Nepal.

Fig. 2. Net income from ICM and 

non-ICM on-farm trials, Nepal. 
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A d o p t i o n a n d i m p a c t o f I C M

I n t h e 1 9 9 8 / 9 9 season, t h e n e w c h i c k p e a l i n e A v a r o d h i b r e d b y I C A R was

s o w n i n t h e f i e l d s o f 1 1 0 f a r m e r s . T h e f o l l o w i n g season saw a f i v e - f o l d increase

i n c h i c k p e a a d o p t i o n . T h e g o o d n e w s k e p t s p r e a d i n g , a n d b y 2 0 0 0 / 0 1 , 1 1 0 0

f a r m e r s w e r e s o w i n g c h i c k p e a . T h e bes t n e w s was t h a t I P M t e c h n o l o g y was

f i r m l y a d o p t e d b y 2 1 0 0 0 f a r m e r s d u r i n g 2 0 0 3 / 2 0 0 4 season (F ig . 3 ) . T h e N e p a l i

f a r m e r s are h a p p y t h a t t h e i r c h i c k p e a f i e l d s are f l o u r i s h i n g o n c e m o r e . T h e

a d o p t i o n o f I C M has h a d a m e a s u r a b l e i m p a c t o n t h e l i v e l i h o o d o f r esou rce -

p o o r f a r m e r s a n d has r e s u l t e d i n inc rease i n t h e o v e r a l l w e a l t h o f 3 5 0 0 p r o j e c t

f a r m e r s by $ 7 5 0 , 0 0 0 . A s u m m a r y :

Increase i n f a m i l y i n c o m e b y 8 0 - 1 0 0 %

Increase i n p r o t e i n c o n s u m p t i o n b y 4 0 %

Increase i n b r i c k a n d m o r t a r houses b y 2 2 %

Increase i n l abo r use b y 2 0 %

Increase i n h o u s e h o l d e x p e n d i t u r e s b y 4 5 %

Increase i n l i v e s t o c k o w n e r s h i p b y 3 0 %

C h i c k p e a ' s t o t a l c o n t r i b u t i o n t o p r o f i t a n d w e a l t h was $ 2 1 6 p e r f a r m e r
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I n sp i t e o f t h e r a t i o n a l c o m b i n a t i o n o f t h e va r i ous m a n a g e m e n t o p t i o n s ava i lab le ,

t h e seve r i t y o f d i sease /pes t o u t b r e a k s r e m a i n s s i gn i f i can t l y h i g h . T h e r e f o r e ,

e f f e c t i v e , e c o n o m i c a l a n d e c o - f r i e n d l y c o m p o n e n t s o f I P M s t i l l n e e d t o b e

d e v e l o p e d . A m o n g p r o m i s i n g a p p r o a c h e s are b r o a d - s p e c t r u m an tagon i s t i c
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Fig. 3. Adoption and expansion of ICM of chickpea in Nepal, 1997/98 to 2001/02. 
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b i o c o n t r o l agents a n d t h e i n t r o d u c t i o n o f a n t i f u n g a l o r i n s e c t i c i d a l genes

i n t o c o m m o n l y c u l t i v a t e d c h i c k p e a . T h e s e are b e i n g v i g o r o u s l y i n v e s t i g a t e d

in n a t i o n a l as w e l l as i n t e r n a t i o n a l r esea rch i n s t i t u t i o n s . Trichoderma a n d

Pseudomonas spp . p r o v e d e f f e c t i v e i n t h e c o n t r o l o f B G M a n d w i l t . A 

c o m b i n a t i o n o f f u n g i c i d e t o l e r a n t T . viride a n d r e d u c e d f u n g i c i d e was f o u n d

e f f e c t i v e i n t h e m a n a g e m e n t o f B G M .

Transgen ic c rops o f f e r h o p e t o c o m b a t diseases w h e r e i n gene t i c res is tance

does n o t occu r . T h e i n t r o d u c t i o n o f p o l y g a l a c t u r o n a s e i n h i b i t i n g p r o t e i n s

( P G I P ) a n d ch i t i nase i n t o c h i c k p e a can p r o v i d e res is tance against B G M / A B ;

t h i s research i s i n p rogress a t I C R I S A T a n d i ts c o l l a b o r a t i n g I n s t i t u t e , S c o t t i s h

C r o p s Research I n s t i t u t e ( S C R I ) , U K . Research e f f o r t s t o i d e n t i f y m o l e c u l a r

m a r k e r s assoc ia ted w i t h res is tance t o B G M , A B a n d p o d b o r e r are i n p rogress ,

w h i c h r a p i d l y e n h a n c e res is tance sc reen ing i n b r e e d i n g p r o g r a m s . A d d i t i o n a l l y ,

d i sease /pes t res is tance was i d e n t i f i e d i n f e w w i l d accessions o f C . bigujum, C .

judaicum a n d C . reticulatum. S ince a d e q u a t e leve ls o f res is tance t o A B , B G M

a n d p o d b o r e r have n o t b e e n i d e n t i f i e d i n t h e c u l t i v a t e d Cicer spp . , a t t e m p t s

are o n t o t r a n s f e r t h e res is tance f r o m w i l d Cicer spp . i n t o c u l t i v a t e d va r ie t i es

t h r o u g h w i d e h y b r i d i z a t i o n a n d e m b r y o rescue t e c h n i q u e s . M e a n w h i l e , I C M

t e c h n o l o g i e s w i t h ava i lab le m a n a g e m e n t o p t i o n s r e m a i n t h e bes t a l t e r n a t i v e

c u r r e n t l y ava i lab le f o r h i g h e r p r o d u c t i o n a n d e c o n o m i c a l l y sus ta inab le y i e l ds .

C o n c l u s i o n

A l l p a r t i c i p a t i n g f a r m e r s exp ress l y p r e f e r r e d t h e I P M package. I P M t e c h n o l o g i e s

i n c l u d e d s o w i n g o f a n i m p r o v e d B G M t o l e r a n t va r ie ty , t r e a t i n g seed w i t h

f u n g i c i d e , w i d e r r o w spac ing a n d need -based sprays o f f u n g i c i d e a n d i n s e c t i c i d e .

T h e seed y i e l d increase a t t r i b u t a b l e t o I P M was t w o - t o s i x - f o l d a n d r e s u l t e d i n

h i g h e r n e t i n c o m e s . I P M t e c h n o l o g i e s , used s o success fu l l y i n N e p a l , also h o l d

great p o t e n t i a l f o r I n d i a a n d Bang ladesh , w h i c h face s i m i l a r p r o b l e m s .
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R e s p e c t e d C h a i r m a n , H o n o r a b l e Ass i s tan t M i n i s t e r , d i s t i n g u i s h e d p a r t i c i p a n t s ,

lad ies a n d g e n t l e m e n . . .

N e p a l has s u f f e r e d r a p i d d e p l e t i o n o f soi l f e r t i l i t y d u e t o i n t e n s i v e c u l t i v a t i o n

o f cerea l a f t e r ce rea l . G r a i n l e g u m e s p lay a s ign i f i can t r o l e i n N e p a l e s e a g r i c u l t u r e

a n d are a n essent ia l c o m p o n e n t o f t h e c r o p p i n g s y s t e m . D u r i n g 2 0 0 3 / 0 4 , l e g u m e s

w e r e g r o w n i n 3 1 4 0 0 0 h a w i t h a t o t a l p r o d u c t i o n o f 2 6 2 0 0 0 M T . W i t h i n o n e

d e c a d e , c h i c k p e a area a n d p r o d u c t i o n has dec reased b y 5 9 . 5 9 % a n d 4 3 . 5 8 %

respec t i ve l y . D u r i n g t h e same p e r i o d , p r o d u c t i v i t y i nc reased b y 4 7 % . F u s a r i u m

w i l t a n d B G M diseases, a n d p o d b o r e r are t h e b iggest cons t r a i n t s t o c h i c k p e a

p r o d u c t i o n . T h e s e p r o b l e m s can b e m a n a g e d t h r o u g h I C M app roaches , w h i c h

w i l l also h e l p r e d u c e e n v i r o n m e n t a l p o l l u t i o n .

A b o u t 0.3 m i l l i o n hec ta re l a n d l ies f a l l o w a f t e r r i c e . Because o f t h e h i g h r isks

i n v o l v e d , f a r m e r s hes i t a t e t o g r o w c h i c k p e a . T h e d e v e l o p m e n t a n d p r o m o t i o n

o f l o w cos t t e c h n o l o g y i s n e e d e d t o o v e r c o m e these p r o b l e m s . Pa r tne rsh ips

b e t w e e n I N G O s , N G O s a n d c o m m u n i t y - b a s e d o rgan iza t i ons also n e e d t o b e

s t r e n g t h e n e d .

l h o p e t h i s sc ien t i f i c g a t h e r i n g w i l l pay a t t e n t i o n t o t h i s issue, share t h e i r

e x p e r i e n c e s a n d w i l l also f o c u s o n p o v e r t y a l l e v i a t i o n t h r o u g h inc reas ing t h e

coverage o f h i g h y i e l d i n g c h i c k p e a var ie t ies i n r i ce f a l l o w c r o p p i n g sys tems .

Opening remarks

BR Kaini
1

1Minist ry of Agr icul ture and Cooperatives, Singhdurbar Plaza, Kathmandu, Nepal.
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H o n o r a b l e C h a i r m a n , H o n o r a b l e M i n i s t e r o f A g r i c u l t u r e a n d C o o p e r a t i v e s ,

d i s t i n g u i s h e d f o r e i g n sc ien t i s ts a n d guests , de lega tes , lad ies and g e n t l e m e n . . .

T h i s w o r k s h o p on Policy and strategy for increasing income and food security 

for poor farmers in Nepal and South Asia through improved crop management of 

high yielding chickpea in rice fallows has spec ia l s ign i f i cance f o r N e p a l , by b e i n g

b o t h t i m e l y a n d re l evan t .

A l t h o u g h c h i c k p e a i s a t r a d i t i o n a l c r o p i n t h i s c o u n t r y , t h e area u n d e r i t i s

d e c l i n i n g . A l l t e c h n o l o g i e s f o r c h i c k p e a s h o u l d b e d e v e l o p e d w i t h f a r m e r s a s

t h e foca l p o i n t . T h e s e t e c h n o l o g i e s s h o u l d b e e c o n o m i c a l l y b e n e f i c i a l , easi ly

accessible a n d a f f o r d a b l e . A l t h o u g h severa l p r o d u c t i o n t e c h n o l o g i e s i n c h i c k p e a

have b e e n d e v e l o p e d f r o m past resea rch , o n l y a f e w have b e e n a d o p t e d by

f a r m e r s . A d o p t i o n o f t e c h n o l o g i e s has b e e n l i m i t e d f o r va r i ous reasons. H e n c e ,

f o r e f f e c t i v e t r a n s f e r o f t e c h n o l o g i e s , a su i t ab le s y s t e m needs t o be d e v e l o p e d

w h e r e i n researchers , e x t e n s i o n s w o r k e r s , N G O s / I N G O s / C B O s m a y have

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

D i s t i n g u i s h e d de lega tes , l h o p e t h a t t h i s augus t g a t h e r i n g o f n a t i o n a l a n d

i n t e r n a t i o n a l sc ien t i s ts w i l l f u l f i l l t h e o b j e c t i v e s o f t h i s w o r k s h o p t h r o u g h

d iscuss ion a n d i n t e r a c t i o n , a n d h o p e t h a t t h e y m a y c o m e u p w i t h suggest ions

a n d r e c o m m e n d a t i o n s t o i m p r o v e t h e i n c o m e a n d f o o d s e c u r i t y o f p o o r f a r m e r s

o f N e p a l a n d S o u t h A s i a .

1Minist ry of Agricul ture and Cooperatives, Singhdurbar Plaza, Kathmandu, Nepal.
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Remarks by the Chief Guest

HN Dahal
1

H o n o r a b l e C h a i r m a n , H o n o r a b l e Ass i s tan t M i n i s t e r f o r A g r i c u l t u r e a n d

C o o p e r a t i v e s , d i s t i n g u i s h e d f o r e i g n sc ien t is ts a n d guests , de lega tes , lad ies a n d

g e n t l e m e n . . .

N e p a l i s a p r e d o m i n a n t l y a g r i c u l t u r a l c o u n t r y w i t h 6 6 % o f i t s p o p u l a t i o n

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

t h e a g r i c u l t u r e sec to r has b e e n a c c o r d e d t o p p r i o r i t y b y t h e g o v e r n m e n t . I n

t h i s c o n t e x t , t h e l o n g - t e r m a g r i c u l t u r e pe rspec t i ve p lan ( A P P ) has p r i o r i t i z e d

c o m m e r c i a l i z a t i o n a n d i n d u s t r i a l i z a t i o n o f t h e sec to r t o r e d u c e p o v e r t y . T h e

p r o d u c t i o n o f l egumes has c o n s i d e r a b l y e n h a n c e d f a r m i n c o m e s a n d c h i c k p e a

has a c c o r d i n g l y b e e n r a t e d h i g h a m o n g p r i o r i t y ag r i cu l t u ra l c o m m o d i t i e s i n

N e p a l , a s e l s e w h e r e . Pulses are t h e m a i n source o f vege tab le p r o t e i n i n t h e

da i l y d i e t o f t h e m a j o r i t y o f t h e N e p a l e s e p e o p l e . Bes ides, i m p r o v e m e n t i n so i l

f e r t i l i t y d u e t h e i n c l u s i o n o f pu lses i n t h e c r o p p i n g s y s t e m has b e e n v a l i d a t e d

b y va r i ous s tud ies .

C h i c k p e a i s a n i m p o r t a n t w i n t e r pu l se i n t h e Terai and i n n e r Tera i o f N e p a l .

H o w e v e r , m a r g i n a l a n d r e s o u r c e - p o o r f a r m e r s have n o t r e a p e d t h e b e n e f i t s o f

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

p r i o r i t y t o c h i c k p e a , i n a d e q u a t e t e c h n i c a l k n o w h o w a m o n g f a r m e r s , a n d p o o r

s u p p l y / c o o r d i n a t i o n o f i n p u t s a n d t e c h n i c a l serv ices.

T h e s e cha l lenges can b e add ressed t h r o u g h c o o r d i n a t i o n a m o n g va r i ous

s t a k e h o l d e r s i n v o l v e d i n R & D . A l r e a d y , t h e process o f r e l evan t p o l i c y r e f o r m s

in a g r i c u l t u r e s t ra tegy has b e e n i n i t i a t e d . For these po l i c ies t o m a t e r i a l i z e ,

e f f e c t i v e f u n c t i o n a l r e l a t i o n s h i p s a m o n g n a t i o n a l a n d i n t e r n a t i o n a l resea rch a n d

e d u c a t i o n a l i n s t i t u t e s are c r u c i a l , n o w m o r e t h a n ever.

For t h e ove ra l l d e v e l o p m e n t o f a g r i c u l t u r a l t echno log ies , w e n e e d t o b e

ab le t o v a l i d a t e a n d m o d i f y m o d e r n a g r i c u l t u r a l t echno log ies o n - f a r m t o su i t

va r i ous s o c i o e c o n o m i c a n d e n v i r o n m e n t a l c o n d i t i o n s o f f a r m e r s . G o v e r n m e n t

b o d i e s , N G O s a n d c i v i l soc ie t ies m u s t t a k e t h e lead i n t hese endeavo rs . T h e

c u r r e n t e x e c u t i v e r o l e o f t h e g o v e r n m e n t sec to r m u s t change i n t o t h a t o f a 

f a c i l i t a t o r f o r p r o g r a m e x e c u t i o n , c o n t i n u a t i o n , p r o m o t i o n a n d e f f ec t i veness .

I n t h e c o n t e x t o f N e p a l h a v i n g n e w l y e n t e r e d W T O , t h e i n t e r n a t i o n a l o p e n a n d

c o m p e t i t i v e m a r k e t s y s t e m w i l l e x e r t cons ide rab le i n f l uences o n a g r i c u l t u r a l

d e v e l o p m e n t i n t h e days ahead . T h e r e f o r e , o u r a g r i c u l t u r e s h o u l d b e based o n

qua l i t y , p r o f i t a n d c o m p e t i t i v e n e s s .

1Minist ry of Agr icul ture and Cooperatives, Singhdurbar Plaza, Kathmandu, Nepal .
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T h e n a t i o n a l p o l i c y i s t o seek t h e ac t i ve p a r t i c i p a t i o n o f w o m e n , o t h e r

soc ia l l y e x c l u d e d a n d m a r g i n a l i z e d g r o u p s i n p l a n n i n g , e x e c u t i o n , m o n i t o r i n g

a n d e v a l u a t i o n o f d e v e l o p m e n t p r o j e c t s f o r t h e ove ra l l d e v e l o p m e n t o f t h e

c o u n t r y . I n l i n e w i t h t h i s , t h e i n v o l v e m e n t o f c o n c e r n e d f a r m e r s / s t a k e h o l d e r s

i n d i f f e r e n t stages o f a g r i c u l t u r a l p r o g r a m p l a n n i n g a n d e x e c u t i o n has a l ready

b e e n i n i t i a t e d . For easy access o f m o d e r n a g r i c u l t u r a l t e c h n o l o g i e s , m e c h a n i s m s

t o ga the r resources a n d i n p u t s f r o m m a r g i n a l a n d p o o r f a r m e r s , a n d o t h e r

a d m i n i s t r a t i v e a n d t e c h n i c a l m e c h a n i s m s have b e e n s t r e a m l i n e d g radua l l y .

l h o p e t h i s w o r k s h o p w i l l h e l p i d e n t i f y p o t e n t i a l s o l u t i o n s t o t hese

cha l lenges, a n d w i l l c o n c l u d e w i t h c r i t i c a l a n d c o n s t r u c t i v e suggest ions f o r t h e

ove ra l l d e v e l o p m e n t a n d e x p a n s i o n o f a g r i c u l t u r e . I r e q u e s t t h e d i s t i n g u i s h e d

p a r t i c i p a n t s t o c o n s i d e r w a y s t o i m p r o v e t h e i n c o m e a n d f o o d s e c u r i t y o f

r e s o u r c e - p o o r f a r m e r s a n d also p u t f o r w a r d suggest ions f o r t h e d e v e l o p m e n t

a n d e x p a n s i o n o f c h i c k p e a c u l t i v a t i o n i n t h e S o u t h A s i a n r e g i o n . I also r e q u e s t

y o u t o r e c o m m e n d w a y s t o c rea te awareness a m o n g s t a k e h o l d e r s f o r t h e

p r o m o t i o n o f I P M t o o l s f o r t h e p r o t e c t i o n o f t h e e n v i r o n m e n t a n d i ts b a l a n c e d

d e v e l o p m e n t . I assure y o u t h a t w e are p o l i t i c a l l y c o m m i t t e d t o i m p l e m e n t i n g

e c o - f r i e n d l y a g r i c u l t u r a l t e c h n o l o g i e s ( s u c h a s n e e m p r o d u c t s f o r pes t c o n t r o l )

f o r a b a l a n c e d d e v e l o p m e n t o f a g r i c u l t u r e .

Last ly , I w o u l d l i k e t o exp ress m y g o o d w i s h e s t o t h e organ izers a n d

p a r t i c i p a n t s o f t h e w o r k s h o p .
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Chairperson's remarks

HK Upadhyaya
1

H o n o r a b l e C h i e f G u e s t , t h e M i n i s t e r o f A g r i c u l t u r e a n d C o o p e r a t i v e s ;

E x e c u t i v e D i r e c t o r , N A R C ; D G D O A , J o i n t Secre ta r ies M o A C , D e p u t y

D i r e c t o r G e n e r a l , I C R I S A T ; d i s t i n g u i s h e d f o r e i g n and n a t i o n a l de lega tes , lad ies

a n d g e n t l e m e n . . .

Speakers b e f o r e m e have a l ready e l a b o r a t e d o n c h i c k p e a , i ts i m p o r t a n c e

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

f a r m e r s o f t h e r e g i o n . I d o n o t i n t e n d t o r e p e a t i t he re .

A s y o u a l l k n o w , e n s u r i n g f o o d s e c u r i t y a n d i m p r o v e m e n t i n t h e l i v e l i h o o d s

o f p o o r f a r m e r s i s t h e n e e d o f t h e day n o t o n l y f o r N e p a l b u t also f o r t h e w h o l e

o f S o u t h a n d Sou theas t As ia . l was v e r y i m p r e s s e d b y t h e c h i c k p e a t e c h n o l o g i e s

t h a t w e r e t e s t e d i n f a r m e r s ' f ie lds t h a t have s h o w n p o t e n t i a l f o r d o u b l i n g p r e s e n t

y i e l d s . A r e a u n d e r c h i c k p e a i s l o w w h e n c o m p a r e d t o o t h e r c r o p s , a n d a s s u c h ,

i t m a y c o n t r i b u t e v e r y l i t t l e i n t e r m s o f l i v e l i h o o d i m p r o v e m e n t a t t h e n a t i o n a l

l e v e l . H o w e v e r , a t t h e l oca l o r reg iona l l eve l , t hese t echno log ies , i f p r o p e r l y

d i s s e m i n a t e d , w o u l d h e l p ach ieve sus ta i ned increases i n t h e i n c o m e s o f p o o r

a n d m a r g i n a l f a r m e r s . T h e r e i s a n u r g e n t n e e d t o set u p channe ls t h r o u g h w h i c h

research p r o d u c t s o r t e c h n o l o g i e s m a y reach f a r m e r s and h e l p i m p r o v e t h e i r

l i v e l i h o o d s . I h o p e t h i s f o r u m w i l l f i nd a n d suggest ways t o up-sca le c h i c k p e a

t e c h n o l o g i e s f o r t h e b e n e f i t o f t h e r e s o u r c e - p o o r f a r m e r s o f N e p a l .

W e n e e d t o c rea te a n e n v i r o n m e n t t h a t makes i t poss ib le f o r f a r m e r s t o

a d o p t n e w t e c h n o l o g i e s t o i m p r o v e f a r m i n g , w h i c h w o u l d u l t i m a t e l y b o o s t t h e

e c o n o m y . F a r m e r s ' access to n e w t e c h n o l o g y t h a t i s cos t e f f e c t i v e as w e l l as

e n v i r o n m e n t - f r i e n d l y i s a n i m p o r t a n t f a c t o r t o b e c o n s i d e r e d . I n t h i s c o n t e x t ,

t h e use o f I P M o f c h i c k p e a i s v e r y t i m e l y a n d re levan t . L e t m e say t h a t i t i s

n o t t h e n u m b e r o f t e c h n o l o g i e s o r va r ie t i es r e c o m m e n d e d t h a t c o u n t s , b u t

t h e i m p a c t o f t h o s e t e c h n o l o g i e s o n f a r m e r s ' l i v e l i h o o d s . W e n o w n e e d t o t a l k

a b o u t t e c h n o l o g i e s t h a t can genera te i n c o m e s , t h a t can get q u i c k e r r e su l t s a n d

can sus ta in m a r g i n a l a n d s m a l l f a r m i n g sys tems t h a t w e o p e r a t e .

I t h i n k t h e a g r i c u l t u r e research a n d e x t e n s i o n s y s t e m i n N e p a l faces

a cha l l enge . T h e cha l l enge i s t o p r o v e t h a t w e have t h e t e c h n o l o g y t h a t

can i m p a c t l i v e l i h o o d s o f f a r m e r s , a n d t o b r i n g these t e c h n o l o g i e s t o t h e

leve l w h e r e t h e rea l users , t h e f a r m e r s , can use i t . T h e r e f o r e , i t i s an issue

o f ava i l ab i l i t y o f t e c h n o l o g i e s a n d m a k i n g these t e c h n o l o g i e s ava i lab le t o t h e

f a r m e r s . I n t h i s c o n t e x t , i t was a g rea t p leasure t o l ea rn o f t h e d e v e l o p m e n t

1National Planning Commission, Kathmandu, Nepal.
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a n d r e c o m m e n d a t i o n o f cost e f f e c t i v e i m p r o v e d c h i c k p e a t e c h n o l o g i e s t h r o u g h

t h e j o i n t e f f o r t s o f N A R C , I C R I S A T a n d N R I . N o w t h e cha l l enge i s t o scale-

u p these t echno log ies t o p o t e n t i a l p r o d u c t i o n p o c k e t s t h r o u g h t h e ac t i ve

i n v o l v e m e n t o f e x t e n s i o n serv ices, N G O s , C B O s , f a r m e r s g r o u p s , o t h e r serv ice

p r o v i d e r s a n d s t a k e h o l d e r s .

I h o p e t h e w o r k s h o p w i l l d iscuss a n d r e c o m m e n d r e l e v a n t p o l i c y issues

essent ia l f o r t h e w i d e r d i s s e m i n a t i o n o f t e c h n o l o g i e s . I assure y o u t h a t w e

a t t h e p o l i c y leve l are c o m m i t t e d t o r e f o r m i n g p o l i c y issues r e l a t e d t o t h e

d i s s e m i n a t i o n o f a g r i c u l t u r a l t e c h n o l o g i e s i n N e p a l .
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Vote of thanks

S Pande
1
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Prospects of chickpea in rice-based

cropping systems in Bangladesh

M J U d d i n
1
, M O Al i

1
 a n d M M R a h m a n

2

Abstract

Chickpea ( C i c e r a r i e t i n u m L . ) , the major grain legume in Bangladesh, 

is traditionally cultivated under rainfed conditions during the winter 

season. Since most poor and medium farmers want to ensure food 

security for the family, rice cultivation receives top priority and chickpea 

is relegated to marginal lands. The area and production of chickpea 

has decreased over the last decade because chickpea's productivity is 

low as well as unstable compared to rice. Chickpea is mainly groum 

on relatively heavier soils under the aus rice/jute-fallow-chickpea and 

T. Aman rice-chickpea cropping patterns. Adaptive trials of chickpea 

varieties indicated that Barichola 2, Barichola 3 and Barichola 5 

produced better yields in the Barind tract of Bangladesh. In this tract, 

there is room for including chickpea varieties as a sandwich crop in 

T. Aman rice fallows if the fields could be vacated by early November 

by using short duration rice varieties. Chickpea cultivar Barichola 5 

which has early maturity, BGM (Botrytis gray mold) tolerance and 

resistance to f u s a r i u m wilt, made it possible to bring over 10000 ha

of rice fallows under chickpea cultivation in recent years in the tract. 

Being a deep-rooted legume, chickpea utilized residual soil moisture 

after the harvesting of T. Aman and produced reasonable seed yield. 

Seed priming ensures better and faster seedling establishment, allowing 

some escape from terminal drought and heat stress. Seed priming 

produced 47% higher grain yield as compared to non-primed seeds 

(1.63 t/ha vs 1.11 t/ha) and higher number of pods/sq m, plant height 

and 1000-grain weight. Barichola 3 and Barichola 5 produced the 

highest yield of 1510 and 1411 kg/ha with irrigation after 40 days 

of seed germination in the Barind. It may be possible to establish 

chickpea as a vegetable and fodder crop within the fallow period in the 

T. Aman-Boro rice cropping system. Incorporating chickpea into the 

rice-based cropping system will rejuvenate the fatigued soil and ensure 

that at least the protein needs of the poor are met. 

1Pulses Research Centre, Bangladesh Agr icul tural Research Inst i tute, Ishurdi , Pabna, Bangladesh.
2Bangladesh Agricul tural Research Inst i tute, Gazipur, Bangladesh.
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I n t r o d u c t i o n

A m o n g f o o d c rops , l e g u m e gra ins o c c u p y t h e s e c o n d largest area ( 5 . 2 % ) a f t e r

r i ce i n Bang ladesh. S ince t h e y c o n t a i n t h e h ighes t p r o t e i n , t h e y also p lay a 

s ign i f i can t r o l e i n Bang ladesh i d i e t s . P r o t e i n s i n g ra in l e g u m e s are r i c h i n l ys ine

a n d cerea l -based d i e t s o f t h e p e o p l e w h e n s u p p l e m e n t e d b y g ra in l e g u m e

i m p r o v e d i n overa l l n u t r i t i o n a l va l ue . T h e y are also a g o o d sou rce o f c a l c i u m ,

i r o n a n d v i t a m i n s ( B a n d C ) . S o m e are r e p o r t e d t o r e d u c e c h o l e s t e r o l a n d

b l o o d sugar leve ls .

T h e pe r cap i t a c o n s u m p t i o n o f pu lses i n Bang ladesh s tands a t a b o u t 12 .5

g/day. Bang ladesh 's p o p u l a t i o n , as p e r W o r l d B a n k p r o j e c t i o n s , w i l l cross 153

m i l l i o n b y 2 0 1 0 a n d 1 7 3 m i l l i o n b y 2 0 2 0 ( B A R C 1 9 9 4 ) . I f t h e p r e s e n t ra te o f

pe r cap i ta c o n s u m p t i o n o f a b o u t 12 .5 g / d a y w e r e t o b e m a i n t a i n e d i n 2 0 1 0 , t h e

d e m a n d f o r pu lses w o u l d b e a b o u t 7 4 8 t h o u s a n d t o n s . T h i s m e a n s a n a d d i t i o n a l

r e q u i r e m e n t o f 1 7 7 t h o u s a n d t o n s t o m e e t f u t u r e d e m a n d . T h i s d e m a n d can b e

m e t e i t h e r b y i m p o r t i n g t h e t o t a l q u a n t i t y o r b y i nc reas ing p r o d u c t i o n .

C h i c k p e a ( C i c e r arietinum L.) i s one o f t h e m a j o r g ra in l egumes in

Bang ladesh . T h e c r o p i s t r a d i t i o n a l l y c u l t i v a t e d u n d e r r a i n f e d c o n d i t i o n s

d u r i n g t h e w i n t e r season ( N o v e m b e r - M a r c h ) usua l l y w i t h o u t any m o n e t a r y

i n p u t s . T h e p r o d u c t i v i t y o f t h e c r o p i s l o w c o m p a r e d t o r i c e . I t s i n h e r e n t l y l o w

y i e l d , s u s c e p t i b i l i t y t o diseases a n d i nsec t pes ts a n d s e n s i t i v i t y t o m i c r o c l i m a t e

changes c o n t r i b u t e t o i t s y i e l d i n s t a b i l i t y . S ince m o s t p o o r a n d m e d i u m f a r m e r s

w a n t t o ensu re f o o d s e c u r i t y f o r t h e i r f a m i l i e s , r i c e c u l t i v a t i o n rece ives t o p

p r i o r i t y . W i t h t h e e x p a n s i o n o f i r r i g a t i o n f ac i l i t i e s , f a r m e r s p r e f e r r i c e - r i c e o r

r i c e - w h e a t / m a i z e c r o p p i n g sys tems a n d c h i c k p e a has b e e n re l ega ted t o m a r g i n a l

lands .

T h e area a n d p r o d u c t i o n o f c h i c k p e a has dec reased ove r t h e last decade .

D u r i n g 1 9 9 2 - 9 3 , t h e r e w a s a t o t a l area o f a b o u t 9 9 5 4 3 h a u n d e r c h i c k p e a w i t h

a t o t a l p r o d u c t i o n o f 7 0 0 0 0 t ( 0 . 7 0 t / h a ) . H o w e v e r , t h e area has g r a d u a l l y

decreased a n d i n 2 0 0 1 - 0 2 , t h e f i gu res s t o o d a t 2 7 4 9 1 h a y i e l d i n g a b o u t 2 2 4 9 3 1

( 0 . 8 2 t / h a ) ( D A E 2 0 0 2 ) . T h e p r o d u c t i v i t y o f c h i c k p e a has i nc reased b y a b o u t

1 7 % w h i l e area dec reased b y 3 9 % . T h i s p r o d u c t i v i t y i s fa r b e l o w t h e p o t e n t i a l

( 5 . 0 t / h a ) o r even a c t u a l l y a c h i e v e d y i e l d s a t resea rch s ta t i ons a n d f a r m e r -

m a n a g e d o n - f a r m t r i a l s ( 2 .5 t o 3 .0 t / h a ) . T h e 1 7 % h i g h e r p r o d u c t i v i t y has b e e n

poss ib le because o f c o l l a b o r a t i o n a n d c o n t r i b u t i o n f r o m B A R I (Bang ladesh

A g r i c u l t u r a l Research I n s t i t u t e ) i n assoc ia t ion w i t h I C R I S A T s ince t h e la te

1980s . A m o n g t h e e i g h t c h i c k p e a va r i e t i es re leased b y B A R I , seven w e r e f r o m

I C R I S A T source m a t e r i a l s (Tab le 1 ) .
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Reasons f o r d e c l i n e o f c h i c k p e a a r e a a n d p r o d u c t i o n

T h e p r o d u c t i v i t y o f c h i c k p e a i s l o w a s w e l l a s uns tab le c o m p a r e d t o r i c e . T h e

m a j o r reasons are:

• U n l i k e cerea l c rops c h i c k p e a i s m o r e sens i t i ve t o c l i m a t i c f a c t o r s s u c h

as excess so i l m o i s t u r e , h u m i d i t y a n d r a i n f a l l , t e r m i n a l hea t stress a n d

so i l f ac to r s (B , S , Zn a n d P d e f i c i e n c y ) a n d Bangladesh 's c l i m a t e i s v e r y

u n p r e d i c t a b l e . C o n s e q u e n t l y , t h e p r o d u c t i v i t y o f c h i c k p e a i s also u n s t a b l e .

U n d e r s t a n d a b l y , w i t h t h e e x p a n s i o n o f i r r i g a t i o n f ac i l i t i es , f a r m e r s are

s h i f t i n g t o w a r d s r i c e , w h e a t , m a i z e o r o t h e r p r o f i t a b l e c r o p s .

• G e n e t i c a l l y , c h i c k p e a has l o w e r y i e l d p o t e n t i a l t h a n cereals .

• T h e c r o p i s sens i t i ve t o h i g h i n p u t s l i ke i r r i g a t i o n a n d f e r t i l i z e r , a n d o f t e n

shows nega t i ve response t o these f ac to r s .

• I t has g rea te r disease a n d pes t p r o b l e m s c o m p a r e d to cerea ls . O u t o f 13

diseases r e c o r d e d s o far , f o u r diseases, v iz , B o t r y t i s gray m o l d ( B G M ) , w i l t ,

r o o t r o t a n d co l l a r r o t are m a j o r (Table 2 ) . B G M a n d co l l a r r o t can cause

u p t o 9 0 % a n d 8 4 % y i e l d loss r e s p e c t i v e l y (Bak r a n d A h m e d 1 9 9 1 ) . B G M
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Table 1 . List o f pulse varieties released by P R C , B A R I in Bangladesh.

Variety

Nab in

Barichola 2 

Barichola 3 

Barichola 4 

Barichola 5 

Barichola 6 

Barichola 7 

Barichola 8 

I C R I S A T

source l ine

-

I C C L - 8 3 2 2 8

I C C L - 8 3 1 0 5

I C C L - 8 5 2 2 2

RBH-228

l C C L - 8 3 1 4 9

I C C V - 3 2 7 4

I C C L - 8 8 0 0 3

Year of

release

1987

1993

1993

1996

1996

1996

1998

1998

Yie ld

( t /ha)

1.4-1.8

1.5-1.9

1.7-2.0

1.9-2.2

1.7-2.0

1.8-2.1

1.5-1.6

1.3-1.4

Days to

mature

120-125

125-130

125-130

120-125

120-125

125-130

125-130

125-130

1000-seed

weight (g)

110-120

130-140

170-180

130-140

110-120

140-150

150-160

250-260

Reaction to

disease

Tolerant to

w i l t

Modera te ly

resistant to

w i l t

Moderate ly

resistant to

w i l t

Moderate ly

resistant to

w i l t

Resistant to

w i l t

Moderate ly

resistant to

w i l t

Resistant to

w i l t

Tolerant to

w i l t



i n f e s t a t i o n is less in t h e B a r i n d t r a c t . Helicoverpa armigera ( p o d b o r e r ) is

t h e m o s t i m p o r t a n t m a j o r i nsec t pes t f o r c h i c k p e a ( K a r i m a n d R a h m a n

1 9 9 1 ) caus ing u p t o 9 0 % p o d d a m a g e i n t h e c r o p ( R a h m a n 1 9 8 9 ) (Table

3 ) . C h i c k p e a seeds are also severe ly d a m a g e d by b r u c h i d s . T w o species o f

t h i s pes t , Callosobruchus chinensis a n d C. maculatus have b e e n r e p o r t e d to

i n f e s t seed .

• F a r m e r s c o n s i d e r c h i c k p e a a m i n o r c r o p a n d do n o t usua l l y w e e d i t ; w e e d s

c o m p e t e w i t h c rops a n d cause subs tan t i a l y i e l d losses. T h e r e are several

c o m m o n w e e d s t h a t a f f e c t c h i c k p e a , a n d t h e s e are m o r e o r less even l y

d i s t r i b u t e d t h r o u g h o u t Bang ladesh (Table 4 ) .

• T h e w i n t e r season i n Bang ladesh i s v e r y s h o r t ( less t h a n 1 0 0 days) w i t h i n

w h i c h w i n t e r pu lses c o m p l e t e t h e i r l i f e c y c l e . T h e r e f o r e , h i g h y i e l d i n g l o n g

d u r a t i o n va r i e t i es t h a t w o r k w e l l i n o t h e r c o u n t r i e s c a n n o t b e g r o w n he re .

• T h e a d a p t a b i l i t y o f c h i c k p e a i s gene ra l l y c e n t e r e d i n i t s p lace o f o r i g i n a n d

h i g h y i e l d i n g va r i e t i es o f o t h e r c o u n t r i e s d o n o t su i t t h i s c l i m a t e .

T a b l e 3 . I n s e c t p e s t s o f c h i c k p e a , n a t u r e o f d a m a g e c a u s e d a n d t h e i r s t a t u s

i n B a n g l a d e s h .

I n s e c t p e s t

Helicoverpa armigera H u b n e r

Agrotis ipsilon H u f n a g e l

Callosobruchus chinensis L.

C . maculatus F a b .

Alcidodes collaris P a s c o e

Aphis craccivora K o c h

Pachynerus chinensis 

N a t u r e o f d a m a g e

B o r e i n t o p o d s , f e e d o n s e e d s

a n d f o l i a g e

C u t t h e y o u n g p l a n t s

D a m a g e s e e d i n s t o r a g e

B o r e i n t o p o d s a n d f e e d o n s e e d s

S u c k s a p f r o m f o l i a r p a r t s

B o r e i n t o p o d s a n d f e e d o n s e e d s

S t a t u s

M a j o r

M a j o r

M a j o r

M i n o r

M i n o r

M i n o r
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T a b l e 2 . D i s e a s e s o f c h i c k p e a , t h e i r c a u s a l o r g a n i s m s a n d s t a t u s i n B a n g l a d e s h .

D i s e a s e

B o t r y t i s g r a y m o l d

W i l t

C o l l a r r o t

D r y r o o t r o t

A l t e r n a r i a b l i g h t

R u s t

R o o t - k n o t

C a u s a l o r g a n i s m s

Botrytis cinerea 

F u s a r i u m oxysporum, f . s p . ciceris 

Sclerotium rolfsii 

Macrophomina phaseolina ( s c l e r o t i a l s t a t e

Rhizoctionia bataticola) 

Alternaria alternata 

Uromyces ciceris-arietini 

Meloidogyne javanica, M. incognita 

S t a t u s

M a j o r

M a j o r

M a j o r

M a j o r

M i n o r

M i n o r

M i n o r



T a b l e 4 . C o m m o n w e e d s o f c h i c k p e a i n B a n g l a d e s h .

L o c a l n a m e s

M u t h a

B a t h u a

D u r b a

B i n d i

D o n d o k a l o s

F o s h k a b e g u n

B o o n m o s h u r e

M o s h u r e c h a n a

P h u l k a g h a s h

C h h o t o s h a m a

T h i s t l e

S c i e n t i f i c n a m e s

Cyperus rotundus 

Chenopodium album ( L )

Cynodon dactylon ( L ) Pers

Convolvulus arvensis ( L )

Leucus aspera, S r e n g

Physalis heterophylla 

Vicia sativa 

Vicia hirsuta ( L ) S.F. G r a y

Panicum paludosum ( R o x b . )

Echinochloa colonum L. ( L i n k )

Sonchus cleraceus 

S t a t u s

M a j o r

M a j o r

M a j o r

M i n o r

M a j o r

M a j o r

M i n o r

M a j o r

M i n o r

M i n o r

M a j o r

F a r m e r s pay l i t t l e a t t e n t i o n t o p r o p e r l a n d p r e p a r a t i o n , f e r t i l i z a t i o n , t i m e l y

s o w i n g , w e e d i n g a n d p l a n t p r o t e c t i o n , a l l o f w h i c h resu l t s i n v e r y p o o r

y i e l d s .

S o c i o e c o n o m i c cons t ra i n t s such a s l o w p r o f i t , c u l t i v a t i o n w i t h o u t i n p u t s ,

lack o f cash a n d c r e d i t , lack o f s u p p o r t p r i c e a n d m a r k e t i n g are s o m e o t h e r

reasons f o r l o w p r o d u c t i v i t y .

C h i c k p e a c r o p p i n g sys tems

C h i c k p e a i s g r o w n m a i n l y i n r e l a t i ve l y heav ie r soi ls u n d e r t h e aus r i c e / j u t e -

f a l l o w - c h i c k p e a ( A p r / M a y - A u g ) ( A u g - O c t ) ( N o v - A p r ) c r o p p i n g p a t t e r n s ,

w h e r e i t i s s o w n i n N o v e m b e r a n d covers a b o u t 6 0 % area. A b o u t 3 5 - 4 0 % o f

c h i c k p e a i s g r o w n i n t h e T . A m a n r i c e - c h i c k p e a c r o p p i n g p a t t e r n w h e r e i t i s

s o w n in D e c e m b e r as a la te s o w n c r o p .

I n Bang ladesh , d i f f e r e n t c r o p p i n g p a t t e r n s (Table 5 ) f o l l o w e d i n v o l v i n g

c h i c k p e a are:

C h i c k p e a - A u s + B . A m a n ,

C h i c k p e a - B . A u s - F a l l o w ,

C h i c k p e a - J u t e / T . A u s - R a b i c rops ,

C h i c k p e a - J u t e - F a l l o w / T . A m a n a n d

C h i c k p e a - M i x e d + B. A m a n .

A p a r t f r o m these sys tems , c h i c k p e a i s c u l t i v a t e d as a m i x e d c r o p w i t h

l i nseed , ba r l ey a n d m u s t a r d a n d a s an i n t e r c r o p w i t h sugarcane. G e n e t i c a l l y

m o d i f i e d - T . A m a n - c h i c k p e a against f a l l ow-T . A m a n - f a l l o w m a y be a n e w

c r o p p i n g p a t t e r n f o r t h e B a r i n d t r a c t w i t h i ts h i gh lands a n d c lay l o a m so i l .
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T a b l e 5 . M a j o r c r o p p i n g p a t t e r n s i n v o l v i n g c h i c k p e a i n B a n g l a d e s h .

C r o p p i n g p a t t e r n s

A u s / J u t e - F a l l o w - c h i c k p e a

( A p r i l / M a y - A u g ) ( A u g - O c t )

( N o v - A p r )

A u s + B . A m a n r i c e - c h i c k p e a

( M a y - N o v ) ( D e c - A p r 2 n d w e e k )

T . A m a n r i c e - c h i c k p e a

( J u l y - N o v ) ( D e c - A p r 2 n d w e e k )

L a n d t y p e

H i g h l a n d s

C l a y l o a m so i l s

M e d i u m l o w l a n d s

c l a y s o i l

M e d i u m l o w l a n d s

c l a y s o i l

R e m a r k s

O p t i m u m s o w i n g p a t t e r n

L a t e s o w i n g

L a t e s o w i n g

C h i c k p e a a n d soil h e a l t h

Sus ta inab i l i t y o f r i ce -based c r o p p i n g sys tems has b e c o m e a c r i t i c a l issue f o r

a g r i c u l t u r e i n Bang ladesh . G r o u n d w a t e r tab les are go ing d o w n d u e t o excessive

w i t h d r a w a l s f o r r i ce . T h e q u a l i t y o f w a t e r also i s d e t e r i o r a t i n g w i t h t h e

a c c u m u l a t i o n o f d i f f e r e n t sal ts, c h l o r i d e s , i r o n , s o d i u m and arsenic , t h e r e b y

c r e a t i n g p u b l i c h e a l t h hazards . O r g a n i c m a t t e r c o n t e n t i n t h e soi l also has gone

d o w n s ign i f i can t l y ( < 1 % i n 6 . 1 0 m i l l i o n h a a n d o n l y 1-2% i n 2 .15 m . h a ) .

D i f f e r e n t n u t r i e n t e l e m e n t s s u c h a s n i t r o g e n , b o r o n a n d s u l p h u r have b e c o m e

scarce i n t h e so i l . T h i s i s d u e t o t h e r i c e - r i c e m o n o c u l t u r e , u n d e r w h i c h m o r e

i s t a k e n up a n d less i s a d d e d t o t h e so i l , u l t i m a t e l y m a k i n g t h e soi l s ick (P i l l a i

1 9 9 8 ) .

T r a n s p l a n t e d r i ce i s g r o w n s u b m e r g e d i n p u d d l e d so i l . T h i s p u d d l i n g h o w e v e r

crea tes a h a r d p a n b e l o w t h e p l o u g h e d so i l layer , ie , a p l o u g h p a n a b o u t 10 to

2 5 c m t h i c k . T h i s p l o u g h pan res t r i c t s t h e r o o t s y s t e m f r o m b o t h w a t e r a n d

n u t r i e n t e x t r a c t i o n f r o m d e e p e r so i l layers ( B a d a r u d d i n a n d Razzaque 1 9 9 5 ) .
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C h i c k p e a in r ice f a l l o w s

C h i c k p e a i s c o n s i d e r e d idea l i n sequence c r o p p i n g , re lay c r o p p i n g a n d

i n t e r c r o p p i n g . M o r e o v e r , t h e r e i s r o o m f o r i n c l u d i n g c h i c k p e a va r ie t i es as a 

s a n d w i c h c r o p i n T . A m a n r i c e f a l l o w s i n t h e e v e n t t h a t f i e l d s are vaca ted b y

ear ly N o v e m b e r b y us ing s h o r t d u r a t i o n r i c e va r i e t i es . A l m o s t 8 8 0 0 0 hec ta res

i n t h e B a r i n d t r a c t was u n e x p l o i t e d e x c e p t f o r T A m a n t w o decades ago.

T h e e x p a n s i o n o f c h i c k p e a i n r i ce f a l l o w s i n t h i s area ove r t h e past years i s

a n o t e w o r t h y a c h i e v e m e n t . Be ing a d e e p - r o o t e d l e g u m e , c h i c k p e a u t i l i z e d

res idua l so i l m o i s t u r e a f t e r h a r v e s t i n g o f T A m a n a n d p r o d u c e d reasonab ly

g o o d y i e l d . Ea r l y m a t u r i t y , B G M t o l e r a n c e a n d res is tance t o f u s a r i u m w i l t w e r e

f o u n d t o b e t h e m o s t i m p o r t a n t t r a i t s i n c h i c k p e a c u l t i v a r s Ba r i cho la 5 , w h i c h

m a d e i t poss ib le t o b r i n g ove r 1 0 0 0 0 h a o f r i ce f a l l o w l a n d u n d e r c h i c k p e a

c u l t i v a t i o n i n r e c e n t years .



C u l t i v a t i o n o f c h i c k p e a i n d r y l a n d a r e a s

M o s t o f t h e t r a d i t i o n a l c h i c k p e a area i s c o n c e n t r a t e d i n t h e G a n g e t i c f l o o d

p la ins . Y i e l d s t a b i l i t y i s ve ry l o w because o f losses caused by va r ious diseases,

m a i n l y B G M , w h i c h i s a i d e d b y h i g h h u m i d i t y a n d r a i n f a l l d u r i n g t h e g r o w i n g

season. O n t h e o t h e r h a n d , m o s t o f t h e 0 .8 m i l l i o n h a l a n d i n t h e h i g h l a n d

B a r i n d reg ion i n n o r t h - w e s t e r n Bang ladesh rema ins f a l l o w i n t h e w i n t e r

m o n t h s ( N o v e m b e r / D e c e m b e r ) a f t e r harves t o f local t r a n s p l a n t e d a m a n r i c e .

E x p e r i m e n t s i n d i c a t e t h a t y i e l ds o f m o r e t h a n 1 t / h a can b e h a r v e s t e d , i f

c h i c k p e a i s p l a n t e d by ear ly N o v e m b e r . I n t h i s case, t h e loca l l o n g - d u r a t i o n

r i ce cu l t i va r s n e e d t o b e r e p l a c e d b y sho r t d u r a t i o n va r ie t ies l i k e B R - 1 4 a n d

B R - 3 2 . T h e r e l a t i v e l y less h u m i d c l i m a t e i n t h e B a r i n d area i s n o t f avo rab le

f o r B G M i n f e s t a t i o n . I f r a i n does n o t o c c u r i n O c t o b e r , t h e r e w i l l b e sca rc i t y

o f so i l m o i s t u r e f o r c h i c k p e a g e r m i n a t i o n . A d a p t i v e t r ia l s o f c h i c k p e a va r ie t i es

i n d i c a t e d t h a t Ba r i cho la 2 , Ba r i cho la 3 a n d Bar i cho la 5 p r o d u c e d b e t t e r y i e l ds

i n t h e B a r i n d r e g i o n . C h i c k p e a area m a y p o t e n t i a l l y b e e x t e n d e d u p t o a b o u t

4 0 0 0 0 h a o r 5 % o f t h e t o t a l B a r i n d area.
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Prospects f o r c h i c k p e a

Prospec ts f o r c h i c k p e a p r o d u c t i o n i n Bang ladesh are b r i g h t . A d d i t i o n a l

p r o d u c t i o n can b e a c h i e v e d by : ( i ) i nc reased p r o d u c t i v i t y t h r o u g h t h e a d o p t i o n

o f i m p r o v e d va r ie t i es a n d c u l t u r a l p rac t i ces a n d ( i i ) u t i l i z i n g f a l l o w lands b y

i n t r o d u c i n g n e w c r o p p i n g p a t t e r n s . N e w l y re leased var ie t ies o f c h i c k p e a have

p r o d u c e d h i ghe r y i e l ds c o m p a r e d to e x i s t i n g va r ie t ies a t research s ta t ions as

w e l l as on f a r m e r s ' f i e lds .

T h e i n c l u s i o n o f c h i c k p e a i n r i c e - w h e a t , r i ce - r i ce o r r i c e - m a i z e c r o p p i n g

sys tems adds t o i t s sus ta inab i l i t y b y ensu r i ng b o t h n i t r o g e n e c o n o m y a n d

i m p r o v e d soi l h e a l t h . So i l aggregat ion , so i l s t r u c t u r e , p e r m e a b i l i t y , f e r t i l i t y

a n d i n f i l t r a t i o n ra te m a y i m p r o v e w i t h t h e i n c l u s i o n o f c h i c k p e a i n r i c e - b a s e d

c r o p p i n g sys tems . T h e t a p r o o t s y s t e m o f c h i c k p e a m a k e s so i l p o r o u s , b r e a k i n g

t h e h a r d p a n c r e a t e d b y r i ce -based c r o p p i n g sys tems . C h i c k p e a also p lays a n

i m p o r t a n t r o l e f o r t h e sus ta inab i l i t y o f r i ce -based sys tems t h r o u g h b i o l o g i c a l

n i t r o g e n f i x a t i o n i n t h e so i l . A b o u t 103 k g / h a n i t r o g e n i s f i x e d b y c h i c k p e a

eve ry year.

E c o n o m i c r e t u r n s

T h e e c o n o m i c s f o r c h i c k p e a p r o d u c t i o n i s a n i m p o r t a n t issue n o t o n l y i n

Bang ladesh , b u t t h r o u g h o u t Sou theas t As ia , w h e r e f o o d l egumes c o m p e t e f o r

a p lace in m a i n l y ce rea l -based c r o p p i n g sys tems . A l t h o u g h da ta i s l i m i t e d , i t i s

c lear t h a t h i g h p r o d u c t i o n costs o f cereals can b e r e d u c e d b y g r o w i n g c h i c k p e a

b e t w e e n sys tems . C o n s i d e r i n g i n p u t s a p p l i e d , c h i c k p e a i s one o f t h e m o s t

p r o f i t a b l e p u l s e s / l e g u m e s t o g row.



T h e r e have been r e p o r t s o f seed p r i m i n g h a s t e n i n g g e r m i n a t i o n , e n h a n c i n g

c r o p e s t a b l i s h m e n t , p r o m o t i n g seed l i ng v i g o u r a n d i nc reas ing y i e l d s o f c h i c k p e a

i n w e s t e r n I n d i a ( H a r r i s e t a l . 1 9 9 9 ) . S i m i l a r o n - f a r m t r i a l s w i t h p r i m e d a n d

n o n - p r i m e d c h i c k p e a seeds w e r e c o n d u c t e d a t 3 0 l o c a t i o n s i n t h e h i g h l a n d

B a r i n d t r a c t . A h i g h e r g ra in y i e l d ( 1 . 6 3 t / h a ) w a s o b t a i n e d f r o m p r i m e d seed

c o m p a r e d t o n o n - p r i m e d seeds ( 1 . 1 1 t / h a ) , i e , 4 7 % y i e l d inc rease a n d o t h e r

y i e l d c o n t r i b u t i n g cha rac te rs s u c h a s n u m b e r o f p o d s / s q m , p l a n t h e i g h t a n d

1 0 0 0 - g r a i n w e i g h t w e r e h i g h e r w i t h seed p r i m i n g ( M u s a e t a l . 1 9 9 9 ) . T h e

e f f e c t o f seed p r i m i n g o n g ra i n y i e l d a n d i ts c o m p o n e n t s appea r t o have i t s

o r i g i n i n b e t t e r a n d fas te r seed l i ng e s t a b l i s h m e n t , f i n a l l y a l l o w i n g s o m e escape

f r o m t e r m i n a l d r o u g h t a n d hea t s t ress.

W a t e r m a n a g e m e n t

A s t u d y o n n u t r i e n t c y c l i n g a n d soi l w a t e r s ta tus i n t h e r i c e - c h i c k p e a c r o p p i n g

s y s t e m i n t h e B a r i n d i n d i c a t e d t h a t P w a s m u c h b e l o w t h e c r i t i c a l l eve l ( 1 0

P P M ) a n d t h e response o f P ( 3 0 k g / h a ) w a s p r o m i n e n t . T h e g r o w t h o f c h i c k p e a

r o o t d e p e n d s b o t h on so i l m o i s t u r e a n d ava i lab le P . P e r i o d i c i r r i g a t i o n p r o d u c e d

m o r e r o o t s o n t h e u p p e r su r f ace w h i c h u t i l i z e m o r e P a n d n o n - i r r i g a t i o n

p r o d u c e d m o r e r o o t s f r o m layers a t 6 0 - 1 2 0 c m t o e x t r a c t so i l m o i s t u r e f r o m

d e e p e r layers . I r r i g a t i o n has a p r o f o u n d e f f e c t o n c h i c k p e a y i e l d . I r r i g a t i o n t r i a l s

w i t h c h i c k p e a c o n d u c t e d i n t h e B a r i n d ( 2 0 0 0 - 2 0 0 1 ) i n d i c a t e d t h a t B a r i c h o l a 3 

a n d B a r i c h o l a 5 p r o d u c e d t h e h i g h e s t y i e l d o f 1 5 1 0 a n d 1 4 1 1 k g / h a a f t e r b e i n g

i r r i g a t e d 4 0 days a f t e r g e r m i n a t i o n (Tab le 6 ) .

S e e d p r i m i n g

T a b l e 6 . E f f e c t o f i r r i g a t i o n o n c h i c k p e a v a r i e t i e s i n t h e B a r i n d t r a c t .

C h i c k p e a v a r i e t i e s

B a r i c h o l a 3 

B a r i c h o l a 5 

T r e a t m e n t

l0

l1

l2

I3

l0

I1

I 2

l3

2 0 0 0 - 2 0 0 1

1 0 8 3

1 4 1 6

1 5 1 0

1 4 8 3

1 0 2 7

1 3 3 3

1 4 1 1

1 3 5 5

Y i e l d ( k g / h a )

1 9 9 9 - 2 0 0 0

1 4 4 0

1 6 4 0

1 4 4 0

1 3 2 0

1 3 6 0

1 7 4 0

1 4 9 0

1 1 9 0

1 9 9 8 - 1 9 9 9

1 0 9 0

1 1 4 0

1 1 1 0

1 0 4 0

1 1 1 0

1 2 5 0

1 1 3 0

1 0 5 0

I 0 = N o i r r i g a t i o n

I 1 = I r r i g a t i o n a f t e r 2 0 d a y s o f g e r m i n a t i o n

l 2 = I r r i g a t i o n a f t e r 4 0 d a y s o f g e r m i n a t i o n

l 3 = I r r i g a t i o n a f t e r 2 0 a n d 4 0 d a y s o f g e r m i n a t i o n
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T a b l e 7 . A g r o e c o n o m i c p e r f o r m a n c e o f c h i c k p e a a s v e g e t a b l e a n d f o d d e r .

V e g e t a b l e

T y p e o f w e i g h t

p u l s e s ( k g / h a )

C h i c k p e a 1 7 7 3

* B e n e f i t c o s t r a t i o

P r i c e s

U r e a

F o d d e r T o t a l

w e i g h t v a r i a b l e c o s t

( k g / h a ) ( T a k a / h a )

7 3 0 0 8 0 6 6

= 6 T k / k g

T r i - S u p e r - P h o s p h a t e ( T S P ) = 1 5 T k / k g

M u r r e t o f P o t a s h ( M P )

L a b o r

R e t u r n s f o r p u l s e s

G r a i n l e g u m e

L a t h y r u s

C h i c k p e a

F i e l d p e a

= 9 T k / k g

= 5 0 T k / h e a d / d a y

A s v e g e t a b l e

8 T k / k g

1 2 T k / k g

1 0 T k / k g

G r o s s

r e t u r n s N e t r e t u r n s

( T a k a / h a ) ( T a k a / h a ) B C R *

2 4 9 2 6 1 6 8 6 0 3 . 0 9

A s f o d d e r

1 T k / k g

0 . 5 T k / k g

0 . 7 5 T k / k g
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C h i c k p e a a s v e g e t a b l e s a n d f o d d e r

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

s h o r t d u r a t i o n m u s t a r d , b u t m o s t o f t h e l a n d r e m a i n s f a l l ow . C h i c k p e a shak

(vege tab le ) i s gene ra l l y f a v o r e d by f a r m e r s a n d c o m m a n d s a h i g h m a r k e t

p r i c e (Tab le 7 ) , a n d so i t m a y be poss ib le to es tab l i sh c h i c k p e a c u l t i v a t i o n as a 

vege tab le a n d f o d d e r c r o p w i t h i n t h e f a l l o w p e r i o d i n t h e T . A m a n - B o r o r i ce

c r o p p i n g s y s t e m .

Relay c r o p p i n g o f c h i c k p e a

Relay c r o p p i n g o f c h i c k p e a i n r i ce f i e lds c o u l d b e a n i m p o r t a n t f a c t o r t h a t

i n f l u e n c e s y i e l d . S ince i t i s t o o la te t o es tab l i sh c h i c k p e a a f t e r T . A m a n r i ce

i s h a r v e s t e d , re lay c r o p p i n g , o r b r o a d c a s t i n g o f c h i c k p e a b e f o r e r i ce has b e e n

h a r v e s t e d has p r o v e d e f f e c t i v e . I t i s b e s t t o d o t h i s w h e n t h e s t u b b l e h e i g h t o f

t h e p r e c e d i n g r i ce c r o p i s a t 3 0 c m . C h i c k p e a g ra in y i e l d s o f 1 3 2 3 k g / h a w e r e

o b t a i n e d w i t h t h i s m e t h o d .



C h i c k p e a t o c o r r e c t n u t r i t i o n a l d e f i c i e n c i e s o f

l i ves tock

C h i c k p e a i s a n a b u n d a n t sou rce o f p r o t e i n , c a l c i u m a n d v i t a m i n s , a n d c o r r e c t s

t h e s e de f i c i enc ies i n l i v e s t o c k . Fo r d a i r y c o w s , b e e f c a t t l e a n d o t h e r a n i m a l s ,

p r o t e i n o f sa t i s f ac to r y q u a l i t y i s a lways assured w h e n e v e r c h i c k p e a forages

are i n c l u d e d i n roughages . I t f u r n i s h e s c a l c i u m s o l i b e r a l l y t h a t t h e c a l c i u m

r e q u i r e m e n t o f d a i r y c o w s , e v e n t h o s e o f h i g h p r o d u c t i v e capac i t y , i s f u l l y

m e t i f a m p l e c h i c k p e a h a y o r s t r a w i s f e d . W e l l - c u r e d c h i c k p e a hay has m u c h

m o r e c a r o t e n e , a n d c o n s e q u e n t l y m u c h h i g h e r V i t a m i n A va lue t h a n o t h e r n o n -

l e g u m e grasses. F i e l d c u r e d c h i c k p e a hay i s t h e r i c h e s t sou rce o f V i t a m i n D .

F u t u r e p r i o r i t i e s a n d r e s e a r c h s t r a t e g i e s

A f e w resea rch t h r u s t s n e e d t o b e s t r e n g t h e n e d a n d t a k e n u p i m m e d i a t e l y t o

p r o m o t e c h i c k p e a i n Bang ladesh .

• N e w g e r m p l a s m s h o u l d be c o l l e c t e d on a p r i o r i t y basis a n d e v a l u a t e d

acco rd ing l y .

• T h e b r e e d i n g p r o g r a m o n c h i c k p e a s h o u l d b e p i n p o i n t e d a t spec i f i c

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

d e v e l o p res i s tan t va r i e t i es against p a r t i c u l a r stresses. W i l t a n d B G M -

res i s t an t va r i e t i es w i t h h i g h y i e l d a n d ea r l y m a t u r i t y s h o u l d b e d e v e l o p e d .

• M a i n t e n a n c e o f v a r i e t a l p u r i t y a n d p r o d u c t i o n o f s u f f i c i e n t q u a n t i t i e s o f

b r e e d e r seed s h o u l d dese rve spec ia l a t t e n t i o n f r o m t h e b r e e d e r . A p a r t f r o m

Bang ladesh 's o w n h y b r i d i z a t i o n p r o g r a m , segrega t ing p o p u l a t i o n s f r o m

I C R I S A T m a y b e s c r e e n e d i n t h e l oca l e n v i r o n m e n t .

• C u l t u r a l m a n a g e m e n t packages s u c h as o p t i m u m s o w i n g t i m e , p l a n t

p o p u l a t i o n a n d seed r a t e n e e d t o b e v e r i f i e d i n n e w areas f o l l o w i n g t h e

g r e e n m a n u r e - T . A m a n r i c e - c h i c k p e a a s against t h e f a l l o w - T . A m a n r i c e -

f a l l o w c r o p p i n g p a t t e r n i n t h e B a r i n d t r a c t .

• T o o v e r c o m e f a i l u r e o f g e r m i n a t i o n d u e t o m o i s t u r e st ress, seed p r i m i n g

( o v e r n i g h t soak ing o f seeds i n w a t e r ) d e m o n s t r a t i o n s i n f a r m e r s ' f i e l d s n e e d

t o b e i n t r o d u c e d .

• Fo l ia r a p p l i c a t i o n o f p h o s p h a t i c a n d b o r o n f e r t i l i z e r s , d r i p i r r i g a t i o n , l i m e

p a l l e t i n g m a y h e l p e x p a n d c h i c k p e a i n t o n o n - t r a d i t i o n a l areas, m i n i m i z i n g

y i e l d gaps b e t w e e n resea rch a n d f a r m e r s ' f i e l d s .

• V a r i e t a l s c r e e n i n g f o r h o s t p l a n t res i s tance against s o m e pests s u c h as

c h i c k p e a p o d b o r e r (Helicoverpa armigera L ) s h o u l d b e t a k e n u p u n d e r

c o n t r o l l e d c o n d i t i o n s w i t h r e a r i n g t h e i nsec t .

• T h e use o f p h e r o m o n e t r a p s a n d b i o l o g i c a l c o n t r o l o f p o d b o r e r u s i n g N P V

needs t o b e s t r e n g t h e n e d .
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• S e e d v i l lages m a y n e e d t o b e d e v e l o p e d i n c h i c k p e a g r o w i n g areas t o s u p p l y

h i g h y i e l d i n g v a r i e t y ( H Y V ) seed t o f a r m e r s .

• C h i c k p e a g r o w i n g f a r m e r s n e e d t o b e t r a i n e d w i t h us ing t hese h i g h t e c h -

packs . T h e y m u s t also b e s u p p l i e d w i t h seed p r e s e r v i n g m a t e r i a l s .

• In Bang ladesh , t h e r e is an inc reas ing shor tage o f a g r i c u l t u r a l labor . To

o v e r c o m e t h i s , c h e m i c a l c o n t r o l measu res o f w e e d i n c h i c k p e a f i e lds m u s t

b e e n s u r e d . T o d o t h i s , a g r o n o m i s t s a n d b r e e d e r s n e e d t o v i s i t t h e f i e l d

d u r i n g t h e c r o p p i n g season t o d e v e l o p a n d s tanda rd i ze t h e p r o d u c t i o n

package r e g i o n - w i s e .

• A g r o n o m i s t s a n d soi l sc ien t i s t s m u s t e x p l o r e areas i n v o l v i n g n e w c r o p p i n g

p a t t e r n s s u c h a s c h i c k p e a a f t e r T A m a n r i ce a n d s t u d y t h e e f f e c t o f b i o -

f e r t i l i z e r i n t h o s e areas.
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Lessons learnt from participatory

dissemination and uptake pathways of

IPM of chickpea and lentils in Bangladesh

MA Bakr
1
, MA Afzal

1
 and MS Aktar

1

Abstract

Bangladesh has been suffering an acute shortage of pulses to feed 

its large population. To meet the demand for pulses, the country will 

have to increase production of pulses many times over. The share of 

cultivable land for pulses however is not very much: not more than 4%. 

To boost the production of pulses, the government launched a technology 

transfer mission (TTM) under a special project called the Lentils 

Blackgram and Mungbean Development Pilot Project (LBMDPP) 

embracing three major pulses: lentils, blackgram and mungbean. 

Four organizations were involved in TTM. The mission acted in a 

participatory capacity, coordinating research and liasing between 

partners. It brought together participating as well non-participating 

farmers by creating awareness of available ICM technologies, which 

includes IPM. A seed exchange program mediated by the mission was 

also launched to generate awareness of improved varieties. Farmers 

who implemented the technology particularly well were commended. 

The mission achieved an increased area of 86000 ha for the three 

pulses with corresponding production increases of 84000 metric tons 

through LBMDPP The project was instrumental in changing legume 

cultivation patterns in some areas of Bangladesh. It also ushered 

in possiblities for utera cultivation of lentils and other pulses using 

improved varieties. The new varieties of pulses have generally been 

accepted by farmers. 

I n t r o d u c t i o n

Bang ladesh has b e e n f a c i n g an a c u t e shor tage o f pu lses . A s u b s t a n t i a l a m o u n t

o f resea rch has gone i n t o e v o l v i n g i m p r o v e d va r ie t ies a n d t e c h n o l o g i e s o f

d i f f e r e n t pu lses . S ince 1 9 9 6 - 9 7 , e f f o r t s have b e e n m a d e u n d e r a spec ia l p i l o t

1Pulses Research Station, Bangladesh Agricul tural Research Inst i tute, Gazipur, Bangladesh.
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p r o j e c t c a l l e d t h e L e n t i l s B l a c k g r a m a n d M u n g b e a n D e v e l o p m e n t P i l o t P r o j e c t

( L B M D P P ) t o d i s s e m i n a t e pu lses t e c h n o l o g y t h a t i n v o l v e d I C M a n d I P M . T h e

resu l t s have b e e n e n c o u r a g i n g . E f f o r t s t o d e v e l o p a n d d i s s e m i n a t e a n i n t e g r a t e d

c h i c k p e a disease m a n a g e m e n t package w e r e also m a d e t h r o u g h t h e Sc ien t i s t s '

W o r k i n g G r o u p o n M a n a g e m e n t o f B o t r y t i s G r a y M o l d ( B G M ) u n d e r C L A N .

W h a t f o l l o w s i s a b r i e f o u t l i n e o f t h e m e t h o d o f t e c h n o l o g y d i s s e m i n a t i o n ,

e x p e r i e n c e s a n d p r o b l e m s e n c o u n t e r e d .

B a c k g r o u n d

Farmers i n Bang ladesh t e n d e d t o c u l t i v a t e o l d a n d t r a d i t i o n a l va r ie t i es o f

pu lses , p a r t i c u l a r l y c h i c k p e a , l e n t i l s , b l a c k g r a m a n d m u n g b e a n ; t h e y a p p l i e d n o

f e r t i l i z e r s a n d p e s t i c i d e s . Research o n t h e s e c r o p s b y B A R I , B I N A a n d B S M R A U

has s u c c e e d e d i n d e v e l o p i n g 1 2 va r i e t i es e a c h o f c h i c k p e a a n d m u n g b e a n , a n d

f i ve va r ie t i es o f l e n t i l s . I n d e v e l o p i n g t h e s e v a r i e t i e s , Bang ladesh has c o l l a b o r a t e d

w i t h I A R C s such a s I C R I S A T , I C A R D A a n d A V R D C . Research was also c a r r i e d

o u t o n t h e m a n a g e m e n t o f i nsec t pes ts a n d diseases o f t hese c r o p s , w h i c h

y i e l d e d s o m e u s e f u l t e c h n o l o g i e s o f i n t e g r a t e d m a n a g e m e n t o f m a j o r diseases

a n d pests . T h e i n t e g r a t e d m a n a g e m e n t i n c l u d e d g e n e t i c res is tance , c h e m i c a l

c o n t r o l a s w e l l a s a g r o n o m i c m a n a g e m e n t . H o w e v e r , t h e message a b o u t I C M

d i d n o t r e a c h grass r o o t leve ls . E f f o r t s t o d i s s e m i n a t e t h e t e c h n o l o g i e s w e r e

m a d e t h r o u g h t h e D e p a r t m e n t o f A g r i c u l t u r a l E x t e n s i o n ( D A E ) . Pa r t i cu l a r

a t t e m p t s t o d i s s e m i n a t e c h i c k p e a va r i e t i es a n d t e c h n o l o g i e s w e r e also m a d e i n

n o n - t r a d i t i o n a l areas l i k e t h e B a r i n d t r a c t t h r o u g h O F R D w i t h s u p p o r t f r o m

I C R I S A T . Severa l N G O s have j o i n e d t h i s e f f o r t .

I n sp i t e o f a l l t h i s , t e c h n o l o g y d i s s e m i n a t i o n d i d n o t ach ieve t h e d e s i r e d

m o m e n t u m i n pu lses w i t h t h e e x c e p t i o n o f c h i c k p e a . A t t h i s p o i n t , a p i l o t

p r o j e c t ca l l ed t h e L e n t i l s B l a c k g r a m a n d M u n g b e a n D e v e l o p m e n t P i l o t P r o j e c t

( L B M D P P ) was l a u n c h e d b y t h e g o v e r n m e n t . T h i s has i nc reased y i e l d o f pu lses ,

a n d s u c c e e d e d i n d i s s e m i n a t i n g I C M messages t o f a r m e r s .

Fac i l i t a t ing u p t a k e p a t h w a y s

I n d i s s e m i n a t i n g pu lses t e c h n o l o g y , T T M s o u g h t t o b r i n g t o g e t h e r c o n c e r n e d

research a n d d e v e l o p m e n t p a r t n e r s . I t b a n d e d t o g e t h e r f i v e o rgan i za t i ons : t h e

Bang ladesh I n s t i t u t e o f N u c l e a r A g r i c u l t u r e ( B I N A ) , B a n g a b a n d h u S h a i k h

M u j i b u r R a h m a n A g r i c u l t u r a l U n i v e r s i t y ( B S M R A U ) , D e p a r t m e n t o f A g r i c u l t u r a l

E x t e n s i o n ( D A E ) , Bang ladesh A g r i c u l t u r a l D e v e l o p m e n t C o r p o r a t i o n ( B A D C )

a n d o t h e r N G O s , w h i l e r e s t i n g m a j o r e x e c u t i v e r e s p o n s i b i l i t y w i t h Bang ladesh

A g r i c u l t u r a l Research I n s t i t u t e ( B A R I ) . T h e p r o j e c t u s e d t h e m a n p o w e r a n d

log is t i cs o f t h e o rgan iza t i ons i n v o l v e d f o r t e c h n o l o g y d i s s e m i n a t i o n .
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T h e m i s s i o n e n s u r e d t h e p a r t i c i p a t i o n o f a l l p a r t n e r s a t e v e r y s t e p -

p l a n n i n g , e x e c u t i o n a n d e v a l u a t i o n - b y o rgan i z i ng a b r o a d - b a s e d p o l i c y - p l a n n i n g

w o r k s h o p t h a t i n c l u d e d k e y p e r s o n n e l o f p a r t n e r o rgan iza t i ons a n d f a r m e r

r e p r e s e n t a t i v e s . S e c o n d l y i t o r g a n i z e d reg iona l w o r k s h o p s f o r p l a n n i n g a n d

e x e c u t i o n . I n t h e t h i r d s tep , a n e x e c u t i o n p l a n was c h a l k e d o u t a n d p r o j e c t e d

to grass r o o t l eve l e x t e n s i o n w o r k e r s , b l o c k supe rv i so rs (BS) as w e l l as t h e

p a r t i c i p a t i n g f a r m e r s t h r o u g h o r i e n t a t i o n t r a i n i n g s . T h e t r a i n i ngs e l a b o r a t e d o n

t h e t e c h n o l o g y package a n d i m p l e m e n t a t i o n m e t h o d o l o g y .

I n T T M , t h e m o d u s o p e r a n d i was t o d e m o n s t r a t e t h e t e c h n o l o g y package

i n f a r m e r s ' f i e l d s b y f o l l o w i n g c l u s t e r d e m o n s t r a t i o n . Each c l u s t e r was o f 1.25

ha , w i t h each cons i s t i ng severa l d e m o n s t r a t i o n p l o t s o f 0 . 1 3 3 h a each . I n p u t s

r e q u i r e d f o r each d e m o n s t r a t i o n w e r e s u p p l i e d f r o m t h e p r o j e c t i n t h e f o r m

o f m i n i - k i t s a n d w e r e h a n d e d o v e r d i r e c t l y t o p a r t i c i p a t i n g f a r m e r s . T h e b l o c k

supe rv i so rs f r o m D A E a n d S A i n i t i a l l y s u p e r v i s e d t h e d e m o n s t r a t i o n s . F u r t h e r

ac t i v i t i e s w e r e m o n i t o r e d b y t h e m i s s i o n a t least t w o f u r t h e r t i m e s , one a t

t h e p r e - f l o w e r i n g stage a n d t h e s e c o n d a t m a t u r i t y . T h e f i r s t m o n i t o r i n g w a s

i n f o r m a l a n d d o n e b y t h e p r o j e c t sc i en t i s t . T h e s e c o n d was a f o r m a l m o b i l e

w o r k s h o p w h e r e sen io r m e m b e r s f r o m al l p a r t n e r o rgan iza t i ons p a r t i c i p a t e d .

T h e m o b i l e g r o u p e v a l u a t e d t h e d e m o n s t r a t i o n a n d i d e n t i f i e d c o n s t r a i n t s t o

success fu l t r a n s f e r o f t e c h n o l o g y . T h e g r o u p also se l ec ted t h e bes t f a r m e r f o r

a n a w a r d . O r g a n i z i n g f a r m e r s ' ra l l ies o r f i e l d days w a s a n o t h e r i m p o r t a n t s t e p

i n t e c h n o l o g y d i s s e m i n a t i o n .

U t i l i z i n g u p t a k e p a t h w a y s

M a n y s teps w e r e t a k e n t o inc rease f a r m e r s ' awareness o f i m p r o v e d I C M

t e c h n o l o g i e s . Progress ive f a r m e r s f r o m each o f t h e b l o c k s s e l e c t e d was g i v e n

f o r m a l t r a i n i n g o n t h e t e c h n o l o g i e s i m p a r t e d . T h e t e c h n o l o g i e s w e r e also

d e s c r i b e d i n a t t r a c t i v e lea f le ts w r i t t e n i n easi ly r eadab le l oca l language.

D e m o n s t r a t i o n s w e r e set i n v i s i b l e , eas i ly access ib le f i e l d s t o expose t h e

t e c h n o l o g i e s t o m o r e f a r m e r s . F i e l d days w e r e gene ra l l y o r g a n i z e d a t c r o p

m a t u r i t y t o d e m o n s t r a t e t h e resu l t a n d t o d iscuss i m p l e m e n t a t i o n m e t h o d o l o g i e s .

F a r m e r s f r o m n e a r b y a s w e l l a s d i s t a n t p laces c a m e t o p a r t i c i p a t e i n t h e f i e l d

days . T h e y o b s e r v e d a n d l e a r n t f r o m t h e success fu l d e m o n s t r a t i o n c lus te r . T h i s

m e a n s o f t e c h n o l o g y t r a n s f e r has p r o v e d q u i t e success fu l .

E n c o u r a g e m e n t t h r o u g h r e w a r d s

I n s t i t u t i n g a w a r d s f o r f a r m e r s w i t h o u t s t a n d i n g r e c o r d s a t i m p l e m e n t i n g n e w

t e c h n o l o g i e s , a n d c o m m e n d a t i o n s f o r superv i so rs f o r t h e bes t m a n a g e m e n t o f a 

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

P a r t i c i p a t i n g f a r m e r s w e r e r e q u i r e d t o s ign a n a g r e e m e n t t h a t h e o r she

w o u l d r e t u r n t o t h e p r o j e c t t h e same q u a n t i t y o f seed t h e y h a d b o r r o w e d

f r o m h a r v e s t i n g t h e i r o w n c r o p . T h i s seed was t h e n d i s t r i b u t e d a m o n g a n e w

g r o u p o f f a r m e r s . A l l t h i s , c o u p l e d w i t h t h e seed e x c h a n g e p r o g r a m se rved t o

c rea te cons ide rab le awareness a b o u t n e w a n d i m p r o v e d va r i e t i es as w e l l as n e w

t e c h n o l o g i e s .

I P M i n c h i c k p e a a n d its d i s s e m i n a t i o n

B o t r y t i s gray m o l d ( B G M ) i s t h e m o s t d a m a g i n g disease o f c h i c k p e a i n

Bang ladesh . G r a i n y i e l d loss d u e t o t h i s d isease m a y occas iona l l y reach

1 0 0 % . M a n a g e m e n t o f t h i s d isease was so re l y n e e d e d . W i t h a s ing le a p p r o a c h

p r o v i n g i n s u f f i c i e n t , m u l t i - p r o n g e d a p p r o a c h e s have b e e n t r i e d . T h e s e i n c l u d e :

i d e n t i f i c a t i o n o f sources o f res is tance ; c u l t u r a l m a n a g e m e n t o p t i o n s l i k e spaced

p l a n t i n g , m i x e d c r o p p i n g a n d i n t e r c r o p p i n g w i t h su i t ab le c o m p a n i o n c rops ;

a n d c h e m i c a l a p p r o a c h e s b y a p p l y i n g f o l i a r f u n g i c i d e s l i k e R o n i l a n ® o r B a v i s t i n ®

w h i c h r e d u c e disease i n c i d e n c e s ign i f i can t l y . S e e d t r e a t m e n t b y soak ing w i t h

C a r b e n d a z i m ( 2 5 % ) a n d T h i r a m ( 5 0 % ) a t 1:1 r a t i o f o l l o w e d b y t w o f o l i a r

sprays w i t h C a r b e n d a z i m a t 1 4 - d a y i n t e r v a l s have p r o v e d p r o t e c t i o n against

t h e disease. T h e s e o p t i o n s i n d i v i d u a l l y a n d i n c o m b i n a t i o n s h o w p r o m i s e i n

m a n a g i n g t h e disease.

T h e p o d b o r e r i s a n o t h e r m a j o r p r o b l e m i n c h i c k p e a c u l t i v a t i o n . A t t e m p t s

to c o n t r o l t h e i nsec t pes t by s p r a y i n g i n s e c t i c i d e as w e l l as by a p p l y i n g

N P V (nuc lea r p o l y h e d r o s i s v i r u s ) have b e e n success fu l . I n i t i a l l y , f a r m e r s '

p a r t i c i p a t o r y (FP ) t r i a l s w e r e c o n d u c t e d u n d e r t h e B G M W o r k i n g G r o u p f o r

i n t e g r a t e d m a n a g e m e n t d u r i n g 1 9 9 0 s , w h i c h l a i d t h e g r o u n d f o r m a n a g i n g

B G M a n d t h e p o d bo re r . T h e a t t e m p t s u f f e r e d se tbacks d u e t o cessa t ion o f

f i n a n c i n g f o r t h e p r o g r a m f r o m C L A N . A f t e r a l o o p fa l l o f t w o years , a s i m i l a r

p r o g r a m o f f a r m e r s ' p a r t i c i p a t o r y t e c h n o l o g y d i s s e m i n a t i o n i s u n d e r w a y w i t h

c o l l a b o r a t i v e f i n a n c i n g f r o m A C I A R s ince 2 0 0 3 - 0 4 .

O n e h u n d r e d F P e v a l u a t i o n t r i a l s w e r e set i n 1 9 b l o c k s o f 1 4 upz i l as u n d e r

f i ve d i s t r i c t s i n t h e p r o j e c t area ( A C I A R 2 0 0 4 ) . T h e sa l ien t r esu l t s o f t h e F P

e v a l u a t i o n t r i a l s have b e e n p r e s e n t e d in Tab le 1 . T h e r e i s a s ign i f i can t inc rease

i n y i e l d rang ing f r o m 9 t o 5 3 % i n a l m o s t a l l d e m o n s t r a t i o n s . T h e y i e l d inc rease

w a s n o n - s i g n i f i c a n t i n o n l y f o u r l o c a t i o n s .
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T a b l e 1 . M e a n g r a i n y i e l d s ( k g / h a ) f o r c l u s t e r s ( f i v e , u n l e s s o t h e r w i s e i n d i c a t e d ) o f

o n - f a r m e v a l u a t i o n s o f r e c o m m e n d e d I C M a s c o m p a r e d w i t h t h e n o r m a l p r a c t i c e

( N P ) f o r c h i c k p e a a c r o s s f i v e d i s t r i c t s o f B a n g l a d e s h , 2 0 0 3 - 0 4 .

D i s t r i c t

Jessore3

M a g u r a

Jhena idah

F a r i d p u r

Ra jbar i

U p z i l a

M o n i r a m p u r

Bagharpara

Bagharpara

Sha l i kha

Sadar

M o h a m m a d -

p u r

Sha l i kha

Sadar

K o a t c h a n d -

Ka l i gon j

M o h e s h p u r

Sadar

Sadar

M a d h u k h a l i

B o a l m a r i

Sadar

Sadar

Pangsha

Pangsha

B l o c k

Jal jhara

Ag ra

Beta lpara

Bo i ra 4

I chakhada

B i n o t p u r

H a z r a h a t 5

S h a d h u h a t i 6

Kushna

R a g u n a t h p u r

M a n d i r b a r i a

B i l

M o h a m m a d -

p u r 7

D o m r a k a n d i 8

Bagat9

G o s h p u r

K h a n

K h a n a p u r - 0 2

K h a n

K h a n a p u r - 0 4

K a l i k a p u r

M a d a p u r

M e a n g ra in

y i e l d ( k g / h a )

I C M

1,110

1,365

8 9 1

1,163

1,301

1,533

8 0 6

7 9 2

1,485

1,419

1,530

9 7 5

1,200

1,610

6 7 8

9 7 5

9 0 6

9 0 6

9 5 7

N P

7 2 6

1,080

7 1 7

1,069

1,003

1,332

7 1 2

6 3 0

1,200

1,140

1,260

8 2 9

4 5 0

1,373

5 5 4

7 7 7

7 2 9

6 2 4

7 2 3

Y i e l d range

( k g / h a )

I C M

1 , 0 5 0 - 1 , 1 4 0

9 7 5 - 1 , 8 0 0

6 7 5 - 1 , 2 0 0

9 7 5 - 1 , 3 5 0

1 , 1 6 3 - 1 , 5 3 8

1 , 4 2 5 - 1 , 5 9 0

6 7 5 - 9 0 0

3 7 5 - 1 , 4 2 5

1 ,200 -1 ,725

1 ,035 -1 ,785

1 , 3 5 0 - 1 , 8 0 0

6 0 0 - 1 , 3 5 0

9 0 0 - 1 , 5 0 0

1 , 5 0 0 - 1 , 6 8 0

5 7 0 - 7 8 0

9 3 0 - 1 , 0 2 0

8 2 5 - 9 7 5

7 2 0 - 1 , 0 5 0

6 7 5 - 1 , 2 0 0

N P

6 0 0 - 7 5 0

8 2 5 - 1 , 3 5 0

4 8 0 - 1 , 0 5 0

9 0 0 - 1 , 3 5 0

9 3 4 - 1 , 2 1 5

1 ,125 -1 ,425

6 0 0 - 7 5 0

3 0 0 - 1 , 0 5 0

9 0 0 - 1 , 4 2 5

8 2 5 - 1 , 4 7 0

1 , 2 0 0 - 1 , 3 5 0

5 2 5 - 1 , 0 5 0

3 0 0 - 6 0 0

1 , 3 5 0 - 1 , 3 8 9

4 8 0 - 6 0 8

7 8 0 - 8 8 5

6 7 5 - 8 2 5

4 2 0 - 7 8 0

3 3 0 - 9 7 5

Y i e l d

increase

53

2 6

2 4

9

3 0

15

13

2 6

24

2 4

21

18

167

17

2 2

25

2 4

45

32

P r o b -

a b i l i t y 2

< 0 . 0 0 1

< 0 . 0 1

< 0 . 0 0 1

n.s.

< 0 . 0 0 1

< 0 . 0 1

< 0 . 0 5

< 0 . 0 5

< 0 . 0 0 1

n.s.

< 0 . 0 5

n.s.

n.s.

< 0 . 0 5

< 0 . 0 1

< 0 . 0 0 1

< 0 . 0 0 1

< 0 . 0 0 1

< 0 . 0 1

1 . P e r c e n t a g e i n c r e a s e o f I C M o v e r N P .

2 . P r o b a b i l i t y ( P ) t h a t m e a n s o f I C M a n d N P a r c f r o m t h e s a m e p o p u l a t i o n a c c o r d i n g t o a p a i r e d " t " t e s t ; n s = n o t

s i g n i f i c a n t l y d i f f e r e n t a t P = 0 . 0 5 .

3 . S i t e a t B a h a d u r p u r B l o c k , J e s s o r e S a d a r a b a n d o n e d d u e t o g r a z i n g d a m a g e .

4 . M e a n v a l u e s f o r f o u r p l o t s o f I C C L 8 7 3 2 2 ; t h e o n e p l o t w i t h B a r i c h o l a 5 y i e l d e d 1 , 0 5 0 k g / h a a n d i t s c o m p a r i s o n

p l o t ( N P ) y i e l d e d 9 0 0 k g / h a .

5 . M e a n o f f o u r e v a l u a t i o n s a s o n e e v a l u a t i o n w a s a b a n d o n e d d u e t o p o o r s e e d e s t a b l i s h m e n t r e s u l t i n g f r o m l i m i t e d

s e e d b e d m o i s t u r e a n d s e v e r e c o l l a r r o t .

6 . W h e n t h e t w o w o r s t p l o t s , w h i c h h a d p o o r e s t a b l i s h m e n t d u e t o c o l l a r r o t , w e r e d i s c a r d e d , y i e l d i n I C M w a s

1 , 0 5 0 k g / h a a n d i n N P w a s 8 4 0 k g / h a , b u t t h e d i f f e r e n c e w a s n o t s t a t i s t i c a l l y s i g n i f i c a n t .

7 . O n e e v a l u a t i o n d i s c a r d e d d u e t o s e v e r e c o l l a r r o t .

8 . R e s u l t s f o r t w o e v a l u a t i o n s o f B a r i c h o l a 5 . F o r t h e o t h e r t h r e e e v a l u a t i o n s u s i n g I C C L 8 7 3 2 2 , m e a n y i e l d w a s 3 5 5

k g / h a i n I C M a n d 5 5 0 k g / h a i n N P , w i t h t h e d i f f e r e n c e b e t w e e n m e a n s n o t s i g n i f i c a n t .
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Improvement in farmers' livelihoods and nutritional security

A sizable p o p u l a t i o n i n Bang ladesh l i ves b e l o w t h e p o v e r t y l e v e l . M a l n u t r i t i o n

i s c o m m o n d u e t o t h e l ack o f b a l a n c e d d i e t s . I nc reased p r o d u c t i o n o f l e n t i l s

b y l o w - i n c o m e f a r m e r s has i n c r e a s e d t h e i r n u t r i t i o n a l s ta tus b y i nc reas ing

p l a n t p r o t e i n i n t h e i r d i e t s . A b o u t 1 0 6 0 0 f a r m e r s p a r t i c i p a t e d i n i m p r o v e d

t e c h n o l o g y d e m o n s t r a t i o n s o f l e n t i l s (F ig . 1 ) . T h e y r e c e i v e d seeds o f i m p r o v e d

var ie t i es a long w i t h f e r t i l i z e r s a n d t e c h n o l o g i c a l s u p p o r t , w h i c h i n c r e a s e d

y i e l d pe r u n i t area o f l a n d , t h e r e b y i nc reas ing t h e i r i n f l o w s . A s o c i o e c o n o m i c

s t u d y c o n d u c t e d t o w a r d s u n d e r s t a n d i n g t hese e f f o r t s have s h o w n t h a t t h e

f a r m e r s ' i n c o m e s i nc reased b y 4 6 % b y a d o p t i n g n e w t e c h n o l o g i e s i n l e n t i l s

5 2

Achievements in grain yield and area expansion

Pulses i n Bang ladesh are c o n s i d e r e d a f t e r m a j o r c r o p s l i k e w h e a t , r i c e , o i l s e e d

c rops a n d vege tab les . O n t h e face o f i t , t h e r e seems t o b e n o su i tab le l a n d t h a t

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

s u c h a s i t u a t i o n , T T M has m a n a g e d t o e x p a n d area u n d e r l en t i l s t o 2 6 0 0 0 ha ,

w i t h a p r o d u c t i o n inc rease o f 2 8 0 0 0 m e t r i c t o n e s d u r i n g ' 1 9 9 7 - 2 0 0 2 . D u r i n g

t h i s p e r i o d , i t has also b e e n e s t i m a t e d t h a t a b o u t 4 0 % o f t h e t o t a l l e n t i l s area

has b e e n o c c u p i e d b y i m p r o v e d va r i e t i es . T h i s was poss ib le w i t h t h e p r o d u c t i o n

a n d d i s t r i b u t i o n o f i m p r o v e d v a r i e t y seed a m o u n t i n g t o 2 7 t o n s t o f a r m e r s

( L B M D P P 2 0 0 4 ) .

Experiences in technology dissemination

Changes in farmers' perceptions

Pulses c u l t i v a t i o n i n Bang ladesh has t h r o u g h s o m e q u a l i t a t i v e , q u a n t i t a t i v e a n d

c u l t u r a l changes. T h e r e has b e e n a change i n t h e f a r m e r s ' p e r c e p t i o n o f l e n t i l s

c u l t i v a t i o n p rac t i ces . L e n t i l s as a r a b i ( o r p o s t r a i n y season) c r o p was b e i n g

c u l t i v a t e d a f t e r b roadcas t A m a n p a d d y as a re lay c r o p o r c u l t i v a t e d a f t e r t h e

ear ly harves t o f T . A m a n p a d d y gene ra l l y w i t h o u t t h e a p p l i c a t i o n o f f e r t i l i z e r

i n e i t h e r s i t u a t i o n . F a r m e r s f e l t t h a t f e r t i l i z e r s w e r e unneccessa ry f o r t h e

c u l t i v a t i o n o f l e g u m e s . M i n i m a l t i l l age was d o n e i f t h e c r o p was b e i n g c u l t i v a t e d

a f t e r T . A m a n paddy . F a r m e r s d i d n o t a p p l y p l a n t p r o t e c t i o n measu res .

W i t h t h e d e v e l o p m e n t o f i m p r o v e d l e n t i l s va r i e t i es a n d t h e i r d i s t r i b u t i o n

a m o n g f a r m e r s t h r o u g h t h e L B M d e v e l o p m e n t p i l o t p r o j e c t , t h e c r o p i s n o w

b e i n g c u l t i v a t e d u s i n g i m p r o v e d p r a c t i c e s . F a r m e r s a p p l y f e r t i l i z e r s u s i n g

a p p r o p r i a t e t i l l age o p e r a t i o n s . T h e y a p p l y f e r t i l i z e r s even i n t h e case o f re lay

c r o p p i n g . T h e y p l a n t l e n t i l s i n r o w s a n d use f u n g i c i d e s a n d i nsec t i c i des t o

p r o t e c t f r o m diseases a n d i nsec t pes ts .



Lentils

L e n t i l s are t h e m o s t p o p u l a r a m o n g f o o d l e g u m e s . A r e a u n d e r l en t i l s seems

t o have s t a b i l i z e d a r o u n d 1 7 0 0 0 0 - 2 0 0 0 0 0 ha. F u r t h e r e x p a n s i o n o f l e n t i l

c u l t i v a t i o n as a sole c r o p seems d i f f i c u l t ; h o w e v e r , l e n t i l s have p o t e n t i a l to be

g r o w n a s a n i n t e r c r o p w i t h several u p l a n d c r o p s . P rospec ts o f e x p a n d i n g l e n t i l s

w i t h sugarcane appear b r i g h t . C u r r e n t l y , l e n t i l s are p l a n t e d o n 1 8 0 0 0 0 h a

p r o d u c i n g nea r l y 1 4 0 0 0 0 t o n s annua l l y . O v e r 7 2 % o f t o t a l l en t i l s are p r o d u c e d

i n t h e m i d - w e s t e r n reg ions s u c h a s t h e g rea te r d i s t r i c t s o f Jessore, F a r i d p u r

a n d K u s h t i a . T h e r e i s n o t v e r y m u c h scope t o e x p a n d area u n d e r l en t i l s i n

n o n - t r a d i t i o n a l areas, t h e r e f o r e m a j o r t h r u s t s t o i nc reased p r o d u c t i o n m u s t

b e p l a c e d o n v e r t i c a l y i e l d inc rease . B y r e p l a c i n g t r a d i t i o n a l o r l o w y i e l d i n g

va r ie t i es w i t h t h e n e w e r ones i n t hese d i s t r i c t s , y i e l d can b e i nc reased b y a t

least 3 0 % .

I n t e r c r o p p i n g l e n t i l s w i t h sugarcane i n t h e d i s t r i c t s o f Ra jshah i , N a t o r e ,

Fa r i dpu r , Ra jba r i , K u s h t i a , C h u a d a n g a , J h e n a i d a h , Jessore a n d N a r a i l o f f e r s a n

e x c e l l e n t o p p o r t u n i t y t o i m p r o v e f a r m e r s ' l i v e l i h o o d s a n d sus ta in t h e sugar

i n d u s t r y . I t i s e s t i m a t e d t h a t 2 0 0 0 0 - 3 0 0 0 0 h a c o u l d b e b r o u g h t u n d e r l e n t i l s

as an i n t e r c r o p i n t h e sugar m i l l zones. L e n t i l s can also be re lay c r o p p e d

b e f o r e t h e ha rves t o f A m a n r i ce o n t h e m e d i u m h i g h l a n d s i n N o r a i l , M a g u r a ,

53

w h e n c a l c u l a t e d o n f u l l cos t basis, w h i l e t h e inc rease was 2 6 % o n cash cost

basis. T h e c o n s u m p t i o n s ta tus o f t h e l e n t i l s p r o d u c e d b y s m a l l a n d m e d i u m

f a r m e r s has n o t b e e n s t u d i e d i n a n o r g a n i z e d m a n n e r b u t spo rad i c i n t e r v i e w s

w i t h c o n c e r n e d f a r m e r s r evea led t h a t c o n s u m p t i o n has d e f i n i t e l y i nc reased .

F o r m a l s tud ies t o t h i s e n d are i n p rog ress .

Fig. 1. Farmers' participation in training programs on pulses technology. 
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Lenti ls c u l t i v a t i o n : A s o c i o e c o n o m i c p r o f i l e

Y i e l d f r o m i m p r o v e d va r i e t i es o f l e n t i l s was h i g h c o m p a r e d t o c r o p s u n d e r

f a r m e r s ' o w n m a n a g e m e n t . Ave rage y i e l d o f B a r i m a s u r va r ie t i es was 1 0 7 3 k g /

h a i n d e m o n s t r a t i o n p l o t s , w h i c h c o n s t i t u t e d a b o u t 2 5 % h i g h e r y i e l d t h a n t h e

loca l v a r i e t y u n d e r a l m o s t t h e same m a n a g e m e n t (Tab le 2 ) .

G r o s s r e t u r n , gross m a r g i n a n d b e n e f i t : cos t r a t i o o f B a r i m a s u r ' s c u l t i v a t i o n

w e r e h i g h e r i n t h e d e m o n s t r a t i o n p l o t a s c o m p a r e d t o t h o s e u n d e r f a r m e r s '

o w n m a n a g e m e n t . T h e cos t o f c u l t i v a t i o n p e r h e c t a r e was T k 1 0 8 0 0 i n t h e

d e m o n s t r a t i o n p l o t a n d T k 1 0 3 3 9 i n p l o t s u n d e r t h e i r o w n m a n a g e m e n t .

M a d a r i p u r , F a r i d p u r a n d Bar isa l d i s t r i c t s . Progress ive f a r m e r s i n N o a k h a l i ,

C o m i l l a a n d Bar isal have b e e n p r a c t i c i n g re lay c r o p p i n g o f l e n t i l s . T h i s he lps

a v o i d la te p l a n t i n g o f l en t i l s because o f t h e l a te ha rves t o f A m a n r i ce i n c e r t a i n

agroeco log ica l c o n d i t i o n s .

Chickpea

A m o n g l e g u m e s , c h i c k p e a s u f f e r e d t h e m o s t w i t h t h e a d o p t i o n o f G r e e n

R e v o l u t i o n t e c h n o l o g i e s . C u r r e n t l y , c h i c k p e a c o m m a n d s a r o u n d 3 % o f t h e area

c o v e r e d b y l e g u m e pu lses , p r o d u c i n g a r o u n d 1 2 , 0 0 0 t o n s annua l l y . W i d e s p r e a d

p r e v a l e n c e o f B G M has b e e n t h e p r i n c i p a l cause o f s h a r p d e c l i n e i n area

a l t h o u g h o t h e r causes have a f f e c t e d i t s p r o d u c t i o n ( B B S 2 0 0 1 ) . C h i c k p e a was

a f f e c t e d m o s t i n t h e l o w l a n d s o r t r a d i t i o n a l c h i c k p e a g r o w i n g d i s t r i c t s , w h i l e

B G M i s a s r a m p a n t i n t h e n o n - t r a d i t i o n a l B a r i n d area, w h e r e t h e w e a t h e r i s

d r y d u r i n g t h e g r o w i n g season. A t t e m p t s are u n d e r w a y t o r e h a b i l i t a t e c h i c k p e a

p r o d u c t i o n b y r e p l a c i n g o l d va r i e t i es w i t h m o d e r n ones, a n d a d o p t i n g i m p r o v e d

t e c h n o l o g i e s .
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T a b l e 2 . E c o n o m i c p e r f o r m a n c e o f i m p r o v e d v a r i e t i e s o f l e n t i l s .

I n d i c a t o r s

Y i e l d ( k g / h a )

G r o s s R e t u r n ( T k / h a )

G r o s s C o s t ( T k / h a )

G r o s s M a r g i n ( T k / h a )

B e n e f i t : C o s t R a t i o

D e m o n s t r a t i o n

1 0 7 3

2 2 7 5 4

1 0 8 0 0

1 1 9 5 4

2 . 1 0

F a r m e r s ' m a n a g e m e n t

8 5 7

1 8 1 7 9

1 0 3 3 9

7 8 4 0

1 . 7 6

C h a n g e (%)

2 5 . 2 0

2 5 . 1 7

4 . 4 6

5 2 . 4 7

1 9 . 3 2



Constraints to technology transfer

I n cou rse o f t e c h n o l o g y t r a n s f e r a n d d i s s e m i n a t i o n o f i n f o r m a t i o n t h r o u g h

L B M D P P , p a r t i c i p a t i n g f a r m e r s w e r e m a d e aware o f t h e de ta i l s o f t h e

t e c h n o l o g y package a n d i ts r a m i f i c a t i o n s . T h e y h a d also b e e n t r a i n e d w i t h I C M

a n d a p p r i s e d o f i m p r o v e d va r i e t i es a n d t h e i r cha rac te r i s t i c s . W h e n i t c a m e t o

p r a c t i c a l a p p l i c a t i o n h o w e v e r , a b o u t 1 0 - 1 5 % d i d n o t a d o p t t h e t o t a l package,

f e e l i n g , o n t h e w h o l e , t h a t l i n e s o w i n g o f pu lses was t r o u b l e s o m e and n o t ve ry

u s e f u l .

2. Time of sowing

Pulses are v e r y sens i t i ve t o s o w i n g t i m e . P a r t i c u l a r l y d u r i n g t h e rab i season,

pu lses s u f f e r ser ious se tbacks d u e t o de lays i n s o w i n g . A b o u t 5 - 1 0 % f a r m e r s

d i d n o t s o w t h e i r seed w i t h i n t h e o p t i m u m s o w i n g p e r i o d s , r e s u l t i n g i n sub -

o p t i m a l y i e l d s a n d l ack o f p r o f i t s .

3. Fertilizer and seed rate

T h e p a r t i c i p a t i n g f a r m e r s w e r e i n f o r m e d o f s t a n d a r d a n d p r o p e r seed rates

f o r each o f t h e c o n c e r n e d pu lses. T h e y w e r e s u p p l i e d seed a n d f e r t i l i z e r s f o r

a o n e - b i g h a ( 1 3 . 2 % o f a hec ta re ) p l o t . I n s o m e cases h o w e v e r , t h e i n p u t s w e r e

n o t u s e d f o r t h e p r e s c r i b e d area; a b o u t 1 0 - 1 5 % o f t h e f a r m e r s d i s t r i b u t e d t h e

i n p u t s f o r t h e w h o l e area a t t h e i r d i sposa l , i r r e s p e c t i v e o f w h e t h e r i t was m o r e

o r less t h a n one b igha . T h i s r e s u l t e d i n e i t h e r d e n s e l y o r sparse ly p o p u l a t e d

p l a n t s t a n d , w i t h e i t h e r h i g h o r l o w dose o f f e r t i l i z e r s i n s t e a d o f a hea l t hy ,

o p t i m a l p l a n t s t a n d .

4. Seeding method

T h e t e c h n o l o g y package r e c o m m e n d e d m a k i n g f u r r o w s a n d l i ne s o w i n g b y

p l a c i n g seed i n t h e m o i s t , w h i c h enhances g e r m i n a t i o n a n d resu l t s i n a g o o d

p l a n t s t a n d . I n a b o u t 1 5 - 2 0 % cases, f a r m e r s f o u n d i t t r o u b l e s o m e and f e l l b a c k

o n t h e i r f a v o r e d m e t h o d , i e , seed ing b y b r o a d c a s t , w h i c h does n o t ensu re d e e p

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

So i l m o i s t u r e stress i s a l i m i t i n g f a c t o r t o success fu l c u l t i v a t i o n o f pu lses .

M o i s t u r e stress i s e n c o u n t e r e d d u r i n g t h e p r e - s o w i n g stage, caus ing p o o r

g e r m i n a t i o n a n d r e s u l t i n g i n p o o r p l a n t s t a n d . M o i s t u r e stress i s also o b s e r v e d
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5. Improper soil moisture and irrigation

1. Resistence to new technologies



56

d u r i n g t h e l a te r stages o f c r o p g r o w t h . F a r m e r s w e r e adv i sed t o conse rve so i l

m o i s t u r e a t p r o p e r leve ls f o r g o o d g e r m i n a t i o n , a n d t h e y f a i l e d t o d o t h i s i n a t

least 5 - 1 0 % o f t h e cases f o r c h i c k p e a .

6. Weeding

W e e d i f n o t c o n t r o l l e d c o m p e t e s w i t h t h e c r o p a n d i m p a i r s p r o d u c t i v i t y a n d

y i e l d . A t least 1 0 - 1 5 % o f t h e f a r m e r s f e l t t h a t w e e d i n g w a s n o t r e q u i r e d f o r

pu lses . T h e y f o u n d i t t r o u b l e s o m e , l a b o r i o u s a n d i n v o l v i n g f u r t h e r e x p e n s e ,

p a r t i c u l a r l y w h e n t h e y h a d n o t p r a c t i c e d l i n e s o w i n g .

C o n c l u s i o n

F o o d l e g u m e s i n Bang ladesh w i l l c o n t i n u e t o b e i n s h o r t s u p p l y d u e t o t h e

c o u n t r y ' s i n c r e m e n t a l r a te o f p o p u l a t i o n a n d second ly , d u e t o t h e s m a l l share

o f c u l t i v a b l e l a n d f o r pu lses . H o w e v e r , r e c e n t p r o m o t i o n a l ac t i v i t i e s t h r o u g h

L B M D P P i n t r a d i t i o n a l areas a n d t h e j o i n t e f f o r t s o f I C R I S A T a n d B A R I i n t h e

n o n - t r a d i t i o n a l B a r i n d area have p r o v e d t h a t s u b s t a n t i a l inc rease i s poss ib le i n

area a n d p r o d u c t i o n o f pu lses .

For c o m p l e t e success i n e x p a n d i n g c h i c k p e a area a n d p r o d u c t i v i t y , t h e r e

are a f e w c r u i c i a l f a c t o r s . F i r s t l y , t h e t e c h n o l o g y s h o u l d be v i ab le . Second l y ,

t h e message t r a n s f e r m e c h a n i s m s h o u l d b e a p p r o p r i a t e a n d su i t ab le . T h i r d l y ,

message d e g r a d a t i o n m u s t b e p r e v e n t e d .

I n t h i s r e s p e c t , L B M D P P ' s m e t h o d o l o g y m a y b e p u t f o r w a r d a s a m o d e l

w h i l e a t t e m p t i n g any f r e s h p r o g r a m f o r l e g u m e p r o m o t i o n . T h i s m e t h o d o f

p a r t i c i p a t o r y t e c h n o l o g y d i s s e m i n a t i o n has b r o u g h t a b o u t a m o m e n t u m i n t h e

process . I t i s h o w e v e r i m p o r t a n t t o n o t e t h a t a p r o g r a m s u c h a s L B M D P P needs

t o b e k e p t i n m o t i o n f o r s o m e m o r e t i m e .
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C h i c k p e a ( C i c e r arietinum L.) i s an i m p o r t a n t g ra in l e g u m e i n t h e I n d i a n sub -

c o n t i n e n t , W e s t As ia , n o r t h e r n a n d eas te rn A f r i c a , a n d C e n t r a l a n d S o u t h

A m e r i c a . I t i s a ve rsa t i l e c r o p a m o n g g ra i n l e g u m e s a n d ranks f i r s t a m o n g t h e

pu lses i n b o t h area a n d p r o d u c t i o n . T h e average y i e l d o f t h e c r o p i n I n d i a

i s o n l y 7 4 0 k g / h a , w h i c h i s l o w (Tab le 1 ) . T h e r e are severa l reasons f o r l o w

p r o d u c t i v i t y . D iseases a n d insec ts se r ious l y h a m p e r c h i c k p e a p r o d u c t i o n . O f

t h e f o l i a r diseases, B G M ranks s e c o n d a f t e r A s c o c h y t a b l i g h t (Tab le 2 ) i n t h e

o r d e r o f i m p o r t a n c e w o r l d - w i s e ( R e d d y e t a l . 1 9 9 0 ; G r e w a l 1 9 8 8 ) .

B G M (Botrytis cinerea Pers. ex . Fr.) is a ser ious disease in t h e Tera i r e g i o n

o f n o r t h e a s t I n d i a (B ihar , U t t a r a n c h a l , U t t a r P radesh a n d W e s t Benga l ) . F e r t i l e

lands a n d f r e q u e n t ra ins d u r i n g c r o p g r o w t h are r espons ib l e f o r a dense canopy ,

c r e a t i n g a m i c r o e n v i r o n m e n t h i g h l y f a v o r a b l e t o t h e g r o w t h a n d d e v e l o p m e n t

o f t h e p a t h o g e n .

B G M res i s tan t c u l t i v a r s are p r e s e n t l y n o t ava i lab le , a n d s o e x p e r i m e n t s are

o n t o m a n a g e t h i s disease t h r o u g h a g r o n o m i c p r a c t i c e s , b i o agents a n d f u n g i c i d a l

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

f u n g i c i d a l sprays s h o w e d s o m e p r o m i s e .

T h e s p r e a d a n d seve r i t y o f B G M i s f a c i l i t a t e d b y h i g h r e l a t i v e h u m i d i t y

i n t h e c r o p canopy . Ta l l , e r e c t g e n o t y p e s o f c h i c k p e a have less disease seve r i t y

( I C C L 8 7 3 2 2 ) t h a n b u s h y a n d s p r e a d i n g g e n o t y p e s ( H 2 0 8 ) . T w o t o t h r e e

f o l i a r sprays o f v i n c l o z o l i n ( R o n i l a n ® @ 0 . 2 % ) o r c a r b e n d a z i m ( B a v i s t i n ® @ 

0 . 1 % ) , s u p p r e s s e d t h e d isease. I n t e r - r o w spac ing 30 x 10 cm a n d 60 x 5 cm

w i t h e r e c t a n d c o m p a c t g r o w t h h a b i t a n d b u s h y a n d s p r e a d i n g t y p e i nc reased

t h e y i e l d s i gn i f i can t l y i n w i d e r spac ing . D e l a y e d s o w i n g ( la te N o v e m b e r / e a r l y

D e c e m b e r ) he lps r e d u c e disease sever i t y w i t h o u t a f f e c t i n g gra in y i e l d (Table 3 ) .

K e e p i n g i n v i e w t h a t n o s ing le a p p r o a c h i s success fu l against B G M ,

d e v e l o p m e n t o f a n I n t e g r a t e d D isease M a n a g e m e n t ( I D M ) s t ra tegy, b e c a m e

essent ia l f o r t h e m a n a g e m e n t o f t h i s d isease. V a r i o u s c o m b i n a t i o n s o f a g r o n o m i c

p r a c t i c e s , c h o i c e o f g e n o t y p e s w i t h d i f f e r e n t g r o w t h hab i t s a n d j u d i c i o u s use o f

f ung i c i des a n d b i o c o n t r o l agents f o r f o l i a r sprays w e r e eva lua ted (Table 4 a n d 5 ) .

HS Tripathi
1
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T a b l e 1 . A r e a , p r o d u c t i o n a n d p r o d u c t i v i t y o f c h i c k p e a i n I n d i a ,

1 9 9 9 / 2 0 0 0 t o 2 0 0 1 / 2 0 0 2 .

Sta te

A n d h r a

Pradesh

Assam

Bihar

C h a t t i s g a r h

G u j a r a t

Ha ryana

H i m a c h a l

Pradesh

J a m m u a n d

K a s h m i r

Karna taka

M a d h y a

Pradesh

M a h a r a s h t r a

Megha laya

Naga land

Or issa

Pun jab

Rajasthan

T a m i l N a d u

Tr ipu ra

U t t a r Pradesh

U t t a r a n c h a l

Wes t Bengal

D a d r a and

Nagar H a v e l i

D e l h i

A l l Ind ia

A r e a ( 0 0 0 ' ha)

1 9 9 9 -

2 0 0 0

1 6 3 . 0

2 .0

9 7 . 8

8 1 . 9

100 .0

2 .0

0 .2

3 1 9 . 4

2 5 7 1 . 9

9 3 2 . 0

2 .0

1.0

3 4 . 0

6 .0

2 7 5 . 0

7.8

0.5

8 2 2 . 3

-

2 6 . 6

0 .2

0.1

6 1 4 6 J

2 0 0 0 -

2 0 0 1

2 0 1 . 0

2.7

76 .2

140 .1

17 .0

125 .0

1.3

0 .2

3 6 9 . 5

1978 .4

6 7 6 . 0

0.5

1.0

2 1 . 0

7.7

6 7 2 . 6

5.7

0.5

8 3 3 . 0

1.1

54 .7

0 .2

0.1

5 1 8 5 J 

2 0 0 1 -

2 0 0 2

2 8 5 . 0

2.5

6 8 . 2

1 5 7 . 0

49 .1

145 .0

2 .2

0 .2

4 8 0 . 0

2 2 2 2 . 0

7 5 6 . 0

0.5

1.0

2 8 . 9

7.1

9 6 9 . 6

6 .0

0.5

8 6 3 . 0

1.2

5 0 . 8

0.1

0.2

6 0 9 6 . 8

P r o d u c t i o n ( 0 0 0 ' t )

1 9 9 9 -

2 0 0 0

95 .1

1.0

9 5 . 4

4 1 . 9

5 8 . 0

3 .0

0.1

1 7 5 . 0

2 5 3 5 . 1

6 0 0 . 0

1.5

1.2

2 0 . 0

6.1

6 7 7 . 9

4 .9

0.2

7 7 9 . 0

2 2 . 0

0.1

5 1 1 8 . 1

2 0 0 0 -

2 0 0 1

2 2 9 . 0

1.0

78 .7

72.1

9 .0

8 0 . 0

1.5

0.1

2 3 9 . 4

1 6 2 0 . 0

3 5 1 . 0

0.5

0.8

10 .0

7.0

3 9 6 . 6

3.7

0.2

7 0 2 . 7

1.0

50 .2

0 .2

3 8 5 5 . 4

2 0 0 1 -

2 0 0 2

3 6 3 . 0

1.3

6 7 . 0

1 1 2 . 0

2 7 . 2

1 2 4 . 0

2.8

0 .2

2 9 1 . 0

2 1 9 6 . 8

4 5 0 . 0

0.3

1.0

15.2

6.2

7 3 5 . 5

3.9

0.2

8 2 4 . 4

1.0

4 3 . 2

0.1

5 2 7 1 . 0

Y i e l d ( k g / h a )

1 9 9 9 -

2 0 0 0

5 8 3 . 0

5 0 0 . 0

9 7 5 . 0

5 1 2 . 0

5 8 0 . 0

1 5 0 0 . 0

5 4 9 . 0

9 8 6 . 0

6 4 4 . 0

4 5 0 . 0

1 2 0 0 . 0

5 8 8 . 0

9 6 8 . 0

6 9 5 . 0

6 2 8 . 0

9 4 8 . 0

8 2 7 . 0

8 3 3 . 0

2 0 0 0 -

2 0 0 1

1 1 3 9 . 0

4 8 1 . 0

1 0 3 3 . 0

5 1 5 . 0

5 2 9 . 0

6 4 0 . 0

1 1 5 4 . 0

6 4 8 . 0

8 1 9 . 0

5 1 9 . 0

6 0 0 . 0

8 0 0 . 0

4 7 6 . 0

9 4 8 . 0

5 9 0 . 0

6 4 9 . 0

8 4 4 . 0

9 0 9 . 0

9 1 8 . 0

7 4 4 . 0

2 0 0 1 -

2 0 0 2

1 2 7 4 . 0

5 2 0 . 0

9 8 7 . 0

7 1 4 . 0

5 5 4 . 0

8 5 5 . 0

1 2 7 3 . 0

6 0 6 . 0

9 8 9 . 0

5 9 5 . 0

6 0 0 . 0

1 0 0 0 . 0

5 2 6 . 0

8 7 3 . 0

7 5 9 . 0

6 1 9 . 0

9 6 0 . 0

8 3 3 . 0

8 5 0 . 0

8 6 5 . 0

S o u r c e : A I C C R P 2 0 0 3 .
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T a b l e 3 . E f f e c t s o f d a t e s o f s o w i n g a n d g r o w t h h a b i t o f c h i c k p e a g e n o t y p e s o n

B G M s e v e r i t y a n d g r a i n y i e l d , P a n t n a g a r , 1 9 9 2 - 9 3 .

C u l t i v a r s

H 2 0 8

P a n t G - 1 1 4

K 8 5 0

I C C L 8 8 5 1 0

I C C L 8 7 3 2 2

S E

C u l t i v a r

S o w i n g

D S I 1

D i s e a s e

r a t i n g 2

7 . 3 3

6 . 3

6 . 0

5 . 3

4 . 7

C u l t i v a r x s o w i n g

C Y (%)

P l o t

y i e l d

( k g )

0 . 9

0 . 9

1.0

1.2

1.2

D S I I

P l o t

D i s e a s e y i e l d

r a t i n g ( k g )

6 . 7 1.1

5 . 7 1.0

6 . 0 1.1

5 . 0 1.0

4 . 7 1.1

D i s e a s e r a t i n g

± 0 . 1 6 9 * *

± 0 . 1 5 2 * *

± 0 . 3 3 9

1 2 . 6

D S I I I

D i s e a s e

r a t i n g

4 . 7

3 . 3

4 . 3

4 . 0

3 . 3

P l o t

y i e l d

( k g )

1.0

0 . 9

0 . 9

0 . 7

0 . 9

D S I V

D i s e a s e

r a t i n g

3 . 7

3 . 3

3 . 3

2 . 3

2 . 3

P l o t y i e l d ( k g )

± 0 . 0 8 6

± 0 . 0 7 7 * *

± 0 . 1 7 3

3 1 . 6

P l o t

y i e l d

( k g )

1.0

1.3

1.3

1.2

1.1

1 D a t e s o f s o w i n g , D S 1 = 3 1 O c t o b e r 1 9 9 2 , D S I I = 1 4 N o v e m b e r 1 9 9 2 , D S I I I = 2 9 N o v e m b e r 1 9 9 2 ,

D S I V = 1 4 D e c e m b e r 1 9 9 2 .

2 D i s e a s e r a t i n g on 1 - 9 p o i n t s t a l e .

3 A v e r a g e o f t h r e e r e p l i c a t i o n s .

* * S i g n i f i c a n t a t 1 % .

5 9

T a b l e 2 . M a j o r d i s e a s e s o f c h i c k p e a .

D i s e a s e

A s c o c h y t a b l i g h t

B o t r y t i s g r e y m o l d

F u s a r i u m w i l t

D r y r o o t r o t

S t u n t

P h y t o p h t h o r a r o o t r o t

S t e m p h y l i u m b l i g h t

A l t e r n a r i a b l i g h t

R u s t

P a t h o g e n

Ascochyta rabiae 

Botrytis cinerea 

Fusarium oxysporum f .sp. ciceri 

Rhizoctonia bataticola 

Pea l e a f r o l l v i r u s

P. megasperma 

S. sarciniforme 

A. alternate 

Uromyces ciceris arietini 

E s t i m a t e d

a n n u a l l o s s (%)

2 0 - 4 0

2 5 - 3 5

1 0 - 1 5

5 - 2 0

< 1

N A

5 - 1 5

5 - 1 0

N A



I n case o f t r a d i t i o n a l b u s h y a n d s p r e a d i n g g e n o t y p e s ( H 2 0 8 ) , d e t o p p i n g

o f t h e fo l iage b y o n e - t h i r d o f i t s h e i g h t a f t e r 6 0 days o f p l a n t i n g a n d o n e spray

o f C a r b e n d a z i m @ 0 . 1 % a t t h e f l o w e r i n i t i a t i o n stage s i gn i f i can t l y r e d u c e d

disease sever i ty . I n t h e case o f g e n o t y p e s w i t h t a l l , e r e c t a n d c o m p a c t g r o w t h

( I C C L 8 7 3 2 2 ) , i n t e r c r o p p i n g w i t h w h e a t a n d one spray o f C a r b e n d a z i m (0 .1 % )

supp ressed B G M e f f e c t i v e l y i n f a r m e r s ' f i e l d s .

D e t o p p i n g o f fo l i age i n t h e case o f b u s h y g e n o t y p e s c h e c k e d excess ive

fo l i age a n d i nc reased t h e d u r a t i o n a n d i n t e n s i t y o f s u n l i g h t t o t h e l o w e r p o r t i o n

6 0

T a b l e 4 . T h e e f f e c t o f r o w s p a c i n g a n d f u n g i c i d e s p r a y s o n B G M s e v e r i t y a n d

g r a i n y i e l d i n c h i c k p e a , P a n t n a g a r , 1 9 9 3 - 9 4 .

T r e a t m e n t C u l t i v a r s

S p r a y e d 2 I C C L 8 7 3 2 2

H 2 0 8

N o s p r a y I C C L 8 7 3 2 2

H 2 0 8

S E

C u l t i v a r s

S p a c i n g s

S p r a y i n g s

S p a c i n g x S p r a y i n g s

C u l t i v a r x S p a c i n g

C u l t i v a r x S p r a y i n g

C u l t i v a r x S p r a y i n g x S p a c i n g

C V (%)

S p a c i n g

3 0 x 1 0

6 0 x 1 0

4 5 : 1 5 : 4 5

6 0 : 4 0 : 6 0

3 0 x 1 0

6 0 x 1 0

4 5 : 1 5 : 4 5

6 0 : 4 0 : 6 0

3 0 x 1 0

6 0 x 1 0

4 5 : 1 5 : 4 5

6 0 : 4 0 : 6 0

3 0 x 1 0

6 0 x 1 0

4 5 : 1 5 : 4 5

6 0 : 4 0 : 6 0

± 0 . 2 4 0

± 0 . 2 3 0

± 0 . 1 7 6 * *

± 0 . 3 5 8

D i s e a s e r a t i n g

( 1 - 9 s c a l e )

4 . 3

3 . 3

4 . 3

3 . 3

5 . 7

4 . 7

4 . 9

4 . 9

5 . 7

4 . 3

4 . 3

4 . 0

8 . 0

6 . 3

6 . 3

6 . 0

± 0 . 1 3 4 *

± 0 . 1 8 5 *

± 0 . 1 3 4 *

± 1 7 8 . 2

± 1 7 8 . 2

± 1 2 8 . 4 * *

± 2 4 4 . 7

1 2 . 2

Y i e l d

k g / h a

1 3 9 0

1 4 9 1

1 4 0 0

1 4 7 5

1 1 4 0

1 2 7 0

1 1 6 0

1 1 9 0

1 1 8 0

1 1 8 0

1 1 8 0

1 2 4 0

3 6 0

4 5 0

4 9 0

4 9 0

± 8 4 . 1

± 1 2 2 . 6

± 8 4 . 1

4 5 . 2

* & * * S i g n i f i c a n t a t 1% a n d 5%

1 A v e r a g e o f t h r e e r e p l i c a t i o n s

2 F u n g i c i d e r o n i l a n ( 0 . 2 % )



T a b l e 6 . M a n a g e m e n t o f B G M i n f a r m e r s ' f i e l d s d u r i n g 2 0 0 2 - 0 3 .

T r e a t m e n t

P r o t e c t e d

U n p r o t e c t e d

% i n c r e a s e

B G M s c o r e G r a i n y i e l d

( 1 - 9 s c a l e ) ( k g / h a )

2 . 0 1 6 3 0

5 . 0 1 4 0 0

1 4 . 2 8

N e t r e t u r n

( R s / h a )

1 3 0 4 0

1 1 2 0 0

1 6 . 4 3

S o w i n g : 2 2 N o v e m b e r 2 0 0 2

P r e c e d i n g c r o p : R i c e

C u l t i v a r : P G - 1 8 6 ( T o l e r a n t )

T r e a t m e n t : T w o p r o p h y l a t i c s p r a y s o f v i n c l o z o l i n @ 0 . 2 % , t w o s p r a y s o f e n d o s u l f a n (5) 0 . 1 % t o p r e v e n t t h e

c r o p f r o m p o d b o r e r d a m a g e

H a r v e s t i n g : 2 1 A p r i l 2 0 0 3

6 1

o f t h e c r o p canopy , t h u s c r e a t i n g a m i c r o e n v i r o n m e n t less f a v o u r a b l e f o r B G M .

Spray o f v i n c l o z o l i n d i r e c t l y supp ressed g r o w t h o f t h e p a t h o g e n .

F i e l d t r i a l s c o n d u c t e d a t Pantnagar , I n d i a , i n d i c a t e d t h a t B G M i n c h i c k p e a

can b e m a n a g e d b y s o w i n g a t a l l , e rec t g e n o t y p e a t w i d e r spac ing w i t h j u d i c i o u s

use o f f u n g i c i d e o r a n e f f e c t i v e b i o c o n t r o l agent . T h e s e c o m p o n e n t s a long

w i t h m a n i p u l a t i o n o f s o w i n g dates have b e e n d e v e l o p e d i n t o a m a n a g e m e n t

s t ra tegy su i t ab le t o b e t r a n s f e r r e d t o f a r m e r s . D u r i n g 2 0 0 1 - 0 2 a n d 2 0 0 2 - 0 3 ,

d e m o n s t r a t i o n s w e r e c o n d u c t e d i n f a r m e r s ' f i e l d s f o r t h e m a n a g e m e n t o f B G M ,

us ing t o l e r a n t cu l t i va r s ( P G 1 8 6 a n d I C C L 8 7 3 2 2 ) w i t h o r w i t h o u t spray o f

c h e m i c a l s . I t was o b s e r v e d t h a t i nvar iab ly , t o l e r a n t cu l t i va r s p r o t e c t e d w i t h

c h e m i c a l s y i e l d e d m o r e t h a n u n p r o t e c t e d c rops (Tables 6 , 7 a n d 8 ) .

T a b l e 5 . T h e e f f e c t o f Trichoderma viride o n B G M s e v e r i t y a n d g r a i n y i e l d

i n c h i c k p e a , P a n t n a g a r , 1 9 9 4 - 9 5 .

T r e a t m e n t

1 . C o n t r o l ( N o s p r a y )

2 . T h r e e s p r a y s o f T r i c h o d e r m a ( 1 0 7 - 1 0 8 s p o r e s / m l )

a t 2 0 d i n t e r v a l

3 . T h r e e s p r a y s o f R o n i l a n ( 0 . 2 % ) a t 2 0 d i n t e r v a l

4 . F i r s t s p r a y w i t h T r i c h o d e r m a ( 1 0 7 - 1 0 8 s p o r e / m l )

+ R o n i l a n 0 . 1 % , s e c o n d s p r a y w i t h T r i c h o d e r m a

( 1 0 7 - 1 0 8 s p o r e s / m l ) , t h i r d s p r a y w i t h T r i c h o d e r m a

( 1 0 7 - 1 0 8 s p o r e s / m l ) + R o n i l a n 0 . 1 %

S E

C V (%)

D i s e a s e r a t i n g

( 1 - 9 s c a l e )

5 . 8

4 . 5

4 . 0

4 . 6

± 0 . 2 0 4

9 .1

Y i e l d

( k g / h a )

1 2 0 0

1 7 0 0

1 8 0 0

1 6 0 0

± 0 . 0 7 9

1 0 . 1



T a b l e 7 . M a n a g e m e n t o f B G M i n f a r m e r s ' f i e l d s d u r i n g 2 0 0 3 - 0 4 .

B G M s c o r e

T r e a t m e n t ( 1 - 9 s c a l e )

P r o t e c t e d 3 . 0

U n p r o t e c t e d 5 . 0

% i n c r e a s e

G r a i n y i e l d

( k g / h a )

1 7 5 0

1 5 0 0

1 6 . 6 6

N e t r e t u r n

( R s / h a )

1 5 1 3 0

1 2 1 7 8

2 4 . 2 4

S o w i n g : 2 0 N o v e m b e r 2 0 0 3

P r e c e d i n g c r o p : R i c e

C u l t i v a r : I C C L 8 7 3 2 2 ( T o l e r a n t )

T r e a t m e n t : T w o p r o p h y l a t i c s p r a y s o f c a r b e n d a z i m @ 0 . 1 % a t 1 5 d a y s i n t e r v a l ; T w o s p r a y s o f e n d o s u l f a n @ 

0 . 1 % t o p r e v e n t t h e c r o p f r o m p o d b o r e r d a m a g e

H a r v e s t i n g : 2 0 A p r i l 2 0 0 4

T a b l e 8 . P r o d u c t i o n p o t e n t i a l o f B G M t o l e r a n t c u l t i v a r s I C C L 8 7 3 2 2
1
 a n d

P G 1 8 6
1
 d u r i n g 2 0 0 3 - 0 4 .

B G M s c o r e ( 1 - 9 s c a l e )

C u l t i v a r I C C L

8 7 3 2 2 P G 1 8 6

T o l e r a n t 1 2 . 0 2 . 0

A v a r o d h i * 5 . 5 5 . 0

% i n c r e a s e

G r a i n y i e l d ( k g / h a )

I C C L

8 7 3 2 2

1 8 5 0

1 5 6 6

1 7 . 9

P G 1 8 6

1 8 7 2

1 6 5 6

1 3 . 0

N e t r e t u r n ( R s / h a )

I C C L

8 7 3 2 2

1 5 6 7 3

1 3 2 1 7

1 8 . 6

P G 1 8 6

1 5 8 5 9

1 3 9 7 6

1 3 . 5

* C h e c k c u l t i v a r

S o w i n g : 2 5 N o v e m b e r 2 0 0 3

P r e c e d i n g c r o p : R i c e

T r e a t m e n t : S e e d t r e a t m e n t w i t h C a r b o x i n + T h i r a m ( 2 : 2 ) @ 4 g / k g ; P r e - e m e r g e n c e a p p l i c a t i o n o f

P e n d a m e t h a l e n @ 1 k g a . i . / h a ; T w o s p r a y s o f e n d o s u l f a n @ 0 . 1 % a t 1 5 d a y s i n t e r v a l ; T w o s p r a y s o f

c a r b e n d a z i m @ 0 . 1 % a t 1 5 d a y s i n t e r v a l

H a r v e s t i n g : 2 0 A p r i l 2 0 0 4

6 2



Disease r a t i n g scale

T h e f o l l o w i n g r a t i n g scale ( 1 - 9 ) was u s e d t o r e c o r d da ta a n d obse rva t i ons o n

disease seve r i t y o n i n d i v i d u a l p l a n t s o r f i e lds , i n t h e e x p e r i m e n t s r e p o r t e d i n

Tables 1-8.

D i s e a s e

r a t i n g

1

3

5

7

9

O b s e r v a t i o n

N o d i s e a s e v i s i b l e

L e s i o n s w e r e s e e n a f t e r c a r e f u l s e a r c h

L e s i o n s c l e a r b u t n o t d a m a g i n g

L e s i o n s c o m m o n , d a m a g i n g b u t n o p l a n t

d e a t h

D e a t h o f t h e p l a n t

D e s c r i p t i o n

H i g h l y r e s i s t a n t

R e s i s t a n t

M o d e r a t e l y r e s i s t a n t

S u s c e p t i b l e

H i g h l y s u s c e p t i b l e

R e f e r e n c e s

Grewal JS. 1988. Diseases of pulse crops: An overview. Indian Phytopathology, 36:1 -14 .

Reddy M V , Singh O, Bharti M P , Sah RP and Joshi S. 1990. Botry t is grey m o u l d :

ep iphyto t ics of chickpea in Nepa l . In ternat ional Chickpea Newslet ter , 19:15.
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I n t r o d u c t i o n

S o u t h A s i a i s one o f t h e m a j o r r i ce p r o d u c i n g reg ions o f t h e w o r l d w i t h a b o u t

5 0 m i l l i o n h a u n d e r t h i s c r o p . M u c h o f t h i s area has a s ing le c r o p p e r year ,

usua l l y r a i ny season r i c e , a n d n o c r o p i s g r o w n a f t e r t h e ra ins m a i n l y d u e t o

l ack o f i r r i g a t i o n . D e s p i t e g r o w i n g d e m a n d s f o r f o o d p r o d u c t i o n because o f

i nc reas ing p o p u l a t i o n s i n S o u t h A s i a , t h e r e i s l i t t l e scope f o r e x p a n s i o n o f

c r o p p i n g i n t o n e w areas a n d t h e r e f o r e a n inc rease i n c r o p p i n g i n t e n s i t y a long

Promotion of rainfed rabi cropping in rice

fallows of eastern India, Bangladesh, and

Nepal: An overview

JVDK Kumar Rao
1
, D Harris

2
, KD Joshi

3
, N Khanal

4
, C Johansen

5

and AM Musa
6

Abstract

South Asia is one of the major rice producing regions of the world. 

Using satellite imagery and GIS, it was estimated that about 30% 

of the total kharif rice area of 50.4 million ha, ie, about 14.3 million 

ha remains fallow in the rabi (postrainy) season. Their spatial 

distribution in South Asia has been documented. These rice fallows 

represent an enormous underutilized resource. DFID's Plant Sciences 

Research Program supported several projects (R7540, R8098, 

R8221, R8269) to improve the livelihoods of the farmers in study 

areas of Bangladesh, eastern India and Nepal, by making better use 

of their land by growing short-duration legume crops with minimal 

inputs in the rabi season on residual moisture after kharif rice has 

been harvested. This overview covers briefly the progress made so far 

in promoting rainfed rabi cropping (RRC) eg, chickpea, in rice fallows 

of Bangladesh, eastern India and Nepal. 



w i t h ra is ing o f y i e l d s , needs t o t a k e p lace o n e x i s t i n g a g r i c u l t u r a l l ands . R ice

f a l l o w s p r e s e n t c o n s i d e r a b l e scope f o r c r o p i n t e n s i f i c a t i o n a n d d i v e r s i f i c a t i o n

i f a p p r o p r i a t e t e c h n o l o g i e s are a p p l i e d . U s i n g sa te l l i t e i m a g e r y a n d G I S , i t was

e s t i m a t e d t h a t a b o u t 3 0 % o f t h e t o t a l area u n d e r k h a r i f r i ce ( o f 5 0 . 4 m i l l i o n

h a ) , i e , nea r l y 14 .3 m i l l i o n h a r e m a i n s f a l l o w i n S o u t h As ia (Table 1 ) . T h e i r

spa t ia l d i s t r i b u t i o n (F ig . 1 ) has also b e e n d o c u m e n t e d (Subba rao e t a l . 2 0 0 1 ) .

T a b l e 1 . E s t i m a t e s o f a r e a u n d e r r i c e d u r i n g t h e k h a r i f s e a s o n o f 1 9 9 9 , a n d

r i c e f a l l o w s d u r i n g t h e r a b i s e a s o n o f 1 9 9 9 / 2 0 0 0 b a s e d o n s a t e l l i t e i m a g e

a n a l y s i s .

C o u n t r y

N e p a l

B a n g l a d e s h

P a k i s t a n

I n d i a

T o t a l

K h a r i f

r i c e a r e a

( m i l l i o n h a )

1 . 4 5

6 . 3 6

2 . 4 5

4 0 . 1 8

5 0 . 4 4

R a b i

f a l l o w s

( m i l l i o n h a )

0 . 3 9

2 . 1 1

0 . 1 4

1 1 . 6 5

1 4 . 2 9

R a b i f a l l o w s

as % o f r i c e

a r e a

2 6 . 9

3 3 . 2

5 . 7

2 9 . 0

2 8 . 3

P e r c e n t a g e o f

t o t a l r i c e f a l l o w s

i n S o u t h A s i a

2 . 7

1 4 . 8

1 .0

8 1 . 5

Fig. 1. Rice fallows in South Asia. 

65



T h e s t u d y also a t t e m p t e d t o r e l a te t h e spa t ia l a n d t e m p o r a l d i s t r i b u t i o n o f

r i ce f a l l o w s w i t h va r ious c l i m a t i c a n d e d a p h i c va r iab les a n d s o c i o e c o n o m i c

i n f o r m a t i o n t o assess t h e p o s s i b i l i t y o f l e g u m e i n t e n s i f i c a t i o n f o r s p e c i f i e d

r i ce f a l l o w s i t ua t i ons . A c c o r d i n g l y , r e c o m m e n d a t i o n s f o r b e t t e r u t i l i z a t i o n o f

r i ce f a l l o w s t h r o u g h l e g u m e c u l t i v a t i o n have b e e n m a d e . C r o p d i v e r s i f i c a t i o n

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

a d o p t i o n o f m i n i m u m t i l l age m e t h o d s , seed p r i m i n g a n d c r o p r o t a t i o n s can b e

p a r t i c u l a r l y success fu l app roaches t o sus ta inab le i n t e n s i f i c a t i o n ( C S D 2 0 0 0 ;

H a r r i s e t a l . 1 9 9 9 ; H a r r i s e t a l . 2 0 0 0 ) . T h i s o v e r v i e w p resen ts t h e progress

m a d e s o fa r i n p r o m o t i n g r a i n f e d rab i c r o p p i n g i n r i c e f a l l o w s o f Bang ladesh ,

eas te rn I n d i a a n d N e p a l c a r r i e d o u t a s p a r t o f t h e D F I D / P lan t Sc iences

Research P r o g r a m f u n d e d p r o j e c t s - R 8 0 9 8 , R 8 2 2 1 , R 8 2 6 9 a n d R 7 5 4 0 t h a t

w e r e i n i t i a t e d a r o u n d 2 0 0 1 . T h e m a i n o b j e c t i v e o f t h e s e p r o j e c t s i s t o i m p r o v e

t h e l i v e l i h o o d s o f f a r m e r s i n t h e s t u d y areas b y m a k i n g b e t t e r use o f t h e i r

l a n d b y g r o w i n g s h o r t - d u r a t i o n c rops w i t h m i n i m a l i n p u t s i n t h e rab i season o n

res i dua l m o i s t u r e a f t e r k h a r i f r i ce has b e e n h a r v e s t e d .

T h e geog raph ic f o c u s o f t h e p r o j e c t i s a s f o l l o w s : H i g h B a r i n d T rac t i n

n o r t h e a s t p a r t o f Bang ladesh ; O r i ssa , W e s t Benga l , C h a t t i s g a r h , J h a r k h a n d a n d

eas te rn M a d h y a Pradesh i n I n d i a ; Jhapa , M o r a n g , S a p t a r i , S i raha a n d K a p i l b a s t u

d i s t r i c t s i n N e p a l . T h e c o l l a b o r a t i n g i n s t i t u t i o n s i n t h i s p r o j e c t are p r e s e n t e d

i n Tab le 2 .

T a b l e 2 . C o l l a b o r a t i n g i n s t i t u t i o n s i n t h e R R C p r o j e c t s .

C o u n t r y

B a n g l a d e s h

I n d i a

N e p a l

U S A

U K

C o l l a b o r a t i n g i n s t i t u t i o n s

B a n g l a d e s h A g r i c u l t u r a l R e s e a r c h I n s t i t u t e , B a n g l a d e s h R i c e R e s e a r c h

I n s t i t u t e , P e o p l e ' s R e s o u r c e O r i e n t e d V o l u n t a r y A s s o c i a t i o n , D e p t . o f

A g r i c u l t u r a l E x t e n s i o n , C e n t e r f o r A r i d Z o n e S t u d i e s ( U n i v e r s i t y o f

W a l e s )

C a t h o l i c R e l i e f S e r v i c e s - I n d i a , G r a m i n V i k a s T r u s t , D e p t . o f

A g r i c u l t u r e , C e n t e r f o r A r i d Z o n e S t u d i e s ( U n i v e r s i t y o f W a l e s )

F o r u m f o r R u r a l W e l f a r e a n d A g r i c u l t u r a l R e f o r m f o r D e v e l o p m e n t ,

N a t i o n a l G r a i n L e g u m e R e s e a r c h P r o g r a m m e , I n t e r n a t i o n a l M a i z e a n d

W h e a t R e s e a r c h C e n t r e , A s i a n V e g e t a b l e R e s e a r c h a n d D e v e l o p m e n t

C e n t r e , D i s t r i c t A g r i c u l t u r a l D e v e l o p m e n t O f f i c e , C e n t e r f o r A r i d

Z o n e S t u d i e s ( U n i v e r s i t y o f W a l e s )

C o r n e l l U n i v e r s i t y

C e n t e r f o r A r i d Z o n e S t u d i e s ( U n i v e r s i t y o f W a l e s )
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B a n g l a d e s h

Rice f a l l o w s o c c u p y a n area o f 2 .11 m i l l i o n h a a m o u n t i n g t o 3 3 % o f T . A m a n

r i ce area i n t h e c o u n t r y . T h e y are large ly i n t h e n o r t h w e s t e r n ( B a r i n d ) , n o r t h e r n

a n d coasta l pa r t s o f t h e c o u n t r y (Subba rao e t a l . 2 0 0 1 ) . N e a r l y 0 .8 m i l l i o n h a

i n t h e B a r i n d t r a c t i n n o r t h w e s t e r n Bang ladesh r e m a i n s f a l l o w i n w i n t e r a f t e r

ha rves t o f T . A m a n r i ce ( R a i s u d d i n a n d N u r - E - E l a h i 1 9 8 4 ) . T h e H i g h B a r i n d

T r a c t c o m p r i s e s u p l i f t e d w e a t h e r e d a l l u v i u m o f h i g h c lay c o n t e n t t h a t i s n o t

s u b j e c t t o annua l f l o o d i n g b y t h e m a j o r r i ve r sys tems . T e c h n o l o g y t h a t p e r m i t s

c u l t i v a t i o n o f r ab i c rops t o f o l l o w r i ce has been d e v e l o p e d ( K u m a r e t a l . 1 9 9 4 ) .

C h i c k p e a has p r o v e d t o b e p a r t i c u l a r l y su i tab le f o r g r o w i n g a f t e r r i ce i n t h i s

s y s t e m because o f i t s s t r o n g r o o t i n g cha rac te r i s t i cs a n d t h e ava i l ab i l i t y o f n e w

s h o r t - d u r a t i o n i m p r o v e d va r ie t i es , c o m p a r e d w i t h t r a d i t i o n a l l oca l landraces

( R a h m a n e t a l . 2 0 0 0 ) . U n f o r t u n a t e l y , t h e su r face layers o f t h e so i l d r y o u t

rap id l y , so c r o p e s t a b l i s h m e n t i s t h e k e y o b j e c t i v e . T w o th i ngs are essen t ia l : 1 )

r a p i d t i l l age t o c o v e r t h e seed w h i l s t caus ing m i n i m a l d i s t u r b a n c e t o t h e so i l

( a n d m i n i m a l loss o f m o i s t u r e ) ; 2 ) o n - f a r m seed p r i m i n g , ie , soak ing t h e seeds

f o r 4 - 6 h o u r s i n w a t e r b e f o r e s u r f a c e - d r y i n g t h e m t o f a c i l i t a t e h a n d l i n g , t h e n

s o w i n g . O v e r f o u r seasons ( 1 9 9 8 / 9 9 - 2 0 0 1 / 0 2 ) g ra in y i e l d responses t o seed

p r i m i n g i n m a n y o n - f a r m , ope ra t i ona l - sca le t r i a l s c o n d u c t e d across t h e H i g h

B a r i n d T rac t ranged f r o m 2 2 % t o 4 8 % w i t h responses i nve rse l y p r o p o r t i o n a l t o

w i n t e r r a i n f a l l ( Johansen a n d M u s a 2 0 0 4 ) . T h e c o m b i n a t i o n o f o n - f a r m seed

p r i m i n g , r a p i d t i l l age a n d s h o r t - d u r a t i o n i m p r o v e d va r ie t i es o f c h i c k p e a has

p r o v e d o u t s t a n d i n g l y e f f e c t i v e i n r i ce f a l l o w areas o f t h i s reg ion ( M u s a e t a l .

2 0 0 1 ) . F a r m e r s r ead i l y a d o p t e d t h e s i m p l e p r i m i n g t e c h n o l o g y a n d a t least 2 5 %

o f t h e c h i c k p e a s o w n i n 2 0 0 1 was p r i m e d (Saha 2 0 0 2 ) . I m p r o v e d va r ie t i es o f

c h i c k p e a s u c h as Ba r i cho la 2 , Ba r i cho la 5 , a n d a p p r o p r i a t e f e r t i l i z e r p rac t i ces f o r

t h e c r o p w e r e also i n t r o d u c e d . A n i m p a c t analysis c o n d u c t e d i n 2 0 0 2 q u a n t i f i e d

b e n e f i t s t o r u r a l h o u s e h o l d s o f i nc reased c u l t i v a t i o n o f c h i c k p e a (Saha 2 0 0 2 ) .

C h i c k p e a was f o u n d m o r e p r o f i t a b l e t h a n i r r i g a t e d rab i c rops such a s b o r o r i ce

a n d w h e a t , d u e t o l o w i n p u t costs .

C u r r e n t e m p h a s i s i s o n d i s s e m i n a t i o n o f o p t i m u m c h i c k p e a c u l t i v a t i o n

t e c h n o l o g y across t h e B a r i n d . T h i s also i n c l u d e s a p p r o p r i a t e m e t h o d s o f

c h i c k p e a seed p r o d u c t i o n , s torage a n d d i s s e m i n a t i o n so as to encou rage v i l l age -

leve l e n t r e p r e n e u r s h i p i n seed supp ly . A s c o n t i n u e d c h i c k p e a c u l t i v a t i o n o n t h e

same l a n d w o u l d l ead t o b u i l d - u p o f pests a n d diseases, e f f o r t s are u n d e r w a y

t o i d e n t i f y a l t e r n a t i v e r a b i c rops w i t h w h i c h c h i c k p e a can b e r o t a t e d . W o r k i s

i n p rogress t o a l l ev ia te n u t r i e n t de f i c i enc ies such as p h o s p h o r u s , n i t r o g e n a n d

m o l y b d e n u m , a n d t o d e v e l o p I n t e g r a t e d Pest M a n a g e m e n t ( I P M ) m e t h o d s f o r

m a n a g e m e n t o f p o d b o r e r i n c h i c k p e a .
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I n d i a

Reasons for not practicing RRC

T h e reasons f o r f a r m e r s n o t c h o o s i n g t o s o w a s e c o n d c r o p a f t e r h a r v e s t i n g r i c e

w e r e e x a m i n e d i n a c o m b i n e d su rvey (Josh i e t a l . 2 0 0 2 ) a n d t r i a l s d u r i n g t h e

2 0 0 1 - 2 0 0 2 season. T h e su rvey c o v e r i n g 1 8 v i l lages i n f i ve states ( C h a t t i s g a r h ,

J h a r k h a n d , O r i ssa , W e s t Benga l a n d eas te rn M a d h y a Pradesh) s h o w e d t h a t

f a r m e r s are gene ra l l y n o t a w a r e o r d o n o t p u r s u e o p p o r t u n i t i e s f o r r a i n f e d r a b i

c r o p p i n g . T h e m a i n c o n s t r a i n t s n o t e d w e r e :

• L a c k o f i n f o r m a t i o n o n rab i c r o p p i n g .

• Va r i ous p h y s i c a l so i l - a n d w a t e r - r e l a t e d issues, p r e d o m i n a n t l y d r o u g h t .

• H i g h costs i n v o l v e d a n d p o o r ava i l ab i l i t y o f i n p u t s , i n p a r t i c u l a r t h e n o n 

ava i l ab i l i t y o f seeds o f s h o r t - d u r a t i o n c h i c k p e a va r ie t i es a s t e s t e d i n t h e

p r e l i m i n a r y t r i a l s .

• Poor m a r k e t o p p o r t u n i t i e s .

• T h e n e e d t o p r o t e c t r a b i c r o p s f r o m f r e e - g r a z i n g an ima ls .

F a r m e r s w h o p a r t i c i p a t e d i n p r e l i m i n a r y c h i c k p e a t r ia l s o f t h e t e c h n o l o g y

d e v e l o p e d i n Bang ladesh ( M u s a e t a l . 2 0 0 1 ) w e r e a l m o s t u n a n i m o u s i n w i s h i n g

t o g r o w c h i c k p e a again a n d w e r e c o n v i n c e d o f t h e m a i n e l e m e n t s o f t h e

p r e l i m i n a r y ' package ' . T h e p r e l i m i n a r y t r i a l s h a d d e m o n s t r a t e d t h e p o t e n t i a l f o r

r a i n f e d r a b i c r o p p i n g c o n v i n c i n g l y , a n d s u c h e x p o s u r e h a d g e n e r a t e d e n o r m o u s

e n t h u s i a s m a m o n g s t f a r m e r s .

68

Ways to take RRC forward

I n 2 0 0 2 , t h e D F I D / P l a n t Sc iences Research P r o g r a m m e s u p p o r t e d a f o l l o w -

on p r o j e c t on Promotion of rainfed rabi cropping in eastern India and Nepal 

( R 8 2 2 1 ) . T h e p r o j e c t u s e d c h i c k p e a as a m o d e l t o : 1 ) ad jus t t h e s i m p l e package

t o t h e needs o f I n d i a n f a r m e r s , 2 ) inc rease seed p r o d u c t i o n o f va r i e t i es p r e f e r r e d

b y f a r m e r s , 3 ) t e s t a d d i t i o n a l c o m p o n e n t s o f t h e t e c h n o l o g y a c c o r d i n g t o

f a r m e r s ' needs , a n d 4 ) t e s t c o n t r a s t i n g m e t h o d s t o d i s s e m i n a t e t h e c o n c e p t .

S u b s e q u e n t resea rch , b o t h i n I n d i a a n d i n Bang ladesh , has r e f i n e d t h e package

i n i t i a l l y d e v e l o p e d i n Bang ladesh ( H a r r i s a n d K u m a r Rao 2 0 0 4 ) .

Sa te l l i t e i m a g e analysis o f I n d i a e s t i m a t e s t h a t t h e r i c e area was 4 0 . 2 m i l l i o n

h a d u r i n g t h e 1 9 9 9 k h a r i f season a n d t h e t o t a l r i ce f a l l o w area d u r i n g t h e

1 9 9 9 / 2 0 0 0 rab i season w a s 11 .7 m i l l i o n h a ( S u b b a r a o e t a l . 2 0 0 1 ) . C h a t t i s g a r h ,

J h a r k h a n d , Or i ssa , W e s t Benga l , eas te rn M a d h y a P radesh a n d A s s a m a c c o u n t

f o r m o s t o f t h e r i ce f a l l o w s i n I n d i a .



I n s u m m a r y , t h e t e c h n o l o g y package t e s t e d a n d a p p r o v e d b y f a r m e r s i n t h e

s t u d y i n c l u d e s :

• W e l l - a d a p t e d , s h o r t - d u r a t i o n c h i c k p e a va r ie t i es s u c h as t h e c u r r e n t l y

p o p u l a r I C C V 2 a n d K A K 2 .

• S o w i n g u n d e r r a p i d m i n i m u m t i l l age as soon as poss ib le a f t e r h a r v e s t i n g

r i c e .

• Seed p r i m i n g f o r 4 - 6 h o u r s w i t h t h e a d d i t i o n o f s o d i u m m o l y b d a t e t o t h e

p r i m i n g w a t e r a t a r a t e o f 0 .5 g / l i t r e ( pe r k g seed) a n d R h i z o b i u m i n o c u l u m

a t t h e ra te o f 5 g / l i t r e ( pe r k g seed) . R h i z o b i u m i n o c u l u m s h o u l d have

a b o u t 1 0 9 v iab le r h i z o b i a p e r g i n o c u l u m .

• A p p l i c a t i o n o f m a n u r e a n d s ingle s u p e r p h o s p h a t e t o i m p o v e r i s h e d soi ls .

B y t h e e n d o f t h e 2 0 0 3 - 0 4 rab i season t h e resu l t s w e r e c lear :

T h e t w o s h o r t - d u r a t i o n va r i e t i es ( I C C V 2 a n d K A K 2 ) w e r e c l e a r l y

s u p e r i o r t o any o f t h e va r ie t i es ava i lab le t o f a r m e r s i n a l l f i ve s ta tes

a n d w e r e c o n s i s t e n t l y p r e f e r r e d . B o t h va r ie t ies f l o w e r e d a n d m a t u r e d

ear l ie r , b e f o r e so i l m o i s t u r e b e c a m e e x h a u s t e d a n d o f t e n y i e l d e d

w h e n o t h e r va r i e t i es f a i l e d . P r e l i m i n a r y b e n e f i t : cost analyses are v e r y

p r o m i s i n g (Table 3 ) . Ea r l y p o d f o r m a t i o n e n a b l e d m a n y f a r m e r s t o

c o m p e t e success fu l l y i n t h e m a r k e t t o sel l g reen pods f o r snacks, w h i c h

i s v e r y p r o f i t a b l e . T h e g ra in o f t h e s e k a b u l i - t y p e ( b o l d - s e e d e d ) va r i e t i es

also a t t r a c t s a p r e m i u m p r i c e .

T h e s i m p l e o n - f a r m s torage t e c h n i q u e s are f a r m e r - f r i e n d l y a n d h i g h l y

e f f e c t i v e i n p r e s e r v i n g va luab le seed t h r o u g h t h e k h a r i f season.

A deg ree o f soc ia l c o h e s i o n i s r e q u i r e d in any v i l lage to f a c i l i t a t e b l o c k -

p l a n t i n g a n d c o o p e r a t i o n i n p r o t e c t i n g t h e c r o p f r o m graz ing a n i m a l s ,

pests a n d diseases. A g r o u p o f a t least 20 f a r m e r s is gene ra l l y necessary

f o r success, as i s t h e p r o v i s i o n o f 2 0 0 - 3 0 0 kg seed.

T h e c o l l a b o r a t i o n b e t w e e n sc ien t i s ts a n d f a r m e r s has b e e n h i g h l y e f f e c t i v e

i n i d e n t i f y i n g a d d i t i o n a l c o n s t r a i n t s a n d d e v e l o p i n g a p p r o p r i a t e s o l u t i o n s . Fo r

i ns tance , analys is o f soi ls f r o m a l l s i tes c o n f i r m e d t h a t m o s t w e r e ac id i c a n d

t h e r e f o r e gene ra l l y n o t i dea l f o r g r o w i n g l egumes such a s c h i c k p e a . H o w e v e r ,

t r i a l s d u r i n g 2 0 0 3 - 0 4 have i d e n t i f i e d a s i m p l e t e c h n i q u e t h a t f a r m e r s can use t o

T a b l e 3 . C o m p a r i s o n o f r e t u r n s f r o m a s h o r t - d u r a t i o n c h i c k p e a ( I C C V 2 )

a n d a l o c a l v a r i e t y .

V a r i e t y

I C C V 2 

L o c a l

C o s t o f s e e d

( R s / k g , e s t i m a t e d )

4 5

2 2

Sa le p r i c e

( R s / k g )

2 5

1 5

N e t r e t u r n s

( R s / h a )

2 1 3 3 0

9 5 3 0

S o u r c e : C R S , S a t n a , M P , I n d i a .
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A possible future

T h r o u g h d i a l ogue a n d e x p e r i m e n t a t i o n w i t h f a r m e r s , a consensus has e v o l v e d :

• T h o u s a n d s o f f a r m e r s w h o have b e e n e x p o s e d t o t h i s t e c h n o l o g y are n o w

c o n v i n c e d t h a t a s e c o n d c r o p can b e g r o w n w i t h o u t i r r i g a t i o n .

• A n e f f e c t i v e a p p r o a c h t o d i s s e m i n a t i o n has e m e r g e d . For n e w v i l lages t h i s

i n c l u d e s :

I d e n t i f i c a t i o n o f i n t e r e s t e d a n d c o m m i t t e d f a r m e r s a n d f o r m a t i o n o f

g r o w e r s ' g r o u p s . T h e g r o u p s m u s t agree t o p l a n t i n a b l o c k t o f a c i l i t a t e

c r o p p r o t e c t i o n ;

P rov i s i on o f t r a i n i n g o n c r o p p r o d u c t i o n t e c h n o l o g y t o g r o u p

r e p r e s e n t a t i v e s a n d v i l l age - l eve l e x t e n s i o n s ta f f ;

P r o v i s i o n o f 2 0 0 - 3 0 0 k g seed o f s h o r t - d u r a t i o n va r ie t ies . C u r r e n t l y

o n l y I C C V 2 a n d K A K 2 are ava i lab le b u t a d d i t i o n a l va r ie t i es are b e i n g

d e v e l o p e d us ing f a r m e r - p a r t i c i p a t o r y b r e e d i n g app roaches ;

P r o v i s i o n o f ' s t a r t e r packs ' ( e n o u g h R h i z o b i u m i n o c u l u m , s o d i u m

m o l y b d a t e a n d s ingle s u p e r p h o s p h a t e f o r 2 0 0 - 3 0 0 k g seeds, ie , f o r

a b o u t 2 -3 h e c t a r e s ) . A s s e m b l y a n d d i s t r i b u t i o n o f packs o f R h i z o b i u m

a n d s o d i u m m o l y b d a t e r e p r e s e n t a n o p p o r t u n i t y f o r sma l l -sca le bus iness

d e v e l o p m e n t i n r e s o u r c e - p o o r c o m m u n i t i e s .

T e c h n i c a l b a c k s t o p p i n g w h e r e necessary.

Based o n sa te l l i t e i m a g e analys is , t h e t o t a l r i ce f a l l o w s e s t i m a t e d i n N e p a l are

3 9 2 , 0 0 0 ha , w h i c h a m o u n t s t o 2 6 % o f t h e t o t a l r i ce area. A m a j o r p o r t i o n

o f these f a l l o w s i s l o c a t e d i n t h e eas te rn a n d c e n t r a l Terai i n c l u d i n g Jhapa ,

M o r a n g , S a p t a r i , S i raha , D h a n u s a a n d K a p i l a v a s t u d i s t r i c t s .

Based o n avenues i n d i c a t e d b y t h e D F I D - s u p p o r t e d s t u d y a n d o t h e r

expe r i ences g a i n e d i n N e p a l , t h e r a i n f e d rab i c r o p p i n g ( R R C ) p r o j e c t was

c o n c e p t u a l i z e d w i t h t h e a i m t o i n t e n s i f y t h e r i ce f a l l o w s y s t e m i n t h e Tera i

t h r o u g h cap i t a l i z i ng o n t h e l o w e x t e r n a l i n p u t a g r i c u l t u r a l t e c h n o l o g i e s . S o m e o n -

f a r m t r ia l s o n w i n t e r c rops a n d s o c i o e c o n o m i c s tud ies (Bou ra i e t a l . 2 0 0 2 ) w e r e

c a r r i e d o u t i n t h e p i l o t phase f r o m O c t o b e r 2 0 0 1 t o J u n e 2 0 0 2 . Based o n t h i s

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

s e c o n d phase o f t h e p r o j e c t i s i n o p e r a t i o n f r o m Ju l y 2 0 0 2 t o M a r c h 2 0 0 6 . T h e

7 0

b o o s t t h e g r o w t h o f c h i c k p e a (and o t h e r l e g u m e s ) , b y s u p p l y i n g t i n y a m o u n t s

o f m o l y b d e n u m , a n essent ia l m i c r o n u t r i e n t l a c k i n g i n t hese areas (Johansen

e t a l . 2 0 0 4 ; K u m a r Rao e t a l . 2 0 0 4 ) . A d d i t i o n a l s tud ies are address ing o t h e r

cons t r a i n t s s u c h as p r o t e c t i o n f r o m pests eg, p o d bo re r , a n d diseases eg, co l l a r

r o t .

N e p a l



S o m e m a j o r ac t iv i t ies a n d t h e i r a c h i e v e m e n t s

• G r o u p b u i l d i n g a n d n e t w o r k i n g .

• P a r t i c i p a t o r y v a r i e t a l s e l e c t i o n ( P V S ) o f r i c e . F a r m e r p r e f e r r e d n e w

var ie t i es Sugandha 1 , Pan t D h a n 10 , B a r k h e 1 0 2 7 , B a r k h e 2 0 1 4 , J u d i 5 7 2

f o r h i g h e r y i e l d a n d b e t t e r qua l i t i e s t h a n f a r m e r s ' p r e d o m i n a n t va r ie t i es .

T h e s e va r ie t i es y i e l d 1 0 - 1 5 % m o r e , m a t u r e 1 5 t o 3 0 days ear l i e r a n d t h u s

f a c i l i t a t e ear l y e s t a b l i s h m e n t o f w i n t e r c rops i n t h e res idua l m o i s t u r e .
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T h e i n t e r v e n t i o n a p p r o a c h

T h e p r o j e c t has a d o p t e d t h e l i v e l i h o o d s s y s t e m a p p r o a c h ( D F I D 1 9 9 9 ) t o ach ieve

las t ing i m p a c t s o f i n t e r v e n t i o n t h r o u g h e n h a n c i n g c o m m u n i t y capab i l i t i es a n d

resources . B road ly , t h e a p p r o a c h i n c l u d e s t h e f o l l o w i n g i n t e r v e n t i o n s :

• E n h a n c i n g t e c h n i c a l a n d manage r i a l capab i l i t i es o f f a r m e r s ( h u m a n cap i ta l )

t h r o u g h t r a i n i n g , excu rs i ons , w o r k s h o p s , i n t e r a c t i o n s a n d on -s i t e coach ing .

• P r o m o t i n g c o l l e c t i v e ac t i v i t i es (soc ia l cap i t a l ) t h r o u g h se l f - he lp g r o u p s /

f a r m e r s c o o p e r a t i v e s .

• A u g m e n t i n g n a t u r a l resou rce bases ( n a t u r a l cap i ta l ) t h r o u g h c r o p

d i v e r s i f i c a t i o n , n u t r i e n t r e c y c l i n g , I n t e g r a t e d Pest M a n a g e m e n t e t c .

• P r o m o t i n g m e c h a n i c a l dev ices (phys i ca l resou rce ) such as t r a c t o r s , p o w e r

t i l l e r s , sprayers , ze ro t i l l age p l a n t e r s .

• P r o m o t i n g m i c r o - f i n a n c i a l p rac t i ces ( f i nanc ia l cap i ta l ) a m o n g t h e g roups .

F a l l o w l a n d s

Broad ly , t h e causes f o r f a l l o w lands can be c lass i f ied u n d e r t e c h n i c a l a n d

s o c i o e c o n o m i c ba r r i e r s :

• L o w so i l f e r t i l i t y

• E r r a t i c o r scanty r a i n f a l l d u r i n g w i n t e r

• L a c k o f i n f o r m a t i o n o n r a i n f e d rab i c r o p p i n g

• L a c k o f c r e d i t f ac i l i t i es a n d access to q u a l i t y seeds, f e r t i l i z e r s a n d

pes t i c i des

p r o j e c t has b e e n i m p l e m e n t e d i n Jhapa, M o r a n g , Sap ta r i , S i raha a n d K a p i l b a s t u

d i s t r i c t s o f N e p a l . T h e i n t e r v e n t i o n s p r i m a r i l y i n v o l v e p a r t i c i p a t o r y va r i e t a l

se l ec t i on ( P V S ) a n d o n - f a r m v e r i f i c a t i o n o f r a i n f e d t e c h n o l o g i e s o n w i d e range

o f c rops i n c l u d i n g r i c e , c h i c k p e a , f i e l d pea, l en t i l s , m u n g b e a n , soybean , p i g e o n

pea, n iger a n d b u c k w h e a t . T o address t h e i n t r i c a t e p r o b l e m s a n d t o enhance t h e

sus ta i nab i l i t y o f t h e s y s t e m , t h e p r o j e c t has i n c l u d e d o t h e r s u p p o r t i v e ac t i v i t i es

such as d e v e l o p m e n t o f loca l r esou rce pe rsons , s t r e n g t h e n i n g c o m m u n i t y - b a s e d

seed sys tems , e s t a b l i s h m e n t o f a g r o - f o r e s t r y nurser ies and o n - f a r m p l a n t a t i o n s

a n d awareness o f r egene ra t i ve energy t e c h n o l o g i e s .



• P V S o f chickpea. C h i c k p e a has b e e n r e h a b i l i t a t e d , d e s p i t e t h e cha l lenges o f

B G M , co l l a r r o t a n d p o d bo re r . Va r i e t i e s G N G 4 6 9 , K P G 5 9 , Tara, I C C C

3 7 , a n d I C C V 2 w e r e i d e n t i f i e d a s p r o m i s i n g w i t h a b o u t 2 0 % m o r e y i e l ds

t h a n loca l va r ie t ies a n d p r e f e r r e d b y t h e f a r m e r s . Jhapa l o c a l , t h o u g h n o t

p a r t i c u l a r l y a h i g h e r y i e l d i n g var ie ty , was neve r the less p r e f e r r e d f o r i t s b e t t e r

a d a p t a t i o n a n d t o l e r a n c e to a b i o t i c stresses such as b o r o n de f i c i ency .

• P V S o f lenti ls. V a r i e t y I L L 7 7 2 3 has b e e n p r e f e r r e d b y f a r m e r s f o r i ts

b o l d e r g ra in size. F a r m e r s have also a d o p t e d K h a j u r a 1 a n d S i m r i k on t h e

basis o f t h e i r p r o m i s i n g p e r f o r m a n c e .

• P V S of pea. V a r i e t y E 6 has b e e n p r e f e r r e d by f a r m e r s f o r i t s ear l iness; i t

m a t u r e d w i t h i n 8 5 days o f s o w i n g . A s m a l l seeded c u l t i v a r c o l l e c t e d f r o m

C h i t w a n d i s t r i c t has b e e n p r e f e r r e d f o r i ts g o o d a d a p t a t i o n i n l o w f e r t i l i t y

a n d m o i s t u r e stress c o n d i t i o n s .

• P V S o f m u n g b e a n . Va r i e t i es V C 3 9 6 0 - 8 8 , V C 6 3 7 2 ( 4 5 - 8 - 1 ) , N M 9 2 ,

a n d N M 9 4 have b e e n p r e f e r r e d f o r m o s t a g r o n o m i c a n d p o s t h a r v e s t t r a i t s

i n c l u d i n g ear l iness , y i e l d ( 2 5 % h i g h e r t h a n l o c a l ) , p o d a n d g ra in size, g ra in

co lo r , s m e l l a n d t a s t e .

• A d a p t i v e d e m o n s t r a t i o n on b u c k w h e a t . A loca l l and race c o l l e c t e d f r o m

C h i t w a n was p r e f e r r e d b y f a r m e r s f o r i ts a d a p t a t i o n i n l o w f e r t i l i t y a n d

p o o r m a n a g e m e n t c o n d i t i o n s . T h e c r o p m a t u r e s w i t h i n 8 0 days o f s o w i n g .

I n a reasonab ly f e r t i l e so i l , i t i s poss ib le t o g r o w m u n g b e a n a f t e r b u c k w h e a t ,

t h u s t r i p l i n g t h e c r o p p i n g i n t e n s i t y w i t h r i c e - b u c k w h e a t - m u n g b e a n .

• A d a p t i v e d e m o n s t r a t i o n on niger. I t can be success fu l l y g r o w n i n l o w f e r t i l i t y

c o n d i t i o n s , p r o v i d e d p l a n t i n g i s d o n e i m m e d i a t e l y a f t e r t h e harves t o f ear ly

m a t u r i n g r i ce b y t h e e n d o f S e p t e m b e r . S o m e f a r m e r s have p r e f e r r e d t h i s

c r o p .

• I n t e g r a t e d n u t r i e n t m a n a g e m e n t on ch ickpea a n d f ie ld pea . S u p p l e m e n -

t a t i o n o f b o r o n e i t h e r as a basal a p p l i c a t i o n o r f o l i a r spray s i gn i f i can t l y

i nc reased y i e l d ( 2 8 % ) o f c h i c k p e a . F o u r sprays w i t h c a t t l e u r i n e a t 20%)

c o n c e n t r a t i o n r e s u l t e d i n 1 1 a n d 2 7 % increase i n t h e y i e l d s o f c h i c k p e a a n d

f ie ld pea.

• Seed p r i m i n g on m u n g b e a n , ch ickpea a n d f ie ld pea. Soak ing seeds in

s o d i u m m o l y b d a t e s o l u t i o n ( c o n t a i n i n g 0 .5 g s o d i u m m o l y b d a t e / l i t e r o f

w a t e r ) s i gn i f i can t l y i n c r e a s e d n o d u l a t i o n a n d y i e l d ( 2 3 % ) i n m u n g b e a n .

P r e l i m i n a r y resu l t s are p r o m i s i n g i n c h i c k p e a a n d f i e l d pea a n d n e e d f u r t h e r

v e r i f i c a t i o n .

• Pod borer m a n a g e m e n t in ch ickpea . N P V has b e e n f o u n d as e f f e c t i v e as

e n d o s u l f a n i n supp ress ing p o d bo re r . E f f o r t s are u n d e r w a y t o r e c y c l e N P V

at loca l leve ls .

• Seed p r o d u c t i o n . Tes t i ng a n d seed p r o d u c t i o n o f c r o p va r ie t i es are

o n g o i n g .
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Pro jec t i m p a c t

A c u r s o r y su rvey i n t h e p r o j e c t area o f N e p a l t w o years a f t e r t h e p r o j e c t

i n t e r v e n t i o n s h o w e d t h a t nea r l y t w o - t h i r d s o f t h e f a l l o w area has b e e n b r o u g h t

u n d e r w i n t e r a n d s u m m e r c u l t i v a t i o n . S o m e f a r m e r s have e n t i r e l y g r o w n c r o p

va r ie t i es i n t r o d u c e d b y t h e p r o j e c t .

O v e r a l l sys tems p r o d u c t i v i t y i n r i ce f a l l o w s has inc reased sub s tan t i a l l y w i t h

2 0 t o 3 0 % m o r e y i e l d w i t h n e w r i ce va r ie t i es a n d average p r o d u c t i o n o f 0 .3 t o

0.5 t / h a o f w i n t e r o r s u m m e r c r o p s .

T h e c h a l l e n g e s t h a t r e m a i n

• B G M a n d p o d b o r e r i n c h i c k p e a

• T e r m i n a l d r o u g h t a n d w e s t e r l y d r y w i n d l ead ing t o p r e m a t u r e senescence

o f w i n t e r c rops

• E r r a t i c a n d u n p r e d i c t a b l e r a i n f a l l

• L o w so i l f e r t i l i t y

• F ree-g raz ing s y s t e m

• Tenancy s y s t e m

• ' D e p e n d e n c y s y n d r o m e ' a m o n g c o m m u n i t y m e m b e r s

Lessons l e a r n e d

• R ice f a l l o w s p r e s e n t a c o m p l e x p r o b l e m t h a t d e m a n d s a h o l i s t i c a p p r o a c h

a n d p l u r a l i t y o f e f f o r t s . T h e m u l t i - s t a k e h o l d e r s a p p r o a c h i s r e q u i r e d t o

address t h e s i t u a t i o n .

• W o r k i n g f r o m t h e ag roecosys tems p e r s p e c t i v e i s essent ia l t o inc rease

sys tems p r o d u c t i v i t y a n d sus ta inab i l i t y . T h e c o m p o n e n t c r o p a p p r o a c h o f

research a n d d e v e l o p m e n t b y i t s e l f m a y n o t lead t o sus ta inab le o u t c o m e .

• L o c a l e m p o w e r m e n t i s t h e k e y t o l as t i ng i m p a c t o n t h e l i v e l i h o o d s o f f a r m e r

c o m m u n i t i e s .
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I n t r o d u c t i o n

P a r t i c i p a t o r y v a r i e t y s e l e c t i o n ( P V S ) i s one o f t h e app roaches a d o p t e d t o m a k e

p o p u l a r n e w va r ie t i es . P V S research p r o v i d e s f e e d b a c k o n f a r m e r - p r e f e r r e d

t r a i t s t h a t can b e i n c l u d e d i n p a r t i c i p a t o r y p l a n t b r e e d i n g ( P P B ) . T h i s increases

t h e e f f i c i e n c y o f f o r m a l b r e e d i n g p r o g r a m s i n d e v e l o p i n g and p o p u l a r i z i n g

va r ie t i es a p p r o p r i a t e f o r r e s o u r c e - p o o r f a r m e r s . T h e m u l t i l o c a t i o n a l t r i a l

s y s t e m can b e r e p l a c e d b y rad i ca l l y m o d i f y i n g t h e i r des ign w i t h o u t s i gn i f i can t l y

inc reas ing f a r m e r p a r t i c i p a t i o n . A l t e r n a t i v e l y , t h e p r o b l e m s can b e add ressed

b y i n t r o d u c i n g a m a j o r c o m p o n e n t o f p a r t i c i p a t o r y va r ie ta l t es t i ng . Redes ign ing

t h e t r i a l s b y d e c e n t r a l i z a t i o n o r i n c r e a s e d f a r m e r p a r t i c i p a t i o n i s t h e m o s t

e f f i c i e n t s o l u t i o n . D e c e n t r a l i z a t i o n a n d i nc reased p a r t i c i p a t i o n b e n e f i t t e s t i n g

i n va r ious w a y s . T h e y :

• h e l p t r i a l s i tes t o b e t t e r r e p r e s e n t t h e c r o p area,

• a l l o w b e t t e r r e p r e s e n t a t i o n o f t h e e n v i r o n m e n t s i n f a r m e r s ' f i e lds ,

• increase t h e r e l i a b i l i t y o f t r i a l s ,

Abstract
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BIRD) is a non-governmental organization based in Nepal. LI-BIRD 

has a participatory and partnership-based approach, and works 

with agencies within and outside the country for the development, 

promotion and scaling up of methodologies, technologies, processes and 
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• a l l oca te resources m o r e e f f i c i e n t l y b e t w e e n va r ie t i es i n d i f f e r e n t years o f

t e s t i n g ,

• a l l o w var ie t ies t o be se lec ted f o r spec i f i c a d a p t a t i o n s a n d

• a l l o w t r a d e - o f f s b e t w e e n t r a i t s .

F u r t h e r , i nc reased p a r t i c i p a t i o n aids speedy a d o p t i o n o f n e w va r ie t i es .

D e c e n t r a l i z a t i o n o r g rea te r p a r t i c i p a t i o n can p r o v i d e s o l u t i o n s m a i n l y b y

a l l o w i n g m o r e r e p l i c a t i o n , p a r t i c u l a r l y r e p l i c a t i o n t h a t increases t h e n u m b e r

o f t es t s i tes. A d d i n g m o r e r e s e a r c h e r - m a n a g e d t e s t s i tes i n a d e c e n t r a l i z e d

t e s t i n g p r o g r a m i s e x p e n s i v e . A d d i n g f a r m e r s i n a p a r t i c i p a t o r y t e s t i n g p r o g r a m

i s cheaper because t h e r e are m a n y f a r m e r s w i l l i n g t o c o l l a b o r a t e w i t h m i n i m a l

costs i n v o l v e d ( W i t c o m b e 2 0 0 1 ) .

U p t a k e p a t h w a y s f o r PVS

Si tua t ion analysis a n d need assessment. C o m m u n i t y m e e t i n g s are o rgan i zed t o

i d e n t i f y f a r m e r s ' p r o b l e m s a n d needs i n r e l a t i o n t o t h e i r c u r r e n t c r o p va r ie t i es .

Fa rmers m a y w a n t t o i m p r o v e o r change t h e i r c u r r e n t va r i e t i es . A separa te g r o u p

o f f a r m e r s w i t h g o o d k n o w l e d g e a n d sk i l l s i n seed s e l e c t i o n a n d m a n a g e m e n t

m a y also b e u s e d f o r f o r m u l a t i n g a n d d e c i d i n g P V S ac t i v i t i es . D o c u m e n t a t i o n

o f loca l k n o w l e d g e i s d o n e a t t h i s stage.

Search for genet ic mater ia ls . T h r e e sources o f gene t i c m a t e r i a l are u s e d t o

o b t a i n seeds f o r p a r t i c i p a t o r y s e l e c t i o n o f d e s i r e d c r o p va r ie t i es .

• P V S w i t h i m p r o v e d local landraces: T h e i m p r o v e m e n t o f l oca l landraces i s

d o n e t h r o u g h mass as w e l l as p u r e - l i n e s e l e c t i o n . S ince t h e mass -se lec t i on

m e t h o d does n o t r e q u i r e v e r y spec ia l i zed sk i l l s , f a r m e r s have b e e n ab le

t o u n d e r t a k e t h i s s e l e c t i o n a f t e r a s i m p l e o r i e n t a t i o n . T h e i m p r o v e d loca l

landraces are t h e n g i ven t o a large n u m b e r o f f a r m e r s w i t h i n t h e c o m m u n i t y

a s P V S m a t e r i a l s f o r t h e i r o w n t e s t i n g a n d s e l e c t i o n .

• P V S w i t h r e i n t r o d u c e d local landraces: P V S also r e i n t r o d u c e s landraces

f r o m genebanks t o t h e c o m m u n i t y w h e n loca l m a t e r i a l s have b e e n d e s t r o y e d

b y d isaster . L o c a l va r ie t i es c o l l e c t e d f r o m d i f f e r e n t l oca t i ons w i t h i n a n d

o u t s i d e o f t h e c o m m u n i t y are e v a l u a t e d i n t h e c o m m u n i t y t o g ive f a r m e r s

m o r e cho i ces .

• P V S w i t h m o d e r n crop var iet ies: M o d e r n c r o p va r ie t i es f r o m research

i n s t i t u t i o n s a n d f i n i s h e d p r o d u c t s f r o m PPB are also g i ven t o f a r m e r s f o r

t e s t i n g u n d e r f a r m e r s ' o w n m a n a g e m e n t a n d h o u s e h o l d r e q u i r e m e n t s .

O n - f a r m e x p e r i m e n t a t i o n . T h e c r o p va r i e t i es p r e f e r r e d b y f a r m e r s u n d e r t h e

P V S p r o g r a m are t h e n p u t i n t o v a r i e t a l y i e l d t r i a l s i n t h e c o m m u n i t y f o r f a r m e r s

t o observe d i r e c t l y a n d m a k e se lec t i ons o f t h e i r cho ices . C o m m o n va r ie t i es

in t h e c o m m u n i t y are u s e d as l oca l checks i n t hese t r i a l s . F a r m e r f i e l d days

8 0



W i d e r d i s s e m i n a t i o n

Seed mu l t ip l i ca t ion . Va r i e t i es se lec ted b y f a r m e r s f r o m y i e l d t r i a l s are d i s t r i b u t e d

t o a g r o u p o f f a r m e r s w h o are p a r t i c u l a r l y k n o w l e d g e a b l e a n d i n t e r e s t e d i n seed

p r o d u c t i o n , t o m u l t i p l y large q u a n t i t i e s o f seeds f o r use b y o t h e r f a r m e r s i n t h e

c o m m u n i t y . Seed m u l t i p l i c a t i o n f ie lds are c lose ly m o n i t o r e d a n d u s e d as f i na l

checks f o r large-scale p r o d u c t i o n .

M o n i t o r i n g . F i e l d v is i ts a n d f a r m e r f i e l d days are t h e m o s t a p p r o p r i a t e t o o l s f o r

p a r t i c i p a t o r y m o n i t o r i n g a n d e v a l u a t i o n o f P V S ac t i v i t i es . B reede rs , f i e l d s taf f ,

e x t e n s i o n w o r k e r s a n d f a r m e r s p a r t i c i p a t e i n such ac t i v i t i e s . D a t a c o l l e c t i o n

d e p e n d s o n f a r m e r s ' ob jec t i ves a n d i nc l udes c o m m o n t r a i t s s u c h a s g r o w t h

d u r a t i o n , p l a n t h e i g h t , t i l l e r i n g capac i ty , g ra in y i e l d a n d qua l i t y , a n d t o l e r a n c e

t o insec ts a n d diseases. E x p e r i e n c e shar ing , t r a i n i n g , f a r m e r s ' f i e l d days , f i e l d

v is i t s , I n t e g r a t e d Pest M a n a g e m e n t a n d eco log ica l pes t m a n a g e m e n t are o f t e n

i n c l u d e d i n t h e P V S process .

are o rgan i zed j u s t b e f o r e ha rves t i ng t o b r i n g f a r m e r s i n t h e c o m m u n i t y t o t h e

t r i a l p l o t s f o r a j o i n t e v a l u a t i o n o f t e s t e d va r i e t i es . P r e f e r e n c e / m a t r i x r a n k i n g i s

d o n e a t t h i s stage. D e s i r a b l e va r ie t ies (usua l l y t w o t o t h r e e va r i e t i es ) are t h e n

s e l e c t e d f o r seed m u l t i p l i c a t i o n .

Fig. 1. Model for scaling-up of PVS-PPB activities. 
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Lessons l e a r n e d

1 . S t ra teg ic p a r t n e r s h i p

Scal ing-up is a th ree -d imens iona l process. T h e r e are sys tems f o r sus ta inab le

c o l l a b o r a t i o n a n d p a r t n e r s h i p , sys tems f o r a d a p t i v e l ea rn i ng a n d sys tems f o r

e x t e n s i o n o f i n n o v a t i o n . T o d o t h i s , L I - B I R D i s w o r k i n g i n p a r t n e r s h i p w i t h

var ious p a r t n e r s w i t h a p a r t i c i p a t o r y a p p r o a c h (F ig . 2 ) . L I - B I R D has d e v e l o p e d

l inkages w i t h d i f f e r e n t D i s t r i c t A g r i c u l t u r e D e v e l o p m e n t O f f i c e s ( D A D O s )

f r o m t h e eas te rn Tera i t o t h e f a r - w e s t e r n Tera i a n d m i d - h i l l d i s t r i c t s t o t es t a n d

spread P V S - P P B t e c h n o l o g i e s e f f e c t i v e l y .

Fig. 2. Degree and mode of partnership adopted in PVS-PPB. 

W h a t is needed?

• E x p a n d a n d s t r e n g t h e n l i n k s a m o n g s t i n s t i t u t i o n s a n d o rgan iza t i ons w i t h

c o m p l e m e n t a r y agendas, e x p e r t i s e , resources a n d reach ( w h i c h i s a k i n t o t h e

3 M m o d e l , ie , m u l t i - s e c t o r a l , m u l t i d i s c i p l i n a r y a n d m u l t i - s t a k e h o l d e r s ) .

• I m p r o v e t h e e f f i c i e n c y a n d e f f ec t i veness o f p a r t n e r s h i p m e c h a n i s m s .
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2. Learning from success and failures

L I - B I R D c o n d u c t e d P V S i n i t i a l l y i n t w o d i s t r i c t s i n 1 9 9 7 . A f t e r t h e success

o f P V S - P P B t e c h n o l o g y , t h i s was sca led u p t o seven d i s t r i c t s i n 2 0 0 1 t o 1 9

d i s t r i c t s i n 2 0 0 2 . A f t e r t h e i n s t i t u t i o n a l i z a t i o n o f t h e p a r t i c i p a t o r y a p p r o a c h ,

t h i s a p p r o a c h w a s f u r t h e r sca led u p t o 2 9 d i s t r i c t s o f N e p a l i n 2 0 0 3 (F ig . 3 ) .

T h u s , w e l e a r n t t h a t f o r success fu l sca l i ng -up o f P V S - P P B i t i s essent ia l

to enhance analytical and systematic learning about the performance of PVS-

PPB varieties and the process associated with scaling-up from the perspective of 

experiences.

3. Available germplasm

Farmers have t h e i r o w n a d a p t i v e a n d i n t e g r a t e d i n situ m a n a g e m e n t sys tems

f o r p l a n t gene t i c resources ( P G R ) w h e r e b y t h e f o r m a l PPB adds t h e gene t i c

resources t h r o u g h e x situ P G R m a n a g e m e n t s y s t e m . I n N e p a l , m o r e t h a n 9 0 %

o f seed i s s u p p l i e d t h r o u g h t h e i n f o r m a l sys tems i n t e r m s o f seed saved, seed

exchange w i t h f r i e n d s , re la t i ves o r v ia m e r c h a n t s (Ban iya e t a l . 2 0 0 0 ) . T h e m a j o r

t h r u s t s f r o m L I - B I R D g o t o s t r e n g t h e n loca l p l a n t g e n e t i c r e so u rce sys tems a n d

es tab l i sh t h e m u l t i d i r e c t i o n a l f l o w o f gene t i c m a t e r i a l s w i t h i n a n d across loca l

a n d f o r m a l P G R sys tems . T h e b r e e d i n g a n d n o n - b r e e d i n g app roaches have

b e e n e m p l o y e d t o e n h a n c e t h e c o n s e r v a t i o n p rocess .
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Fig. 3. Year-wise growth of PVS-PPB activity by districts in Nepal, 

1997-2003.
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4. Technology options

F a r m e r assessment o f va r i ous e x p e r i m e n t s p r o v e d va luab le i n i m p r o v i n g t h e i r

l i v e l i h o o d s . T h i s was a c h i e v e d e i t h e r b y r e d u c i n g costs t h r o u g h t h e use o f

cheape r loca l i n p u t s , r e d u c i n g d e p e n d e n c e o n e x t e r n a l i n p u t s o r b y i n t r o d u c i n g

n e w g e r m p l a s m i n t o t h e p r o d u c t i o n s y s t e m . O n - f a r m e x p e r i m e n t a t i o n m e a n t

t h a t t h e y s t a r t e d t o i d e n t i f y s o l u t i o n s t o r e l a t e d p r o b l e m s .

W h a t is needed?

• I d e n t i f y e x i s t i n g t e c h n i c a l o p t i o n s t h a t are l i k e l y t o be a p p r o p r i a t e i n a 

d e f i n e d a n d c h a r a c t e r i z e d p r o j e c t area f o r f a r m e r e x p e r i m e n t a t i o n ,

a d a p t a t i o n a n d a d o p t i o n .

• D e f i n e t h e soc ia l , e c o n o m i c a n d b i o p h y s i c a l b o u n d a r y c o n d i t i o n s

( r e c o m m e n d a t i o n d o m a i n s ) o f n e w p o t e n t i a l P V S - P P B i n n o v a t i o n s .
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5. Farmer-centered research and extension approaches

W h a t is needed?

• C o n d u c t p a r t i c i p a t o r y r esea rch , i n c o l l a b o r a t i o n w i t h d e v e l o p m e n t p a r t n e r s ,

t o d e t e r m i n e t h e a d o p t i o n p o t e n t i a l o f P V S - P P B i n n o v a t i o n s .

• B u i l d t h e c a p a c i t y o f f a r m e r s a n d c o m m u n i t i e s t h r o u g h p a r t i c i p a t o r y

research , s o t h e y m a y b e c o m e agents o f change a n d t a k e o v e r s o m e f u n c t i o n s

o f e x i s t i n g research a n d e x t e n s i o n b o d i e s .

L I - B I R D has d e v e l o p e d a n d p r o m o t e d severa l n e w r i c e va r ie t i es f r o m

d i f f e r e n t sources l i k e N a t i o n a l R ice Research P r o g r a m m e ( N R R P ) , I n s t i t u t e o f

A g r i c u l t u r e a n d A n i m a l Sc ience ( I A A S ) N e p a l , d i f f e r e n t I n d i a n un i ve r s i t i e s ,

p r o m i s i n g f a r m e r s landraces , I n t e r n a t i o n a l R i ce Research I n s t i t u t e ( I R R I )

P h i l i p p i n e s a n d o u t p u t f r o m i ts o w n P P B p r o g r a m t o e n h a n c e l i v e l i h o o d s a n d

conserve ag ro -b iod i ve rs i t y .

W h a t is needed?

• Enhance t i m e l y ava i l ab i l i t y o f q u a l i t y g e r m p l a s m t o m e e t f a r m e r s chang ing

needs .

• A n a l y z e a n d c o m p a r e t h e processes a n d cos t -e f f ec t i veness o f d i f f e r e n t

m e t h o d s o f s u p p l y i n g a n d p r o d u c i n g g e r m p l a s m ( 1 k g v s 2 k g I R D sets,

m o t h e r b a b y t r i a l , I R D v s F A M P A R a n d D A D O e t c ) .

• B u i l d t h e capac i t i es o f d e v e l o p m e n t p a r t n e r s , f a r m e r s a n d f a r m e r s g roups

t o p r o d u c e a n d d i s s e m i n a t e o r d i f f u s e q u a l i t y g e r m p l a s m .



8. Facilitation

L I - B I R D has es tab l i shed c o l l a b o r a t i o n s w i t h n a t i o n a l a n d i n t e r n a t i o n a l

resea rch , t e a c h i n g o rgan iza t ions a n d e x t e n s i o n sys tems f o r scal ing u p P V S - P P B

t e c h n o l o g i e s . F l o w o f gene t i c m a t e r i a l was d e v e l o p e d t h r o u g h P P B - P V S b e t w e e n

D O A , N A R C , 1 / N G O s , un i ve r s i t i e s a n d i n t e r n a t i o n a l research i n s t i t u t e s s u c h

a s C A Z S , I R R I a n d B R R I . PPB p r o d u c t s l i k e Sugandha 1 a n d J u d i 5 8 2 w e r e

f o u n d p r o m i s i n g b y B R R I . G r a m i n V i k a s h T rus t ( G V T ) has a l ready i n c l u d e d

Sugandha I in i ts v a r i e t y re lease process in I n d i a .

W h a t is needed?

• M o b i l i z e e x i s t i n g a n d e x t e r n a l e x p e r t i s e a n d resources t o s u p p o r t t h e

sca l i ng -up p rocess .

• Ass is t t h e c o o r d i n a t i o n a n d i n t e g r a t i o n o f t h e sca l ing -up process w i t h i n a n d

b e t w e e n c o u n t r i e s a n d reg ions .

• Ensu re t h e sus ta i nab i l i t y a n d m u l t i p l i e r e f f e c t o f sca l ing u p t h r o u g h t h e

e m p o w e r m e n t o f l oca l i n s t i t u t i o n s .
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7. Strengthening capacities of local institutions and nodal

farmers

T h e m a j o r i t y o f f a r m e r s s h o w e d k e e n i n t e res t i n e x p e r i m e n t i n g , m o n i t o r i n g

progress a n d assessing resu l t s . T h e y o rgan i zed t h e m s e l v e s i n g roups t o share

a n d d iscuss t h e resu l t s a n d t h e process o f c o n d u c t i n g n e w e x p e r i m e n t s . A 

m a j o r a t t r a c t i o n f o r b o t h i n d i v i d u a l s a n d g roups was hav ing t h e o p p o r t u n i t i e s

t o c o m p a r e t h e d i f f e r e n t o p t i o n s a n d t h i s c reates l ea rn ing m o m e n t s . I t

s t r e n g t h e n e d t h e f a r m e r s ' c o n f i d e n c e i n t h e i r o w n a b i l i t y t o f i n d so lu t i ons . T h e

m o r e f a r m e r s are e x p o s e d t o sc ien t i f i c ac t i v i t i es , t h e m o r e t h e y are ab le t o

d e v e l o p t h e i r i n n o v a t i v e sk i l ls a n d k n o w l e d g e .

W h a t is needed?

• C r e a t e b r o a d - b a s e d s u p p o r t a n d e f f e c t i v e loca l i n s t i t u t i o n s such as t h e

c o m m u n i t y - b a s e d seed p r o d u c t i o n s y s t e m f o r sca l ing -up P V S - P P B

t e c h n o l o g i e s b y e m p o w e r i n g f a r m e r s a n d loca l c o m m u n i t i e s .

6. Knowledge/information sharing

W h a t is needed?

• Ensu re i n f o r m e d , e f f e c t i v e a n d a p p r o p r i a t e dec i s i on m a k i n g by a w i d e range

o f s t a k e h o l d e r s i n t h e sca l i ng -up process t h r o u g h sha r ing o f k n o w l e d g e a n d

i n f o r m a t i o n .



9. Policy options

P a r t i c i p a t o r y app roaches f o r t e c h n o l o g y g e n e r a t i o n , v e r i f i c a t i o n a n d

d i s s e m i n a t i o n have b e e n a d o p t e d s i m u l t a n e o u s l y t o e n h a n c e N e p a l ' s research

a n d e x t e n s i o n e f f i c ienc ies a t a l l leve ls . A m o n g lessons l e a r n t :

• Favorab le p o l i c y c l i m a t e i s essent ia l f o r t h e sca l i ng -up , a d o p t i o n a n d i m p a c t

o f P V S - P P B ac t i v i t i e s a n d m e t h o d o l o g i e s b y f a r m e r s , C B O s , G O s a n d l /

N G O s .

10. Market options

W h a t is needed?

• B u i l d capac i t y o f l oca l i n s t i t u t e s a n d d e v e l o p s t ra teg ic p a r t n e r s h i p s i n

m a r k e t i n g .

• I m p r o v e m a r k e t i n g i n f o r m a t i o n sys tems , d e f i n e success fu l m a r k e t i n g

s t ra teg ies a n d p r o d u c t d e v e l o p m e n t p lans , a n d h e l p d e v e l o p a n enab l i ng

p o l i c y f r a m e w o r k .

Policy i m p l i c a t i o n s o f p a r t i c i p a t o r y research

G o v e r n m e n t bu reauc rac ies s h o u l d i n t e g r a t e p a r t i c i p a t o r y research a n d

d e v e l o p m e n t a p p r o a c h i n t h e i r regu la r p r o g r a m d u e t o t h e f o l l o w i n g reasons:

• G o v e r n m e n t bu reauc rac ies are m o r e c o n c e r n e d w i t h t h e i r c o n t i n u e d

surv i va l t h a n m e a n i n g f u l addressa l o f d e m a n d - d r i v e n , c l i e n t - o r i e n t e d

p r o b l e m s .

• I n t e r n a t i o n a l a i d c o m m u n i t i e s have b e e n i n s t r u m e n t a l i n s t i m u l a t i n g a 

g r o w i n g i n t e r e s t i n p a r t i c i p a t o r y a p p r o a c h o n t h e p a r t o f g o v e r n m e n t s i n

d e v e l o p i n g c o u n t r i e s .

• R e c o g n i t i o n o f f a i l u r e o f pas t r esea rch a n d d e v e l o p m e n t app roaches i s w h y

g o v e r n m e n t agencies have i n c l u d e d p a r t i c i p a t o r y research i n p l a n n i n g .

• T h e success fu l a p p l i c a t i o n o f p a r t i c i p a t o r y app roaches b y o t h e r o rgan iza t i ons

has b e e n c o n v i n c i n g .

S o m e k e y s t r a t e g i c e l e m e n t s f o r s u c c e s s f u l s c a l i n g - u p

• E v e r y resea rch a n d d e v e l o p m e n t w o r k e r m u s t a lways c o n s i d e r t h r e e

d i m e n s i o n s o f sca l i ng -up , v i z , s ys tems f o r sus ta inab le c o l l a b o r a t i o n a n d

p a r t n e r s h i p , sys tems f o r a d a p t i v e l e a r n i n g w i t h t h e p a r t i c i p a t o r y a p p r o a c h

a n d sys tems f o r e x t e n s i o n o f i n n o v a t i o n s .

• Funde rs a n d d o n o r s m u s t g ive p r i o r i t y t o p r o j e c t s a n d p r o g r a m s t h a t

f ocus m o r e o n ideas, l e a d e r s h i p , a p p r o p r i a t e s t ra teg ies a n d p a r t i c i p a t o r y

approaches .
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b y t h e U n i t e d K i n g d o m ' s D e p a r t m e n t f o r I n t e r n a t i o n a l D e v e l o p m e n t - P lan t

Sc ience P r o g r a m m e ( D F I D - P S P ) f o r t h e b e n e f i t o f d e v e l o p i n g c o u n t r i e s . T h e

v i e w s exp ressed he re are n o t necessar i l y t hose o f D F I D . T h e a u t h o r s w o u l d

l i k e t o t h a n k al l p a r t i c i p a t i n g f a r m e r s , D A D O s , N R R P / N A R C p a r t n e r s a n d

L I - B I R D s t a f f f o r t h e i r c o n t r i b u t i o n t o these i nnova t i ons .

• Research needs m u s t b e p l aced i n t h e c o n t e x t o f l o c a l , r e g i o n a l a n d n a t i o n a l

d e v e l o p m e n t agendas as t h i s he lps i d e n t i f y k e y e n t r y p o i n t s a n d m a j o r

needs t h a t m u s t b e addressed .

• A p p r o p r i a t e research ob jec t i ves a n d o u t p u t s w i t h i n t h e d e v e l o p m e n t

process m u s t b e i d e n t i f i e d t o ensure w i d e s p r e a d u p t a k e .

• I n d i c a t o r s o f p l a n n i n g , m o n i t o r i n g and e v a l u a t i o n m e t h o d s m u s t b e

i d e n t i f i e d t o m e a s u r e t h e i m p a c t o f sca l ing -up .

• N e t w o r k s a n d p a r t n e r s h i p s m u s t b e b u i l t t o increase l oca l o w n e r s h i p a n d t o

c lear p a t h w a y s t o sca l i ng -up , capac i t y b u i l d i n g , so t h a t i n s t i t u t i o n a l sys tems

m a y b e sus ta ined a n d r e p l i c a t e d .

• A p p r o p r i a t e f i nanc ing m e c h a n i s m s m u s t be d e v e l o p e d t o sus ta in c a p a c i t y

f o r e x p a n s i o n a n d r e p l i c a t i o n .
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Trad i t i ona l l y , w h e a t researchers have n o t b e e n e n c o u r a g e d t o i n t e r a c t w i t h

f a r m e r s . H o w e v e r , p a r t i c i p a t o r y research m e t h o d s are m a k i n g t h e m rea l ize

t h a t f a r m e r s ' i n p u t he lps t h e m ta rge t t h e i r e f f o r t s b e t t e r , ensu r i ng t h e

d e v e l o p m e n t o f r e l evan t t e c h n o l o g i e s t h a t w i l l h e l p l i f t r e s o u r c e - p o o r f a r m e r s

o u t o f pove r t y .

A t a m e e t i n g o f t h r e e f a r m e r g r o u p s i n L e l e , L a l i t p u r d i s t r i c t , N e p a l , t h e

f a r m e r s , m o s t l y w o m e n , t a l k a b o u t t h e i r e x p e r i e n c e w i t h n e w l y i n t r o d u c e d

w h e a t va r ie t ies , w h i c h t h e y h a d p r e v i o u s l y chosen t h r o u g h p a r t i c i p a t o r y

va r ie ta l se lec t i on ( P V S ) . " W e ' v e g o t t e n a 1 0 0 % increase i n y i e l d - f r o m one

t o n t o t w o , " says M r s Saru G o d a r , h e a d o f one o f t h e f a r m e r g roups , " m o s t l y

because t h e n e w w h e a t s g e r m i n a t e b e t t e r a n d are res i s tan t t o diseases l i k e rus ts

a n d fo l i a r b l i g h t s . "

O t h e r w o m e n has ten t o p o i n t o u t t h a t t w o t o n s i s v e r y g o o d o n t h e i r t i r e d

soi ls, a n d t h a t n o w t h e y w o r k h a l f a s m u c h because t h e n e w w h e a t va r ie t ies are

easier t o harves t a n d t h r e s h . T h e y also n o t e t h a t t h e n e w w h e a t s m a k e savory

chapa t i and r o t i ( l oca l f l a t b r e a d s ) . A s t h e session c o n t i n u e s , t h e p a r t i c i p a n t s g o

o n t o discuss p r o b l e m s t h e y are f ac ing a n d poss ib le s o l u t i o n s . For e x a m p l e , d u e

t o t h e soi l t y p e i n t h i s r e g i o n , t h e y have t o b r e a k u p c lods o f so i l b y h a n d a f t e r

p l o w i n g , o r t h e c lods w i l l l i m i t n u t r i e n t a b s o r p t i o n . " O u r g r o u p i s p l a n n i n g

t o b u y a t r a c t o r a n d a p o w e r t i l l e r t o b reak t h e c l ods . T h i s w i l l a l l o w t h e soi l

t o absorb t h e c o m p o s t w e app ly , a n d o u r y i e l d s c o u l d g o u p t o pe rhaps t h r e e

t o n s , " says M r s M a y a D e v i S i l w a l , l eader o f a n o t h e r g r o u p o f f a r m e r s .

L i s t e n i n g a t t e n t i v e l y are G u i l l e r m o O r t i z - F e r r a r a , reg iona l w h e a t b r e e d e r

a n d C o o r d i n a t o r o f C I M M Y T ' s S o u t h As ia Reg iona l O f f i c e ( l o c a t e d i n N e p a l ) ,

a n d B i n o d S h a r m a , h e a d o f e x t e n s i o n a t t h e A g r i c u l t u r e D e v e l o p m e n t O f f i c e

( A D O ) i n L a l i t p u r d i s t r i c t . T h e y l i k e w h a t t h e y hear. " P V S i s a n e w a p p r o a c h

1 CIMMYT-Sou th Asia, Nepal.
2Banaras H indu University, Varanasi (UP) , India.
3Botany Division, N A R C , Nepal.
4National Wheat Coordinator/Sr. Wheat Breeder, N A R C , Nepal.
5Wheat Research Center, Nashipur, Bangladesh.
6Center for A r i d Zones Studies, University of Wales, Bangor, UK .

8 8



In Nepal

I n N e p a l , P V S ac t i v i t i es are b e i n g c o n d u c t e d i n t h r e e d i s t r i c t s w i t h i n K a t h m a n d u

Val ley : B h a k t a p u r , K a t h m a n d u a n d L a l i t p u r . I n L a l i t p u r , e x t e n s i o n serv ices

h e a d e d by S h a r m a are c o l l a b o r a t i n g c lose ly w i t h O r t i z - F e r r a r a . A m a j o r p a r t n e r

i n t h i s p r o j e c t i s t h e N e p a l A g r i c u l t u r a l Research C o u n c i l ( N A R C ) . O t h e r

i m p o r t a n t co l l abo ra to r s i n c l u d e C E A P R E D a n d L I - B I R D , t w o a g r i c u l t u r a l

N G O s w o r k i n g i n t h e area. T h e C e n t e r f o r A r i d Z o n e s S tud ies ( C A Z S ) o f t h e

U n i v e r s i t y o f Bangor, U K , t h e R ice W h e a t C o n s o r t i u m ( R W C ) a s w e l l a s o t h e r

C G I A R C e n t e r s s u c h a s I C R I S A T are i m p o r t a n t pa r t ne rs and have p r o v i d e d

va luab le i n p u t i n t h e p r o j e c t .

In t h e v i l lage o f S i d d s i p u r in L a l i t p u r , Bala R a m M a h a r j a n leads a f a r m e r s '

g r o u p m a d e u p m o s t l y o f m e n . T h e p o p u l a t i o n h e r e i s o f a d i f f e r e n t e t h n i c i t y

t h a n t h a t o f t h e n e i g h b o r i n g v i l lages: 9 9 % b e l o n g t o t h e N e w a r i t r i b e . T h i s i s a 

m a l e - d o m i n a t e d soc ie ty , w h e r e w o m e n stay a t h o m e a n d m e n d o m o s t o f t h e

f i e l d w o r k . E v e n so, t h e w o m e n d o p a r t i c i p a t e i n P V S .

T h e s e f a r m e r s w e r e m o t i v a t e d t o t a k e p a r t i n P V S w h e n t h e y saw t h e

bene f i t s be ing r e a p e d b y t h e i n i t i a l g r o u p o f p a r t i c i p a n t s , w h o h a r v e s t e d 1 5 0 %

m o r e g ra in b y s o w i n g t h e n e w d isease- res is tant va r ie t ies B L 1 8 1 3 a n d B L 1 4 7 3

a n d b y us ing t h e r e c o m m e n d e d c r o p p i n g p rac t i ces .

8 9

PVS is t a k i n g o f f in S o u t h Asia

T h i s session i s one o f m a n y f a r m e r / e x t e n s i o n / r e s e a r c h e r i n t e r a c t i o n s o c c u r r i n g i n

S o u t h A s i a as p a r t o f a reg iona l p r o j e c t on f a r m e r p a r t i c i p a t o r y va r i e ta l se lec t i on

c o o r d i n a t e d b y C I M M Y T , a n d u n t i l r ecen t l y , f u n d e d b y D F I D - U K . N o w i n i ts

s i x t h year, t h e p r o j e c t a ims t o rep lace t h e o l d w h e a t va r ie t i es f a r m e r s are s o w i n g

w i t h new, h i g h y i e l d i n g a n d d isease-res is tant w h e a t s , m a i n l y t o p r e v e n t disease

e p i d e m i c s . S h o u l d these diseases ga in a f o o t h o l d i n t h e r e g i o n , t h e y c o u l d p r o v e

d isas t rous t o m i l l i o n s o f f a r m e r s . T h e p r o j e c t , l e d b y O r t i z - F e r r a r a , i nvo l ves

Bang ladesh , I n d i a , N e p a l , a n d Pak is tan . I n each c o u n t r y , w o r k i s c o n d u c t e d i n

p a r t n e r s h i p w i t h t h e n a t i o n a l a g r i c u l t u r a l research s y s t e m ( N A R S ) . For t h e last

t w o years , D F I D - U K has b e e n f u n d i n g t h e p r o j e c t ' s a c t i v i t i e s . T h i s has a l l o w e d

t h e e x p a n s i o n o f ac t i v i t i es t o o t h e r m o r e r e m o t e areas o f t h e c o u n t r y . I t has

also a l l o w e d t h e ac t i ve p a r t i c i p a t i o n o f o t h e r s takeho lde rs i n c l u d i n g f a r m e r s

g roups , N G O s , A R I s , p u b l i c a n d p r i v a t e seed agencies, t h e R W C and o t h e r

s is ter C G I A R C e n t e r s .

f o r A D O , b u t w e t h i n k i t s h o u l d b e a p p l i e d t o o t h e r c rops i n o t h e r areas o f

N e p a l . P V S e m p o w e r s f a r m e r s a n d m a k e s t h e m w a n t t o p a r t i c i p a t e m o r e i n

t h i s t y p e o f r esea rch , " c o m m e n t s S h a r m a . " I t ' s a t e a m e f f o r t b y researchers ,

e x t e n s i o n agents , a n d f a r m e r s . W i t h P V S t h e r e ' s less chance o f f a i l u r e a n d

m o r e a c c o u n t a b i l i t y . "



T h e S i d d s i p u r f a r m e r s are v e r y e n t e r p r i s i n g : t h e y are p l a n n i n g t o b u y a 

C h i n e s e h a n d t r a c t o r ( C H T ) ( f o r w h i c h t h e y a l ready have h a l f t h e m o n e y ) a n d a 

p o w e r t i l l e r t o r e d u c e t h e l abo r i n v e s t e d i n t i l l i n g a n d p l a n t i n g . T h e s e m a c h i n e s

have been d e m o n s t r a t e d b y R W C - C I M M Y T s t a f f a n d t h e y d o e v e r y t h i n g i n

one pass, c o m p a r e d to as m a n y as 1 0 - 1 4 passes by f a r m e r s w i t h d r a f t an ima ls .

T h i s c o u l d r e d u c e f a r m e r s ' p r o d u c t i o n costs b y 3 0 - 4 0 % .

Researchers f r o m C I M M Y T p lay a n i m p o r t a n t r o l e i n a d v o c a t i n g f o r

f a r m e r s ' issues v is-a-v is t h e g o v e r n m e n t . Spec i f i ca l l y , O r t i z - F e r r a r a i s t r y i n g t o

persuade t h e M i n i s t r y o f A g r i c u l t u r e a n d o t h e r d e c i s i o n m a k e r s i n N e p a l t o l i f t

t h e ban o n t h e C h i n e s e h a n d t r a c t o r i n K a t h m a n d u Val ley. T h e g o v e r n m e n t

used t o subs id ize C H T f o r a g r i c u l t u r a l uses, b u t p e o p l e abused t h i s b y us ing t h e

m a c h i n e f o r t h i ngs l i k e t r a n s p o r t a t i o n ; h e n c e , t h e b a n . I f t h e ban i s n o t l i f t e d ,

S i d d s i p u r f a r m e r s w i l l n o t b e ab le t o b u y t h e C H T t h e y s o b a d l y n e e d .

In Varanasi, India

I n Varanas i , U t t a r P radesh , I n d i a , t h e p r e d o m i n a n t f a r m i n g s y s t e m i s t h e

r i c e - w h e a t r o t a t i o n s y s t e m . F ive years ago, a resea rch t e a m o f Banaras H i n d u

U n i v e r s i t y ( B H U ) c o m p r i s i n g D r A K Josh i , b reede r , D r Ramesh C h a n d ,

p a t h o l o g i s t , a n d D r V K C h a n d o l a , a g r i c u l t u r a l i s t a n d w a t e r a n d m a c h i n e

spec ia l i s t , s t a r t e d a p p l y i n g P V S a s a w a y t o c o n v i n c e f a r m e r s t o t r y n e w va r ie t i es

a n d a g r o n o m i c p rac t i ces .

B e f o r e P V S , t h e c losest c o n t a c t t h e t e a m h a d h a d w i t h f a r m e r s was t h r o u g h

o n - f a r m t r i a l s , i n w h i c h f a r m e r s w o u l d t e s t a p a r t i c u l a r t e c h n o l o g y a s d i r e c t e d

b y t h e researchers . H o w e v e r , i n P V S ( a c o n c e p t suggested t o t h e m b y O r t i z -

Fer rara) researchers have d i r e c t , t w o - w a y c o m m u n i c a t i o n w i t h f a r m e r s . T h e y

g o i n t o f a r m e r s ' f i e l d s t o hear w h a t t h e i r p r o b l e m s are a n d , later , w h a t t h e y have

t o say a b o u t t h e n e w t e c h n o l o g i e s d e v e l o p e d b y t h e researchers once t h e y have

t r i e d t h e m . B e f o r e P V S , m a n y researchers w e r e s o m e w h a t app rehens i ve a b o u t

such i n t e r a c t i o n s ince f a r m e r s m i g h t t a k e t h e m t o task i f a g i ven t e c h n o l o g y d i d

n o t w o r k . B reede rs , f o r e x a m p l e , e n d e d t h e i r i n v o l v e m e n t once a n e w v a r i e t y

was d e v e l o p e d a n d l e f t t e c h n o l o g y t r a n s f e r t o t h e e x t e n s i o n agents.

I n c lose c o l l a b o r a t i o n w i t h O r t i z - F e r r a r a , t h e t e a m i n Varanasi set u p P V S

t r ia l s i n a f e w v i l lages. Says Josh i , " W e s t a r t e d b u i l d i n g f r i e n d s h i p b r idges

b e t w e e n u s a n d t h e f a r m e r s , s e t t i n g u p l inkages a i m e d a t g i v i ng t h e m o p t i o n s . "

T h e t e a m asked t h e f a r m e r s t o c o m p a r e a t e c h n o l o g y package t h a t i n c l u d e d

several n e w w h e a t cu l t i va r s a n d ze ro - t i l l age t o t h e i r f a v o r i t e var ie ty , H U W 2 3 4 ,

a n d c o n v e n t i o n a l t i l l age , t h e i r usua l p r a c t i c e . Fa rmers h a d b e e n g r o w i n g

H U W 2 3 4 , a n o l d i m p r o v e d var ie ty , f o r several decades . T o m a k e i t poss ib le f o r

t h e m t o z e r o - t i l l , t h e t e a m o b t a i n e d f i v e spec ia l l y a d a p t e d p l a n t i n g m a c h i n e s

f r o m t h e I n d i a n C o u n c i l f o r A g r i c u l t u r a l Research ( I C A R ) a n d t h e D i r e c t o r a t e

o f W h e a t Research ( D W R ) , t w o o t h e r i m p o r t a n t p a r t n e r s i n t h e p r o j e c t .
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T h o u g h ear l y m a t u r i n g a n d hea t t o l e r a n t , H U W 2 3 4 y i e l ds 2 -3 t / h a , w h i c h

i s n o t as m u c h as m o r e m o d e r n w h e a t s . N e v e r t h e l e s s , i t i s v e r y p o p u l a r a m o n g

f a r m e r s , w h o rea l l y l i k e i ts " b o l d " ( large) g r a i n . I n m a n y p laces, H U W 2 3 4

has c o m e t o cove r a s m u c h a s 9 0 % o f t h e t o t a l w h e a t area, w h i c h p u t s t h e

r e g i o n a t v e r y h i g h r i sk f o r a w i d e s p r e a d w h e a t e p i d e m i c i f H U W 2 3 4 ' s disease

res is tance b reaks d o w n . A n e p i d e m i c o f s u c h p r o p o r t i o n s c o u l d p r o v o k e

devas ta t i ng p r o d u c t i o n losses t h a t w o u l d d ras t i ca l l y a f f e c t m i l l i o n s o f peop le ' s

f o o d secur i t y .

D u r i n g t h e P V S t r i a l s , f a r m e r s easi ly i d e n t i f i e d t w o w h e a t va r ie t i es t h a t t h e y

l i k e d b e t t e r t h a n t h e i r o l d o n e : H U W 4 6 8 a n d H U W 5 1 6 , w h i c h p r o d u c e large

gra in a n d are as ear ly m a t u r i n g as H U W 2 3 4 , b u t have t h e p o t e n t i a l t o p r o d u c e

fa r m o r e ( 5 - 6 t / h a ) . A s f o r ze ro - t i l l age , f a r m e r s d i s c o v e r e d t h a t t h e y c o u l d

p l a n t w h e a t 2 0 days ear l i e r because o f t h e t i m e t h e y saved o n f i e l d p r e p a r a t i o n ,

a n d r e d u c e t h e n u m b e r o f passes w i t h t h e p l o w t o j u s t o n e . T h e ear l i e r t h e y

p l a n t e d t h e b e t t e r t h e w h e a t y i e l ds , g iven t h a t a s m u c h a s 3 8 k i l o g r a m s o f

w h e a t g ra in p e r h e c t a r e can be los t f o r each day t h a t s o w i n g i s d e l a y e d i n t h i s

t i g h t l y r o t a t e d c r o p p i n g s y s t e m .

T o f u r t h e r s h o r t e n t h e t u r n - a r o u n d t i m e b e t w e e n t h e r i ce harves t a n d

w h e a t s o w i n g , t h e researchers suggested s w i t c h i n g t o a n ear l ie r m a t u r i n g r i ce

v a r i e t y a n d s o w i n g i t 15 days ear l ie r t h a n usua l . By a p p l y i n g t h i s c o m b i n a t i o n o f

t e c h n o l o g i e s , f a r m e r s w e r e able t o increase t h e i r y i e l ds cons ide rab l y ( 3 0 - 5 0 % )

a n d a t t h e same t i m e r e d u c e labor a n d p r o d u c t i o n costs .

T h e i n f o r m a t i o n exchange t h r o u g h P V S f a c i l i t a t e d f a r m e r s ' a d o p t i o n o f

t h e n e w t echno log i es so great ly , i t was an e y e - o p e n e r f o r Josh i , C h a n d and

C h a n d o l a . Based o n f e e d b a c k f r o m f a r m e r s , t h e y w e r e able t o p r o p o s e m o r e

re l evan t so l u t i ons t o l oca l p r o b l e m s . T h e f a r m e r s , i n t u r n , w e r e m o r e w i l l i n g

t o t r y t h e p r o p o s e d so lu t i ons a n d , a s t h e y o b s e r v e d t h e pos i t i ve resu l t s i n t h e i r

o w n f ie lds , c a m e t o t r u s t t h e researchers m o r e . A s w o r d o f t h e bene f i t s o f

P V S sp read , t h e t e a m was able t o set u p s i m i l a r t r i a l s i n o t h e r c o m m u n i t i e s .

Soon t h e researchers w e r e w o r k i n g 3 6 5 days a year t o k e e p u p w i t h f a r m e r s '

d e m a n d f o r n e w t e c h n o l o g i e s t h r o u g h P V S . C u r r e n t l y t h e i r goal i s t o b r i n g

a w h o l e range o f n e w var ie t ies a n d ze ro - t i l l age to al l areas o f t h e vast r eg i on

t h e y cover .

" F a r m e r s have ga ined m u c h c o n f i d e n c e i n t h e m s e l v e s w o r k i n g t h r o u g h

P V S , " says C h a n d . "As f o r us, i ns tead o f t e l l i n g f a r m e r s t o j u s t t a k e a t echno logy ,

o u r message n o w i s 'Take o n l y w h a t ' s g o o d , w h a t su i ts y o u r needs . ' "

T h e t e a m l i kes t o t e l l a b o u t A n i l S i ngh , w h o l ives i n K a r h a t , a t i n y v i l lage

i n M i r z a p u r d i s t r i c t i n eas te rn U t t a r Pradesh t h a t h a d b e e n large ly bypassed b y

m o d e r n a g r i c u l t u r a l t e chno log i es . I n t h i s e x t r e m e l y p o o r c o m m u n i t y , p e o p l e

o n average h a r v e s t e d o n l y t w o t o n s o r less o f w h e a t gra in pe r h e c t a r e . S h o r t l y

a f t e r p a r t i c i p a t i n g i n a P V S exerc ise , w h e r e t h e y se lec ted w h e a t va r ie t i es t h a t

bes t s u i t e d t h e i r needs , K a r h a t f a r m e r s began s o w i n g t h e n e w va r ie t i es a n d
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a p p l y i n g conse rva t i on t e c h n i q u e s such as ze ro t i l l age a n d d i r e c t seed ing . W i t h

t h e c o m b i n e d use o f these t e c h n o l o g i e s , f a r m e r s i n t h e area are n o w g e t t i n g

y ie lds o f 4 -5 t / h a .

S o m e o f t h e m , l i k e A n i l S ingh , w e r e t r a i n e d b y t h e t e a m t o p r o d u c e w h e a t

seed a n d are n o w d o i n g v e r y w e l l s u p p l y i n g q u a l i t y seed t o o t h e r f a r m e r s a n d

even p r i v a t e seed c o m p a n i e s . I n p a r t i c u l a r , A n i l S ingh 's seed i s o f such h i g h

q u a l i t y t h a t p r i v a t e c o m p a n i e s are w i l l i n g t o pay 1 0 - 1 5 % m o r e f o r i t , w h i c h

t h e y la te r sel l as t h e i r o w n . S ingh has b e c o m e a huge success o n l y f ive years

a f te r h e s t a r t e d a p p l y i n g t h e n e w t e c h n o l o g i e s .

C h a n d , C h a n d o l a and Josh i b e c o m e v e r y en thus ias t i c w h e n n a r r a t i n g t h e i r

expe r i ences . " W e ' v e h a d c lose t o a 1 0 0 % success ra te w i t h t h e t e c h n o l o g i e s

w e p r o m o t e t h a n k s t o P V S , " says C h a n d . A d d s C h a n d o l a , " W e ' r e i n v o l v e d i n

m a n y p r o j e c t s , b u t n o n e is as success fu l as t h i s . " Josh i f in ishes , " I t ' s b e y o n d

i m a g i n a t i o n ! "

T h e t e a m gives h i g h m a r k s t o O r t i z - F e r r a r a f o r i n t r o d u c i n g a n d p r o m o t i n g

P V S . " O u r e n t i r e i n s t i t u t e has a d o p t e d t h e c o n c e p t o f es tab l i sh ing d i r e c t

c o n t a c t w i t h f a r m e r s , i n eve ry c r o p , n o t j us t w h e a t , " t h e y say. "Today, f a r m e r s

and researchers are t o g e t h e r , m e m b e r s o f t h e same c l u b . "

In Bangladesh

C u r r e n t l y t h e b iggest c o n c e r n f o r n a t i o n a l w h e a t researchers i n Bang ladesh i s

t h a t j u s t one var ie ty , K a n c h a n , re leased i n 1 9 7 2 , occup ies a b o u t 7 0 % o f t h e

c o u n t r y ' s w h e a t area. T h i s r ep resen t s a r i sk t o e v e r y o n e w h o sows i t , s ince t h e

w h e a t c r o p w o u l d b e l e f t u n p r o t e c t e d i f K a n c h a n ' s gene t i c disease res is tance

fa i ls . I n f a c t , K a n c h a n has b e c o m e suscep t i b l e t o p o t e n t i a l l y ser ious diseases

such as l ea f r u s t a n d f o l i a r b l i g h t , so t h e r i sk o f a devas ta t i ng e p i d e m i c is al l t o o

r e a l - h e n c e t h e u r g e n c y o f r e p l a c i n g K a n c h a n .

A f e w years ago, researchers a t t h e W h e a t Research C e n t e r ( W R C ) lead by

D r S S o u f f i a n , set o u t t o rep lace K a n c h a n w i t h f o u r n e w w h e a t s (a l l o f t h e m

C I M M Y T - d e r i v e d ) t h a t are h i g h y i e l d i n g a n d have g o o d res is tance t o m u l t i p l e

diseases, b u t t h e y k n e w t h a t i t w o u l d b e d i f f i c u l t t o get f a r m e r s t o a d o p t t h e m .

T h e y h a d h e a r d a b o u t P V S t h r o u g h O r t i z - F e r r a r a , a n d i t s t r u c k t h e m a s a v e r y

p r o m i s i n g w a y t o i n t r o d u c e t h e n e w va r ie t i es t o f a r m e r s .

A s was e x p l a i n e d t o t h e m b y O r t i z - F e r r a r a , i n P V S researchers a n d e x t e n s i o n

agents w o r k v e r y c lose ly w i t h f a r m e r s , w h o are p r e s e n t e d w i t h a n ar ray o f n e w

techno log ies (va r ie t ies , f a r m i n g p rac t i ces , e t c . ) d u r i n g f i e l d d e m o n s t r a t i o n s . T h e

t r ia l s also i n c l u d e t h e f a r m e r s ' c u r r e n t w h e a t s a n d p rac t i ces f o r c o m p a r i s o n .

Pa r t i c i pan ts i n P V S c o m e t o g e t h e r d u r i n g a f i e l d day t o observe t h e resu l t s

a n d express t h e i r v i e w s o f t h e a l t e r n a t i v e t e c h n o l o g i e s . Researchers ga the r

th i s i n f o r m a t i o n i n a q u a n t i t a t i v e w a y ( t h r o u g h ques t i onna i res ) a n d m a k e
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sure f a r m e r s are s u p p l i e d w i t h seed o f t h e i r chosen var ie t ies t o sow i n t h e

n e x t c r o p p i n g cyc l e . T r a i n i n g i n t h e use o f n e w a g r o n o m i c p rac t i ces i s also

p r o v i d e d .

W i t h O r t i z - F e r r a r a ' s t e c h n i c a l h e l p , and w i t h f u n d s p r o v i d e d b y D F I D -

U K , t h e Bang ladesh i t e a m i n i t i a t e d P V S i n f o u r l oca t ions w i t h f a r m e r s f r o m

e igh t v i l lages. I n t h e f i r s t year, f a r m e r s i d e n t i f i e d several var ie t ies t h e y p r e f e r r e d

over t h e i r b e l o v e d K a n c h a n , f o r t h e y w e r e res is tan t t o lea f a n d fo l i a r b l i g h t ,

y i e l d e d 2 0 - 2 5 % m o r e a n d p r o v e d t o b e w e l l a d a p t e d t o t h e i r c o n d i t i o n s . T h e

researchers are n o w i n t h e process o f o b t a i n i n g su f f i c i en t seed o f these var ie t ies

t o d i s t r i b u t e t o f a r m e r s i n t h e c o m i n g season. N e x t year t h e y p lan t o repeat t h e

e x p e r i e n c e i n o t h e r l oca t i ons .

Regional collaboration

Bang ladesh , a long w i t h I n d i a , Pak is tan a n d N e p a l , i s p a r t o f t h e R i c e - W h e a t

C o n s o r t i u m , a reg iona l i n i t i a t i v e c o o r d i n a t e d b y C I M M Y T . T h e Bangladeshis

emphas i ze t h a t t h e f o u r c o u n t r i e s have e x c e l l e n t reg iona l c o l l a b o r a t i o n , f o r

researchers r o u t i n e l y exchange g e r m p l a s m and v is i t each o the r . " N o n e o f

t h i s w o u l d b e poss ib le w i t h o u t C I M M Y T . O u r g o v e r n m e n t s a l l o w u s t o v i s i t

each o t h e r because i t ' s C I M M Y T w h o ' s c o n v e n i n g , a n d t h e y k n o w a n d t r u s t

C I M M Y T , " says D r Sou f f i an , D i r e c t o r o f Bangladesh 's W R C . " F u r t h e r m o r e ,

w e d o n ' t usua l l y exchange ma te r i a l s d i r e c t l y a m o n g ourse lves ; f o r t h e m o s t p a r t

i t ' s d o n e t h r o u g h C I M M Y T "

Since O r t i z - F e r r a r a c a m e to t h e reg ion e igh t years ago, he o rgan i zed a n d

i n i t i a t e d t h e Eas te rn G a n g e t i c Pla ins Y i e l d Tr ia ls ( E G P Y T ) a n d t h e Eas te rn

G a n g e t i c Pla ins Sc reen ing N u r s e r i e s ( E G P S N ) , a reg iona l n e t w o r k f o r t h e

exchange o f g e r m p l a s m and i n f o r m a t i o n . T h i s n e t w o r k i s j o i n t l y h a n d l e d b y

N A R C - N e p a l a n d C I M M Y T . " T h r o u g h these nurser ies w e get ma te r i a l s t h a t

are b e t t e r a d a p t e d to o u r c o n d i t i o n s , " says D r Pand i t , a sen ior w h e a t b r e e d e r

at W R C .

T h e Bangladeshis are h i g h l y a p p r e c i a t i v e o f C I M M Y T ' s m a n y c o n t r i b u t i o n s ,

b u t m a k e spec ia l m e n t i o n o f t h e t r a i n i n g courses i m p a r t e d a t C I M M Y T

H e a d q u a r t e r s i n M e x i c o . A d d s S o u f f i a n , " O u r sc ient is ts learn n e w ways o f

w o r k i n g a n d a d i f f e r e n t m i n d s e t d u r i n g t h e i r stay i n M e x i c o , and t h e inc reased

c o n f i d e n c e t h e y a c q u i r e as a resu l t o f t h e i r t r a i n i n g i s no t i ceab le w h e n t h e y

r e t u r n . W e w a n t t o emphas i ze t h a t i t ' s abso lu te l y essent ia l t h a t t hese courses

c o n t i n u e t o b e avai lab le t o o u r p e o p l e . "
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I n t r o d u c t i o n

T h e p a r t i c i p a t o r y c r o p i m p r o v e m e n t c o n c e p t i n c l u d e s p a r t i c i p a t o r y v a r i e t a l

se lec t ion ( P V S ) , c l i e n t o r i e n t e d b r e e d i n g ( C O B ) o r p a r t i c i p a t o r y p l a n t

b r e e d i n g (PPB) a n d p a r t i c i p a t o r y a g r o n o m i c i n t e r v e n t i o n s . T h e P V S a p p r o a c h

invo lves m o t h e r a n d b a b y t r i a l s a n d i n f o r m a l research a n d d e v e l o p m e n t ( I R D ) .

T h e m o t h e r a n d b a b y t r i a l s are m o r e o f research t o o l s m e a n t t o genera te b o t h

q u a n t i t a t i v e a n d q u a l i t a t i v e da ta w h i l e I R D i s a n e x t e n s i o n a p p r o a c h w i d e l y

used f o r p a r t i c i p a t o r y sca l i ng -up . T h e p a r t i c i p a t o r y c r o p i m p r o v e m e n t ( P C I )

1Centre for A r i d Zone Studies, C I M M Y T Regional Off ice, PO Box 5186, Kathmandu, Nepal.
2Local Initiatives for Biodiversity in Research and Development, PO Box 324, Pokhara, Nepal.
3Centre for A r i d Zone Studies, University of Wales, Bangor, Gwynedd LL 57 2UW, UK .
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Abstract

Participatory crop improvement (PCI) for new varieties and crops 

and their scaling-up in Chitwan and Nawalparasi started in 1997.

LI-BIRD, an NGO, implemented the project jointly with the Centre 

for Arid Zone Studies (CAZS), University of Wales, Bangor The 

United Kingdom's Department for International Development -

Plant Sciences Research Programme (DFID-PSP) provided funding. 

Initially the project was implemented in a few villages of Chitwan and 

Nawalparasi. The project used a participatory approach in technology 

identification, verification and scaling-up using farmer level inputs on 

crop management. This appeared very appealing to many government 

line agencies, non-government organizations and policymakers. This 

paper describes some of the processes and outputs of the PCI project 

that have had significant impact both on the peoples' livelihoods and 

also in influencing the crop improvement approaches and regulatory 

reforms in Nepal. 
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P r o g r a m m e i m p l e m e n t a t i o n

P C I ac t i v i t i es w e r e i m p l e m e n t e d us ing t h r e e app roaches :

(1 ) F a r m e r m a n a g e d p a r t i c i p a t o r y research ( F A M P A R ) ; p a r t i c i p a t o r y va r ie ta l

se l ec t i on ( P V S ) ; m o t h e r a n d b a b y t r ia ls t o w a r d s t h e l a te r p a r t o f t h e

s tudy .

(2 ) I n f o r m a l research a n d d e v e l o p m e n t ( I R D )

(3 ) P a r t i c i p a t o r y sca l i ng -up

A l t h o u g h P C I ac t i v i t i es w e r e i m p l e m e n t e d i n several c rops , t h i s pape r

shares expe r i ences o n r i ce , w i t h e x a m p l e s f r o m I R D and p a r t i c i p a t o r y sca l ing-

u p . I n i t i a l l y , p r o j e c t ac t i v i t i es w e r e i m p l e m e n t e d i n 1 8 v i l lages i n C h i t w a n

a n d N a w a l p a r a s i (F ig . 1 ) . Regular c r o p m o n i t o r i n g v is i ts w e r e o rgan i zed

a n d i m p o r t a n t s t akeho lde rs , eg, r ep resen ta t i ves f r o m D i s t r i c t A g r i c u l t u r a l

T h e process a n d a p p r o a c h e s

F a r m e r s ' l i v e l i h o o d a n a l y s i s

A n e x t e n s i v e f a r m e r s ' l i v e l i h o o d analysis (base l ine su rvey ) was c o n d u c t e d i n

1 9 9 7 b e f o r e i n i t i a t i n g p r o j e c t ac t i v i t i es t h a t c o v e r e d near l y 1 5 0 0 househo lds

i n e i gh t v i l lages o f C h i t w a n a n d N a w a l p a r a s i . T h i s was i m p o r t a n t t o have a n

i n - d e p t h u n d e r s t a n d i n g o f t h e f a r m i n g s y s t e m , t o i d e n t i f y c o l l a b o r a t i n g f a r m e r s

to serve as a base l ine f o r m o n i t o r i n g changes a f t e r t h e i n t e r v e n t i o n .

p r o j e c t a i m e d t o d e m o n s t r a t e t h a t p a r t i c i p a t o r y m e t h o d s are e f f e c t i v e i n h i g h

p o t e n t i a l p r o d u c t i o n sys tems ( H P P S s ) t o increase c u l t i v a r d i v e r s i t y a n d v a r i e t y

r e p l a c e m e n t ra tes a n d t o i m p r o v e a g r o n o m i c p rac t i ces .

Fig. I. PCI activities started in 1997 in Chitwan and Nawalparasi 

districts.

95

Chitwan
Nawalparasi

PCI activities 1997



D e v e l o p m e n t O f f i c e s ( D A D O s ) f o r C h i t w a n a n d N a w a l p a r a s i , D e p a r t m e n t

o f A g r i c u l t u r e ( D o A ) , N e p a l A g r i c u l t u r a l Research C o u n c i l ( N A R C ) , o t h e r

n o n - g o v e r n m e n t o rgan i za t i ons ( N G O s ) a n d p r i v a t e o rgan i za t i ons ( P O S ) w e r e

i n v i t e d . T h e P C I i n i t i a t i v e s l e d t o severa l i n n o v a t i o n s .

Government-non-government partnerships

A s a r e s u l t o f v i s i t s a n d o t h e r i n f o r m a l i n t e r a c t i o n s , D A D O , C h i t w a n , b o u g h t

a n d d i s t r i b u t e d f a r m e r - p r e f e r r e d r i ce va r i e t i es i d e n t i f i e d b y P C I ( un re l eased )

us ing t h e i r o w n f u n d s . A f t e r t h i s i n f o r m a l c o l l a b o r a t i o n f o r o v e r a year, D A D O ,

C h i t w a n , a n d L I - B I R D f o r m a l l y s i gned a l e t t e r o f a g r e e m e n t ( L o A ) i n 2 0 0 0

i n i t i a l l y f o r t h r e e years t o scale u p P C I t e c h n o l o g i e s t h r o u g h o u t t h e d i s t r i c t

w i t h agreed ro les a n d r e s p o n s i b i l i t i e s (Josh i e t a l . 2 0 0 3 ) . T h i s c o l l a b o r a t i o n i s

also n o t e w o r t h y i n t h a t t h e i n i t i a t i v e a c t u a l l y c a m e f r o m t h e g o v e r n m e n t r a t h e r

t h a n f r o m L I - B I R D .

NGO-CBO partnerships

A n o t h e r i m p o r t a n t f o r m o f c o l l a b o r a t i o n e m e r g e d b e t w e e n L I - B I R D a n d

o t h e r c o m m u n i t y - b a s e d o rgan i za t i ons ( C B O ) . I n s t i t u t i o n a l f l e x i b i l i t i e s t h a t

e x i s t e d i n b o t h t y p e s o f o rgan i za t i ons h e l p e d m a k e t h e s y s t e m v e r y d y n a m i c .

L I - B I R D s igned t h r e e separa te L o A s w i t h t h r e e C B O s i n N a w a l p a r a s i , one o f

w h i c h was f o r m e d b y t h e D A D O o f f i c e (Josh i e t a l . 2 0 0 3 ) . T h e p u r p o s e s o f

t hese c o l l a b o r a t i o n s w e r e also p a r t i c i p a t o r y s c a l i n g - u p o f P C I i d e n t i f i e d c r o p

va r i e t i es . T h e f i n a n c i a l s u p p o r t f o r a l l t h e s e c o l l a b o r a t i o n s c a m e f r o m t h e

U n i t e d K i n g d o m ' s D e p a r t m e n t f o r I n t e r n a t i o n a l D e v e l o p m e n t - P l an t Sc iences

Research P r o g r a m m e ( D F I D - P S P ) t h r o u g h t h e C e n t r e f o r A r i d Z o n e S t u d i e s

( C A Z S ) .

Stakeholder meetings

S t a k e h o l d e r m e e t i n g s w e r e j o i n t l y o r g a n i z e d b y C A Z S a n d L I - B I R D i n F e b r u a r y

2 0 0 1 w i t h t w o m a i n o b j e c t i v e s :

1 . T o reach t h e f i n d i n g s o f t h e P C I p r o j e c t t o w i d e r areas i n v o l v i n g m u l t i p l e

p a r t n e r s ,

2 . T o w o r k o n t h e r e v i s i o n o f v a r i e t a l re lease f o r m a t s s o a s t o i n c l u d e da t a

g e n e r a t e d b y p a r t i c i p a t o r y t r i a l s a n d o t h e r f o r m s o f e x p e r i m e n t a t i o n . T h e

m e e t i n g s also s o u g h t t o m a k e t h e p r o v i s i o n s f l e x i b l e s o t h a t N G O s a n d

p r i v a t e o rgan iza t i ons c o u l d p a r t i c i p a t e i n c r o p i m p r o v e m e n t research a n d

d e v e l o p m e n t i n N e p a l .

B y t h e e n d o f t h e m e e t i n g , t w o separa te w o r k i n g g r o u p s w e r e s e t u p : t h e

f u n d r a i s i n g g r o u p a n d t h e v a r i e t y re lease p r o c e d u r e r e v i e w g r o u p . T h e f i r s t w a s
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NGO-NGO collaboration

T h e F o r u m f o r Ru ra l W e l f a r e a n d A g r i c u l t u r a l R e f o r m f o r D e v e l o p m e n t

( F O R W A R D ) i s a n N G O t h a t has b e e n c o l l a b o r a t i n g w i t h L I - B I R D s ince 2 0 0 2

f o r p a r t i c i p a t o r y e v a l u a t i o n a n d sca l i ng -up o f r i ce va r i e t i es i d e n t i f i e d b y P C I

o r b r e d b y c l i e n t o r i e n t e d b r e e d i n g ( C O B ) o u t p u t s i n s ix d i s t r i c t s . T h i s i s a 

u n i q u e c o l l a b o r a t i o n w h e r e o n e N G O c o m p l e m e n t s t h e o t h e r f o r research a n d

d e v e l o p m e n t i n i t i a t i v e s .

Linkages with more organizations

A w o r k s h o p was j o i n t l y o r g a n i z e d b y D o A a n d L I - B I R D i n Janua ry 2 0 0 2 t o

share f i nd i ngs f r o m t h e s ix c o l l a b o r a t i n g D A D O s . Rep resen ta t i ves f r o m seven
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Fig. 2. Scaling-up of the process and outputs of PCI in Nepal, 2004. 

t o l o o k i n t o aspects o f f u n d r a i s i n g f o r sca l i ng -up P C I p r o d u c t s a n d t h e o t h e r

was t o l o o k i n t o va r i ous aspects o f v a r i e t y re leas ing p r o c e d u r e s a n d r e c o m m e n d

a p p r o p r i a t e suggest ions t o t h e N a t i o n a l S e e d B o a r d ( N S B ) f o r r ev i s i ng t h e

f o r m a t s i n l i n e w i t h t h e n e w A g r i c u l t u r a l Pol icy.

T h e f u n d r a i s i n g g r o u p w a s success fu l i n g e n e r a t i n g resources f r o m t h e

A g r i c u l t u r e Research a n d E x t e n s i o n P r o j e c t ( A E R P ) f u n d e d b y t h e W o r l d B a n k

a f t e r severa l r o u n d s o f n e g o t i a t i o n s w i t h t h e D o A . T h i s l e d t o t h e sca l i ng -up o f

P C I o u t p u t s t o f o u r m o r e d i s t r i c t s (F i g . 2 ) .

1997-2002: FAMPAR, IRD

2001-2002: PVS/IRD

2001-2002: IRD

IRD, seed sale 2003

2002: Mother-baby trials, IRD

Spillover upto 2004



D A D O s also p a r t i c i p a t e d a n d d e v e l o p e d seven p r o j e c t c o n c e p t no tes f o r t h e

sca l i ng -up o f P V S a n d PPB p r o d u c e d va r i e t i es . T h e p o s s i b i l i t y o f i n c o r p o r a t i n g

t h e p lan i n t o t h e regu la r p l a n n i n g processes o f D o A t o a t t r a c t r egu la r f u n d i n g

was d i scussed . S o m e o f t h e D A D O s h a d a l r eady i n c o r p o r a t e d t h i s i n t h e i r

regu la r p l a n i n d i c a t i n g g rea te r a c c e p t a n c e a n d u p t a k e o f t h e a p p r o a c h b y t h e

D o A .

A s i m i l a r w o r k s h o p w a s also o r g a n i z e d i n D e c e m b e r 2 0 0 2 t o r e v i e w t h e

progress m a d e i n t h e 2 0 0 2 r i c e season a n d also t o p l a n f o r 2 0 0 3 . Rep resen ta t i ves

f r o m 1 9 D A D O s p a r t i c i p a t e d i n t h e p r o g r a m m e a long w i t h a f e w N G O s a n d

I N G O s .

A l t h o u g h t h e e x t e n t o f a c t i v i t i e s d i f f e r s g rea t l y , c u r r e n t l y a c t i v i t i e s have

b e e n e x t e n d e d t o 2 0 Tera i a n d 9 h i l l y d i s t r i c t s . I n t h e s e i n i t i a t i v e s , L I - B I R D , i n

a d d i t i o n t o w o r k i n g c lose l y w i t h D o A , i s also c o l l a b o r a t i n g w i t h o t h e r N G O s ,

eg, C A R E , P L A N I n t e r n a t i o n a l a n d severa l l oca l N G O s .

Spillover to low hills and river basins. T h e r e w a s no s y s t e m a t i c e f f o r t to

scale u p P C I o u t p u t s i n t h e h i l l y areas. H o w e v e r , t h e p r o j e c t saw a s p o n t a n e o u s

s p i l l o v e r t o p a r t s o f n i n e h i l l y d i s t r i c t s . P C I t e c h n o l o g i e s are s p r e a d i n g t o t hese

areas t h r o u g h t h e D A D O n e t w o r k , N G O s a n d i n f o r m a l f a r m e r n e t w o r k s .

Community seed production. L I - B I R D a n d F O R W A R D are w o r k i n g w i t h

severa l seed p r o d u c e r g r o u p s i n pa r t s o f severa l d i s t r i c t s f r o m Jhapa t o

K a n c h a n p u r . T h e r e are n o w m o r e t h a n 1 1 f u n c t i o n a l seed p r o d u c e r g r o u p s

p r o d u c i n g o v e r 1 5 0 t o n s o f r i c e seed a n n u a l l y ( i n c l u d i n g t h o s e va r i e t i es i d e n t i f i e d

b y P C I a n d r e c o m m e n d e d b y N A R C ) . T h i s i s o n e o f t h e m o s t i m p o r t a n t assets

o f p a r t i c i p a t o r y u p s c a l i n g i n t e r m s o f l o n g - t e r m sus ta inab i l i t y .

I m p a c t a s s e s s m e n t i n C h i t w a n a n d N a w a l p a r a s i

S t u d i e s i n 5 8 v i l lages o f C h i t w a n a n d N a w a l p a r a s i i n d i c a t e d o v e r 1 4 % a d o p t i o n

o f P C I v a r i e t i e s w i t h 4 3 - 1 2 6 % i n t e r n a l ra tes o f r e t u r n t o i n v e s t m e n t o n P V S

( W i t c o m b e e t a l . 2 0 0 3 ) w i t h i n t h e f i f t h year o f t h e f i r s t P V S t r i a l s . W i t c o m b e

e t a l . ( 1 9 9 9 ) i n a n o t h e r s t u d y r e p o r t e d t h a t t h e i n t e r n a l r a t e o f r e t u r n t o t h e

i n v e s t m e n t o n P V S was b e t w e e n 4 7 - 7 0 % a f te r t h e f o u r t h year o f t h e f i r s t t r i a l s .

I n t h e c o n v e n t i o n a l s y s t e m s , i t t y p i c a l l y t akes a b o u t f i v e t o s ix years a f t e r

re lease b e f o r e a p p r e c i a b l e a d o p t i o n occu rs ( M o r r i s e t a l . 1 9 9 2 ) . R o h r b a c h e t

a l . ( 1 9 9 9 ) w h i l e s t u d y i n g t h e O k a s h a n a 1 v a r i e t y o f p e a r l m i l l e t i n N a m i b i a

r e p o r t e d 1 8 t o 5 0 % i n t e r n a l r a t e o f r e t u r n n e a r l y e i g h t years a f t e r re lease.

T h e cos t e f f e c t i v e n e s s o f p a r t i c i p a t o r y a p p r o a c h e s i s i n c r e a s e d b y t h e

s i m u l t a n e o u s t e s t i n g a n d a d o p t i o n o f n e w t e c h n o l o g i e s (Josh i e t a l . 2 0 0 2 ) . T h i s

o v e r c o m e s t h e s l o w a n d h i e r a r c h i c a l p rocess o f v a r i e t y t e s t i n g i n t h e f o r m a l

s y s t e m ( W i t c o m b e e t a l . 1 9 9 6 , Josh i e t a l . 1 9 9 7 ) . W h e n P V S m e t h o d s are

u s e d , t h e t i m e t a k e n f o r b e n e f i t s t o s h o w i s r e d u c e d b y a l m o s t h a l f ( Josh i e t

a l . 1 9 9 7 ) .
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C o n c l u s i o n

P a r t i c i p a t o r y a p p r o a c h e s are s i m p l e , r a p i d a n d e f f e c t i v e i n p r o v i d i n g a c h o i c e

o f t e c h n o l o g i e s . T h e y o v e r c o m e t h e lag phase o f c o n v e n t i o n a l sys tems a n d are

cos t e f f e c t i v e . P a r t i c i p a t o r y sca l i ng -up increases t h e chances o f r a p i d a d o p t i o n

b y i m p r o v i n g t h e usua l processes o f t h e T rans fe r - o f -Techno logy m o d e l .

O r g a n o l e p t i c a n d o t h e r p h y s i c a l q u a l i t y sc reen ing b y f a r m e r s b e f o r e n a t i o n a l

disease nu rse r i es , m u l t i l o c a t i o n a l t r i a l s a n d v a r i e t y re lease p rocess inc rease t h e

chances o f accep tance o f va r i e t i es p r o m o t e d t h r o u g h p a r t i c i p a t o r y sca l i ng -up .

W i t h t h i s a p p r o a c h , t h e r e w o u l d b e s ign i f i can t r e d u c t i o n i n resea rch t i m e a n d

costs .

C a p a c i t y b u i l d i n g f o r f a r m e r s , s u p p o r t s ta f f , researchers a n d d e v e l o p m e n t

p ro fess iona ls in areas such as p a r t i c i p a t o r y research a n d sca l i ng -up has b e e n a 

regu la r a c t i v i t y t h r o u g h o u t t h e p r o j e c t . T h e s e e f f o r t s are p r o v i n g t o b e v e r y

f r u i t f u l i n t e r m s o f d e v e l o p i n g c r i t i c a l mass f o r p a r t i c i p a t o r y research a n d

sca l i ng -up a n d m a k e t h e a p p r o a c h m u c h m o r e sus ta inab le . T h i s needs f u r t h e r

s t r e n g t h e n i n g .

C o m m u n i t y - b a s e d seed p r o d u c t i o n a n d d i s t r i b u t i o n i s b e c o m i n g i nc reas ing l y

re l i ab l e a n d has i m p r o v e d t h e access o f n e w seed va r i e t i es t o f a r m e r s d i r e c t l y i n

v i l lages. T h i s needs f u r t h e r s t r e n g t h e n i n g a n d c o n s o l i d a t i o n .

Po l i cy d i scuss ion a n d d e c i s i o n i s n e e d e d f o r i n t e g r a t i n g va r ie t i es i d e n t i f i e d

b y P V S a n d p r o d u c e d b y PPB i n t o t h e n a t i o n a l s y s t e m .

T h e P C I p r o j e c t i s c o n s i d e r e d a success as i t was based on t h e l o n g - t e r m

k n o w l e d g e a n d c o m m i t m e n t o f t h e N e p a l i s t a f f a n d s ign i f i can t r e f i n e m e n t o f

t h e a p p r o a c h d u e t o overseas c o l l a b o r a t i o n , p a r t i c u l a r l y w i t h C e n t r e f o r A r i d

Z o n e S t u d i e s . T h e p r o j e c t rea l l y s t r e n g t h e n e d a n d s c a l e d - u p past e f f o r t s o n

p a r t i c i p a t o r y t e c h n o l o g y d e v e l o p m e n t ( P T D ) i n N e p a l b y severa l o rgan i za t i ons

o v e r t i m e .
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Abstract

According to the preamble of the Nepal Agricultural Research Council 

(NARC) Act 1991, the objective of NARC is to conduct high-level 

studies and research on problems of the agriculture sector. However, 

the impact of NARC technologies depends on the scale of adoption 

by the farming communities and other stakeholders. Realizing this, 

NARC has modified the previous objective to include demand-driven 

technology generation and subsequently fitted it into uptake networks. 

This paper highlights some of NARC's present up-scaling programmes, 

experiences earned, NARC's strength in scaling-up, constraints and 

finally, policy and strategy needed for efficient scaling-up of agricultural 

technologies in the country. 

I n t r o d u c t i o n

C h i c k p e a i s a n i m p o r t a n t w i n t e r l e g u m e o f N e p a l a n d i s m a i n l y g r o w n i n t h e

r i ce -based sys tems i n t h e Tera i r e g i o n . I t i s c o n s i d e r e d p o o r m a n ' s m e a t a n d

i s g r o w n i n p o o r m a n ' s l a n d ie , i n r a i n f e d areas. Research a n d d e v e l o p m e n t i n

c h i c k p e a i n N e p a l , t h e r e f o r e can address p o v e r t y r e d u c t i o n i n t h e c o u n t r y . I n

sp i t e o f t h e m o r e m a r g i n a l b e n e f i t : cos t r a t i o i n v o v l e d i n p r o d u c i n g t h e c r o p ,

N e p a l e s e f a r m e r s are v e r y w a r y a b o u t i t . T h e reason i s t h e l o w r i s k b e a r i n g

c a p a c i t y o f subs is tence f a r m e r s . A r e a a n d y i e l d t r e n d o f c h i c k p e a i n N e p a l f r o m

1 9 9 1 / 9 2 t o 2 0 0 2 / 0 3 has b e e n g i ven i n F ig . 1 .

I f w e can so lve t h e p r o b l e m o f B G M disease a n d Helicoverpa, N e p a l e s e

f a r m e r s w o u l d b e n e f i t g rea t l y f r o m c h i c k p e a . I n a n a t t e m p t t o d o t h i s , o n - f a r m

p a r t i c i p a t o r y research i n g ra in l e g u m e s , p a r t i c u l a r l y c h i c k p e a , was e m p h a s i z e d

w i t h t h e e s t a b l i s h m e n t o f N G L R P a t R a m p u r d u r i n g t h e m i d - 1 9 8 0 s . C h i c k p e a

o u t r e a c h research a c t i v i t y i n N A R C i n c l u d e s f a r m e r f i e l d t r i a l s (FFTs ) , f a r m e r

a c c e p t e n c e tes ts (FATs) , a n d F r o n t l i n e d e m o n s t r a t i o n b y N G L R P a n d o u t r e a c h

resea rch b y N A R C c e n t e r s i n t h e i r r esea rch si tes i n c e n t r a l , f a r w e s t e r n a n d

w e s t e r n Tera i d i s t r i c t s o f N e p a l . B a n k e , Ba rd i a , Sa r lah i , S i raha are t h e m a i n

c h i c k p e a resea rch areas i n N e p a l .

1Outreach Research Div is ion, Nepal Agr icul tural Research Counci l , Kathmandu, Nepal.
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S c a l i n g - u p o f v a r i e t a l d e v e l o p m e n t t e c h n o l o g i e s

Since i ts e s t a b l i s h m e n t , N A R C has b e e n p r o d u c i n g f o u n d a t i o n seeds o f re leased

a n d p r e - r e l e a s e d v a r i e t i e s o f c r o p s f r o m i ts r eg iona l a n d s t a t i o n o f f i ces . G e n e r a l l y ,

seed r e p l a c e m e n t a t t h e annua l r a t e o f 2 0 - 2 5 % i s s u f f i c i e n t t o m a i n t a i n seed

q u a l i t y c o n s i d e r i n g t h a t seed needs t o b e r e p l a c e d e v e r y f o u r o r f i ve years . W i t h

t h e a m o u n t o f f o u n d a t i o n seed p r o d u c e d ( p r o v i d e d f u l l p o t e n t i a l i s e x p l o i t e d ) ,

t h e a m o u n t o f C 2 ( c e r t i f i e d 2 ) seed t h a t can b e p r o d u c e d i s seven t i m e s m o r e

t h a n t h e t o t a l r e q u i r e m e n t i n r i c e , 1 2 t i m e s m o r e i n m a i z e , a n d 2 3 % o f t h e t o t a l

r e q u i r e m e n t f o r w h e a t (Tab le 1 ) , w h i c h i s s u f f i c i e n t . For c h i c k p e a , 2 .8 M T

o f f o u n d a t i o n seed i s s u f f i c i e n t f o r t h e c u r r e n t l e v e l o f p r o d u c t i o n . H o w e v e r ,

shor tage o f r e l i ab le seed ( c e r t i f i e d o r i m p r o v e d ) a t s o w i n g t i m e i s c o m m o n i n

N e p a l .

D i s t r i c t leve l g o v e r n m e n t a l o r g a n i z a t i o n s ( G O s ) a n d n o n - g o v e r n m e n t a l

o rgan iza t ions ( N G O s ) d e m a n d f o u n d a t i o n seeds o f d i f f e r e n t c rops each year

f r o m d i f f e r e n t research s t a t i o n s . S o m e p o r t i o n o f i t i s u s e d i n seed p r o d u c t i o n .

H o w e v e r , s ign i f i can t p a r t o f s u c h seed goes t o m i n i k i t p a c k e t s a n d d i s t r i b u t e d t o

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

T h e p r o b l e m h e r e i s t h a t t h e p r o d u c t i o n o f f o u n d a t i o n seed i s n o t c o m p l e t i n g

i t s seed p r o d u c t i o n c y c l e f o r i m p r o v e d v a r i e t i e s . T h i s u n d e r - e x p l o i t a t i o n o f

1 0 2

Research o u t p u t s d i f f e r f o r d i f f e r e n t t y p e s o f r e s e a r c h . T h e r e f o r e , i n o r d e r

t o s t u d y u p t a k e p a t h w a y s a n d s c a l i n g - u p o f a g r i c u l t u r a l t e c h n o l o g i e s , resea rch

o u t p u t m a y b e c lass i f i ed i n t o f o u r ca tegor ies : v a r i e t a l d e v e l o p m e n t t e c h n o l o g i e s ,

pest m a n a g e m e n t t e c h n o l o g i e s , a g r o n o m y a n d o t h e r c r o p m a n a g e m e n t

t e c h n o l o g i e s , a n d f i na l l y r e s o u r c e c o n s e r v a t i o n t e c h n o l o g i e s ( G h i m i r e e t a l .

2 0 0 3 ) .

Fig. 1. Area and yield trends of chickpea in Nepal, 1991-2003. 

Source: Stat ist ical I n fo rma t i on on Nepalese Agr i cu l t u re 2003 .
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T a b l e 1 . P o t e n t i a l o f N A R C f o u n d a t i o n s e e d p r o d u c e d i n 2 0 0 0 / 2 0 0 1 .

C r o p s

R i c e

M a i z e

W h e a t

L e n t i l s

P i g e o n p e a

C h i c k p e a

N A R C

f o u n d a t i o n

s e e d ( M T )

3 7 3

3 6

1 2 9

4 . 7

1.4

2 . 8

C u l t i v a t e d

a r e a / h a

1 5 5 0 9 9 0

8 1 9 0 1 0

6 6 0 0 4 0

1 7 8 7 0 6

2 4 0 3 5

1 4 5 9 0

P o t e n t i a l C 2

s e e d p r o d u c t i o n

( M T )

5 9 6 8 0 0

2 0 2 5 0 0

1 8 5 7 6

1 0 9 7

1 9 6 8

1 1 2 0

R e q u i r e m e n t

o f s e e d

( M T / y e a r )

7 7 5 4 9

1 6 3 8 0

7 9 2 0 4

7 1 4 8

4 8 1

7 2 9

S o u r c e : C a l c u l a t i o n s b a s e d o n A n n u a l R e p o r t , 2 0 0 0 / 2 0 0 1 , N A R C .

f o u n d a t i o n seeds i s caus ing shor tage o f i m p r o v e d seeds each year. Each year,

N A R C i s s t r o n g l y b l a m e d f o r n o t p r o d u c i n g s u f f i c i e n t seeds. H o w e v e r , i t m u s t

b e b o r n e i n m i n d t h a t N A R C i s o f f i c i a l l y m a n d a t e d t o p r o d u c e f o u n d a t i o n

seeds on ly . M o r e o v e r , even i f N A R C w e r e g i v e n t h e r e s p o n s i b i l i t y o f f u l f i l l i n g

t h e e n t i r e n a t i o n ' s needs f o r i m p r o v e d seed , N A R C ' s p r e s e n t resources w i l l b e

i n s u f f i c i e n t .

F r o n t l i n e d e m o n s t r a t i o n o f p r e r e l e a s e d t e c h n o l o g i e s

S ince t h e l a te 1 9 8 0 s , seed m u l t i p l i c a t i o n m e c h a n i s m s w e r e b u i l t i n t o o n -

f a r m resea rch p r o j e c t s o f t h e N a t i o n a l A g r i c u l t u r a l Research S y s t e m . T h e

o b j e c t i v e o f f r o n t l i n e d e m o n s t r a t i o n s i s t o e n h a n c e sca l i ng -up o f t e c h n o l o g i e s

t h r o u g h d e m o n s t r a t i n g t h e e f f e c t o f t h e p r o m i s i n g va r i e t i es , a n d t o m a k e seed

i m m e d i a t e l y ava i lab le t o f a r m e r s . I n cerea ls , f r o n t l i n e d e m o n s t r a t i o n s are

gene ra l l y c o n d u c t e d i n 0 . 2 0 h a a n d r e p l i c a t e d f i v e t i m e s .

S c a l i n g - u p b y f a r m e r s ' i n i t i a t i v e s

P r o m i s i n g va r ie t i es f r o m o n - f a r m resea rch are m u l t i p l i e d b y i n n o v a t i v e f a r m e r s .

A l t h o u g h t h i s p rocess appears s i m p l e , i t has c o n t r i b u t e d m u c h i n sca l i ng -up

m a n y t e c h n o l o g i e s . I n i t i a t i v e b y f a r m e r s w a s t h e m o s t i n f l u e n t i a l f a c t o r f o r t h e

sca l i ng -up o f S a m b h a M a s u l i a n d R a d h a - 4 va r i e t i es o f r i ce i n N e p a l .

Scaling-up built into the Participatory Variety Selection

Program

P a r t i c i p a t o r y V a r i e t y S e l e c t i o n ( P V S ) i s a u s e f u l p rocess f o r i d e n t i f y i n g a n d

sca l i ng -up n e w va r i e t i es o f c r o p . P V S covers v a r i e t a l d e v e l o p m e n t a n d t h e

d i f f u s i o n p rocess o f f a r m e r - p r e f e r r e d va r i e t i es . T h e C e n t e r f o r E n v i r o n m e n t a l
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a n d A g r i c u l t u r a l Po l i cy Research , E x t e n s i o n & D e v e l o p m e n t , i n c o l l a b o r a t i o n

w i t h N A R C , c o n d u c t e d P V S i n t h e f o r m o f m o t h e r - b a b y t r i a l s i n f a r m e r s '

f i e lds i n 2 0 0 2 i n t w o V i l l a g e D e v e l o p m e n t C o m m i t t e e s ( V D C s ) o f M o r a n g

d i s t r i c t . Fou r d i f f e r e n t va r ie t i es o f w h e a t have b e e n i d e n t i f i e d t h r o u g h t h i s

m e t h o d o l o g y f o r f u r t h e r seed m u l t i p l i c a t i o n p r o g r a m .

N A R C i n c o l l a b o r a t i o n w i t h C I M M Y T also has been c o n d u c t i n g P V S o n

w h e a t i n d i f f e r e n t v i l lages i n L a l i t p u r , B h a k t a p u r , a n d K a t h m a n d u us ing p l u r a l i s t i c

p a r t i c i p a t i o n . As a r e s u l t , t h r e e - d e c a d e - o l d w h e a t va r i e t i es have b e e n r e p l a c e d

s ign i f i can t l y b y B L 1 4 7 3 , a v a r i e t y p r e f e r r e d b y f a r m e r s . E m p i r i c a l e v i d e n c e w i l l

c o m e o n l y a f t e r d e t a i l e d i m p a c t analys is . H o w e v e r , o b s e r v a t i o n shows t h a t t h i s

m e t h o d o f sca l i ng -up i s fas te r t h a n o t h e r c o n v e n t i o n a l app roaches . E l even t o n s

o f seed o f B L 1 4 7 3 a n d f o u r t o n s o f B L 1 8 1 3 have b e e n p r o d u c e d a t t h e f a r m e r

leve l i n t h e V D C s f o r t h e d i s t r i b u t i o n . S im i l a r l y , N a t i o n a l W h e a t Research

P r o g r a m , B h a i r a h a w a , has i d e n t i f i e d B L 1 9 8 7 ( f o r t h e Te ra i ) , B L 1 8 1 3 ( f o r t h e

h i l l s ) f r o m m o t h e r - b a b y t r i a l s a n d p r o d u c e d t o n s o f seeds a t t h e f a r m e r l eve l .

N o w , i n p a r t n e r s h i p w i t h L I - B I R D , B L 1 9 2 3 a n d B L 1 9 6 8 have b e e n i d e n t i f i e d

f o r sca l i ng -up i n C h i t w a n va l ley, and B L 1 4 7 3 a n d B L 1 9 2 3 f o r Pokhara val ley.

Agronomy and other crop management technologies

S c a l i n g - u p o u t p u t o f a g r o n o m i c a l research i s m o r e d i f f i c u l t t h a n sca l i ng -up o f

va r i e t a l d e v e l o p m e n t t e c h n o l o g i e s . E x a m p l e s o f such t e c h n o l o g i e s are n e w o r

m o d i f i e d c r o p p i n g p a t t e r n s , i r r i g a t i o n m a n a g e m e n t , p l a n t dens i t i es , spac ing ,

seed r a t e , f e r t i l i z e r use , m o s t l i v e s t o c k m a n a g e m e n t t e c h n o l o g i e s , a n d so i l

c o n s e r v a t i o n t e c h n o l o g i e s . D u r i n g o n - f a r m t e s t i n g , research a n d d e m o n s t r a t i o n

i s sough t i n one ac t i v i t y . F a r m e r t o f a r m e r d i s s e m i n a t i o n i s f a c i l i t a t e d t h r o u g h

f a r m e r s ' v i s i t s t o t h e resea rch s i te .

Pest m a n a g e m e n t t e c h n o l o g i e s

T h e a p p r o a c h u s e d i n sca l i ng -up I P M t e c h n o l o g i e s i s s l i gh t l y d i f f e r e n t f r o m

sca l ing -up o t h e r a g r i c u l t u r a l t e c h n o l o g i e s i n t h a t t h e c o n c e p t o f f a r m e r

e m p o w e r m e n t i s p u t i n p r a c t i c e m o r e s y s t e m a t i c a l l y a n d s t r ong l y i n t h e l a t te r .

I n I P M , f a r m e r s are m a d e f r o n t l i n e researchers . I P M i n f a r m e r s ' f i e l d schoo ls

(FFSs) i s a i m e d t o i m p r o v e f a r m e r s ' u n d e r s t a n d i n g o f pes t p r o b l e m s , a n d t o

d e v e l o p s t ra teg ies f o r o v e r c o m i n g t h e m t h r o u g h e x p e r i m e n t a t i o n i n t h e i r o w n

fields.

T h e E n t o m o l o g y D i v i s i o n o f N A R C has c o n d u c t e d s o m e F F S f o r sca l i ng -up

I P M o f vege tab le i n K a t h m a n d u f r o m 1 9 9 5 / 9 6 t o 1 9 9 6 / 9 7 . I t was seen t h a t

m o s t f a r m e r s see D O A e x t e n s i o n serv ices a s poss ib le sources o f subs i d i zed

i n p u t s , r a t h e r t h a n as a sou rce o f k n o w l e d g e ( S h a r m a 2 0 0 3 ) . N A R C has also

m a d e s i m i l a r obse rva t i ons r e g a r d i n g F F S . Fa rmers c o n t i n u e w i t h t h e F F S

a p p r o a c h t i l l t h e y get s o m e m a t e r i a l advan tage f r o m research sc ien t i s t s .

1 0 4



Resource c o n s e r v a t i o n t e c h n o l o g i e s

W i t h t h e i n v o l v e m e n t o f C A B I / C I M M Y T / N A R C , s o m e resou rce c o n s e r v a t i o n

t e c h n o l o g i e s are i n t h e process o f b e i n g sca led -up i n d i f f e r e n t d i s t r i c t s o f

N e p a l . E x a m p l e s i n c l u d e sur face seed ing o f w h e a t , a n d t h e use o f t h e C h i n e s e

seed d r i l l i n w h e a t . T h e a p p r o a c h e m p l o y e d was t o m o b i l i z e g roups o f f a r m e r s .

T h e g r o u p us ing t h e t e c h n o l o g y d e m o n s t r a t e s i ts e f f i cacy w i t h great i m p a c t t o

f a r m e r s o u t s i d e t h e g r o u p . T h i s was success fu l i n b o t h t h e e x a m p l e s m e n t i o n e d

ear l ier . Recen t s tud ies have s h o w n t h a t areas u n d e r these t echno log ies have

b e e n inc reas ing i n t h e Tera i d i s t r i c t s o f Bara, Parsa, D h a n u s h a , R a u t h a t ,

R u p a n d e h i , K a p i l b a s t u a n d N a w a l p a r a s h i ; a n d i n t h e h i l l d i s t r i c t s B h a k t a p u r

and K a b h r e p a l a n c h o k . T h e m e t h o d o l o g i e s u s e d t o upsca le t h e t e c h n o l o g y

i n c l u d e d f a r m e r s ' g r o u p f o r m a t i o n ; f a r m e r s t r a i n i n g ; i n t r a a n d i n t e r - s i t e v i s i t ;

a n d o n - f a r m research i n d i f f e r e n t p laces o f t h e d i s t r i c t s ; a n d use o f mass m e d i a

t o p o p u l a r i z e t h e message a m o n g f a r m e r s . I n t r a i n i n g , f a r m e r s w e r e also used

as resource pe rsons .

1 0 5

Natural resource related technologies

N a t u r a l r esou rce m a n a g e m e n t research such as a g r o f o r e s t r y a n d pas tu re are

essent ia l t o so lve t h e p r o d u c t i o n a n d l i v e l i h o o d p r o b l e m s o f r u r a l f a r m e r s a n d

o t h e r c l i en t s . Sca l i ng -up o f s u c h t echno log i es i s poss ib le t h r o u g h t h e j o i n t

e f f o r t s o f d i f f e r e n t s t a k e h o l d e r s .

T h e d e m a n d f o r p h e r o m o n e t raps f o r S. litura a n d H. armigera was v e r y

h i g h i n t h e s t u d y v i l l age . O n t h e o t h e r h a n d , F F S has b r o u g h t cons ide rab le

awareness a m o n g f a r m e r s . I n t h e s t u d y p e r i o d , I P M i n N e p a l b e c a m e ac t i ve a n d

stab le f o r t h e f a r m e r s even o u t o f t h e g r o u p . H o w e v e r , l o n g - t e r m sus ta inab i l i t y

c o u l d n o t b e a c h i e v e d ( E n t o m o l o g y D i v i s i o n 1 9 9 6 / 9 7 ) .

T a b l e 2 . A d o p t i o n o f t h e I P M a p p r o a c h .

D i s t r i c t s

L a l i t p u r

K a t h m a n d u

B h a k t a p u r

T o t a l

N u m b e r o f f a r m e r s

A t t h e b e g i n n i n g

3 2

2 6

2 3

8 1

A t t h e e n d

2 5

1 1

1 9

5 5

S o u r c e : A n n u a l R e p o r t , 1 9 9 9 / 2 0 0 0 , E n t o m o l o g y d i v i s i o n .



Strengths of NARC in uptake pathways and upscaling

1 . N A R C sc ien t is ts w o r k i n c o l l a b o r a t i o n w i t h f a r m e r s o n f a r m e r s ' p r i o r i t y

p r o b l e m areas. T h e y have a m u t u a l u n d e r s t a n d i n g , w h i c h m a k e s f o r

congen ia l w o r k i n g e n v i r o n m e n t s .

2 . N A R C has t e c h n i c a l capab i l i t i e s i n d i ve rse f i e lds .

3 . N A R C has t h e c a p a c i t y t o p r o d u c e s u f f i c i e n t research m a t e r i a l f o r

sca l i ng -up .

4 . N A R C has research s ta t i ons i n d i f f e r e n t pa r ts o f t h e c o u n t r y a n d ca ters t o

d i ve rse needs o f resea rch c l i e n t s i n d i f f e r e n t agroecozones .

5 . N A R C has m o r e t h a n 5 0 o n - f a r m research s i tes.

Constraints in uptake pathways and upscaling

1 . I m p r o v e d va r i e t i es are n o t ava i lab le .

2 . O n - f a r m resea rch i s m o s t l y c o n d u c t e d o n s m a l l p l o t s , w h i c h does n o t t r u l y

r e p r e s e n t f i e l d c o n d i t i o n s .

3 . L i m i t e d f r o n t l i n e d e m o n s t r a t i o n .

4 . T h e r e i s n o s u p p o r t p r i c e f o r c h i c k p e a .

5 . S c a l i n g - u p o f t h e C h i n e s e h a n d t r a c t o r c o n s t r a i n e d b y smal l -sca le subs is tence

p r o d u c t i o n .

A l o n g w i t h above c o n s t r a i n t s , t h e r e are s o m e c o n s t r a i n t s spec i f i c t o u p -

sca l ing c h i c k p e a t e c h n o l o g i e s :

1 . U n a v a i l a b i l i t y o f q u a l i t y seed. T h e N a t i o n a l Seed C o m p a n y ( N S C ) a n d

agro ve ts d o n o t dea l w i t h c h i c k p e a seed bus iness. F a r m e r s ' seed p r o d u c e r

g r o u p s have n o t c o m e i n t o t h i s bus iness .

2 . H i g h r i s k d u e t o p r i c e v a r i a b i l i t y a n d o u t b r e a k o f B G M a n d Helicoverpa. 

3 . Requ i res d e e p i n t e g r a t e d k n o w l e d g e o f I C M , w h i c h f a r m e r s d o n o t have .

4 . E x p a n d i n g i r r i g a t i o n . W h e a t , w i n t e r m a i z e , vegetab les are less r i s k y a n d

o c c u p y w h a t w o u l d have been c h i c k p e a area.

5 . L o w p H , l o w o rgan ic m a t t e r c o n t e n t i n so i l .

6 . L o w / n o access t o i n f o r m a t i o n .

7 . C e r e a l d o m i n a t e d f o o d h a b i t o f f a r m e r s .

Policy and strategy support needed

1 . E n s u r i n g t h e ava i l ab i l i t y o f q u a l i t y seed

• U s e o f f o u n d a t i o n seed t o p r o d u c e i m p r o v e d seeds.

• S t r o n g m e c h a n i s m f o r c o m m u n i t y seed p r o d u c t i o n a n d d i s t r i b u t i o n .

• F r o n t l i n e d e m o n s t r a t i o n i n a l l p r o m i s i n g t e c h n o l o g i e s .

• P V S m o d e l f o r o u t r e a c h resea rch .

• D u e e m p h a s i s o n c h i c k p e a R & D b y f o r m a l i n s t i t u t i o n s s u c h a s N A R C ,

D O A a n d N S C .
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• P a r t i c i p a t o r y a n d p a r t n e r s h i p a p p r o a c h ( N A R C , D O A , I / N G O s , C B O s ,

p r i v a t e s e c t o r ] f o r seed p r o d u c t i o n a n d d i s t r i b u t i o n .

2 . R e d u c i n g v u l n e r a b i l i t y

• Pr ice v a r i a b i l i t y needs m a r k e t research .

• B G M , Helicoverpa o u t b r e a k s : I C M t r a i n i n g f o r p o t e n t i a l f a r m e r s .

• Re l iab le w e a t h e r f o r e c a s t i n g s y s t e m .

• Res is tan t h i g h y i e l d i n g va r ie t i es as in o t h e r c rops .

3 . To c o n t i n u e i n t h e i r r i g a t e d area: r e d u c e seasonal i ty r i sk .

4 . D e v e l o p m a r k e t f o r I P M c h i c k p e a ; c rea te p r o m o t i o n , awareness.

5 . P r o v i d e c r o p i nsu rance t o c o m b a t B G M disease.



I n t r o d u c t i o n

N e p a l ' s A g r i c u l t u r a l Pe rspec t i ve P lan ( A P P ) was l a u n c h e d i n 1 9 9 5 . I t i s t h e

g o v e r n m e n t ' s k e y p o l i c y o n a g r i c u l t u r a l a n d r u r a l d e v e l o p m e n t i n t h e c o u n t r y .

B o t h t h e 10 t h P lan a n d t h e P o v e r t y R e d u c t i o n S t ra tegy Paper (PRSP) r e i t e r a t e

m a n y o f t h e a i m s a n d app roaches o f t h e APP, a n d g ive a g r i c u l t u r a l d e v e l o p m e n t

a n d p o v e r t y r e d u c t i o n a h i g h p r i o r i t y . I n sp i t e o f t h e f a c t t h a t t h e p l a n has

l a i d d o w n t h e g u i d e l i n e a n d f o c u s f o r G o v e r n m e n t a n d c o n c e r n e d agenc ies '

d e v e l o p m e n t agenda s ince A P P ' s i m p l e m e n t a t i o n i n 1 9 9 7 , i t has n o t r e s u l t e d

i n e x p e c t e d i m p r o v e m e n t s o r c r e a t e d i m p a c t i n t h e r u r a l e c o n o m y . Lapses i n

i m p l e m e n t a t i o n are c l ea r l y v i s i b l e a t t h e d i s t r i c t l eve l d u e t o w e a k r e f l e c t i o n

o f A P P ' s v i s i on a n d s t ra teg ies i n d i s t r i c t l eve l p l a n n i n g a n d i m p l e m e n t a t i o n ,

d i f f e r e n c e s i n u n d e r s t a n d i n g a n d p o o r c o o r d i n a t i o n b e t w e e n va r ious s t a k e h o l d e r s .

A p a r t f r o m t h i s , p e o p l e have b e e n f a c i n g p r o b l e m s w i t h n o r m a l serv ice d e l i v e r y

m e c h a n i s m s o n t h e g r o u n d : i naccess ib i l i t y , f l aws i n i n t e r v e n t i o n processes a n d

approaches , gender , caste a n d e t h n i c i t y e t c . As a r e s u l t , o n l y a s m a l l f r a c t i o n

o f t h e p o o r b e n e f i t e d f r o m c u r r e n t d e c e n t r a l i z a t i o n p o l i c i e s i n t h e a g r i c u l t u r a l

1Agricul tural Perspective Plan Support Programme, Min is t ry of Agr icul ture and Cooperatives,

Kathmandu, Nepal.

Singhdurbar,

1 0 8

The role of APPSP: Lessons learned

P Mainali
1

Abstract

The Agriculture Perspective Plan Support Programme (APPSP) has 

renewed the importance of agriculture perspective planning (APP) by 

bringing its partners onto a platform for joint action. Furthermore, a 

District Agricultural Development Fund (DADF) was created, and 

necessary financial support for improving agricultural service delivery 

at the grass-roots level was established. DADF operation using local 

service providers and farmers' group is gradually demonstrating 

prospects for providing modality to work in conflict situation, 

and government commitment to pursue privatization and market 

liberalization has facilitated DADF operation. Finally, experiences 

to date reveal the existence of favorable macro-policies (PRSP and 

its orientation on poverty and social inclusion) assist on making APP 

implementation pro-poor and introduce reform on service delivery 

mechanism and process to ensure social inclusion and scale-up services 

delivery to the poorest of the poor. 



a n d r u r a l sec tor . T h e e n a c t m e n t o f t h e Loca l Se l f G o v e r n a n c e A c t i n 1 9 9 9

inc reased t h e p o w e r s and a u t h o r i t y o f t h e D i s t r i c t D e v e l o p m e n t C o m m i t t e e s

( D D C ) a n d V i l l a g e D e v e l o p m e n t C o m m i t t e e s ( V D C ) v is-a-v is t h e c e n t r e .

T h e gu ide l i nes i ssued b y t h e M o A C t o assist d e v o l u t i o n o f a g r i c u l t u r a l serv ices

t o l oca l e l e c t e d bod ies p r o v i d e d i nva luab le o p p o r t u n i t i e s t o m o v e t o w a r d s

f u l l d i s t r i c t l eve l A P P i m p l e m e n t a t i o n . H i s M a j e s t y ' s G o v e r n m e n t o f N e p a l

( H M G N ) i n i t i a t e d t h e A P P S u p p o r t P r o g r a m m e ( A P P S P ) w i t h t h e s u p p o r t

o f D F I D i n A u g u s t 2 0 0 3 f o r a p e r i o d o f f i v e years . T h i s pape r b r i e f l y p r o v i d e s

t h e s ta tus o n A P P S P i m p l e m e n t a t i o n , a n d i d e n t i f i e s lessons l ea rned f o r f u n d i n g

e x t e n s i o n o f a g r i c u l t u r a l serv ices.

I m p l e m e n t a t i o n s t a t u s

T h e A P P S P e x p e c t s t o a t t a c k p o v e r t y a n d r e d u c e v u l n e r a b i l i t y t h r o u g h

a g r i c u l t u r a l r e f o r m a n d d e v e l o p m e n t i n N e p a l . T h e p r o g r a m m e assists

t h e M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s ( M o A C ) b y i m p l e m e n t i n g

i ts c o m m i t m e n t t o i n t e g r a t e a s t r onge r p o v e r t y f o c u s i n t o APP, i n c l u d e t h e

e x c l u d e d , o u t s o u r c e e x t e n s i o n serv ices, a n d s h i f t t h e g o v e r n m e n t ' s ro l e f r o m

i m p l e m e n t e r t o c o o r d i n a t o r a n d f a c i l i t a t o r . T h e p r o g r a m m e i s m a n d a t e d t o

assist H M G N : i m p l e m e n t A P P ; t o p u t i n t o a c t i o n t h e a g r i c u l t u r a l c o m p o n e n t

o f t h e 1 0 t h P l a n / P R S P ; increase e q u i t y t h r o u g h p r o - p o o r , l oca l l y d e t e r m i n e d

i n p u t s ; d e c e n t r a l i z e a g r i c u l t u r e a n d l i ves tock e x t e n s i o n serv ices a n d p r o m o t e

d e m a n d - d r i v e n approaches .

T h e goal o f t h e p r o g r a m m e t o ach ieve h i g h e r a g r i c u l t u r a l g r o w t h t h a t

bene f i t s p o o r p r o d u c e r s , a g r i c u l t u r a l w o r k e r s a n d c o n s u m e r s b y d e l i v e r i n g

a p p r o p r i a t e a g r i c u l t u r a l s u p p o r t serv ices t o t h e r u r a l p o o r t h r o u g h i m p r o v e d

p o l i c y a n d i n s t i t u t i o n a l a r r a n g e m e n t s . T h e p r o g r a m m e has been i m p l e m e n t e d

i n 2 0 d i s t r i c t s r e p r e s e n t i n g va r i ous eco log i ca l be l t s a n d d e v e l o p m e n t reg ions o f

t h e c o u n t r y .

A t t h e co re , A P P S P ' s goal i s d e l i v e r y o f m o r e e f f e c t i v e services t h r o u g h t h e

p r o v i s i o n o f a d d i t i o n a l resources a n d capac i t y e n h a n c e m e n t a t t h e d i s t r i c t l eve l .

T h e p r o g r a m m e s u p p o r t s t h e e x t e n s i o n o f a p p r o p r i a t e a g r i c u l t u r a l t e c h n o l o g i e s

t o t h e poor , m a r g i n a l i z e d , w o m e n , l o w - c a s t e a n d e t h n i c g r o u p o f f a r m e r s ,

p a y i n g p a r t i c u l a r a t t e n t i o n t o t h o s e i n r e m o t e areas p r e s e n t l y n o t w e l l se rved

by e x t e n s i o n serv ices. I t s u p p o r t s l oca l leve l serv ice p l a n n i n g a n d p a r t n e r s h i p s ,

based o n p r i o r i t i e s i d e n t i f i e d i n p e r i o d i c d i s t r i c t p lans t o encourage a g r i c u l t u r e -

based l i v e l i h o o d o p p o r t u n i t i e s t h a t are i n l i ne w i t h t h e na t i ona l agenda a n d i n

acco rdance w i t h t h e needs o f loca l f a r m e r s , a n d capac i t y a n d c a p a b i l i t y o f loca l

serv ice p r o v i d e r s .

T h e D i s t r i c t A g r i c u l t u r a l D e v e l o p m e n t F u n d ( D A D F ) i s t h e m a j o r

o p e r a t i o n a l t o o l o f A P P S P a n d cons is ts o f t w o s u b - f u n d s : a D i s t r i c t E x t e n s i o n

F u n d ( D E F ) and L o c a l I n i t i a t i v e F u n d ( L I F ) . D E F i s i n t e n d e d t o s t r e n g t h e n
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a g r i c u l t u r a l e x t e n s i o n a n d boos t loca l resources ava i lab le . D i s t r i c t - b a s e d N G O s ,

p r i v a t e c o m p a n i e s ; c o o p e r a t i v e s a n d f a r m e r s g r o u p s c o m p e t e f o r D E F f u n d s

t o d e l i v e r a g r i c u l t u r a l e x t e n s i o n , t e c h n o l o g i e s , i n p u t s u p p l y m e c h a n i s m s a n d

smal l -sca le a g r i c u l t u r a l i n f r a s t r u c t u r e (eg, m i n o r i r r i g a t i o n ) t o p o o r f a r m e r s , w h o

have h a d l i m i t e d access t o s u c h serv ices i n t h e pas t . L I F focuses o n address ing

t h e needs o f w e a k e r g r o u p s : t h e poo r , m a r g i n a l i z e d , w o m e n , l o w caste a n d

e t h n i c f a r m e r s , t o s t a r t u p ac t i v i t i e s t h a t w i l l e n h a n c e t h e i r p r o d u c t i o n c a p a c i t y

a n d p r o v i d e t h e m w i t h sus ta inab le l i v e l i h o o d s . D A D F , w h i c h i s p r o v i d e d b y

D F I D o n g ran t basis, f o r m s a p a r t o f t h e t o t a l a g r i c u l t u r e sec to r b u d g e t t h a t

i s a l l o c a t e d t o D D C f o r i m p l e m e n t i n g a g r i c u l t u r e a n d l i v e s t o c k d e v e l o p m e n t

a c t i v i t i e s . T h e D D C - t h r o u g h t h e D A D C , a n d ass is ted b y a spec ia l T e c h n i c a l

C o m m i t t e e - manages these f u n d s . Bene f i c i a r i es ' p a r t i c i p a t i o n i n f u n d

o p e r a t i o n i s p a r t i c u l a r l y e n c o u r a g e d . C l e a r a l l o c a t i o n c r i t e r i a ensu re t h a t

ac t i v i t i e s s u p p o r t e d are p r o - p o o r , i n c l u s i o n - o r i e n t e d a n d n e e d - b a s e d , w i t h

focus o n sus ta inab le use a n d m a n a g e m e n t o f l oca l resources . A p p r o x i m a t e l y

8 , 5 0 , 0 0 0 f a m i l i e s l i v i n g i n 1 0 3 7 V D C s o f 2 0 p r o g r a m m e d i s t r i c t s are e x p e c t e d

t o b e n e f i t d i r e c t l y o r i n d i r e c t l y f r o m D A D F .

A s o f N o v e m b e r 2 0 0 4 , t h e p r o g r a m m e has c o m p l e t e d d i s t r i c t p r o f i l i n g a n d

i n s t i t u t i o n a l assessment o f a l l 20 d i s t r i c t s as w e l l as c o d i f i e d t h e b y - l a w s a n d

g u i d e l i n e s f o r o p e r a t i n g D A D F . T h e s e d i s t r i c t s are: O k h a l d h u n g a , U d a y a p u r ,

S i raha , R a m e c h h a p , S i n d h u l i , R a u t a h a t , A r g h a k h a n c h i , K a p i l b a s t u , P y u t h a n ,

Sa lyan , Ra lpa , R u k u m , Ja ja rka t , H u m l a , M u g u , Ba jhang , Ba ju ra , A c h h a m , D o t i

a n d B a i t a d i .

T h e i m p l e m e n t a t i o n o f D A D F i s i n c l u d e d i n t h e I m m e d i a t e A c t i o n P lan

( I A P ) o f H M G N . T h e e s t a b l i s h m e n t o f D A D F , f o r m a t i o n o f t h e t e c h n i c a l

c o m m i t t e e s , p r e p a r a t i o n o f l oca l g u i d e l i n e s f o r o p e r a t i n g D A D F a n d ca l l i ng

i n o f p roposa l s has b e e n c a r r i e d o u t i n a l l p r o g r a m m e d i s t r i c t s e x c e p t Ro lpa .

P roposa l e v a l u a t i o n has b e e n c o m p l e t e d i n f o u r ( H u m l a , P y u t h a n , A c h h a m ,

Siraha a n d U d a y a p u r ) d i s t r i c t s ; 7 (2 + 5 ) D E F a n d 21 ( 8 + 1 3 ) L I F p roposa ls

w e r e a p p r o v e d i n t w o d i s t r i c t s ( H u m l a a n d P y u t h a n ) a n d t h e f i r s t i n s t a l m e n t

o f f u n d s ( 2 D E F a n d 8 L I F ) w e r e d i s b u r s e d i n H u m l a d i s t r i c t .

Responses f r o m serv i ce p r o v i d e r s a n d f a r m e r s g r o u p s have been r e c e i v e d

i n f o u r d i s t r i c t s i n t h e f i r s t c y c l e . T h e n u m b e r o f p roposa ls s u b m i t t e d has been

h i g h , i n d i c a t i n g g rea te r a c c e p t a n c e o f D A D F app roaches a n d s t ra teg ies b y loca l

se rv ice p r o v i d e r s a n d f a r m e r s ' g r o u p s . Fo r i n s t a n c e , i n U d a y a p u r a n d S i raha , a 

t o t a l o f 190 ( 5 7 D E F a n d 133 L I F ) a n d 8 3 p roposa ls ( 3 9 D E F a n d 4 4 L I F ) have

b e e n r e c e i v e d respec t i ve l y .

T h e p r o g r a m m e i s also s u p p o r t i n g t h e D D C s i n U d a y p u r a n d S i raha

d i s t r i c t s t o f o r m u l a t e t h e i r r e s p e c t i v e D i s t r i c t A g r i c u l t u r e D e v e l o p m e n t

S t r a t e g y ( D A D S ) . A d r a f t g u i d e l i n e has a l ready b e e n p r e p a r e d . T h e D A D S

process i n t hese t w o d i s t r i c t s w i l l b e c a r e f u l l y d o c u m e n t e d a n d t h e i n i t i a l d r a f t

w i l l b e r e v i s e d t o p r o d u c e a n i n t e r i m g u i d e l i n e . T h i s w i l l b e u s e d t o p r e p a r e
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D A D S i n t h e 1 8 o t h e r d i s t r i c t s . T h e s e gu ide l i nes h e l p M o A C f o r m u l a t e D A D S

i n a l l o t h e r d i s t r i c t s i n N e p a l .

A t t h e c e n t r a l l eve l , t h e p r o g r a m m e s u p p o r t s t h e i m p l e m e n t a t i o n A P P

b y s t r e n g t h e n i n g M o A C ' s capac i ty , i n p a r t n e r s h i p w i t h o t h e r A P P agencies,

t o f o r m u l a t e po l i cy , p l a n , m o n i t o r lessons l ea rned a n d t o a l l oca te resources

acco rd ing l y . T h e p r o g r a m m e i s assis t ing p o l i c y m a k e r s use t h i s e n h a n c e d capac i t y

t o des ign i n s t r u m e n t s t h a t are p r o - p o o r , i n l i ne w i t h t h e P R S P / 1 0 t h P lan . For

t h i s , t h e r e i s a Po l i cy S u p p o r t F u n d t o enab le A P P agencies t o c o m m i s s i o n

i n d e p e n d e n t analysis on k e y p o l i c y issues, s t r e n g t h e n p o l i c y responses ,

m a n a g e m e n t a n d m o n i t o r i n g . S o m e o f t h e i n i t i a t i v e s a t t h e c e n t r a l leve l i n c l u d e :

t h e r e v i e w o f Pocke t Package St ra tegy , p r e p a r a t i o n o f t h e N a t i o n a l A g r i c u l t u r a l

E x t e n s i o n S t ra tegy ; s u p p o r t t o c o n d u c t f i v e p o l i c y s tud ies ; a n d r e v i e w A P P a n d

p r e p a r e a n A P P i m p l e m e n t a t i o n p l a n .

Lessons l e a r n e d

Lessons l ea rned w h i l e i m p l e m e n t i n g A P P S P a t t h e c e n t r a l a n d d i s t r i c t l eve l f o r

a year :

• A P P S P has r e n e w e d t h e i m p o r t a n c e o f A P P by b r i n g i n g pa r t ne r s o n t o a 

p l a t f o r m ( C A D I C , D A D C e tc . ) f o r j o i n t a c t i o n .

• T h e p r o g r a m estab l ishes a f r a m e w o r k f o r b r i n g i n g d i s t r i c t expe r i ences i n t o

n a t i o n a l leve l f e e d b a c k .

• T h e p r o g r a m has p o t e n t i a l f o r sus ta inab i l i t y , sca le -up and r e p l i c a t i o n d u e t o

i ts p e r f e c t i n t e g r a t i o n i n t o t h e M o A C s y s t e m u t i l i z i n g e x i s t i n g o rgan i za t i ona l

s t r u c t u r e s a t t h e c e n t r a l ( C A D I C , M & E D i v i s i o n , M o A C , A P M A U ) a n d

d i s t r i c t ( D D C , D A D C , D A D O , D L S O , d i s t r i c t l i ne agencies) leve ls .

• T h e p r o g r a m w o r k s i n r e m o t e d i s t r i c t s a n d f r e q u e n t / a d e q u a t e

c o m m u n i c a t i o n is a cha l l enge .

• O p p o r t u n i t i e s have b e e n o f f e r e d t o o t h e r p r o g r a m s t o enab le t e c h n o l o g i e s

and i n f r a s t r u c t u r e / s e r v i c e capac i ty .

• B r i n g i n g c o h e r e n c e a m o n g A P P p a r t n e r s u n d e r M o A C l e a d e r s h i p i s a 

cha l l enge .

• P l a n n i n g o f d e c e n t r a l i z e d p a r t i c i p a t o r y p r o g r a m s and p o l i c y f e e d b a c k i n

t h e absence o f e l e c t e d bod ies i s d i f f i c u l t .

• T h e e s t a b l i s h m e n t a n d o p e r a t i o n o f D A D F i s feas ib le t o p r o v i d e necessary

f i nanc ia l s u p p o r t t o i m p r o v e a g r i c u l t u r a l serv ice d e l i v e r y a t t h e grass- roots

leve l .

• U s i n g loca l serv ice p r o v i d e r s a n d f a r m e r s ' g roups is e m e r g i n g as a feas ib le

m o d e l f o r w o r k i n g i n c o n f l i c t s i t ua t i ons .

• T h e g o v e r n m e n t ' s c o m m i t m e n t t o p u r s u e p r i v a t i z a t i o n a n d m a r k e t

l i b e r a l i z a t i o n has h e l p e d D A D F i n t h e d i s t r i c t s .
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• Favorab le m a c r o - p o l i c i e s ( P R S P a n d i ts o r i e n t a t i o n on p o v e r t y a n d socia l

i n c l u s i o n ) have c o n t r i b u t e d o n m a k i n g A P P p r o - p o o r a n d e n s u r e d soc ia l

i n c l u s i o n a t t h e grass- roots l e v e l .

C o n c l u s i o n

I m p l e m e n t a t i o n o f A P P S P s t a r t e d w i t h t h e r ea l i za t i on t h a t A P P d i d n o t r esu l t

i n e x p e c t e d i m p r o v e m e n t s a n d d e s i r e d i m p a c t o n p o v e r t y r e d u c t i o n i n t h e r u r a l

e c o n o m y . Lapses i n A P P ' s i m p l e m e n t a t i o n w e r e c l ea r l y v i s i b l e a t t h e d i s t r i c t l eve l

d u e t o w e a k r e f l e c t i o n o f A P P ' s v i s i on a n d s t ra teg ies i n d i s t r i c t l eve l p l a n n i n g

a n d i m p l e m e n t a t i o n . D i f f e r e n c e s i n u n d e r s t a n d i n g a n d p o o r c o o r d i n a t i o n

b e t w e e n va r i ous s t a k e h o l d e r s ; e x c l u s i o n o f t h e p o o r a n d d i s a d v a n t a g e d f r o m

n o r m a l se rv ice d e l i v e r y d u e t o inaccess ib i l i t y , f l aws i n i n t e r v e n t i o n processes

a n d a p p r o a c h e s as w e l l as gender , caste a n d e t h n i c i t y f u r t h e r c o m p o u n d e d

t h e p r o b l e m . I m p l e m e n t a t i o n o f A P P S P r e n e w e d t h e i m p o r t a n c e o f A P P b y

b r i n g i n g i t s p a r t n e r s o n t o a p l a t f o r m f o r j o i n t a c t i o n .

T h e p r o g r a m has s u p p o r t e d A P P i m p l e m e n t a t i o n b o t h a t t h e c e n t r a l a n d

d i s t r i c t l e ve l t o es tab l i sh t h e f r a m e w o r k t o b r i n g d i s t r i c t e x p e r i e n c e s i n t o

f e e d b a c k a t t h e n a t i o n a l l e v e l . Ea r l y e x p e r i e n c e s w i t h t h e p r o g r a m revea l

t h a t D A D F i s p r o v i n g feas ib le i n p r o v i d i n g necessary f i nanc ia l s u p p o r t t o

i m p r o v e a g r i c u l t u r a l serv ice d e l i v e r y a t t h e grass- roots l e v e l . U s i n g loca l serv ice

p r o v i d e r s a n d f a r m e r s ' g r o u p s i n D A D F o p e r a t i o n s i s e m e r g i n g a feas ib le m o d e l

f o r w o r k i n g i n c o n f l i c t s i t u a t i o n s . T h e g o v e r n m e n t ' s c o m m i t m e n t t o p u r s u e

p r i v a t i z a t i o n a n d m a r k e t l i b e r a l i z a t i o n has h e l p e d D A D F . F ina l ly , t h e e x i s t e n c e

o f f a v o r a b l e m a c r o - p o l i c i e s (PRSP a n d i ts o r i e n t a t i o n o n p o v e r t y a n d soc ia l

i n c l u s i o n ) has b e e n e f f e c t i v e i n m a k i n g A P P p r o - p o o r a n d i n e n s u r i n g soc ia l

i n c l u s i o n on serv ice de l i ve ry .
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Seed quality control mechanisms in Nepal

KK Lal
1

I t i s a k n o w n fac t t h a t i n v e s t m e n t i n f e r t i l i z e r s , wa te r , p l a n t p r o t e c t i o n c h e m i c a l s

a n d o t h e r i n p u t s does n o t y i e l d e c o n o m i c a l r e t u r n s w i t h o u t t h e use o f q u a l i t y

seed. Q u a l i t y seed i s t h e m o s t basic, c r i t i c a l a n d cheapes t i n p u t f o r e n h a n c i n g

a g r i c u l t u r a l p r o d u c t i v i t y a n d inc reas ing h i ghe r ne t m o n e t a r y r e t u r n s p e r u n i t

area. R e t u r n s o n i n v e s t m e n t s i gn i f i can t l y d e p e n d o n va r i e ta l p u r i t y a n d p h y s i c a l

q u a l i t y o f seed t h a t i s used i n p r o d u c t i o n o f c r o p s .

For c e n t u r i e s , f a r m e r s have u s e d t h e i r o w n seed b y se lec t ing a n d saving p a r t

o f t h e i r ha rves t . T h e s e p rac t i ces are s t i l l f o l l o w e d b y m o s t f a r m e r s i n N e p a l .

A l t h o u g h o rgan i zed seed p r o d u c t i o n i n N e p a l s t a r t e d i n ear ly sevent ies, s p r e a d

o f t h e c o n c e p t o f seed q u a l i t y d u r i n g t h e last t w o decades has b e e n s l o w b u t

sa t i s fac to ry .

T h e C e n t r a l Seed Sc ience a n d T e c h n o l o g y D i v i s i o n h a d r e s p o n s i b i l i t y f o r

seed q u a l i t y - r e l a t e d o p e r a t i o n s t i l l O c t o b e r 1 9 9 2 . H o w e v e r , t h i s m a n d a t e was

t r a n s f e r r e d t o t h e D e p a r t m e n t o f A g r i c u l t u r e a t t h e t i m e o f r eo rgan i za t i on

i n t h e M i n i s t r y o f A g r i c u l t u r e a n d i n 1 9 9 3 , t h e Seed D e v e l o p m e n t a n d

Q u a l i t y C o n t r o l Serv ice sec t i on was c r e a t e d u n d e r D o A t o p r o v i d e q u a l i t y -

m o n i t o r i n g serv ices t o p u b l i c a n d p r i v a t e seed agencies. La te r , t h i s m a n d a t e

was again t r a n s f e r r e d t o t h e Seed Q u a l i t y C o n t r o l C e n t e r u n d e r t h e M i n i s t r y

o f A g r i c u l t u r e a n d C o o p e r a t i v e s .

A w a r e n e s s a b o u t seed q u a l i t y i s i nc reas ing a m o n g seed e n t r e p r e n e u r s ,

seed g r o w e r s a n d f a r m e r s . A l s o , p l a n n i n g a n d p o l i c y m a k i n g a u t h o r i t i e s i n t h e

c o u n t r y are c o n v i n c e d a b o u t t h e i m p o r t a n c e o f a n e f f i c i e n t seed q u a l i t y c o n t r o l

s y s t e m i n d e v e l o p i n g a v iab le seed p r o d u c t i o n a n d d i s t r i b u t i o n p r o g r a m . T h e

N e p a l Seed A c t was e n a c t e d i n 1 9 8 8 a n d t h e N a t i o n a l Seed B o a r d ( N S B ) has

been c o n s t i t u t e d t o i m p l e m e n t i t a n d adv ise H M G N o n al l m a t t e r s c o n c e r n i n g

t h e d e v e l o p m e n t o f a v iab le seed i n d u s t r y .

T h e B o a r d i s ass is ted b y t h r e e t e c h n i c a l s u b - c o m m i t t e e s i n d i scha rg ing i t s

respons ib i l i t i e s :

1. Variety Approval, Release and Registration sub-committee

T h e m a i n f u n c t i o n o f t h i s s u b - c o m m i t t e e i s t o f o r m u l a t e and u p d a t e ru les f o r

a p p r o v a l , re lease a n d r e g i s t r a t i o n o f va r ie t i es , a n d cons ide r n e w va r ie t i es f o r

re lease. T h e s u b c o m m i t t e e i s also respons ib le t o m a i n t a i n a reg is te r o f re leased

c r o p va r ie t i es , t h e i r d i s t i n g u i s h i n g cha rac te r i s t i cs a n d sa l ien t a g r o n o m i c f ea tu res

a n d m a k e t h i s i n f o r m a t i o n w i d e l y k n o w n .

1Seed Qual i ty Cont ro l Center, Department of Agr icul ture, Harihar Bhawan, Pulchowk, Lali tpur, Nepal.
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S e e d q u a l i t y c o n t r o l

Q u a l i t y c o n t r o l i s an essent ia l c o m p o n e n t o f a v i ab le a n d d e p e n d a b l e

seed d e v e l o p m e n t p r o g r a m . T h e r e s p o n s i b i l i t y o f m a i n t a i n i n g q u a l i t y a n d

p r o v i d i n g assurance f o r seed o f f e r e d f o r m a r k e t i n g l ies w i t h t h e p r o d u c e r s a n d

e n t r e p r e n e u r s . M o s t r e p u t e d i n t e r n a t i o n a l c o m p a n i e s have t h e i r o w n i n t e r n a l

q u a l i t y c o n t r o l m e c h a n i s m t o m a i n t a i n seed qua l i t y . I n N e p a l , seed e n t r e p r e n e u r s

d o n o t have t r a i n e d pe rsons t o ca r r y o u t i n t e r n a l q u a l i t y c o n t r o l o p e r a t i o n s .

T h e r e f o r e , t h e S e e d Q u a l i t y C o n t r o l C e n t e r o f t h e M o A C , i n a d d i t i o n t o

i m p l e m e n t i n g a regu la r seed c e r t i f i c a t i o n p r o g r a m , has t h e r e s p o n s i b i l i t y t o

p r o v i d e g u i d a n c e t o seed e n t r e p r e n e u r s a n d seed p r o d u c e r s i n i n t e r n a l q u a l i t y

c o n t r o l t e c h n i q u e s b y o rgan i z i ng t r a i n i n g p r o g r a m i n d i f f e r e n t reg ions o f

N e p a l .

S e e d q u a l i t y c o n t r o l s y s t e m

M o s t c o u n t r i e s have reg i s t r a t i ons m a d e f o r m a l b y leg is la t ions (Seed A c t ) ,

w h i c h g o v e r n t h e q u a l i t y o f seed m a r k e t e d . T h e s tanda rds are usua l l y u n i f o r m

w o r l d w i d e e x c e p t f o r s o m e va r i a t i ons . H o w e v e r , each c o u n t r y has i ts o w n

s tanda rds , w h i c h are a p p r o v e d by a c o m p e t e n t agency. N e p a l t o o has p r e s c r i b e d

s tandards f o r d i f f e r e n t c r o p s , w h i c h are n o t i f i e d i n t h e N e p a l gaze t te . R e c e n t l y

a t e c h n i c a l c o m m i t t e e a p p r o v e d a n d r e c o m m e n d e d s tanda rds f o r f o d d e r c r o p s ,

w h i c h m u s t also b e a p p r o v e d b y N S B .

116

3. Seed Quality Standards, Establishment and Monitoring

sub-committee

T h i s s u b - c o m m i t t e e i s m a n d a t e d t o :

• D e v e l o p , u p d a t e a n d p u b l i s h seed q u a l i t y s tanda rds as a p p r o v e d by N S B ;

• P u b l i s h t h e c e r t i f i c a t i o n p r o c e d u r e a n d assume r e s p o n s i b i l i t y f o r p r o v i d i n g

assured seed t e s t i n g a n d c e r t i f i c a t i o n serv ices;

• I n s t i t u t e r e g u l a t i o n s f o r p r e v e n t i n g t h e sale o f s u b - s t a n d a r d seed a n d

p r e s c r i b e l a b e l i n g r e q u i r e m e n t s f o r t h e m a r k e t i n g o f seed;

• I n s p e c t p rocess ing a n d seed s torage fac i l i t i es o f t h e p r i v a t e a n d p u b l i c sec to r

agencies t o e n f o r c e i m p r o v e m e n t ; a n d

• C a r r y o u t any o t h e r f u n c t i o n r e l a t e d t o seed q u a l i t y m o n i t o r i n g .

2. Seed Planning and Monitoring sub-committee

T h i s s u b - c o m m i t t e e i s m e a n t t o assist N S B i n p l a n n i n g seed p r o d u c t i o n a n d

t r a d e b y p r i v a t e a n d p u b l i c sec tors a n d i n s t i t u t i o n s , w i t h a v i e w t o ensu re

regu la r s u p p l y o f q u a l i t y seed t o genera l f a r m e r s . I t i s also s u p p o s e d t o assist

N S B i n seed p o l i c y m a t t e r s .



T w o t y p e s o f seed q u a l i t y c o n t r o l sys tems are o p e r a t i o n a l i e , c e r t i f i c a t i o n

a n d t r u t h f u l l abe l i ng . I n S w e d e n a n d D e n m a r k , seed c e r t i f i c a t i o n i s c o m p u l s o r y ,

w h i l e i n m o s t o f t h e c o u n t r i e s i t i s v o l u n t a r y . I n N e p a l , t h e seed c e r t i f i c a t i o n i s

v o l u n t a r y b u t t r u t h f u l l abe l i ng o f seed con ta ine rs i s c o m p u l s o r y .

S e e d c e r t i f i c a t i o n

Seed c e r t i f i c a t i o n i s a c o m p r e h e n s i v e q u a l i t y c o n t r o l s y s t e m , w h i c h i s des igned to

m a i n t a i n gene t i c p u r i t y and va r i e ta l i d e n t i f i c a t i o n o f n o t i f i e d and reg i s t e red c r o p

var ie t i es a n d p r o p a g a t i n g m a t e r i a l d u r i n g d i f f e r e n t stages o f seed p r o d u c t i o n ,

p rocess ing , packag ing and m a r k e t i n g . T h i s i s a c c o m p l i s h e d t h r o u g h f i e l d

i n s p e c t i o n a n d l a b o r a t o r y t e s t i n g b y t h e s t a f f o f a u t h o r i z e d seed c e r t i f i c a t i o n

agencies. I n N e p a l , t h e Seed Q u a l i t y C o n t r o l C e n t e r i s t h e a u t h o r i z e d

c e r t i f i c a t i o n agency. T h e C e n t r a l seed - tes t i ng l a b o r a t o r y i s i n K a t h m a n d u , w h i l e

f ive reg iona l l abo ra to r i es are s i t u a t e d i n d i f f e r e n t d e v e l o p m e n t reg ions .

Classes a n d source o f s e e d

T h r e e classes o f seed, n a m e l y b reeder , f o u n d a t i o n a n d c e r t i f i e d seed are

r e c o g n i z e d u n d e r seed c e r t i f i c a t i o n i n N e p a l .

Seed c e r t i f i c a t i o n s e q u e n c e

T h i s i s t h e sequence a d o p t e d f o r c a r r y i n g o u t seed c e r t i f i c a t i o n i n N e p a l :

• R e c e i p t a n d s c r u t i n y o f a p p l i c a t i o n

• V e r i f i c a t i o n o f seed source , class a n d o t h e r r e q u i r e m e n t s o f seed used f o r

ra is ing seed c r o p

• F i e l d i n s p e c t i o n t o v e r i f y c o n f o r m i t y t o t h e p r e s c r i b e d f i e l d s t a n d a r d

• S u p e r v i s i o n o f pos tha rves t stages i n c l u d i n g p rocess ing and packag ing

• Seed s a m p l i n g a n d analysis o f s a m p l e i n seed t e s t i n g l a b o r a t o r y to v e r i f y

c o n f o r m i t y t o t h e p r e s c r i b e d s tandards , and

• S u p p l y o f c e r t i f i c a t e and c e r t i f i c a t i o n tags, tagg ing a n d seal ing o f

con ta i ne r s .

T r u t h f u l l a b e l i n g

M o s t c o u n t r i e s i n t h e w o r l d have a s y s t e m o f f o r m a l reg i s t ra t i ons t o r egu la te

t h e q u a l i t y o f seed m a r k e t e d a n d t h i s i s n o r m a l l y i m p l e m e n t e d t h r o u g h Seed

A c t s . Seed c e r t i f i c a t i o n i n m o s t c o u n t r i e s i n c l u d i n g N e p a l i s v o l u n t a r y , b u t

a c c o r d i n g t o t h e N e p a l Seeds A c t , 1 9 8 8 , l abe l i ng o f seed c o n t a i n e r s o f n o t i f i e d

va r i e t i es o f f e r e d f o r sale i s c o m p u l s o r y . U n d e r t h e t r u t h f u l l a b e l i n g s c h e m e , t h e

1 1 7



M a i n f e a t u r e s o f t h e a m e n d m e n t

• P resen t l y t h e ac t i s e n f o r c e d o n l y i n t h e t h r e e d i s t r i c t s o f t h e va l ley. T h e

a m e n d m e n t w i l l e n f o r c e i t i n a l l d i s t r i c t s o f t h e c o u n t r y .

• S o m e d e f i n i t i o n s have b e e n c h a n g e d t o b r i n g t h e A c t i n t o c o n f o r m i t y w i t h

i n t e r n a t i o n a l p r a c t i c e s .

• L i c e n s i n g o f n o n - g o v e r n m e n t a l o r p r i v a t e l abo ra to r i es f o r t h e t e s t i n g o f

seed .

• R e g i s t r a t i o n o f seed t r a d e r s .

• I n t r o d u c t i o n o f fees f o r serv ices l i k e c r o p i n s p e c t i o n , seed s a m p l i n g a n d

seed t e s t i n g .

• E s t a b l i s h m e n t o f q u a l i t y d e c l a r e d seed schemes t o c o m p l e m e n t o t h e r

q u a l i t y c o n t r o l schemes , m o n i t o r e d b y t h e Seed Q u a l i t y C o n t r o l C e n t e r .
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seed p r o d u c e r i s r espons ib l e f o r m a i n t a i n i n g p r e s c r i b e d seed q u a l i t y s tanda rds

t h r o u g h i n t e r n a l q u a l i t y c o n t r o l t e c h n i q u e s .

F u t u r e p l a n s

1 . A m e n d m e n t o f t h e Seed A c t , 1 9 8 8 w i l l b e f i n a l i z e d b y a d o p t i n g s o m e

a p p r o p r i a t e m e a n s i n t h e absence o f P a r l i a m e n t .
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BK Aryal
1

F i rs t , I w o u l d l i k e t o express m y g r a t i t u d e f o r g i v ing m e a n o p p o r t u n i t y t o

p a r t i c i p a t e a n d p r e s e n t a p a p e r as a r e p r e s e n t a t i v e f a r m e r f r o m Rajahar V D C ,

N a w a l p a r a s i d i s t r i c t .

W e , t h e f a r m e r s o f Rajahar, have b e e n ac t i ve l y i n v o l v e d i n i m p r o v e d

c h i c k p e a p r o d u c t i o n , c o n d u c t i o n a n d e v a l u a t i o n o f I P M t r i a l s , t r a i n i n g a n d

t o u r s o f c h i c k p e a p r o d u c t i o n d e m o n s t r a t i o n s p l o t s .

B e f o r e t h e s ta r t o f t h e p r o j e c t , c h i c k p e a u s e d t o b e g r o w n a s a m i x e d c r o p

w i t h l e n t i l s , w h e a t o r f i e l d pea, m a i n l y d u e t o lack o f t e c h n i c a l k n o w l e d g e o n

c h i c k p e a c u l t i v a t i o n . A f t e r c o n t a c t w i t h sc ien t i s ts f r o m I C R l S A T a n d N A R C ,

we have c o m e to k n o w t h a t c h i c k p e a can also be g r o w n success fu l l y as a sole

c r o p a f t e r r i ce . A s a resu l t o f t h e p r o j e c t i n t e r v e n t i o n , t h e r i c e - w h e a t c r o p p i n g

p a t t e r n i s b e i n g g radua l l y r e p l a c e d b y t h e r i c e - c h i c k p e a p a t t e r n . Fa rmers have

b e c o m e e c o n o m i c a l l y s t r onge r b y a d o p t i n g t h e r i c e - c h i c k p e a p a t t e r n . T h i s

has h a d v i s ib le i m p a c t o n i m p r o v i n g l i v i n g s tanda rds o f t h e p o o r a n d land less

f a r m e r s o f t h e area.

In sp i t e o f b e i n g a p r o f i t a b l e a n d success fu l c r o p , c h i c k p e a has s o m e

p r o b l e m s :

Pod borer: T h i s i s ch i ckpea ' s b iggest e n e m y . T h e pes t has g radua l l y d e v e l o p e d

res is tance t o l oca l l y ava i lab le c h e m i c a l s also. A l t h o u g h , w e have g a i n e d

k n o w l e d g e a n d sk i l l s o n t h e i n t e g r a t e d m a n a g e m e n t o f p o d bore r , w e n e e d t o

c o n s t a n t l y u p d a t e o u r k n o w l e d g e .

Root R o t / W i l t s : Roots r o t s , y e l l o w i n g and d e a t h o f p l an t s has also nega t i ve l y

a f fec t s c h i c k p e a p r o d u c t i o n i n t h e r e g i o n .

H a i l s t o r m d a m a g e : C h i c k p e a i s o f t e n d a m a g e d b y h a i l s t o r m i n o u r r e g i o n . T h e

m a t u r i t y p e r i o d o f c h i c k p e a c o i n c i d e s w i t h t h e o c c u r r e n c e o f h a i l s t o r m s i n

A p r i l . Ea r l y m a t u r i n g c h i c k p e a va r ie t i es w o u l d b e va luab le i n such s i t u a t i o n s .

Storage d a m a g e : T h e t r a d i t i o n a l p r a c t i c e o f s t o r i n g c h i c k p e a i n e a r t h e n p o t s

o f t e n resu l t s i n p o o r g e r m i n a t i o n a n d e m e r g e n c e .

I n sp i t e o f t hese p r o b l e m s , w e b e n e f i t f r o m c h i c k p e a i n m a n y w a y s :

• I t needs less m o i s t u r e c o m p a r e d to o t h e r c rops a n d i s s u i t e d f o r r a i n f e d

f a r m i n g .

• R h i n o s do n o t s e e m to l i k e c h i c k p e a a n d so, i t i s a safer o p t i o n s ince t h e

area i s i n t h e v i c i n i t y o f t h e C h i t w a n N a t i o n a l Park .

1Chhipeni , Rajahar Village Development Commi t tee , Nawalparasi.
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• C h i c k p e a he lps m a i n t a i n t h e f e r t i l i t y s ta tus o f soi ls a n d t h e r e i s no n e e d

to i n c o r p o r a t e d h a i n c h a (Sesban ia aculata L.) as a g reen m a n u r e f o r

r i ce i n f i e lds r o t a t e d w i t h c h i c k p e a . Y i e l d o f r i ce f o l l o w i n g c h i c k p e a has

inc reased .

T h e r i c e - c h i c k p e a s y s t e m w o u l d b e t h e m o s t p r o f i t a b l e i f p r o b l e m s

assoc ia ted w i t h c h i c k p e a w e r e add ressed t h r o u g h a p p r o p r i a t e t e c h n i c a l

k n o w l e d g e , seed s u p p l y a n d i n t e r v e n t i o n i n t e r m s o f i n t e g r a t e d m a n a g e m e n t

o f diseases a n d pes ts . H o w e v e r , i n t e n s i v e k n o w l e d g e o n p o d b o r e r m a n a g e m e n t

a n d seed s torage t e c h n o l o g y s h o u l d b e g i v e n t o f a r m e r s .

W e m u s t g ive h e a r t f e l t t h a n k s t o sc ien t i s t s f r o m I C R I S A T a n d N A R C f o r

t h e va luab le se rv ice t h e y r e n d e r us. W e l o o k f o r w a r d t o g rea te r c o o p e r a t i o n

a n d h e l p f r o m t h e s e o rgan iza t i ons t o address p r o b l e m s f a c e d b y f a r m e r s ,

w h i c h w o u l d h e l p ra ise l i v i n g s tanda rds o f r e s o u r c e - p o o r f a r m e r s . I r e q u e s t a l l

c o n c e r n e d t o c o n t i n u e t o i m p l e m e n t I P M t r i a l s a n d f a r m e r s ' t r a i n i n g t o f u r t h e r

e n t r e n c h t h e r i c e - c h i c k p e a p a t t e r n .
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T h e c h i c k p e a I P M p r o j e c t was v e r y i m p o r t a n t t o us, a s t h e c r o p has p r o v e d

m o r e p r o f i t a b l e t h a n t o m a t o i n o u r area. Fa rmers have m o v e d f r o m t o m a t o

t o c h i c k p e a , f e e l i n g t h a t c h i c k p e a was less r i s ky a n d m o r e p r o f i t a b l e . W e

have b e e n f o r t u n a t e i n a c q u i r i n g t e c h n i c a l k n o w l e d g e and sk i l l s o n i m p r o v e d

c h i c k p e a p r o d u c t i o n t h r o u g h p a r t i c i p a t i n g i n t h e p r o j e c t . N o w , t h e area i s se l f

s u f f i c i e n t i n c h i c k p e a seeds a n d m a n y f a r m e r s have s t a r t e d p r o d u c t i o n a n d sale

o f c h i c k p e a seeds t o N G O s / C B O s a n d o t h e r f a r m e r s a s w e l l .

1Lalbandi Vil lage Development Commi t tee , Sarlahi distr ict .
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I a m K r i s h n a K u m a r i Sh res tha f r o m L a l b a n d i V D C , Sar lah i , a n d a m ve ry p leased

t o b e h e r e , r e p r e s e n t i n g f a r m e r s f r o m Sar lah i .

F r o m 2 0 0 0 , w e have b e e n p r o v i d e d w i t h pu l se m i n i k i t s f r o m t h e N a t i o n a l

O i l s e e d s Research P r o g r a m / G r a i n L e g u m e Research P r o g r a m . I n 2 0 0 0 , w e

r e c e i v e d c h i c k p e a t r i a l sets f o r t h e f i r s t t i m e t h r o u g h t h e I C R I S A T / N A R C

c h i c k p e a I P M p r o j e c t . O v e r t h e years , w e p a r t i c i p a t e d i n var ious ac t i v i t i es :

e v a l u a t i o n o f I P M t e c h n o l o g y f o r c h i c k p e a , t e s t i n g o f i m p r o v e d va r ie t i es ,

f e r t i l i z e r i n c l u d i n g r h i z o b i u m c u l t u r e , seed t r e a t m e n t , t e c h n i q u e s f o r t h e

m a n a g e m e n t o f p o d b o r e r a n d B G M .

For t h e past t h r e e years , w e have e v a l u a t e d c h i c k p e a o n - f a r m t r i a l sets i n

L a l b a n d i V D C . T h e s e t r i a l sets c o m p r i s e d i m p r o v e d c h i c k p e a var ie t ies , a n d

i n t e g r a t e d disease a n d insec t m a n a g e m e n t t e c h n i q u e s . T h e e v a l u a t i o n p r o j e c t

was c o n d u c t e d i n o u r f ie lds i n c o l l a b o r a t i o n w i t h I C R I S A T , N O R P a n d N G L R P

sc ien t i s t s . I n p a r t i c i p a t o r y v a r i e t y e v a l u a t i o n , e igh t d i f f e r e n t var ie t ies w e r e

e v a l u a t e d i n 1 5 0 sq m p l o t s , w h e r e a s i n t h e case o f I C M t r i a l s , each t r i a l was

e v a l u a t e d i n 3 3 3 sq m p l o t s . We also p a r t i c i p a t e d i n spo t t r a i n i n g and f a r m e r s '

f i e l d days o rgan ized a t t h e p o d d i n g stages o f t h e c r o p . D e t a i l s o f t r i a l sets i n

L a l b a n d i are g i ven in Table 1 .
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KK Shrestha
1

T a b l e 1 . N u m b e r o f c h i c k p e a t r i a l s e t s e v a l u a t e d a t L a l b a n d i , 2 0 0 3 - 2 0 0 5 .

Y e a r

2 0 0 3

2 0 0 4

2 0 0 5

T o t a l

W a r d n o 1 

1 0

1 0

W a r d n o 2 

6 5

2 5

9 0

W a r d n o 3 

1 2 5

6 0

5 0

2 3 5

W a r d n o 4 

1 3 5

6 0

6 5

2 6 0

W a r d n o 6 

3 0

3 0

2 5

8 5

T o t a l

3 6 5

1 5 0

1 6 5

6 8 0



Bard ibas a n d i ts a d j o i n i n g areas have n o t h a d a v e r y l o n g h i s t o r y o f c h i c k p e a

p r o d u c t i o n . I n t h e past f o u r years , h o w e v e r , t h e r e has a sa t i s fac to ry r ise

i n p r o d u c t i o n , a f t e r t h e i n t r o d u c t i o n o f i m p r o v e d c h i c k p e a va r ie t i es a n d

t e c h n o l o g i e s . T h e s e have c o m e t o u s t h r o u g h o n - f a r m I P M t r i a l s b y t h e O i l s e e d s

Research P r o g r a m , t h e G r a i n L e g u m e Research P r o g r a m a n d I C R I S A T .

In t h e s e years , c h i c k p e a has e s t a b l i s h e d i t s e l f as a cash c r o p in t h e Ba rd ibas

area. C o m p a r e d t o o t h e r w i n t e r c rops , c h i c k p e a has f e w e r obs tac les , can b e

g r o w n as a r a i n f e d c r o p i n t h e u n i r r i g a t e d areas a n d i s m o r e p r o f i t a b l e . T h e

c o n t r i b u t i o n o f t h e O i l s e e d s / G r a i n L e g u m e Research P r o g r a m a n d I C R I S A T i n

p o p u l a r i z i n g c h i c k p e a i n t h e area i s h i g h l y a p p r e c i a t e d b y t h e f a r m e r s . T h a n k s t o

t h e success fu l r e h a b i l i t a t i o n o f c h i c k p e a i n t h e r i ce -based s y s t e m , t h e s t a n d a r d

o f l i v i n g o f f a r m e r s i n t h e area has i m p r o v e d subs tan t ia l l y , a n d t h e c r e d i t goes

t o I C R I S A T a n d N A R C .

A l t h o u g h t h e f e r t i l i t y s ta tus o f soi ls has i m p r o v e d subs tan t i a l l y t h r o u g h

c h i c k p e a c u l t i v a t i o n , f a r m e r s i n t h e area have n o t y e t a d o p t e d t h e c o m p l e t e

package o f p r a c t i c e s o f i m p r o v e d c h i c k p e a c u l t i v a t i o n e n c o m p a s s i n g o p t i m u m

seed ra te , s o w i n g t i m e , R h i z o b i u m i n o c u l u m a n d o t h e r aspects . T h e p r o j e c t

success fu l l y c r e a t e d awareness a m o n g f a r m e r s , w h i c h l e d t o a d o p t i o n o f

i m p r o v e d va r i e t i es a n d disease a n d pes t m a n a g e m e n t t e c h n i q u e s . W e h o p e

t h a t regu la r t r a i n i n g a n d m o n i t o r i n g b y I C R I S A T a n d N A R C s t a f f w i l l ensu re

c o n t i n u i t y t o t h e l i m i t e d successes s o fa r i n t h e use o f I C M i n c h i c k p e a .

1Bardibas Village Development Commi t tee , Mahottary distr ict .
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For t h e last 5 -6 years , R A R S , N A R C , N e p a l g u n j , and I C R I S A T sc ien t i s t s ,

D r Suresh Pande a n d D r Rao have c o n t r i b u t e d a l o t t o r e h a b i l i t a t i n g c h i c k p e a

i n o u r area. B e f o r e 1 9 9 7 , t h e area u n d e r c h i c k p e a was neg l ig ib le ; a n d w e d i d

n o t have access t o c h i c k p e a seed.

W i t h t h e c h i c k p e a p r o g r a m , a l o t o f i n f o r m a t i o n a b o u t seed ra te , seed

t r e a t m e n t , p l a n t p r o t e c t i o n a n d i m p r o v e d va r ie t ies was p r o v i d e d b y N A R C a n d

I C R I S A T sc ien t is ts t h r o u g h persona l d iscuss ions , f o r m a l a n d i n f o r m a l t r a i n i n g ,

c o n d u c t i o n o f o n - f a r m t r i a l s / d e m o n s t r a t i o n s , f i e l d v is i ts a n d m o n i t o r i n g .

I m p r o v e d seeds w e r e m a d e ava i lab le . T r a i n i n g o n seed p r o d u c t i o n a n d storage

was also p r o v i d e d t o t h e f a r m e r s .

I n o u r r e g i o n , c h i c k p e a area a n d p r o d u c t i o n has i nc reased t e n - f o l d a f t e r t h e

i n i t i a t i o n o f t h e c h i c k p e a p r o g r a m . C h i c k p e a f a r m e r s are e c o n o m i c a l l y b e t t e r

o f f a n d t h e p r o g r a m has h e l p e d raise t h e i r i n c o m e a n d l i v i n g s tandards . T h e

area i s n o w se l f su f f i c i en t i n c h i c k p e a seeds a n d we are ab le t o s u p p l y c h i c k p e a

seeds t o loca l N G O s / C B O s a n d f a r m e r s . I assure y o u , w e w i l l c o n t i n u e t o g r o w

c h i c k p e a i n r i ce -based sys tems a s w e have f o u n d i t p r o f i t a b l e . A t t h e same

t i m e , I r eques t t h a t regu la r t r a i n i n g a n d m o n i t o r i n g b e c o n t i n u e d t o f u r t h e r

d i s s e m i n a t e i m p r o v e d c h i c k p e a t e c h n o l o g y .

1D Gaon, Bagashwory Village Development Commi t tee , Banke distr ict.
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A b s t r a c t

Chickpea is an important winter grain legume grown in the rice and 

maize-based systems in the Terai and inner Terai regions of Nepal. 

In spite of several chickpea varieties and production technologies 

recommended to farmers in the past, farmer adoption has not been 

encouraging. To promote better adoption, Integrated Crop Management 

(ICM) technologies of chickpea were introduced in potential production 

pockets in the Terai/inner Terai region. On-farm ICM research was 

initiated jointly by NARC and ICR1SAT with DFID funds in 110 

farmers 'fields in 1998/99. On the basis of encouraging results obtained 

in the first year, the project activities were extended to other districts 

subsequently. By 2004, ICM technologies were disseminated to 20 

Terai districts. The ICM package consisted of high yielding disease-

tolerant varieties, recommended dose of fertilizers, seed dressing 

with fungicides and need based foliar application of insecticides and 

fungicides. Results of the research indicate that ICM packages gave 

two to three-fold yield increase in chickpea, thereby reducing the unit 

cost of production and enhancing the incomes of poor and marginal 

farmers. Study on impact assessment of on-farm ICM research 

conducted in Banke, Bardia, Sarlahi and Mahottari districts reveals 

that adoption of the ICM package has substantially enhanced family 

income, increased dietary intake of chickpea among poor families and 

increased farmers' ability to spend on education, health and other 

household activities. A total of 12000 farmers from 20 Terai districts 

have been educated about ICM, and some of them are involved in 

seed production and seed business activities, providing more long-

term sustainability. Scaling-up of ICM technology is suggested. 

Keywords: PVS, ICM/IPM, Chickpea, On-Farm Research. 

1Outreach Research Division, Nepal Agricul tural Research Counci l , Khumaltar, Lal i tpur, Nepal.
2Nepal Agricul tural Research Counci l , Singhdurbar Plaza, Kathmandu, Nepal.
3 lnternational Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh, India.
4National Gra in Legume Research Program, Rampur, Ch i twan, Nepal.
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M a t e r i a l s a n d m e t h o d s

Based o n t h e ava i l ab i l i t y o f o n - s t a t i o n p r o v e n va r ie t i es a n d t e c h n o l o g i e s ; a n d

p r o b l e m s i d e n t i f i e d i n f a r m e r s ' f i e l d s t h r o u g h f o r m a l su rveys , v i l l age l eve l

w o r k s h o p s , r e g i o n a l t e c h n i c a l w o r k i n g g r o u p ( R T W G ) m e e t i n g s , i n t e r a c t i o n

w i t h f a r m e r s / e x t e n s i o n w o r k e r s , f o c u s e d g r o u p d iscuss ions a n d s t a k e h o l d e r s '

w o r k s h o p s , p a r t i c i p a t o r y va r i e ta l se l ec t i on ( P V S ) was i n i t i a t e d i n c h i c k p e a .

T h e si tes w e r e s e l e c t e d o n t h e basis o f l oca l i m p o r t a n c e o f t h e c r o p a n d t h e i r

p o t e n t i a l .

I C M t r i a l s c o m p r i s i n g o f a l l t h e c o m p o n e n t s w e r e i n i t i a t e d i n c h i c k p e a i n

1 9 9 8 / 9 9 i n p o t e n t i a l p r o d u c t i o n p o c k e t s . P l o t sizes w e r e k e p t 3 3 3 s q m a n d

t h e f u l l package o f c r o p p r o d u c t i o n p rac t i ces w e r e c o m p a r e d w i t h f a r m e r s '

p rac t i ces .

O r i e n t a t i o n t r a i n i n g , f a r m e r s ' f i e l d days , j o i n t m o n i t o r i n g o f t r i a l s w e r e

also c o n d u c t e d i n t h e research s i tes w i t h t h e p a r t i c i p a t i o n o f f a r m e r s , l oca l

e x t e n s i o n w o r k e r s , N G O s a n d resea rch sc ien t i s t s . Re levan t da ta a n d f a r m e r s '

r eac t i ons w e r e c o l l e c t e d t h r o u g h f o r m a l a n d i n f o r m a l su rveys .
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I n t r o d u c t i o n

G r a i n l egumes o c c u p y a p p r o x i m a t e l y 1 0 % o f t o t a l c u l t i v a t e d l a n d i n N e p a l .

T h e y are g r o w n i n 3 1 1 , 2 1 0 h a w i t h t h e t o t a l p r o d u c t i o n o f 2 5 6 , 0 0 0 M T a n d

average p r o d u c t i v i t y o f 0 . 8 2 3 t / h a ( A n o n 2 0 0 3 ) . C h i c k p e a i s a n i m p o r t a n t w i n t e r

gra in l e g u m e g r o w n i n t h e Tera i a n d i n n e r Tera i reg ions i n r i c e a n d m a i z e - b a s e d

c r o p p i n g sys tems . A p a r t f r o m s u p p l y i n g c h e a p p r o t e i n t o t h e p r e d o m i n a n t l y

vege ta r ian p o p u l a t i o n , i t i s a sou rce o f i n c o m e t o p o o r a n d m a r g i n a l f a r m e r s .

Research i n t h e past has r e c o m m e n d e d s ix va r ie t i es o f c h i c k p e a ( N G L R P

2 0 0 4 ) . S u i t a b l e p r a c t i c e s f o r c u l t i v a t i o n have also b e e n r e c o m m e n d e d .

I n sp i t e t h i s , n a t i o n a l average y i e l d leve ls have s h o w n r a t h e r s l o w i n c r e m e n t s

ove r t h e p e r i o d . Research resu l t s i n d i c a t e t h a t t h o u g h t h e y i e l d p o t e n t i a l a t

t h e research s t a t i o n i s a b o u t 3 t / h a , a n d y i e l d o b t a i n e d i n f a r m e r s ' f i e l d u n d e r

w e l l m a n a g e d c o n d i t i o n s i s 1.5 t / h a , t hese have n o t b e e n r e f l e c t e d i n n a t i o n a l

p r o d u c t i v i t y . T h e reason f o r t h i s i s n o n - a d o p t i o n o f r e c o m m e n d a t i o n s d u e t o

a n u m b e r o f s o c i o e c o n o m i c , b i o t i c , a b i o t i c a n d t e c h n o l o g i c a l c o n s t r a i n t s . W i t h

these f a c t o r s i n m i n d , f a r m e r p a r t i c i p a t o r y I C M i n c h i c k p e a was i n i t i a t e d i n

d i f f e r e n t p r o d u c t i o n p o c k e t s . T h i s r e p o r t deals w i t h Farmer participatory 

research initiatives-dissemination, adoption and promotion in chickpea 

i m p l e m e n t e d i n c o l l a b o r a t i o n w i t h d i f f e r e n t s t a k e h o l d e r s w i t h f u n d i n g s u p p o r t s

f r o m A D B / I C R I S A T , D F I D / I C R I S A T , I F A D / I C R I S A T , a n d N A R D F / N A R C

d u r i n g 1 9 9 7 - 2 0 0 5 .

O b j e c t i v e : R e h a b i l i t a t i o n o f c h i c k p e a i n r i ce f a l l o w s t h r o u g h t h e p r o m o t i o n

a n d d i s s e m i n a t i o n o f I C M t e c h n o l o g i e s t o p o t e n t i a l p r o d u c t i o n p o c k e t s i n t h e

Tera i r e g i o n o f N e p a l .



For t h e d i s s e m i n a t i o n a n d p r o m o t i o n o f I C M t e c h n o l o g i e s , d i s t r i b u t i o n o f m i n i -

k i t s , c o m m u n i t y leve l seed increase, t r a i n i n g a n d d i s t r i b u t i o n o f l e a f l e t s / f o l d e r s

w e r e c a r r i e d o u t d u r i n g t h e p r o j e c t p e r i o d .

P a r t i c i p a t o r y v a r i e t a l se lec t ion (PVS)

I n P V S , re leased a n d p re - re l eased var ie t ies w e r e eva lua ted a t B a n k e , Ba rd ia ,

M a h o t t a r i , Sa r lah i a n d N a w a l p a r a s i , K a p i l b a s t u a n d C h i t w a n d i s t r i c t s ( T a b l e l ) .

T a b l e 1 . I P M t r i a l s c o n d u c t e d i n c h i c k p e a , 1 9 9 8 - 2 0 0 4 .

Y e a r

1 9 9 8 / 9 9

1 9 9 9 / 0 0

2 0 0 0 / 0 1

2 0 0 1 / 0 2

2 0 0 2 / 0 3

2 0 0 3 / 0 4

2 0 0 4 / 0 5

N o . o f

d i s t r i c t s

4

6

8

1 4

1 7

2 0

2 0

N o o f

t r i a l s

1 1 0

5 0 3

6 4 7

8 4 3

1 1 0 0

7 0 0

7 0 0

D i s t r i c t s

B a n k e , B a r d i a , N a w a l p a r a s i ,

S i r a h a

B a n k e , B a r d i a , N a w a l p a r a s i ,

S i r a h a , S a r l a h i

B a n k e , B a r d i a , N a w a l p a r a s i ,

S i r a h a , S a r l a h i , M a h o t t a r i , S i r h a ,

S u n s a r i

B a n k e , B a r d i a , N a w a l p a r a s i ,

S i r a h a , S a r l a h i , M a h o t t a r i ,

S u n s a r i , S a p t a r i , Parsa , B a r a ,

R u p a n d e h i

B a n k e , B a r d i a , N a w a l p a r a s i ,

K a p i l v a s t u , S a r l a h i , M a h o t t a r i ,

S u n s a r i , C h i t w a n

B a n k e , B a r d i a , D a n g ,

K a n c h a n p u r , S i r h a , S a p t a r i ,

N a w a l p a r a s i , R u p a n d e h i ,

K a p i l v a s t u , C h i t w a n , B a r a ,

Pa rsa , S a r l a h i , M a h o t t a r i ,

S u n s a r i , S a p t a r i , M o r a n g , J h a p a ,

R a u t a h a t , K a i l a l i

B a n k e , B a r d i a , D a n g ,

K a n c h a n p u r , S i r a h a , S a p t a r i ,

N a w a l p a r a s i , R u p a n d e h i ,

K a p i l v a s t u , C h i t w a n , B a r a ,

Pa rsa , S a r l a h i , M a h o t t a r i ,

S u n s a r i , S a p t a r i , M o r a n g , J h a p a ,

R a u t a h a t , K a i l a l i

I n v o l v e m e n t /

L i n k a g e

N A R C - I C R I S A T /

A D B

N A R C - I C R I S A T ,

D F I D

N A R C - I C R I S A T ,

D F I D

N A R C - I C R I S A T /

D F I D a n d A D B

N A R C - I C R I S A T ,

D F I D a n d R W C

N A R C - I C R I S A T /

D F I D , I F A D a n d

N A R D F

N A R C - I C R I S A T /

D F I D , I F A D a n d

N A R D F
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T a b l e 2 . C h i c k p e a g r a i n y i e l d ( t / h a ) i n P V S a t S a r l a h i , M a h o t t a r i , B a n k e a n d

B a r d i a , 2 0 0 2 / 0 3 .

V a r i e t y

A v a r o d h i

T a r a

K o s e l e e

K a l i k a

S i t a

C h a n d r a

D h a n u s h

L o c a l

M e a n

F t e s t

L S D ( 0 . 0 5 )

S a r l a h i a n d

M a h o t t a r i

2 . 5 8

1 . 5 4

1 . 6 3

1 . 7 0

2 . 0 7

1 . 5 9

1 . 7 5

1 . 2 0

1 . 7 6

0 . 3 0

B a n k e a n d B a r d i a

1 . 3 7

1 . 3 6

1 . 3 9

1 . 4 2

1 . 4 6

1 . 6 4

1 . 3 2

1 . 2 8

1 . 5 8

0 . 2 5

M e a n

2 . 0

1.5

1.5

1.6

1.8

1.6

1.5

1.2

1 . 4 1

Resu l ts t o d a t e i n d i c a t e t h a t v a r i e t y A v a r o d h i was f a v o r e d b y f a r m e r s across

t h e Tera i (Table 2 ) , w h i l e s o m e f a r m e r s p r e f e r r e d Kose lee as i t f e t c h e s h i ghe r

p r i c e i n t h e m a r k e t . S i ta was a v a r i e t y o f c h o i c e i n t h e m i d - w e s t e r n Tera i .

A v a r o d h i p e r f o r m e d b e t t e r i n sp i t e o f v e r y l o w y i e l d leve ls f o r a l l t h e va r ie t i es

a t K a p i l v a s t u s i te d u e t o h i g h e r disease a n d insec t damage i n n e w tes t s i te

o p e r a t e d b y F O R W A R D .

I n t e g r a t e d C r o p M a n a g e m e n t

I n t h e i n i t i a l years , s ing le c o m p o n e n t s o f p r o d u c t i o n t e c h n o l o g i e s w e r e e v a l u a t e d

i n d i f f e r e n t p r o d u c t i o n p o c k e t s , a n d c o m p a r e d w i t h t h e l oca l p rac t i ces o r

f a r m e r s p r a c t i c e . A l m o s t a l l t h e c o m p o n e n t s w e r e f o u n d b e t t e r t h a n t h e e x i s t i n g

f a r m e r s ' p rac t i ces . T h e r e f o r e , a l l t h e c o m p o n e n t s w e r e p a c k a g e d a s I n t e g r a t e d

C r o p M a n a g e m e n t ( I C M ) t e c h n o l o g y a n d e v a l u a t e d i n f a r m e r s ' f i e l d s ove r a 

w i d e range o f e n v i r o n m e n t s . I P M t e c h n o l o g y c o n s i s t e d o f i m p r o v e d va r i e t i es ,

seed d ress ing w i t h Bav is t in® @ 2 g / k g , basal f e r t i l i z e r a p p l i c a t i o n @ 2 0 : 4 0 : 0

N P K k g / h a , R h i z o b i u m i n o c u l a t i o n , n e e d - b a s e d f o l i a r a p p l i c a t i o n o f T h i o d a n ®

@ 2 m l / L w a t e r ( 2 - 3 t i m e s ) f o r t h e m a n a g e m e n t o f p o d b o r e r a n d B a v i s t i n ® @ 

2 g / L w a t e r 2 -3 t i m e s f o r t h e m a n a g e m e n t o f B G M . T h e p l o t size was 3 3 3 s q m 

p e r t r e a t m e n t a n d t h e p r o d u c e se r ved as a sou rce o f seeds f o r t h e s u b s e q u e n t

years . I t has also d e m o n s t r a t e d e f f e c t i v e l y t o f a r m e r s a n d d e v e l o p m e n t w o r k e r s

a n d c o n v i n c e d t h e m o f t h e s u p e r i o r i t y o f t h e se l ec ted va r ie ty .

T h e I C M package gave a n ove ra l l y i e l d i n c r e m e n t o f 1 3 4 % ove r t h e c o n t r o l

(Tab le 3 ) , t h e range b e i n g 1 0 7 - 1 9 5 % . H i g h e r n u m b e r o f p o d s / p l a n t , l o w e r

1 3 0



Farmers' field days

F a r m e r s ' f i e l d days w e r e o rgan i zed a t t h e p o d d i n g stage t o f a m i l i a r i z e f a r m e r s ,

e x t e n s i o n p e r s o n n e l a n d N G O a n d research s t a f f w i t h c h i c k p e a I C M

techno log i es a n d c rea te i n t e r a c t i o n s a m o n g t h e m . T h e s e ac t i v i t i es w e r e h e l p f u l

i n g e t t i n g a l l t h e s t a k e h o l d e r s a t one p lace , i n t e r a c t i n g a n d shar ing o n d i f f e r e n t

aspects o f t h e t e c h n o l o g i e s . T h i s has h e l p e d d i s s e m i n a t e va r ie t i es a n d I C M

t e c h n o l o g i e s .
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Promotion

O v e r t h e years t h e p r o m o t i o n o f c h i c k p e a I C M techno log ies has i n c l u d e d

d i s t r i b u t i o n o f m i n i - k i t s , c o m m u n i t y l eve l seed increase, o n - t h e - s p o t t r a i n i n g o n

c h i c k p e a I C M , f a r m e r s ' f i e l d days, w o r k s h o p s , d i s t r i b u t i o n o f I C M p r o m o t i o n a l

t o o l s , T V b roadcas ts , t r a i n i n g o f f i e l d s ta f f a n d f a r m v is i ts .

Training and capacity building

T r a i n i n g p r o g r a m s o n c h i c k p e a I C M w e r e o rgan i zed t h r o u g h c o l l a b o r a t i n g

s ta t i ons /agenc ies . E x p e r t s f r o m t h e D e p a r t m e n t o f A g r i c u l t u r e , N G O s a n d

N A R C s ta t ions p a r t i c i p a t e d a s resou rce persons i n t h e t r a i n i n g p r o g r a m s

organ i zed o n - f a r m . D u r i n g 1 9 9 7 / 9 8 - 2 0 0 3 / 0 4 , m o r e t h a n 1 2 0 0 0 f a r m e r s f r o m

2 0 Tera i d i s t r i c t s have b e e n a c q u a i n t e d w i t h i m p r o v e d m a n a g e m e n t o f c h i c k p e a ,

t h r o u g h t r a i n i ngs , e x p o s u r e v i s i t s , d i s t r i b u t i o n o f l i t e r a t u r e and f o r m a l a n d

i n f o r m a l c o n t a c t s , t h r o u g h d i f f e r e n t i m p l e m e n t i n g / c o l l a b o r a t i n g agencies.

T a b l e 3 . C o m p a r a t i v e p e r f o r m a n c e o f t h e I C M p a c k a g e o n c h i c k p e a y i e l d ,

1 9 9 8 / 9 9 - 2 0 0 3 / 0 4 .

C r o p

C h i c k p e a

S e e d y i e l d ( t / h a )

I C M N o n - I C M

1 . 9 7 0 . 8 4

P e r c e n t y i e l d i n c r e a s e

o v e r c o n t r o l

R a n g e M e a n

1 0 7 - 1 9 5 1 3 4

S o u r c e : N e u p a n e e t a l . 2 0 0 2 a n d N G L R P 2 0 0 4 .

disease and insec t i n c i d e n c e w e r e assoc ia ted w i t h I C M . I n cases w h e r e f a r m e r s

also a p p l i e d p l a n t p r o t e c t i o n measures t h e d i f f e r e n c e s w e r e on l y m a r g i n a l .

E c o n o m i c analysis o f a p p l i c a t i o n o f I P M has i n d i c a t e d t h a t i t i s h i gh l y p r o f i t a b l e

t o a p p l y p l a n t p r o t e c t i o n measures f o r t h e c o n t r o l o f p o d bo re r and B G M .



I m p a c t a s s e s s m e n t

A s t u d y o n i m p a c t assessment o f I C M t e c h n o l o g y was c o n d u c t e d a t se l ec ted

p r o j e c t s i tes. A b o u t 4 0 0 research p a r t i c i p a n t s a n d 1 0 0 n o n - p a r t i c i p a n t f a r m e r s

f r o m B a n k e , Ba rd i a , Sar lah i a n d M a h o t t a r i d i s t r i c t s w e r e se l ec ted f o r t h e s tudy .

Resu l ts i n d i c a t e d t h a t p a r t i c i p a t o r y c h i c k p e a I C M s i gn i f i can t l y i nc reased

h o u s e h o l d i n c o m e , a n d o f f e r e d a d i v e r s i t y o f c r o p va r ie t i es a n d c h o i c e . A d o p t i o n

o f I C M has e n h a n c e d t h e d i e t a r y i n t a k e o f c h i c k p e a , i nc reased f a r m e r s ' a b i l i t y

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

1. Seed transaction 

F a r m e r s ' access t o i m p r o v e d seed a n d i ts d i s s e m i n a t i o n was o f c o n s i d e r a b l e

i m p o r t a n c e . Seeds w e r e so ld t o areas as fa r as 3 5 - 4 0 km f r o m Bard ibas a n d

L a l b a n d i , w h i c h serve a s seed v i l lages. I n t h e m i d w e s t e r n r e g i o n , 8 3 % o f f a r m e r

r e s p o n d e n t s so ld seed t o o t h e r v i l lages, t r a d e r s a n d N G O s / C B O s , w h e r e a s i n

t h e c e n t r a l r e g i o n , 7 3 % f a r m e r s s o l d i t t o o t h e r v i l lages. I n t h e p r o j e c t area,

seed s o l d p e r h o u s e h o l d was 127 k g i n t h e m i d - w e s t a n d 2 7 9 k g i n t h e c e n t r a l

r e g i o n . A d d i t i o n a l e m p l o y m e n t g e n e r a t i o n @ 5 0 m a n - d a y s p e r h a f o r a d d i t i o n a l

c h i c k p e a g r o w i n g has b e e n r e c o r d e d i n t h e p r o j e c t s i tes.

2. Reduction in cost of production 

T h e u n i t cost o f p r o d u c t i o n w i t h I C M was 6 2 % l o w e r c o m p a r e d t o f a r m e r s

prac t ices . N e t i n c o m e f r o m I P M was 1 0 5 6 k g / k a t h a a s c o m p a r e d t o 3 1 0 k g / k a t h a

f r o m f a r m e r s p rac t i ces (Pande e t a l . 2 0 0 3 ) . F a r m e r s w e r e ab le t o save m o n e y

f r o m c h i c k p e a sales a n d i nves t i n repa i r s , e d u c a t i o n a n d h e a l t h serv ices. T h e

c o n s u m p t i o n o f c h i c k p e a i n t h e p r o j e c t area i nc reased c o m p a r e d t o t h e base

year.

3. Community level seed production 

P V S a n d I C M ac t i v i t i e s have s u p p o r t e d loca l seed sys tems . I n t h e absence o f

o rgan i zed seed d i s t r i b u t i o n sys tems , t h e p r o j e c t s i tes a c t e d as t h e seed resou rce

cen te rs , apa r t f r o m f a r m e r - t o - f a r m e r d i f f u s i o n o f s e e d s / t e c h n o l o g i e s . L a l b a n d i ,

Bard ibas , a n d D G a o n have b e c o m e k n o w n as seed c e n t e r s f o r c h i c k p e a .

4. Change in cropping pattern 

A t L a l b a n d i , Sa r lah i , area u n d e r t o m a t o i s s l o w l y b e i n g r e p l a c e d b y c h i c k p e a a s

a resu l t o f i t s p r o f i t a b i l i t y . T h e t r a d i t i o n a l m a i z e - t o m a t o p a t t e r n i s b e i n g s l o w l y

r e p l a c e d b y m a i z e - c h i c k p e a . T h e area u n d e r c h i c k p e a has i n c r e a s e d a n d t h e

v i l lage serves as a sou rce o f c h i c k p e a seeds. In t h e Bard ibas area, w h e r e c h i c k p e a

is s o w n in r i ce f a l l o w s , i ts area has i nc reased c o n s i d e r a b l y as f a r m e r s f o u n d t h i s

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

g o i n g u p a r o u n d t h e p r o j e c t s i tes.
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Constraints and opportunities

A l t h o u g h t h e resu l t s f r o m c h i c k p e a I C M research w e r e h i g h l y e n c o u r a g i n g

a n d t h e i m p a c t assessment s h o w e d pos i t i ve bene f i t s o f t h e t e c h n o l o g i e s , t h e

d i s s e m i n a t i o n has b e e n r a t h e r s low. T h i s m a y b e asc r i bed t o n o n - a v a i l a b i l i t y o f

i m p r o v e d seeds, r i s k y n a t u r e o f t h e c r o p , i n a d e q u a t e e x t e n s i o n serv ices, a n d

b e t t e r o p t i o n s ava i lab le t o f a r m e r s .

C h i c k p e a i s a t r a d i t i o n a l c r o p , a n d c o n s u m e d da i l y in a v a r i e t y o f w a y s .

T h e r e are a m p l e o p p o r t u n i t i e s f o r e x p a n s i o n o f i ts area a n d p r o d u c t i o n because

t h e d e m a n d f o r c h i c k p e a i s i nc reas ing a n d 2 0 , 0 0 0 tons o f c h i c k p e a w o u l d b e

n e e d e d t o m e e t t h e d e m a n d o f i nc reased p o p u l a t i o n b y 2 0 2 0 . I C M t e c h n o l o g i e s

w i l l h e l p d o u b l e c u r r e n t y i e l d leve ls . C u r r e n t es t ima tes o f r i ce f a l l o w s i n t h e

c o u n t r y are a b o u t 4 0 0 t h o u s a n d hec ta res , w h i c h c o u l d b e b r o u g h t u n d e r

c h i c k p e a , t h r o u g h t h e c o n c e r t e d e f f o r t s o f research , e x t e n s i o n , C B O s , N G O s

a n d o t h e r s t a k e h o l d e r s i n v o l v e d i n sca l i ng -up t h e t echno log ies .

C o n c l u s i o n

P a r t i c i p a t o r y o n - f a r m I C M research o n c h i c k p e a has p r o v i d e d a n o p p o r t u n i t y

f o r f a r m e r s t o se lect va r ie t ies a n d t e c h n o l o g i e s best s u i t e d t o t h e i r c o n d i t i o n .

D i s s e m i n a t i o n o f va r ie t ies was fas te r a n d e f f e c t i v e t h r o u g h f a r m e r - t o - f a r m e r

exchange , t h e b a r t e r s y s t e m a n d o t h e r loca l means . These e f f o r t s have h e l p e d

i n s u p p o r t i n g loca l seed sys tems , c r e a t e d n e w e r o p p o r t u n i t i e s f o r seed

t r a n s a c t i o n / s a l e a n d m a i n t a i n e d c h i c k p e a va r i e t a l d i v e r s i t y i n t h e l oca l i t i es . T h e

t e c h n o l o g i e s n e e d t o b e sca led u p t h r o u g h regu la r e x t e n s i o n sys tems t h r o u g h o u t

t h e Tera i d i s t r i c t s o f N e p a l .
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I n t r o d u c t i o n

Rura l p o v e r t y r e m a i n s pervas ive t h r o u g h o u t N e p a l , t h e poo res t c o u n t r y i n

S o u t h As ia and a p r e d o m i n a n t l y agrar ian n a t i o n , w i t h 6 0 % o f i t s G N P d e r i v e d

f r o m a g r i c u l t u r e . T h e p r i n c i p a l f o o d s are cereals ( r i ce , ma i ze a n d w h e a t ) w i t h

g ra in l e g u m e s g r o w n a s seconda ry c rops d u r i n g t h e w i n t e r , m o s t l y i n p a d d y

f i e l d s us ing res idua l m o i s t u r e f o r p l a n t e s t a b l i s h m e n t . A s t h e s tap le c r o p , r i ce

i s g r o w n i n 1.45 m i l l i o n hec ta res across t h e c o u n t r y b u t 4 0 0 , 0 0 0 h a r e m a i n

f a l l o w i n w i n t e r (Subba Rao e t a l . 2 0 0 1 ) . T h e e x p l o i t a t i o n o f t h i s u n c u l t i v a t e d

l a n d o f f e r s one r o u t e t o reso l v ing p r o b l e m s o f f o o d secu r i t y i n N e p a l . C h i c k p e a

( C i c e r arietinum L . ) , t h e 3 r d m o s t i m p o r t a n t pu l se in N e p a l a f t e r l en t i l s (Lens 

esculenta) a n d p igeonpea ( C a j a n u s cajan) p r o v i d e s a h i g h y i e l d i n g a n d h i g h

va lue c r o p o p t i o n f o r p o o r f a r m e r s . L i k e al l pu lses , ch i ckpea i s a ve ry i m p o r t a n t

sou rce o f p r o t e i n f o r p o o r r u r a l f a m i l i e s a n d e q u a l l y s o f o r t h e u r b a n poo r . I t i s

also va luab le because i t is a h i g h l y ve rsa t i l e g ra in and is used f o r m a k i n g b i s cu i t s ,

b reads a n d swee ts as w e l l as a soup vege tab le . I t p r o v i d e s an e x c e l l e n t c r o p w i t h

w h i c h t o t a c k l e f o o d secu r i t y a n d a l l ev i a t i ng m a l n u t r i t i o n , a n d a s a w i n t e r c r o p ,

i t l ends a s t r ong focus on t h e a g r i c u l t u r a l r o l e o f w o m e n .

H o w e v e r , y i e l ds o f c h i c k p e a have dec reased i n r ecen t years p r i m a r i l y d u e

t o disease a n d insec t pest p r o b l e m s a n d t h e r e l u c t a n c e o f f a r m e r s t o inves t t i m e

a n d m o n e y in a c r o p t h a t i nc reas ing l y fa i ls . T h i s has r e s u l t e d in a d e c l i n e in g ra i n

l e g u m e c o n s u m p t i o n t o a b o u t 2 5 % o f t h e l eve l r e c o m m e n d e d b y F A O ie , less

t h a n 1 0 k g / c a p i t a / a n n u m (Pandey e t a l . 2 0 0 0 ) . O w i n g t o severe c r o p f a i l u res ,

espec ia l l y i n t h e 1 9 9 7 / 9 8 season, u p t o 9 0 % o f c h i c k p e a c o n s u m e d i n N e p a l

i s n o w i m p o r t e d a c c o r d i n g t o Johansen ( 2 0 0 1 ) . T h i s f r e q u e n t c r o p i n s e c u r i t y

assoc ia ted w i t h t h e p r o d u c t i o n o f c h i c k p e a over t h e past t w e n t y years has seen

a d e c l i n e i n area s o w n u n d e r c h i c k p e a d r o p f r o m m o r e t h a n 5 0 , 0 0 0 h a i n 1 9 8 0

to less t h a n 1 0 , 0 0 0 ha i n 2 0 0 3 a c c o r d i n g to r e p o r t s a t t h i s m e e t i n g . A d e c l i n e

i n t h e p r o d u c t i o n o f l e g u m i n o u s c rops c o u l d have a negat i ve i m p a c t o n t h e

sus ta i nab i l i t y o f t h e ce rea l -based sys tems because l egumes e n h a n c e soi l f e r t i l i t y

t h r o u g h n i t r o g e n f i x a t i o n a n d as o rgan ic m a t t e r .

1Natural Resources Inst i tute, Universi ty of Greenwich, Chatham, ME4 4TB, UK .
2 lnternational Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh,
3Nepal Agricultural Research Counci l , PO Box 5459, Kathmandu, Nepal.
4Department of Economics, SGRR (PG) College, Dehradun, Uttaranchal, India.
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W h i l e y i e l ds us ing t r a d i t i o n a l app roaches are l o w ( < 0 . 8 t / h a ) , t h e scope

f o r i nc reas ing c h i c k p e a i s h i g h t h r o u g h inc reas ing e f f i c iency , e x p l o i t i n g t h e large

area o f w i n t e r r i ce f a l l o w s a n d t h e s i m p l e f ac t t h a t t h e r e i s a lways d e m a n d i n a 

c o u n t r y t h a t has a 9 0 % d e f i c i t o f t h e c r o p . H o w l o n g m i g h t i t b e b e f o r e N e p a l

beg ins i m p o r t i n g i t s c h i c k p e a f r o m A u s t r a l i a o r Canada?

M a j o r p r o j e c t o u t p u t s - Phase 1 

T h e ove ra l l a i m o f t h i s p r o j e c t was t o p r o m o t e t h e a d o p t i o n o f a n I n t e g r a t e d

C r o p M a n a g e m e n t ( I C M ) s t ra tegy f o r i nc reased c h i c k p e a p r o d u c t i o n a n d

t h e o u t c o m e s o f t h e p r o j e c t have b e e n r e p o r t e d (Pande e t a l . 2 0 0 3 a , b & c ;

S t e v e n s o n 2 0 0 4 ) . W i t h i n t h e f i r s t phase, w e a i m e d t o ach ieve several spec i f i c

goals, w h i c h are s u m m a r i z e d b e l o w (Pande e t a l . 2 0 0 3 a & b ) .

1. Survey current farmer practices for chickpea production

using participatory rural appraisal (PRA) - what are the

problems?

T h e o u t c o m e o f t h i s phase are d e t a i l e d b y Pande e t a l . ( 2 0 0 3 a ) . T h e area o f

p r o d u c t i o n was d e c l i n i n g a n d f a r m e r s w e r e ach iev i ng l o w y i e l ds . Fa rmers w e r e

also r e p o r t e d l y n o t o p t i m i z i n g p r o d u c t i o n o r m a n a g i n g c o n s t r a i n t s . O n e d i r e c t

o u t c o m e o f t h i s was a severe o u t b r e a k o f B G M i n 1 9 9 7 / 9 8 , w h i c h severe ly

a f f e c t e d f a r m e r c o n f i d e n c e i n t h e c r o p . M o r e spec i f i ca l ly , f a r m e r s r e p o r t e d a 

lack o f q u a l i t y seed a n d o f su i t ab le p r o g e n y w i t h i n e f f e c t i v e o r a d u l t e r a t e d

ag rochem ica l s a n d a p o o r k n o w l e d g e o f h o w t o use t h e m . Seed losses i n s torage

w e r e also r e p o r t e d b u t b y fa r t h e m o s t i m p o r t a n t c o n s t r a i n t s a c c o r d i n g t o f a r m e r s

are t h e diseases F u s a r i u m W i l t a n d B G M a long w i t h t h e p o d bore r . H o w e v e r , i t

was also c lear t h a t t h e scope f o r i nc reas ing p r o d u c t i o n was c o n s i d e r a b l e t h r o u g h

inc reas ing e f f i c i e n c y a n d e x p l o i t i n g t h e large area o f w i n t e r r i ce f a l l o w s .

2. Develop and validate a new ICM package that was

appropriate, effective and affordable.

T h e second o u t p u t o f t h e f i r s t phase was t o d e v e l o p t h e t e c h n o l o g y a n d p r e s e n t

i t i n a w a y t h a t was usab le b y f a r m e r s . T h e I C M package c o n s i s t e d o f t h e

f o l l o w i n g c o m p o n e n t s :

1 . I m p r o v e d c u l t i v a r s , A v a r o d h i o r Tara, w h i c h are b o t h res i s tan t t o F u s a r i u m

w i l t , t o l e r a n t t o B G M a n d h i g h y i e l d i n g . I m p o r t a n t l y , t hese w e r e s e l e c t e d

by f a r m e r s t h e m s e l v e s as p r e f e r r e d va r ie t i es i n p a r t i c i p a t o r y s e l e c t i o n

t r i a l s .

2 . F u n g i c i d a l t r e a t m e n t o f seed ( t h i r u m + B a v i s t i n ( 1 :1 r a t i o ) @ 2 g / k g

seed) .
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3. Produce and disseminate promotional tools on ICM.

T h e I C M package was p r o m o t e d t h r o u g h f a r m e r schools , N A R C e x t e n s i o n

serv ices a n d N G O l i nks es tab l i shed u n d e r t h e p rev ious I C R I S A T l e d c r o p

d i v e r s i f i c a t i o n p r o j e c t , f u n d e d b y t h e A s i a n D e v e l o p m e n t Bank ( A D B ) . A 

c e n t r a l f ace t o f t h e p r o j e c t was t o use t h e f a r m e r p a r t i c i p a t o r y t e c h n i q u e s

p r e v i o u s l y d e v e l o p e d b y I C R I S A T / N A R S u n d e r p rev ious g ra in l e g u m e p r o j e c t s

s o t h a t f a r m e r s t h e m s e l v e s s h o u l d c o n d u c t a l l o n - f a r m t r ia ls . T h e p e r f o r m a n c e

o f t h e package based u p o n g ra in y i e l d s was m o n i t o r e d b u t s i m p l e t o o l s w e r e

n e e d e d t o p r o v i d e f a r m e r s w i t h a g u i d e t o I C M a long w i t h f a r m e r schoo ls .

T h e N A R C / N R l / I C R I S A T t e a m d e v e l o p e d p r o m o t i o n t oo l s f o r t h e n e w

c h i c k p e a I C M s y s t e m . A s w e l l a s pos te rs a n d ma te r i a l s f o r s h o w i n g f a r m e r s

a t f i e l d schoo ls , t h e t e a m p r o d u c e d i n f o r m a t i o n cards i n N e p a l e s e d e t a i l i n g

al l stages o f c h i c k p e a g r o w t h , w h e n t h e y are a f f e c t e d b y t h e p r i n c i p a l t a rge t

c o n s t r a i n t s o f t h e p r o j e c t a n d h o w best t o manage t h e m (Pla tes 1 a n d 2 ) . D u r i n g

t h e 2 0 0 0 - 2 0 0 1 season, p r o m o t i o n too l s f o r n e w i n t e g r a t e d t e c h n o l o g i e s w e r e

d i s t r i b u t e d . T h e s e sheets w e r e p r o d u c e d a n d used d u r i n g t h e m a i n p r o m o t i o n

phases i n years 2 a n d 3 . T h e y w e r e d i s s e m i n a t e d to a t least 2 0 0 0 f a r m e r s i n t h e

ta rge t areas i n year 3 . T h e y have n o w b e e n u p d a t e d .
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3 . Seed p r i m i n g t o increase g e r m i n a t i o n a n d ove ra l l v igor .

4 . T h e a p p l i c a t i o n o f R h i z o b i u m i n o c u l u m @3g/kgseed ( w h e r e n o t p r e v i o u s l y

a p p l i e d ) .

5 . A d d i t i o n o f d i a m m o n i u m p h o s p h a t e ( D A P ) (a) 100 k g / h a .

6 . P r o p h y l a c t i c B G M c o n t r o l (Bav i s t i n @ l g / l i t e r o f w a t e r ; 1 7 l i t e r o f w a t e r /

k a t h a ) .

7 . Pod b o r e r c o n t r o l w i t h T h i o d a n @ 3 m l / l i t e r o f w a t e r ( 1 7 l i t e r o f w a t e r /

k a t h a ) .

8 . B o r o n a p p l i c a t i o n i n areas s h o w n t o b e b o r o n d e f i c i e n t ( r e s t r i c t e d t o s o m e

f a r m s i n t h e c e n t r a l r e g i o n ) .

9 . M a i n t e n a n c e o f a n o p e n canopy t o r e d u c e m i c r o c l i m a t i c h u m i d i t y a n d t h u s

r e d u c e B G M b y a v o i d i n g excess ive f e r t i l i z e r o r i r r i g a t i o n .

10 . E n c o u r a g i n g s u n - d r y i n g seed p r i o r t o s torage t o r e d u c e insect i n f e s t a t i o n a n d

s u b s e q u e n t t r e a t m e n t w i t h n a p h t h a l e n e , A z a d i r a c h t i n , o i l o r c h i l l i p o w d e r

to m a i n t a i n seeds insec t f r e e . A l s o k e e p i n g seed i n sealed con ta i ne rs .

I t i s w o r t h n o t i n g t h a t 2 to 4 o p e r a t i o n s can be ach ieved in one s ing le

t r e a t m e n t .



Fig. 1. Yield of chickpea with and without l C M , 2000-2003. 

4. Rebuild confidence in farmers.

O n - f a r m g ra in y i e l ds a c h i e v e d b y f a r m e r s t h r o u g h o u t t h e p r o j e c t area have

s h o w n f a r m e r s t h a t i t i s poss ib le t o g r o w c h i c k p e a p r o f i t a b l y . N o t o n l y have y i e l d s

d o u b l e d (F ig . 1 ) b u t because o f t h e r e l a t i v e l y l o w a d d i t i o n a l i n v e s t m e n t f o r t h e

I C M t e c h n o l o g y above t h a t a l ready r e q u i r e d f o r t h e t r a d i t i o n a l p r o d u c t i o n , t h e

ac tua l u n i t cos t p e r k g i s a l m o s t h a l v e d w h e n us ing t h e I C M package d e v e l o p e d

o n t h i s p r o j e c t (Tab le 1) .

T a b l e 1 . T h e e c o n o m i c s o f c h i c k p e a p r o d u c t i o n ( N R s / h a ) w i t h a n d w i t h o u t

I C M .

T o t a l c o s t

G r o s s i n c o m e

N e t i n c o m e

U n i t c o s t o f p r o d u c t i o n ( N R s / k g )

W i t h o u t I C M

1 4 9 6 2

2 4 1 2 0

9 1 5 8

1 7 . 5 3

W i t h I C M

1 6 4 5 4

3 5 4 4 0

1 8 9 8 6

9 . 2 6

C h a n g e (%)

9 . 9 7

4 6 . 9 3

1 0 7

4 7 . 1 8
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2. Ensure sustainability of outputs and identify exit strategies.

I t was c e n t r a l t o t h e p r o j e c t p l a n t o d e v e l o p m e c h a n i s m s t h a t e n s u r e d sus ta inab le

o u t p u t s . I t was i m p o r t a n t t h a t I C M techno log ies s t i l l b e u s e d a f t e r t h e l i f e t i m e

o f t h e p r o j e c t . T h e f i r s t i n d i c a t i o n o f success was w h e n f a r m e r s t o l d us i n

var ious surveys t h a t t h e y w o u l d c o n t i n u e w i t h t h e I C M . Su rvey i n f o r m a t i o n

ind i ca tes t h a t t h i s i s t h e case w i t h a m a j o r i t y o f f a r m e r s i n v o l v e d . H o w e v e r ,

a d d i t i o n a l i n d i c a t o r s o f l o n g e v i t y w e r e p r e d i c t e d f r o m t h e i n v o l v e m e n t o f a 

seed se l ler w h o set u p i n t e r a c t i o n s w i t h c o m m u n i t y based o rgan iza t i ons a n d

c o m m e r c i a l i z e d t h e b r o a d e r d i s t r i b u t i o n o f b o t h t h e seed v a r i e t y a n d t h e

t e c h n o l o g i e s b y c o p y i n g o u r i n f o r m a t i o n sheets. W e also p r o v i d e d s o m e seed
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M a j o r p r o j e c t o u t p u t s - Phase 2 

Phase 2 o f t h e p r o j e c t a i m e d t o p r o m o t e t h e k n o w l e d g e w i d e l y , d e v e l o p u p -

sca l ing s t ra teg ies , eva lua te i m p a c t and i d e n t i f y e x i t s t ra teg ies .

1. Promote project technologies widely and increase numbers

of farmers growing chickpea in the Terai and increase area

under chickpea production.

I n o r d e r t o s ta r t t h e p r o m o t i o n process , f a r m e r f i e l d schools w e r e c o n d u c t e d

w i t h a l l f a r m e r s p r i o r t o t h e c h i c k p e a - g r o w i n g seasons i n years 2 a n d 3 to i n f o r m

p a r t i c i p a n t s a n d d i s t r i b u t e p r o m o t i o n a l t oo l s and t echno log ies . I n t h e 2 0 0 1 -

2 0 0 2 c r o p p i n g season, t h e v a l i d a t e d package f r o m o u t p u t 3 was p r o m o t e d t o

ta rge t f a r m e r s . I n t h e f i r s t season, t h e a i m was t o i nvo l ve a n i n i t i a l t a rge t g r o u p

o f 5 0 0 r e p r e s e n t a t i v e f a r m e r s f r o m t h e m a i n ta rge t areas f o r v a l i d a t i o n b u t i n

s u b s e q u e n t years , t h e a i m was t o scale u p p r o m o t i o n o f t h e package.

Tr ia ls e x p a n d e d d r a m a t i c a l l y i n subsequen t years. I n 2 0 0 1 / 2 0 0 2 , 1 1 0 0

s i m i l a r t r i a l s w e r e set u p w i t h f a r m e r s , i n n e w d i s t r i c t s a s w e l l . I n 2 0 0 2 / 2 0 0 3 ,

m o r e t h a n 2 0 0 0 f a r m e r s r e c e i v e d t h e I P M package i ng red ien t s t o t r y . F u r t h e r ,

l oca l scou ts a n d f a r m leaders i n d i c a t e d t h a t m a n y e l e m e n t s o f t h e I P M p r a c t i c e

h a d b e e n a d o p t e d b y a n e s t i m a t e d a d d i t i o n a l 5 0 0 0 f a r m e r s , w h o h a d a s s i m i l a t e d

t h e k n o w l e d g e b y var ious loca l processes o f c o m m u n i c a t i o n . F a r m e r schoo ls

c o n s i s t e d o f sma l l g roups o f n o m o r e t h a n 5 0 f a r m e r s f r o m t h e same v i l lage w h o

k n e w each o t h e r a n d w e r e able t o d iscuss I P M i n t h e same language a n d w i t h

re levance t o p a r t i c u l a r f a r m i n g app roaches pecu l i a r t o t h e i r v i l lage o r d i s t r i c t .

T h e d i s s e m i n a t i o n t o t h e N e p a l i f a r m i n g c o m m u n i t y was ca r r i ed o u t d i r e c t l y

t h r o u g h p r o j e c t p r o m o t i o n ac t i v i t i es a n d t h r o u g h es tab l i shed N A R C n e t w o r k

and ac t i v i t i es such as f a r m e r schoo ls . I n a d d i t i o n , loca l m e d i a w e r e also t a r g e t e d

f o r press releases and a r t i c les . T o i n f o r m t h e sc ien t i f i c c o m m u n i t y i n S o u t h

As ia , a r t i c les a n d i n f o r m a t i o n b u l l e t i n s have b e e n p r o d u c e d a n d p u b l i s h e d .



var ie t i es a n d t e c h n o l o g i c a l adv i ce t o a pa ra l l e l p r o j e c t w o r k i n g o n l e g u m e

p r o d u c t i o n i n r a i n f e d r a b i c r o p p i n g sys tems via N G O , F O R W A R D . I n s o m e o f

o u r t a rge t f a r m e r s g r o u p s , w e m e t w i t h r e s o u n d i n g success n o t a b l y i n L a l b a n d i

v i l lage , Sar lah i d i s t r i c t . I n O c t o b e r 2 0 0 1 , w e p r o v i d e d a p p r o x i m a t e l y 4 0 0

f a r m e r s w i t h 1.2 k g each , w h i c h was e n o u g h t o p r o d u c e 1 k a t h a ( 0 . 0 3 3 ha)

each . T h e t o t a l area s o w n i n t h i s yea r w a s 1 3 ha . H o w e v e r i n O c t o b e r 2 0 0 3 , t h e

area i n L a l b a n d i s o w n t o c h i c k p e a was m o r e t h a n 1 2 0 h a i n d i c a t i n g t h a t f a r m e r s

w e r e a d o p t i n g t h e t e c h n o l o g y , w e r e secu r i ng t h e i r o w n seed f o r up - sca l i ng a n d

w e r e e x p a n d i n g t h e i r w i n t e r c r o p p i n g r e m i t .

3. Determine impact of activities.

W e c o n d u c t e d surveys t h r o u g h o u t t h e p r o j e c t a n d t h e resu l t s o f t hese surveys

are p u b l i s h e d by Pande et a l . ( 2 0 0 3 a , b & c) a n d are p r e s e n t e d by B o u r a i e t a l .

( 2 0 0 5 ) . T h e s tud ies c o m p r i s e d a 7-day su rvey o f g r o u p d iscuss ions w i t h 3 0 0

f a r m e r s a n d t h e f i nd ings revea led t h a t t h e i m p a c t o n l i v e l i h o o d s was subs tan t i a l

w i t h a m a j o r i t y o f f a r m e r s d e s c r i b i n g i m p r o v e m e n t s i n a l l aspects o f d o m e s t i c

l i f e , a l t h o u g h t h e e x t e n t o f t hese i m p a c t s d e p e n d e d o n t h e size o f h o l d i n g .

O v e r a l l d o m e s t i c e x p e n d i t u r e i n t h e h o u s e h o l d s inc reased b y 4 5 % ove r

t h e course o f t h e p r o j e c t r e f l e c t i n g f a r m e r s ' increase i n w e a l t h . T h i s e x t r a

i n c o m e a l l o w e d t h e m a j o r i t y o f h o u s e h o l d s t o increase e x p e n d i t u r e o n

c h i l d r e n ' s e d u c a t i o n , a n d pu rchase o f f o o d a n d m e d i c i n e . O n e d r a m a t i c change

was t h e n u m b e r o f f a r m e r s m o v i n g f r o m m u d houses t o b r i c k houses o r even

b u i l d i n g t h e m f r o m sc ra t ch ( 5 - 1 0 % ) . U p t o 2 2 % o f f a r m e r s r e p o r t e d p a y i n g

o f f d e b t s . T h e r e was also a d i r e c t i m p a c t o n e m p l o y m e n t w i t h n u m b e r o f days

o f e m p l o y m e n t f o r I C M f a r m e r s i nc reas ing b y 6 2 % c o m p a r e d t o n o n - I C M

f a r m e r s .

C o n c l u s i o n s

T h e p r e s e n t s t u d y success fu l l y p r o m o t e d t h e a d o p t i o n o f c r o p p r o t e c t i o n

t e c h n o l o g i e s f o r i m p r o v i n g t h e p r o d u c t i v i t y a n d r e l i a b i l i t y o f c h i c k p e a i n

s m a l l h o l d e r f a r m s i n N e p a l .

T h e f o l l o w i n g f a c t o r s w e r e u n d e r s t o o d t o i n f l u e n c e u p t a k e a n d a d o p t i o n :

• T h e i n s t i t u t i o n a l s e t - u p f o r research a n d d i s s e m i n a t i o n .

• Ava i l ab l e c r o p p r o t e c t i o n s t ra teg ies o r t e c h n o l o g i e s .

• D i s s e m i n a t i o n m e t h o d s e m p l o y e d .

• F a r m e r c i r c u m s t a n c e s .

I t i s e v i d e n t t h a t t h e i n s t i t u t i o n a l s e t - u p f o r research a n d d i s s e m i n a t i o n does

ex i s t . I n t h e m a j o r i t y o f cases, i n a d e q u a t e resources appear t o be a c o n s t r a i n t

f o r b o t h resea rch a n d e x t e n s i o n . T h e r e i s t h e r e f o r e , a n e e d t o f o r m p a r t n e r s h i p s
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i n o r d e r t o m a k e t h e t e c h n o l o g y g e n e r a t i o n a n d d i s s e m i n a t i o n process m o r e

respons ive t o f a r m e r s ' needs. T h e p u b l i c , p r i v a t e and N G O sec to rs , w o r k i n g a s

serv ice p r o v i d e r s t o g e t h e r w i t h t h e f a r m e r s , o u g h t t o b e i n v o l v e d i n t h e research

a n d d i s s e m i n a t i o n process. T h i s w o u l d appear t o be a feas ib le a r r a n g e m e n t

g i ven t h e d w i n d l i n g resources f o r ag r i cu l t u ra l research a n d e x t e n s i o n .

I t i s also e v i d e n t f r o m t h e p resen t s t u d y t h a t t h e key a t t r i b u t e o f any

g i v e n c r o p p r o t e c t i o n t e c h n o l o g y i s d e m o n s t r a b l e e f f i cacy a n d ava i l ab i l i t y o f

t e c h n o l o g i e s . For t h a t reason , t h e m a j o r i t y o f ch i ckpea p r o d u c e r s i n N e p a l

s h o u l d c o n t i n u e t o e m p l o y c h e m i c a l c o n t r o l m e t h o d s a l t h o u g h H N P V i s a n

e f f e c t i v e a l t e r n a t i v e a n d i s d e s c r i b e d by D G r z y w a c z i n t h i s v o l u m e b u t i s

n o t p r e s e n t l y gene ra l l y ava i lab le . G i v e n t h e q u a l i t y assoc ia ted w i t h c h e m i c a l

c o n t r o l s t ra tegy a n d i nc reas ing r e p o r t s o f i n sec t i c i de res is tance, t h e r e i s an e v e n

grea te r n e e d f o r es tab l i sh ing H N P V as a w i d e l y avai lable a l t e rna t i ve .

T h e p r e s e n t s t u d y r e v e a l e d a n array o f p a t h w a y s f o r d i s s e m i n a t i n g c r o p

p r o t e c t i o n o u t p u t s . N A R C appears t o have adequa te and f u n c t i o n a l e x t e n s i o n

sys tems b u t t h e D e p a r t m e n t o f A g r i c u l t u r e ( D o A ) i s t h e p r i n c i p a l e x t e n s i o n

serv ice i n c o u n t r y , a n d s o i t i s essent ia l t h a t D o A shows c o m m i t m e n t t o u p -

sca l ing t h e o u t p u t s o f t h i s p r o j e c t t o ensure b r o a d u p t a k e a n d u l t i m a t e l y p o v e r t y

a l l e v i a t i o n . I n t e r m s o f s t ra teg ies f o r sca l i ng -up , t h e a p p r o a c h t o m o s t l i k e l y t o

succeed w o u l d b e v ia t h e d i s t r i b u t i o n o f m i n i - k i t s .

T h e cos t o f I C M i n p u t s f o r c h i c k p e a / k a t h a are:

Seed (1.5 kg)

Seed t rea tment components inc lud ing Rhizobium

Fert i l izer (DAP)

Fungicide for B G M

Insect ic ide for pod borer

Plastic bag ( for dry storage of seed for next year)

In fo rmat ion leaflet

Total

NRs 45

NRs 10

NRs 40

NRs 25

NRs 35

NRs 10

NRs 15

NRs 180
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NPV for pod borer control and its uptake
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Abstract

Pod borer is the most serious pest of chickpea in Nepal and its control 

based upon chemical insecticides alone has met major problems of 

resistance. There is a clear need for alternative pod borer control 

techniques. One of the most promising alternative controls is 

nucleopolyhedrovirus or NPV. This is effective, safe and has been 

adopted in a number of countries as part of the national pod borer 

lPM strategy. The chickpea lPM project has conducted evaluations 

of NPV in Nepal and results show it to be as effective or better than 

existing chemical control. However, if promotion of NPV in Nepal for 

pod borer control were to be adopted, a policy for the supply of NPV 

would need to be developed. Importation is feasible but local production 

would probably be cheaper. Several models of local production exist 

including farmer production, village production, state or extension 

service production and commercial private sector production and 

these models need to be evaluated for adoption in Nepal. A national 

system of regulation for NPV would also need to be developed. 

I n t r o d u c t i o n

T h e p o d b o r e r Helicoverpa ( H e l i o t h i s ) armigera has b e e n s h o w n to be t h e m o s t

ser ious pes t o f c h i c k p e a i n N e p a l (Pa th i c 2 0 0 1 ) a n d i s t h e m a j o r pest o f l e g u m e s ,

c o t t o n a n d vegetab les i n m u c h o f S o u t h As ia (Reed e t a l . 1 9 8 7 ) . T h e m a i n t o o l

f o r c o n t r o l o f t h i s pes t has b e e n t h e use o f c h e m i c a l i nsec t i c ides . H o w e v e r , i n

t h e last t w o decades c o n t r o l w i t h c h e m i c a l s i n As ia has b e c o m e inc reas ing ly

u n r e l i a b l e a n d expens i ve d u e t o t h e d e v e l o p m e n t o f res is tance t o m a n y c h e m i c a l

i nsec t i c i des ( A r m e s e t a l . 1 9 9 2 ) . I t i s t r u e t h a t n e w c h e m i c a l i nsec t i c i des ,

" n e w c h e m i s t r i e s , " are a p p e a r i n g t h a t s h o u l d o v e r c o m e t h e res is tance p r o b l e m

1Natural Resources Inst i tute, University of Greenwich, Chatham, UK.
2 lnternational Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh, India.
3Forum for Rural Welfare and Agricul tural Reform for Development, PO Box 11 ,

Nepal.

Bharatpur 2, Ch i twan,

4Technical Officer, Regional Agr icul ture Research Station, Khajura, Nepalgunj, Nepal.
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Issues f o r N P V a d o p t i o n i n N e p a l

N u c l e o p o l y h e d r o v i r u s ( p r e v i o u s l y k n o w n as nuc l ea r p o l y h e d r o s i s v i r us ) is a 

m e m b e r o f a n a t u r a l l y o c c u r r i n g f a m i l y o f v i ruses , t h e Bacu lov i ruses , w h i c h

cause diseases o f insec ts a n d s o m e o t h e r a r t h r o p o d s . A b o u t 6 0 0 species o f

t h e s e v i ruses have b e e n i d e n t i f i e d t o da t e ( H u n t e r - F u i j i t a e t a l . 1 9 9 8 ) . N P V are

spec i f i c i nsec t v i ruses caus ing l e t h a l i n f e c t i o n s i n one o r m o r e c lose ly r e l a t e d

hos t spec ies. T h e N P V s have b e e n s t u d i e d n o w f o r ove r 5 0 years a n d al l sa fe ty

r e v i e w s have c o n f i r m e d t h a t t h e y are r e s t r i c t e d t o t h e i r i n v e r t e b r a t e hosts a n d

are c o m p l e t e l y safe f o r m a n , d o m e s t i c an ima l s a n d p l an t s ( O E C D 2 0 0 2 ) . T h e s e

v i ruses have b e e n s h o w n t o have n o e f f e c t o n bene f i c i a l p r e d a t o r y o r pa ras i t i c

insec ts a n d are t h u s c o m p a t i b l e w i t h al l b i o l o g i c a l l y based I P M app roaches t h a t

seek t o p rese rve o r e n h a n c e t h e n a t u r a l e n e m i e s o f c r o p pests .

N P V s as p l a n t p r o t e c t i o n agents have b e e n d e v e l o p e d i n t o a n u m b e r o f

b i o l o g i c a l pes t i c i des m a i n l y against L e p i d o p t e r a i n U S A , E u r o p e a n d As ia

( C o p p i n g 2 0 0 1 ) . T h i s g r o u p i n c l u d e s v i ruses o f k e y l e p i d o p t e r a n pests s u c h

as Helicoverpa spp . a n d Spodoptera spp . m a n y o f w h i c h have b e c o m e h i g h l y

res is tan t t o c h e m i c a l i nsec t i c i des . I n a l l t hese species, t h e r espec t i ve N P V

cause a spec i f i c l e t h a l a n d h i g h l y i n f e c t i o u s disease o f t h e i r hos t insec ts . T h e

l i m i t e d e v i d e n c e f r o m l a b o r a t o r y a n d o n - h e l d res is tance i s t h a t res is tance t o

N P V i s s l o w e r t o appear t h a n w i t h c o n v e n t i o n a l c h e m i c a l pes t i c i des , a f a c t o r

m a k i n g t h e i r use a s c r o p p r o t e c t i o n agents p a r t i c u l a r l y a t t r a c t i v e w i t h t h o s e

pests s u c h as p o d b o r e r t h a t have s h o w n a r a p i d capac i t y t o d e v e l o p res is tance

t o n e w c h e m i c a l s ( M o s c a r d i 1 9 9 9 ) .

N P V f o r p o d b o r e r has n o w b e e n d e v e l o p e d a s a c o m m e r c i a l b i o p e s t i c i d e

by a n u m b e r o f p r i v a t e c o m p a n i e s i n I n d i a ( P u r i e t a l . 1 9 9 7 ) as w e l l as b e i n g

p r o d u c e d b y s ta te sec to r p r o d u c e r s ( S h a r m a 2 0 0 4 ) a n d s i m i l a r p r o d u c t s have

b e e n d e v e l o p e d i n C h i n a ( E n t w i s t l e 1 9 9 8 ) a n d T h a i l a n d ( W a r b u r t o n e t a l . 2 0 0 2 ) .

A s l i gh t l y d i f f e r e n t s t r a i n , t h e H . z e a N P V i s n o w v e r y w i d e l y u s e d i n A u s t r a l i a

f o r p o d b o r e r c o n t r o l o n a range o f c rops ( M u r r a y Persona l c o m m u n i c a t i o n s ) .
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e n c o u n t e r e d by o l d e r c h e m i c a l g r o u p s such as o r g a n o p h o s p h a t e s , ca rbama tes

a n d p y r e t h r o i d s . H o w e v e r , t hese w i l l b e m u c h m o r e e x p e n s i v e t h a n t h e o l d e r

c h e m i c a l s a n d s o m a y b e d i f f i c u l t f o r p o o r f a r m e r s t o a f f o r d . I n a d d i t i o n , t h e r e

i s n o e v i d e n c e t h a t p o d b o r e r w i l l n o t i n d u e cou rse d e v e l o p res is tance t o t h e s e

n e w c h e m i c a l s a s i t d i d t o t h e o l d e r m o l e c u l e s .

T h e r e i s t h e r e f o r e , an i nc reased i n t e r e s t i n a n d use o f a l t e r n a t i v e b i o l og i ca l l y

based c o n t r o l t e c h n o l o g i e s , e i t h e r as a r e p l a c e m e n t f o r c h e m i c a l c o n t r o l o r as

a c o m p o n e n t f o r i n c o r p o r a t i o n i n t o an insec t res is tance m a n a g e m e n t s t ra tegy.

M o s t p r o m i n e n t a m o n g these o p t i o n s f o r p o d b o r e r i s t h e n a t u r a l p a t h o g e n

n u c l e o p o l y h e d r o v i r u s ( N P V ) as a b i o l o g i c a l o r b i o p e s t i c i d e .



T h e Helicoverpa armigera N P V o r H N P V has b e e n w e l l s t u d i e d , a n d

f o l l o w i n g i t s f i r s t r e c o r d i n I n d i a i n t h e 1960s , e x t e n s i v e research w o r k has

i d e n t i f i e d i t as a v e r y p r o m i s i n g c o n t r o l agent f o r p o d b o r e r on a range o f c rops

i n I n d i a a n d N e p a l ( G r z y w a c z 2 0 0 1 , G r z y w a c z e t a l . 2 0 0 4 ) . F i e l d t r i a l s i n

I n d i a have s h o w n t h a t N P V can c o n t r o l p o d b o r e r a s e f f e c t i v e l y o r b e t t e r t h a n

c o m m o n l y u s e d p o d b o r e r insec t i c ides such as p y r e t h r o i d s , e n d o s u l f a n o r

Bacillus thuringiensis kurstaki (Rab ind ra et a l . 1 9 9 2 , C h e r r y et a l . 2 0 0 0 ) .

G i v e n N P V ' s d e m o n s t r a t e d e f f i cacy f o r c o n t r o l l i n g p o d bo re r , s h o u l d

w e n o w c o n s i d e r p r o m o t i n g i ts a d o p t i o n i n N e p a l a n d w h a t p r o b l e m s a n d

c o n s t r a i n t s w i l l such a s t ra tegy face?

F i r s t , w e have t o c o n f i r m t h a t H N P V i s t e c h n i c a l l y e f f e c t i v e i n c o n t r o l l i n g

p o d b o r e r w h e n u s e d i n N e p a l i f a r m i n g sys tems a n d idea l l y i t s h o u l d b e b e t t e r

t h a n e x i s t i n g c h e m i c a l i nsec t i c i des i n c o n t r o l l i n g p o d borer . F i e l d t r ia l s c a r r i e d

o u t i n N e p a l i n 2 0 0 3 c o n f i r m e d t h a t N P V was m o r e e f f e c t i v e t h a n t h e s t a n d a r d

i n s e c t i c i d e T h i o d a n ( S t e v e n s o n 2 0 0 4 ) o n b o t h t r a d i t i o n a l and n e w h i g h y i e l d i n g

var ie t ies o f c h i c k p e a (F ig . 1 ) . T h e s e t r i a l s also t e s t e d t h e use o f p r o m i s i n g

ad juvan ts t h a t h a d been suggested c o u l d i m p r o v e t h e pers is tence a n d k i l l w i t h

N P V T h e s e h a d b e e n t e s t e d i n t h e l a b o r a t o r y w i t h p r o m i s i n g resu l t s . H o w e v e r

Fig. 1. Chickpea yield results from on-station trials of IPM packages with 

Avarodhi variety of chickpea, Rantpur, 2003. 
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f i e l d t r i a l s i n N e p a l w i t h t h e bes t o f a d j u v a n t s gave resu l t s genera l l y n o b e t t e r

a n d o f t e n w o r s e t h a n w i t h u n f o r m u l a t e d N P V , a n d s o t h e i r use c a n n o t y e t b e

r e c o m m e n d e d as s t a n d a r d ( S t e v e n s o n 2 0 0 4 ) .

Second ly , w e m u s t asce r ta in i f f a r m e r s w i l l h a p p i l y a d o p t t h i s t e c h n o l o g y .

T h i s w i l l r e q u i r e N P V p e r f o r m i n g t o f a r m e r s ' sa t i s f ac t i on a n d b e i n g ava i lab le a t

a cost accep tab le to t h e m . Tr ia ls c a r r i e d o u t as s ing le r e p l i c a t e sp l i t p l o t t r i a l s

w i t h f a r m e r s e v a l u a t i n g H N P V i n N e p a l w e r e also c a r r i e d o u t i n 2 0 0 3 a n d these

also s h o w e d t h e N P V a s g o o d a s o r b e t t e r t h a n t h e s t a n d a r d i nsec t i c i des (F ig .

2 ) . T h e s e t r i a l s n e e d t o b e c o n t i n u e d t o ga the r a d d i t i o n a l e f f i cacy da ta a n d t h e

resu l t s c o u l d p r o v i d e da ta f o r e v e n t u a l r e g i s t r a t i o n o f N P V S u c h s t a t i o n t r i a l s

s h o u l d be f o c u s e d on areas w h e r e res is tance t o c h e m i c a l i n sec t i c i des i s a l ready

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

M o s t f a r m e r s p r e f e r b r o a d - s p e c t r u m i nsec t i c i des because t h e y a re fast

a c t i n g a n d can be u s e d on a v a r i e t y o f c r o p s . A spec i f i c c o n t r o l such as N P V

is less a t t r a c t i v e t o f a r m e r s un less t h e b r o a d - s p e c t r u m c h e m i c a l a l t e rna t i ves

are f a i l i n g d u e t o res is tance , t h u s b e c o m i n g u n r e l i a b l e a n d m a k i n g c h e m i c a l

c o n t r o l t o o e x p e n s i v e . T h e use o f N P V f o r p o d b o r e r c o n t r o l i s b e i n g a d o p t e d

by f a r m e r s i n I n d i a a n d T h a i l a n d p r i m a r i l y , w h e r e c h e m i c a l res is tance i s a 

Fig. 2. Chickpea yield results from on-farm trials of IPM packages with 

Avarodhi variety of chickpea, Bardia, 2003. 
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ser ious p r o b l e m . R e p o r t s o f res is tance t o c h e m i c a l s b y p o d b o r e r caus ing f a i l u r e

o f c o n t r o l w e r e r e c o r d e d f r o m w e s t e r n N e p a l i n 2 0 0 3 i n d i s t r i c t s ad jacen t t o

m a j o r c o t t o n - g r o w i n g areas. T h i s p a t t e r n o f i n sec t i c i de res is tance i n p o d b o r e r

o f t e n arises f i rs t i n c o t t o n g r o w i n g areas a n d i s ve ry c o m m o n in I n d i a as t h e

overuse a n d m i s u s e o f i nsec t i c ides on c o t t o n i s w i d e s p r e a d a n d i s a p o w e r f u l

d r i v e r of res is tance in H. armigera. 

T h e w a y f o r w a r d i n eva lua t i ng N P V f o r t e c h n i c a l a n d f a r m e r accep tance

i s t o ca r ry o u t t r i a l s i n i t i a l l y w i t h f a r m e r s i n areas w h e r e c h e m i c a l res is tance i s

r e p o r t e d as a ser ious p r o b l e m such as t h e W e s t e r n Terai as p a r t of o n - s t a t i o n

a n d o n - f a r m t r i a l s a long t h e l ines o f m o t h e r - b a b y t r ia ls .

A p r o b l e m w i t h g e t t i n g f a r m e r s t o a d o p t N P V insec t i c ides i s t h a t t h e y

d o n o t have t h e r a p i d k i l l assoc ia ted w i t h s y n t h e t i c insec t i c ides . A s t h i s i s n o t

o b s e r v e d w i t h spec i f ic b i o l og i ca l i nsec t i c ides such as N P V , f a r m e r s f i n d i t i n i t i a l l y

d i s c o n c e r t i n g a n d see i t as " e v i d e n c e " o f lack o f ac t i on . T h e w i d e s p r e a d k i l l o f

n o n - t a r g e t a r t h r o p o d s m a y be p e r c e i v e d as an i n d i c a t i o n o f an i nsec t i c i de ' s

po tency . A spec i f i c b i o l og i ca l i n s e c t i c i d e such as N P V on l y p r o d u c e s v i s i b l e

e v i d e n c e o f corpses o f t a rge t pes ts s o m e days a f te r a p p l i c a t i o n , t y p i c a l l y 3 -7

days w h e n t h e i n f e c t i o n cyc l e has b e e n c o m p l e t e d . I t i s i m p o r t a n t t h a t f a r m e r s

are e d u c a t e d t o u n d e r s t a n d t h a t i n t h e m e a n t i m e , N P V i s n o t i nac t i ve b u t t h a t

by i n d u c i n g i l lness, i t causes a cessa t ion o f damage . A l s o , t h a t by m u l t i p l y i n g i n

t h e hos t N P V i s capab le o f p r o p a g a t i n g a n d increas ing i ts i m p a c t b y s p r e a d i n g

t o n e w hosts a n d pe rs i s t i ng i n t h e s y s t e m . I t m u s t b e recogn ized t h a t g e t t i n g

f a r m e r s t o a d o p t a w a i t - a n d - s e e a t t i t u d e t o N P V and i gno r i ng t h e absence o f

i m m e d i a t e i m p a c t i s c ruc i a l i f t h e y are t o accep t i ts use. T h i s i n t u r n stresses

t h e n e e d f o r p r o m o t i o n o f a b io l og i ca l i n s e c t i c i d e such as N P V to be s u p p o r t e d

b y a d e q u a t e i n f o r m a t i o n and k n o w l e d g e .

A p r o g r a m o f N P V t r i a l s w i l l n e e d t e c h n i c a l s u p p o r t , w h i c h s h o u l d b e

p r o v i d e d b y su i t ab l y t r a i n e d s t a f f f r o m a N A R C research s t a t i o n , e x t e n s i o n

s t a f f o r f r o m a p r o j e c t N G O . O n - s t a t i o n a n d o n - f a r m t r ia ls o f N P V c a r r i e d o u t

i n an ear l i e r phase o f t h e p r o j e c t gave pos i t i ve resu l ts and i n d i c a t e d t h a t t h i s

t e c h n o l o g y can w o r k i n N e p a l . T o s u p p o r t a p r o g r a m f o r t h e a d o p t i o n o f N P V

i n N e p a l , t h e r e w i l l b e a n e e d t o d e v e l o p capac i t y i n N P V t echno logy . T h i s

has a l ready b e g u n a s c o l l a b o r a t i o n b e t w e e n l C R I S A T a n d s o m e N G O s b u t

s o m e d e v e l o p m e n t o f research capac i t y w i t h N A R C w o u l d also b e adv isab le .

T ra i n i ng f o r e x t e n s i o n w o r k e r s s h o u l d cover i d e n t i f i c a t i o n o f pests , m o d e o f

a c t i o n , q u a l i t y c o n t r o l , b ioassay p r o t o c o l s , f i e l d t r ia ls a n d p r o d u c t i o n o f N P V

W h i l e g o o d t r a i n i n g m a t e r i a l i n t hese t e c h n i q u e s i s avai lable ( H u n t e r - F u j i t a

1 9 9 8 , G r z y w a c z e t a l . 2 0 0 2 ) adequa t e t r a i n i n g w i t h c o m p e t e n t e x p e r t s i s

h i g h l y des i rab le f o r such s taf f .
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Local p r o d u c t i o n a n d r e g u l a t i o n o f N P V i n N e p a l

T h e adequa te s u p p l y a n d r e l a t i v e cos t o f N P V w i l l b e a s ign i f i can t issue i n N e p a l .

H N P V p r o d u c t s f o r t h e t r i a l s i n N e p a l w e r e o b t a i n e d f r o m c o m p a n i e s i n I n d i a

a n d a large n u m b e r o f N P V p r o d u c t s are ava i lab le f r o m research o rgan iza t ions

o r c o m m e r c i a l l y ( S h a r m a 2 0 0 4 ) . H o w e v e r , t h i s m a y n o t b e t h e m o s t cos t

e f f e c t i v e o r accep tab le s t ra tegy i n t h e l o n g t e r m . A n a l t e r n a t i v e w o u l d b e t o

es tab l i sh p r o d u c t i o n o f N P V i n N e p a l a s t h i s w o u l d p r o b a b l y l o w e r costs a n d

increase ava i lab i l i t y .

O n e o f t h e a t t r a c t i o n s o f N P V i s t h a t i ts p r o d u c t i o n i s n o t a t e c h n i c a l l y

c o m p l e x p rocess l i k e t h e syn thes is o f c h e m i c a l i nsec t i c i des . N P V i s p r o d u c e d

b y i n f e c t i n g l i ve h o s t i nsec ts i n t h e ear ly la rva l stage, t h e n r e a r i n g t h e m w h i l e

t h e i n f e c t i o n d e v e l o p s . I n a p p r o p r i a t e l y i n f e c t e d la rvae, t h e N P V m u l t i p l i e s

w i t h i n seven days p r o d u c i n g 2 0 0 0 - 5 0 0 0 m i l l i o n i n f e c t i o u s N P V pa r t i c l es o r

o c c l u s i o n b o d i e s p e r la rvae. H o m o g e n i z i n g 2 0 0 - 5 0 0 s u c h la rvae i s e n o u g h t o

p r o d u c e a suspens ion o f N P V s u f f i c i e n t t o t r e a t one h e c t a r e o f c r o p . T h e s e

larvae can b e r e a r e d o n e i t h e r f r e s h l y c o l l e c t e d p l a n t m a t e r i a l , soaked ch i ckpeas

o r a n a r t i f i c i a l d i e t s p r a y e d o r soaked i n a n i n o c u l a t i n g s o l u t i o n o f N P V . Rear ing

fac i l i t i e s can b e s i m p l e i n v o l v i n g rea r i ng t rays o r c o n t a i n e r s i n w h i c h t o h o l d

larvae w h i l e t h e i n f e c t i o n d e v e l o p s a n d t h e N P V m u l t i p l i e s . A n e x a m p l e o f

a l o w cos t m o d e l s y s t e m i s one d e v e l o p e d b y D r G V Ranga Rao o f I C R I S A T

w h e r e a l l t h e e q u i p m e n t t o set up a p i l o t u n i t costs a b o u t $ 4 5 0 . A n u m b e r o f

o t h e r s i m i l a r sys tems f o r N P V p r o p a g a t i o n i n d e v e l o p i n g c o u n t r i e s have been

p r e v i o u s l y d e s c r i b e d ( H u n t e r - F u j i t a e t a l . 1 9 9 8 ; M o s c a r d i 1 9 9 9 , G r z y w a c z e t

a l . 2 0 0 2 ) .

T h u s , s e t t i n g u p N P V p r o d u c t i o n i n N e p a l i s feas ib le i f l oca l d e m a n d

p a t t e r n s a n d e c o n o m i c s m a k e t h i s t h e m o s t a t t r a c t i v e o p t i o n . N P V c o u l d

b e p r o d u c e d b y l oca l research i n s t i t u t e s , o r N G O s m i g h t b e c o m e i n v o l v e d

in such p r o d u c t i o n as happens i n s o m e areas i n I n d i a . I n I n d i a , s ta te sec to r

p r o d u c e r s e i t h e r a s p a r t o f c o m m o d i t y boa rds , s ta te g o v e r n m e n t s o r t h e c e n t r a l

g o v e r n m e n t , p l ay a m a j o r ro l e i n t h e s u p p l y o f b i o l o g i c a l pes t i c i des such as

N P V a n d f u n g i ( S h a r m a 2 0 0 4 ) .

A n o t h e r o p t i o n f o r mass p r o d u c t i o n i s f o r i t t o b e u n d e r t a k e n b y s m a l l t o

m e d i u m en te rp r i ses e i t h e r d e v o t e d t o b i o l og i ca l p l a n t p r o t e c t i o n p r o d u c t s o r a s

a n o f f s h o o t o f es tab l i shed agro en te rp r i ses . T h e d e v e l o p m e n t o f such c o m p a n i e s

has o f t e n f o l l o w e d t h e t r a n s f e r o f t h e t e c h n o l o g y f r o m p i l o t p r o d u c e r s i n t h e

s ta te sec to r t o l oca l c o m p a n i e s once t h e success o f a n N P V p r o d u c t has b e e n

es tab l i shed a n d a m a r k e t c r e a t e d . T h i s has b e e n seen i n S o u t h A m e r i c a , A s i a

a n d n o w A f r i c a ( M o s c a r d i 1 9 9 9 , W a r b u r t o n e t a l . 2 0 0 2 ) .

I n I n d i a , t h e r e have also been i n i t i a t i v e s t o s ta r t f a r m e r o r c o m m u n i t y -

based p r o d u c t i o n o f N P V ( A n o n 2 0 0 4 ) . T h e c o n c e p t h e r e i s t h a t v i l lage

p r o d u c t i o n i s t h e o n l y w a y t o a l l o w p o o r e s t f a r m e r s ' access t o t h e t e c h n o l o g y ,
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as t h i s a p p r o a c h reduces costs as w e l l as s i m p l i f y i n g t h e s u p p l y c h a i n . T h i s is

an i n t e r e s t i n g s y s t e m p o t e n t i a l l y a t t r a c t i v e f o r s u p p l y i n N e p a l as i t p r o d u c e s

N P V a t m i n i m a l cos t w h e r e i t i s n e e d e d . S o m e s ta r t u p costs and t e c h n i c a l

s u p p o r t f r o m N G O s o r o t h e r e x t e n s i o n o rgan iza t ions are essent ia l i n t h e

e s t a b l i s h m e n t phase. H o w e v e r , t h e e c o n o m i c sus ta inab i l i t y o f t hese f a r m e r /

v i l lage p r o d u c t i o n m o d e l s has q u e s t i o n e d , as has p r o d u c t q u a l i t y ( T r i p p a n d A l i

2 0 0 1 ) . So, t h e l o n g - t e r m v i a b i l i t y o f t h i s sys tem w o u l d n e e d t o b e e s t a b l i s h e d

b e f o r e i t s w i d e s p r e a d a d o p t i o n was p r o m o t e d .

B u y i n g i n N P V f r o m I n d i a o r p r o d u c i n g loca l ly m a y b o t h pose s ign i f i can t

q u a l i t y p r o b l e m s . Ea r l y p r o d u c t i o n i n I n d i a was m a r k e d b y u n e v e n p r o d u c t

q u a l i t y a n d s u b s e q u e n t c o n t r o l f a i l u res ( K e n n e d y e t a l . 1 9 9 8 ) , a p r o b l e m by no

m e a n s r e s t r i c t e d t o I n d i a ( W a r b u r t o n e t a l . 2 0 0 2 ) . Q u a l i t y assessment o f N P V

i s n o t t e c h n i c a l l y c o m p l e x b u t i t does n e e d t o b e c a r r i e d o u t t o i n t e r n a t i o n a l l y

accep tab le s tandards ( Jenk ins e t a l . 2 0 0 0 ) . A s o l u t i o n to th i s cha l lenge w o u l d

b e t o d e v e l o p i n N e p a l e x p e r t i s e capab le o f c o n d u c t i n g q u a l i t y assessment o f

loca l l y p r o d u c e d o r i m p o r t e d N P V S u c h a cen t ra l q u a l i t y l abo ra to r y c o u l d b e

set up i n N e p a l as p a r t o f a na t i ona l p o l i c y o f N P V b u i l d i n g capac i ty .

T h i s b r ings u s t o t h e n e e d t o d e v e l o p su i tab le r egu la t i on and r e g i s t r a t i o n

po l i c i es f o r N e p a l t o ensure N P V p r o d u c t s are safe and e f f e c t i v e . O n safety, t h e

e v i d e n c e i s t h a t N P V is c o m p l e t e l y safe, a j u d g m e n t c o n f i r m e d in a r e c e n t m a j o r

i n d e p e n d e n t su rvey c o m m i s s i o n e d b y t h e O E C D ( O E C D 2 0 0 2 ) . H o w e v e r ,

p o o r q u a l i t y p r o d u c t i o n can r e s u l t i n s ign i f i can t bac te r ia l c o n t a m i n a t i o n o f

N P V p r o d u c t s a n d i t i s conce i vab le t h a t h i g h l y c o n t a m i n a t e d p r o d u c t s m a y

pose a m i c r o b i o l o g i c a l haza rd ( G r z y w a c z e t a l . 1 9 9 7 ) , t h o u g h as y e t no a c t u a l

cases have b e e n r e p o r t e d i n t h e l i t e r a t u r e . I f N P V i s t o b e p r o m o t e d , t h e r e

i s t h e r e f o r e a s t r ong case f o r d e v e l o p i n g q u a l i t y c o n t r o l ( Q C ) m e c h a n i s m in

N e p a l a n d t o ca r r y o u t m o n i t o r i n g t o ensure t h a t N P V p r o d u c t s i m p o r t e d o r

p r o d u c e d i n N e p a l are safe. A s m e n t i o n e d above, d u r i n g t h e r a p i d e x p a n s i o n o f

N P V p r o d u c t i o n i n I n d i a i n t h e la te 1990s , a n u m b e r o f o rgan iza t ions p r o d u c e d

N P V t h a t was s u b s t a n d a r d . W h i l e these w e r e n o t unsafe , t h e y w e r e s o m e t i m e s

n o t re l i ab le a n d c o u l d l e a d t o a loss o f c o n f i d e n c e b y users. D e v e l o p i n g N P V

Q C capac i t y i n N e p a l w o u l d t h u s serve n o t o n l y t o reso lve sa fe ty issues b u t also

address t h i s q u a l i t y issue.

A n y p o l i c y o n r e g u l a t i n g N P V m a y need t o cover v i l lage o r f a r m e r

p r o d u c t i o n a s w e l l a s c o m m e r c i a l p r o d u c t i o n and i m p o r t a t i o n . T h e i m p l i c a t i o n s

a n d r e q u i r e m e n t s o f a p o l i c y f o r b i opes t i c i des such a s N P V are t o o m a n y t o

b e add ressed i n d e t a i l he re , b u t r e f e r e n c e t o t h e m o d e l s d e v e l o p e d i n o t h e r

c o u n t r i e s o f As ia a n d A f r i c a can i l l u s t r a te t h e issues a n d poss ib le s o l u t i o n s

i n d e t a i l (Pawar 2 0 0 1 , G r z y w a c z 2 0 0 4 ) . I t s h o u l d b e n o t e d t h a t a i d d o n o r s

( U S A l D , D F I D ) have b e e n v e r y s u p p o r t i v e o f p o l i c y i n i t i a t i ves b y d e v e l o p i n g

c o u n t r i e s t h a t serve t o o v e r c o m e b o t t l e n e c k s t o t h e a d o p t i o n o f n e w a n d safer

c r o p p r o t e c t i o n t e c h n o l o g i e s .
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O v e r a l l , t h e r e i s a n e e d to d e v e l o p a f avo rab le r e g u l a t o r y e n v i r o n m e n t , i f

t h e d e v e l o p m e n t o f n e w loca l l y p r o d u c e d b i o p e s t i c i d e s i s n o t t o b e d i s c o u r a g e d .

U n n e c e s s a r i l y e x p e n s i v e o r ove r c o m p l e x r e g i s t r a t i o n p r o c e d u r e s i f a d o p t e d

w i l l o n l y i m p e d e t h e d e v e l o p m e n t o f b i o p e s t i c i d e s , a s these b i o p e s t i c i d e s are

usua l l y d e v e l o p e d b y s m a l l l oca l o rgan i za t i ons l a c k i n g t h e resources o f m a j o r

i n t e r n a t i o n a l c h e m i c a l c o m p a n i e s . I n a n u m b e r o f A s i a n c o u n t r i e s such as

T h a i l a n d a n d I n d i a , loca l p r o d u c t i o n o f N P V b y research i n s t i t u t e s , e x t e n s i o n

serv ices, f a r m e r s a n d c o m m u n i t i e s was n o t sub jec t t o f o r m a l r e g i s t r a t i o n

p r o c e d u r e s . T h i s s t i m u l a t e d t h e d e v e l o p m e n t o f N P V f o r p o d b o r e r c o n t r o l

a n d d i d m u c h t o f a c i l i t a t e i t s a d o p t i o n b y f a r m e r s , s o c r e a t i n g a m a r k e t f o r

s u p p l i e r s . A s i m i l a r a p p r o a c h i n N e p a l m i g h t w e l l be a su i t ab le o p t i o n .

C o n c l u s i o n s

1 . N P V i s a p o t e n t i a l safe sus ta inab le s o l u t i o n f o r p o d b o r e r c o n t r o l i n

N e p a l .

2 . N P V s h o u l d b e f u r t h e r p r o m o t e d i n t r i a l areas f o r large-scale p a r t i c i p a t o r y

e v a l u a t i o n b y f a r m e r s .

3 . L o c a l r esea rch c a p a c i t y i n N P V use, q u a l i t y c o n t r o l a n d p r o d u c t i o n s h o u l d

b e d e v e l o p e d w i t h i n a n a p p r o p r i a t e o r g a n i z a t i o n .

4 . I n i t i a l l y i m p o r t e d m a t e r i a l c o u l d b e u s e d f o r t r i a l s , b u t i f accep tance i s g o o d ,

loca l p r o d u c t i o n us ing a p p r o p r i a t e p u b l i c / N G O / p r i v a t e sec to r m o d e l s o f

s u p p l y s h o u l d b e d e v e l o p e d .

5 . A r e g u l a t o r y p o l i c y t o cove r b i o p e s t i c i d e s f o r N e p a l needs t o be d e v e l o p e d

b y t h e r espons ib l e agency.

O n e s t ra tegy m i g h t b e t o d e v e l o p a n N P V capac i t y i n N e p a l b y t r a i n i n g loca l

sc ien t i s t s i n N P V p r o d u c t i o n , use, q u a l i t y c o n t r o l a n d r e g u l a t i o n . T h e s e c o u l d

s ta r t b y c o l l a b o r a t i n g i n f a r m e r t r i a l s o f N P V a n d i f t hese are success fu l a n d a 

m a r k e t f o r t h e N P V i s c r e a t e d , t h e y c o u l d g o o n t o s ta r t l oca l p r o d u c t i o n . T h i s

c o u l d be d o n e a t a resea rch c e n t e r o r f i e l d s t a t i o n by us ing one o f t h e l o w i n p u t

p r o d u c t i o n sys tems s i m i l a r t o t h o s e p r o m o t e d b y I C R I S A T . A f t e r e v a l u a t i o n ,

t h e y w o u l d t h e n t r a n s f e r t h i s t e c h n o l o g y t o a loca l N G O , a c o m m u n i t y

o r g a n i z a t i o n o r loca l p r i v a t e bus iness as j u d g e d m o s t a p p r o p r i a t e .
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I n t r o d u c t i o n

C h i c k p e a i s t h e m o s t p r e f e r r e d pu l se c r o p i n N e p a l . T h e p r o d u c t i o n i n N e p a l

h a d b e e n d e c l i n i n g b e f o r e I P M i n t e r v e n t i o n m a i n l y because o f B G M a n d

p o d bore rs (He l i cove rpa armigera). T h e e p i d e m i c s b r o u g h t d o w n c h i c k p e a

p r o d u c t i o n d ras t i ca l l y i n t h e C e n t r a l a n d Eas te rn Tera i o f N e p a l . T h e v i c iousness
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Farmers' empowerment, soil enrichment

and wealth generation through

chickpea-IPM in Nepal

VA Bourai
1
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2
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3
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Abstract

IPM for chickpea is a sustainable development model developed and 

implemented in Nepal by DFlD, NRI, l C R I S A T and NARC. It has 

positively affected soil fertility, human health and aided income 

generation for the poor. The study was conducted with the help of 

PRA, RRA techniques. The results suggest that IPM-chickpea has 

brought about a revolution in study villages. The empirical studies on 

chickpea-IPM cultivars show that the technology is an effective tool for 

eradicating hunger in Nepal's Terai region. The resulting starvation is 

prevented by systematically recreating a minimum level of incomes and 

entitlements. The project has proved that in the short run something 

effective can be done to remedy these desperate situations. 

The production of chickpea will lead to higher yields of paddy; 

restoration of soil health and fertility; increase in human nutrition 

and reduce consumption of fertilizers; import substitution and exports 

promotion; reduction in poverty, through wealth generation and social 

upliftment, besides creating opportunities for development in Nepal. 

This project has provided food and nutritional security to farmers. 

The IPM-chickpea model can be replicated elsewhere in the world 

where the same agroecological features exist. 



o f t h e i r c o m b i n e d a t t a c k m a d e i t v e r y d i f f i c u l t t o r e h a b i l i t a t e c h i c k p e a f a r m i n g

i n N e p a l . T h e f a r m e r s b e c a m e p o o r e r d u e t o r e p e a t e d c r o p f a i l u r e a n d s h i e d

away f r o m t a k i n g f u r t h e r r i sks .

I C R I S A T a n d N A R C have r e v e r s e d t h i s t r e n d b y us ing I m p r o v e d Pest

M a n a g e m e n t t e c h n o l o g y , w h i c h c h a n g e d t h e e c o n o m i c s o f t h e c r o p . A large

n u m b e r o f m a r g i n a l a n d p o o r f a r m e r s p a r t i c i p a t e d a n d l e a r n e d t e c h n o l o g i e s t o

aver t t h e r i s k o f t h e c r o p f a i l u r e a n d i m p r o v e t h e i r l i v e l i h o o d s .

N e p a l has t h e l o w e s t p e r c ap i t a i n c o m e a m o n g t h e S A A R C na t i ons .

O p p o r t u n i t i e s f o r e m p l o y m e n t o n r u r a l f a r m s a n d i n n o n - f a r m sec tors are

l i m i t e d . A g r i c u l t u r e engages 8 1 % o f t h e r u r a l p o p u l a t i o n a n d t h e pace o f

t r a n s f e r o f l abo r f r o m a g r i c u l t u r e t o n o n - a g r i c u l t u r e sec to rs i s s low. T h e lack o f

a d e q u a t e o p p o r t u n i t i e s i n a g r i c u l t u r e causes m a n y soc ia l p r o b l e m s such as mass

m i g r a t i o n t o a g r i c u l t u r a l l y p r o s p e r o u s areas, t o c i t i es a n d o u t s i d e t h e c o u n t r y .

S ince 1 9 9 5 - 9 6 , N e p a l ' s i m p o r t b i l l f o r f o o d has b e e n r i s i ng . T h e i n t r o d u c t i o n

o f t h e I P M package has h e l p e d t h e f a r m e r s use r i ce a n d m a i z e f a l l o w lands a n d

e n c o u r a g e d t h e m t o g r a d u a t e t o c rops t h a t are m o r e r e m u n e r a t i v e .

L a n d h o l d i n g s i n N e p a l are v e r y s m a l l a n d m a r g i n a l : a p p r o x i m a t e l y 8 9 %

are u n e c o n o m i c ; 8 . 4 % are m e d i u m a n d o n l y 2 . 6 % b e l o n g t o t h e large ca tego ry 1

( F i g . 1 ) . N e p a l i s a s m a l l c o u n t r y a n d 5 0 . 3 % o f i t s p o p u l a t i o n l ives b e l o w t h e

p o v e r t y l i n e . I t i s r a n k e d a s t h e p o o r e s t c o u n t r y i n t h e w o r l d o n t h e d e v e l o p m e n t

i n d i c a t o r s o f t h e W o r l d Bank 2 ( F i g . 2 ) .

T o address t h i s issue a n d h e l p c h i c k p e a f a r m e r s , I C R I S A T a n d N R I , i n

c o l l a b o r a t i o n w i t h N A R C , have l a u n c h e d a n aggressive p r o g r a m i n t h e Tera i

r e g i o n . T h e i n i t i a t i v e w a s s u p p o r t e d a n d f u n d e d b y D F I D . T h e a i m o f t h i s

p r o g r a m was t o ra ise c h i c k p e a p r o d u c t i v i t y t h r o u g h t e c h n o l o g y i n t e r v e n t i o n
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1Central Bureau o f Statistics, H M G Nepal. 2002.
2World Development Report, Washington D C , The Wor ld Bank, 1991 .

Fig. 2. Population below poverty 

line in Nepal. 

Fig. 1. Size of landholding in Nepal, 

1991-92.
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a n d i m p r o v e t h e e c o n o m i c w e l l b e i n g o f c h i c k p e a p r o d u c e r s . T h e o b j e c t i v e o f

t h i s s t u d y i s t o ana lyze t h e i m p a c t o f I P M o n l i v e l i h o o d o f f a r m e r s (F ig . 3 ) .

M e t h o d o l o g y

N e p a l i s b o u n d e d b y C h i n a i n t h e n o r t h a n d I n d i a i n t h e east, s o u t h a n d w e s t .

T h e eas t -wes t l e n g t h o f t h e c o u n t r y i s 8 0 0 k m a n d t h e w i d t h var ies b e t w e e n

1 3 0 a n d 2 4 0 k m (F ig . 4 ) . T h e w h o l e N e p a l Tera i ad jo ins t h e I n d i a n Tera i a n d i s

Fig. 3. Damage due to biotic constraints. 

Fig. 4. Administrative divisions (districts) and major urban centers in 

legume-growing areas of Nepal. 
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t h e m o s t f e r t i l e a n d p r o d u c t i v e b e l t i n N e p a l . A g r i c u l t u r e i n t h e N e p a l e s e Tera i

i s d e t e r i o r a t i n g i n t h e absence o f a p p r o p r i a t e p r o d u c t s a n d a f avo rab le p o l i c y

e n v i r o n m e n t .

T h e d i s t r i c t s Ba rd ia , B a n k e , Sar lah i a n d M a h o t t a r i w e r e se lec ted f o r t h e

i m p a c t s t u d y o n l i v e l i h o o d . T h e s e d i s t r i c t s are s i t u a t e d i n t h e m i d w e s t a n d

c e n t r a l e c o n o m i c d e v e l o p m e n t reg ions o f N e p a l . T h e l a n d area o f t h e Terai i s

2 3 % o f t h e t o t a l area, b u t a c c o u n t s f o r 5 2 % o f t h e t o t a l c u l t i v a t e d l a n d o f t h e

c o u n t r y ( M a n a n d h a r a n d Shakya 1 9 9 6 ) . I t i s a n a r r o w b e l t o f 5 0 t o 2 0 k m i n

b r e a d t h , w h i l e i ts l e n g t h s t r e t c h e s a long t h e e n t i r e l e n g t h o f t h e c o u n t r y . T h e

s lope o r g r a d i e n t ranges f r o m 2 - 1 0 m / k i l o m e t e r .

S a m p l i n g

T h e da ta was r e c o r d e d r a n d o m l y f r o m se lec ted f a r m e r s . T h e s t u d y g roups

w e r e :

1 . C o n t a c t f a r m e r s o f I C R I S A T / N A R C .

2 . N o n - c o n t a c t c h i c k p e a g r o w e r s .

C o n s i d e r a b l e t i m e was d e v o t e d t o each f a r m e r t o e l i c i t pe r sona l da ta . T h e

n u m b e r o f r e s p o n d e n t s c o n t a c t e d b y N A R C / I C R l S A T was 2 0 0 i n b o t h t h e

reg ions . T o o b t a i n u n b i a s e d resu l t s , 5 0 n o n - c o n t a c t f a r m e r s ( g r o w i n g c h i c k p e a ,

b u t n o t us ing I P M ) w e r e also se lec ted f o r t h e s t u d y (Table 1 ) .

T a b l e 1 . N u m b e r o f s a m p l e h o u s e h o l d s i n N e p a l .

E c o - R e g i o n s

M i d - w e s t r e g i o n

C e n t r a l r e g i o n

T o t a l

D i s t r i c t s

B a r d i a

B a n k e

S a r l a h i

M a h o t t a r i

V i l l a g e s

M u n a l B a s t i

K u r v i n p u r

K a m a l p u r

B e t e h n i

D h a u l a g i r i

E - G a o n

D - G a o n

L a l b a n d i

J a b d i k

B a r d i b a s

C o n t a c t f a r m e r s

4 0

18

6

2

3 2

5 2

5 0

2 0 0

N o n - c o n t a c t

f a r m e r s

1 0

10

10

10

10

5 0

S o u r c e : F i e l d s u r v e y 2 0 0 3

1 5 6



I n c o m e g e n e r a t i o n

T h e use o f I P M has inc reased f a m i l y i n c o m e i n b o t h t h e m i d - w e s t a n d c e n t r a l

reg ions . T h e r e s p o n d e n t s f r o m l o w e r levels o f i n c o m e f r o m a g r i c u l t u r e ( 0 - 2 0 % )

w e r e 1 8 p e r c e n t o f t h e samp le b e f o r e I P M use. T h i s f i gu re c a m e d o w n t o 9 %

a f t e r 1 P M use, w h i l e 4 1 p e r c e n t r e s p o n d e n t s r e p o r t e d t h a t t h e i r f a m i l y i n c o m e

h a d nea r l y d o u b l e d ( 8 0 - 1 0 0 % ) , w h i c h h a d b e e n o n l y 1 8 p e r c e n t b e f o r e I P M

use. I P M has b r o u g h t abou t m o r e u n i f o r m a n d cons i s ten t i n c o m e g r o w t h , and

a p p e a r e d t o have grea ter i m p a c t i n t h e c e n t r a l r eg ion c o m p a r e d t o t h e m i d -

w e s t e r n r eg i on (Table 2 ) .

D a t a

T h e r e s p o n d e n t s w e r e asked t o f i l l i n a q u e s t i o n n a i r e p e r t a i n i n g t o l i v e l i h o o d

i m p a c t i n a n exerc ise o f p a r t i c i p a t o r y l ea rn ing . T h e se l ec ted r e s p o n d e n t s w e r e

t h e d e c i s i o n m a k e r s w h o w e r e la te r i n t e r v i e w e d . T h e q u e s t i o n s q u a n t i f i e d t h e

i m p a c t o f l P M techno log ies o n t h e f a r m e r s ' l i v e l i h o o d . T h e research t e a m ,

t r a i n e d i n P a r t i c i p a t o r y Rura l A p p r a i s a l ( P R A ) a n d R a p i d Ru ra l A p p r a i s a l ( R R A ) ,

w o r k e d on a o n e - t o - o n e basis ( ie , w i t h i n d i v i d u a l f a r m e r s ) f o r da ta c o l l e c t i o n .

T h e percen tage share o f f a m i l y i n c o m e f r o m ch i ckpea a m o n g t h e 0 -

2 0 p e r c e n t class o f f a r m e r s b e f o r e I P M was 7 0 % i n m i d - w e s t r eg ion , w h i c h

changed t o 3 7 % a f te r I P M . I n t h e c h a n g e d scenar io f r o m t h e 8 0 - 1 0 0 % class,

4 % r e s p o n d e n t s ' i n c o m e rose. C h i c k p e a has b e c o m e a veh i c l e o f e c o n o m i c

d e v e l o p m e n t i n t h e c e n t r a l r eg ion (Table 3 ) .
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I m p a c t o n c o n s u m p t i o n

T h e d i e t a r y c o n t r i b u t i o n o f c h i c k p e a also s h o w e d po s i t i v e resu l ts i n t h e m i d -

w e s t e r n r e g i o n . I n a p p r o x i m a t e l y 8 0 % o f r e s p o n d e n t s , i n t a k e o f c h i c k p e a h a d

inc reased (Table 4 ) .

T a b l e 2 . F a m i l y i n c o m e f r o m a g r i c u l t u r e .

I n c o m e

0 - 2 0 %

2 0 - 4 0 %

4 0 - 6 0 %

6 0 - 8 0 %

8 0 - 1 0 0 %

M i d - w e s t r e g i o n

B e f o r e I P M

1 8 %

2 0 %

1 8 %

2 6 %

1 8 %

A f t e r I P M

0 9 %

1 6 %

1 8 %

16%

4 1 %

C e n t r a l r e g i o n

B e f o r e I P M

1 2 %

2 4 %

3 3 %

1 4 %

1 7 %

A f t e r I P M

0 9 %

0 7 %

3 6 %

4 8 %

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .
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I m p a c t o n p r o d u c t i o n

T h e r e s p o n d e n t s h a d s h o w n p r e f e r e n c e f o r t h e c r o p d u e t o l o w labor , l o w

r e t u r n s , h i g h y i e l d , as w e l l as i t s n i t r o g e n f i xa t i on q u a l i t y (Table 5 ) .

T a b l e 3 . F a m i l y i n c o m e f r o m c h i c k p e a .

C l a s s

0 - 2 0 %

2 0 - 4 0 %

4 0 - 6 0 %

6 0 - 8 0 %

8 0 - 1 0 0 %

M i d - w e s t r e g i o n

B e f o r e I P M A f t e r I P M

7 0 % 3 7 %

1 6 % 3 5 %

1 1 % 1 5 %

0 3 % 0 9 %

0 4 %

C e n t r a l r e g i o n

B e f o r e I P M

6 3 %

2 4 %

0 8 %

0 5 %

A f t e r I P M

1 2 %

2 5 %

3 0 %

1 8 %

1 5 %

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .

T a b l e 4 . D i e t a r y c o n t r i b u t i o n f r o m c h i c k p e a .

C l a s s

0 - 2 0 %

2 0 - 4 0 %

4 0 - 6 0 %

6 0 - 8 0 %

8 0 - 1 0 0 %

M i d - w e s t r e g i o n

B e f o r e I P M

5 5 %

4 3 %

0 2 %

A f t e r I P M

2 0 %

4 5 %

3 0 %

0 5 %

C e n t r a l r e g i o n

B e f o r e I P M

6 8 %

3 0 %

0 2 %

A f t e r I P M

0 2 %

4 3 %

4 0 %

1 0 %

0 5 %

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .

T a b l e 5 . R e a s o n s f o r c r o p p r e f e r e n c e .

R e a s o n s

L o w l a b o r i n p u t

L o w c o s t i n p u t

H i g h y i e l d

B e n e f i t s f o r s o i l / l a n d

M i d - w e s t r e g i o n

2 3 %

2 7 %

2 7 %

2 3 %

C e n t r a l r e g i o n

1 5 %

1 5 %

5 8 %

1 2 %

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .



I m p a c t o n h o u s i n g

C h i c k p e a c u l t i v a t i o n has h a d a m a j o r i m p a c t o n t h e hous ing sector . I n M W R ,

6 4 % househo lds h a d t h a t c h e d m u d houses. P o s t - I P M , t h i s has c o m e d o w n t o

4 4 % . T h e pe rcen tage o f b r i c k a n d m o r t a r houses b e f o r e I P M was 3 8 % , b u t

w e n t u p t o 6 0 % . I n C R , 8 2 % h o u s e h o l d s h a d t h a t c h e d m u d houses, w h i c h c a m e

d o w n t o 6 7 % . O n t h e w h o l e , 7 % r e s p o n d e n t s i n M W R a n d 1 0 % i n C R w e r e

able t o c o n s t r u c t n e w houses (F ig . 5 a n d 6 ) .

1 5 9

Crop preference for food

A f t e r l P M , m a n y f a r m e r s r e p o r t e d choos ing ch i ckpea a s t h e second m o s t

p r e f e r r e d c r o p (Table 7 ) .

Crop preference for profit

I n t h e m i d - w e s t e r n reg ion ( M W R ) , r i ce a n d w h e a t are t h e m o s t p r e f e r a b l e

c rops ( a l t h o u g h n o t t h e m o s t p r o f i t a b l e , because these cereals are t h e s tap les ) .

A m o n g t h e f i v e m o s t i m p o r t a n t c rops , c h i c k p e a was m o s t p r o f i t a b l e . I n t h e

c e n t r a l r eg i on ( C R ) , f a r m e r s chose c h i c k p e a a s t h e m o s t p r e f e r r e d a n d p r o f i t a b l e

c r o p (Table 6 ) .

T a b l e 6 . C r o p p r e f e r e n c e f o r p r o f i t .

C r o p s

R i c e

W h e a t

M a i z e

P i g e o n p e a

C h i c k p e a

L e n t i l s

B l a c k g r a m

G r a s s p e a

V e g e t a b l e s

O t h e r s

P r e f e r e n c e (%) ( T o p 5 )

M i d - w e s t r e g i o n

1

6 4

0 2

0 2

0 4

1 8

0 4

-

-

-

-

2

0 2

4 1

-

1 4

1 6

2 0

-

-

0 4

-

3

0 9

0 9

-

1 4

3 7

14

0 2

-

0 9

0 2

4

1 4

0 7

0 4

11

11

3 4

-

-

0 9

0 2

5

0 5

0 9

0 4

0 4

0 4

1 6

0 2

0 4

0 9

1 4

C e n t r a l r e g i o n

1

2 3

-

-

-

3 7

-

-

-

3 1

0 2

2

1 4

0 4

1 0

0 6

3 3

0 4

-

-

0 8

0 4

3

2 0

0 6

0 4

1 0

1 0

0 4

-

-

1 4

0 2

4

0 8

0 4

1 0

1 8

0 4

1 0

-

-

1 2

-

5

0 2

0 6

0 4

1 4

0 4

1 2

-

-

0 2

0 6

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .



S p e n d i n g o f c h i c k p e a e a r n i n g s

C h i c k p e a has b e c o m e a v e r y i m p o r t a n t sou rce o f e a r n i n g i n reg ions . A c c o r d i n g

t o f a r m e r s , i t f e t c h e s t h e h i g h e s t p r o f i t i n t e r m s o f cash. I n M W R , 5 6 %

f a r m e r s have r e p o r t e d i n c r e a s e d i n c o m e s ava i lab le f o r h o u s e h o l d expenses .

T h e s e r e s p o n d e n t s are n o w ab le t o b u y g roce r i es i n a m p l e q u a n t i t i e s . T h e y

also have e l e c t r i c i t y i n t h e i r houses . A p a r t f r o m t h e s e , t h e y are s p e n d i n g m o r e

o n m e d i c i n e s a n d h e a l t h c a r e . I n C R , 2 6 % f a r m e r s r e p o r t e d s i m i l a r resu l t s . I n

M W R , 4 % f a r m e r s have p a i d back f o r m e r d e b t s . I n C R , 2 2 % f a r m e r s w e r e

ab le t o d i scha rge d e b t s (F ig . 7 ) . T h e m o s t i m p o r t a n t t r e n d i s t h a t 1 1 % f a r m e r s

i n t h e m i d - w e s t are p u r c h a s i n g n e w i m p r o v e d c h i c k p e a seed c a l l e d A v a r o d h i ,

w h i l e 1 3 % are d o i n g s o i n t h e c e n t r a l r e g i o n w i t h t h e i r e n h a n c e d i n c o m e .

1 6 0

Fig. 5 and 6. Mud/brick houses % change in study area. 

T a b l e 7 . C r o p p r e f e r e n c e f o r f o o d .

C r o p s

P i g e o n p e a

C h i c k p e a

L e n t i l s

B l a c k g r a m

G r a s s p e a

V e g e t a b l e s

O t h e r s

P r e f e r e n c e (%) ( T o p 5 )

M i d - w e s t r e g i o n

1

5 2

16

18

0 7

0 2

2

11

4 3

3 6

0 2

0 4

4

1 4 0 2

3 0 0 2

3 9 0 2

0 2 1 4

0 2 0 7

0 9 4 1

0 2 16

5

0 4

0 2

0 4

0 4

07

3 0

C e n t r a l r e g i o n

1 2 

4 8 2 2

4 0 4 0

0 4

0 6

0 2 0 2

0 6 0 8

0 8

3

12

10

2 2

12

0 4

14

0 6

4

0 2

0 6

2 0

08

08

2 4

0 2

5

16

2 4

0 2

10

0 6

S o u r c e : F i e l d S u r v e y , J u n e 2 0 0 3 .
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Fig. 6. Change in household expenditures after IPM. 
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I P M t e c h n o l o g i e s have m a d e m a j o r changes i n t h e e x p e n d i t u r e p a t t e r n o f

t h e f a r m e r s . I n C R , t h e r e has b e e n 8 0 % increase i n e x p e n d i t u r e o n c h i l d r e n ' s

e d u c a t i o n , w h i l e t h e f i g u r e i s 5 1 % f o r M W R .

Increase in expenses on w e d d i n g s i s 59%) a n d 57 % in c e n t r a l a n d m i d - w e s t

reg ions , respec t i ve l y . E x p e n d i t u r e o n c l o t h e s has i nc reased b y 4 9 % i n C R a n d

2 5 % i n M W R . S o c i a l / f a m i l y - r e l a t e d e x p e n d i t u r e has i n c r e a s e d b y 3 3 % i n C R

a n d 66% i n M W R . H o w e v e r , inc rease i n e x p e n d i t u r e o n a g r i c u l t u r e t e c h n o l o g y

has b e e n 2 3 % i n b o t h reg ions . T h e a l l o c a t i o n f o r h e a l t h c a r e a n d m e d i c i n e has

r i sen b y 2 0 % i n C R a n d 3 0 % i n M W R (Table 1 5 ) . T h e c u m u l a t i v e increase i s

4 5 % i n C R a n d 4 2 % i n M W R . A s s u m i n g t h e a n n u a l r a t e o f i n f l a t i o n a t 5%,

f a r m e r s ' i n c o m e a n d e x p e n d i t u r e s have i nc reased t h r e e - f o l d i n t h r e e years i n

rea l t e r m s ( 2 0 0 0 - 2 0 0 3 ) .

T a b l e 9 . C h a n g e i n h o u s e h o l d e x p e n d i t u r e a f t e r I P M .

E x p e n d i t u r e s

S c h o o l e d u c a t i o n

W e d d i n g e x p e n s e s

C l o t h e s e x p e n d i t u r e

S o c i a l / f a m i l y e x p e n d i t u r e s

A g r i c u l t u r e t e c h n o l o g y

M e d i c i n e s

O v e r a l l a v e r a g e c h a n g e

% C h a n g e a f t e r I P M

C e n t r a l r e g i o n

8 0

5 9

4 9

3 3

2 7

2 0

4 5

M i d - w e s t r e g i o n

5 1

5 7

2 5

66

2 3

3 0

4 2

S o u r c e : F i e l d s u r v e y , 2 0 0 3 .
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I m p a c t o n l i ves tock o w n e r s h i p

C h i c k p e a i n c o m e has also m a r g i n a l l y c h a n g e d l i v e s t o c k o w n e r s h i p o f c h i c k p e a

f a r m e r s i n N e p a l . A b o u t 1 4 % i n C R a n d 1 6 % i n M W R m o r e f a r m e r s are ab le

t o b u y o x e n . S i m i l a r l y , 2 0 % m o r e f a r m e r s i n C R a n d 1 0 % i n M W R have b o u g h t

m i l c h c a t t l e . A f e w have also s t a r t e d s m a l l da i r i es , w h i l e possess ion o f p o u l t r y

a n d goats has gone up as w e l l (Tab le 1 0 ) .

T a b l e 1 0 . I m p a c t o n l i v e s t o c k o w n e r s h i p .

L i v e s t o c k

O x e n

M i l c h c a t t l e

P o u l t r y

G o a t s

% C h a n g e i n p u r c h a s i n g o f l i v e s t o c k i n N e p a l

C e n t r a l r e g i o n

1 4

2 0

6

4 2

M i d - w e s t r e g i o n

1 6

1 0

3 0

11

S o u r c e : F i e l d s u r v e y , 2 0 0 3 .

Consumption and sale of surplus product

C h i c k p e a f a r m e r s se l l s u r p l u s p r o d u c e t o o t h e r s . A t h r e e yea r average s h o w s

u s t h a t p e r k a t h a o u t p u t o f c h i c k p e a i s 5 0 k g . O n average, a l a n d h o l d i n g o f

1 0 ka thas t r ans la tes t o 5 0 0 k g p e r f a r m e r . I f f a r m e r s sel l h a l f o f t h e p r o d u c e

a t N R s @27/kg, 5 0 0 0 k g c h i c k p e a p u m p s i n a n a d d i t i o n a l 1.35 l a k h r u p e e s

i n t o t h e v i l l age e c o n o m y . A p a r t f r o m t h e 5 0 k g o f c h i c k p e a t h a t i s r e t a i n e d f o r

f a m i l y c o n s u m p t i o n , t h i s i s e q u i v a l e n t t o savings o f N R s 1 5 0 0 / f a m i l y . E v e n i f

o n l y 1 0 % f a m i l i e s are t a k e n i n t o a c c o u n t , t h e savings w o r k o u t t o N R s 3 0 , 0 0 0

p e r year . O n e c h i c k p e a - l P M b e n e f i t m o d e l i s p r e s e n t e d i n F ig . 8 .

1 6 2

I m p a c t o f c h i c k p e a o n w e a l t h g e n e r a t i o n

E c o n o m i c b e n e f i t s f o r f a r m e r s ca n b e c a l c u l a t e d f r o m va r i ous angles: A 

b e n c h m a r k s u r v e y i n D e c e m b e r 2 0 0 0 f o u n d t h a t C R h a d n o i m p r o v e d va r i e t i es

o f c h i c k p e a . B u t I P M - C h i c k p e a has r e v e r s e d t h e t r e n d , a n d n o w a n average

h o u s e h o l d seed t r a n s a c t i o n i s a b o u t 1 2 7 k g o f A v a r o d h i . F a r m e r s are se l l i ng seed

t o o t h e r f a r m e r s a n d also t o n a t i o n a l N G O s @ N R s 2 7 / k g . E v e n i f o n l y 10% o f

c h i c k p e a f a r m e r s t r a n s a c t e d s u c h q u a n t i t i e s o f seed , t h e seed e c o n o m i c s w o u l d

g e n e r a t e b e n e f i t s e q u a l i n g N R s 6 8 , 5 8 0 . 0 0 . I f a d o p t i o n o f I P M a n d i m p r o v e d

seeds spreads a t t h e same r a t e t h e n c h i c k p e a c u l t i v a t i o n has e v e n g rea te r

p o t e n t i a l t o g e n e r a t e w e a l t h .



Fig. 8. Chickpea-IPM sustainable development model. 

Reduced burden of fertilizers

T h e f a r m e r s r e p o r t e d t h a t t h e use

o f c h e m i c a l f e r t i l i z e r s has g o n e

d o w n d u e t o c h i c k p e a c u l t i v a t i o n .

A f t e r c h i c k p e a ha rves t i ng , 2 4 m a n -

days o f l a b o r / h a was saved o n F Y M

i n p u t i n t h e n e x t p a d d y c r o p d u e

t o n i t r o g e n f i x a t i o n , l e a d i n g t o t h e

savings w o r t h N R s 1 2 0 0 / h o u s e h o l d .

T h e t o t a l F Y M saving i n t h e v i l l age

e q u a l e d N R s 8 0 0 0 . Savings o n u rea

was N R s 3 1 3 3 , a n d N R s 2 2 8 6 o n

D A P . T h e t o t a l f e r t i l i z e r s ' savings

was N R s 1 3 , 4 1 9 (F ig . 9 ) .

Increase in yield due to restoration of soil fertility

C r o p r o t a t i o n w i t h c h i c k p e a increases y i e l d o f p a d d y t o 7 .71 q u i n t a l / h a , i e , a n

a d d i t i o n a l i n c o m e o f N R s 5 3 9 7 / h o u s e h o l d . Fo r 2 0 f a m i l i e s w h i c h i s 1 0 % o f t h e

h o u s e h o l d s s tud ies , a d d i t i o n a l i n c o m e a m o u n t s t o N R s 1 0 7 9 4 0 .

T h e i n c o m e o f a n average c o n t a c t c h i c k p e a f a r m e r has i nc reased b y N R s

1 5 1 4 8 . T h e a m o u n t o f w e a l t h g e n e r a t e d b y c h i c k p e a has a m u l t i p l i e r e f f e c t o n

t h e e c o n o m y .

T h i s p a r t i c u l a r e x a m p l e i s d e l i b e r a t e l y t a k e n f r o m a l o w p r o f i l e v i l l age c a l l e d

D - G a o n t o m a k e a c a u t i o u s assessment . T h e i m p a c t i s m o r e spec tacu la r t h a n

t h e f i g u r e s show. W h e n t h e same m e t h o d o f c a l c u l a t i o n i s u s e d f o r t h e e n t i r e
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Fig. 9. Consumption of fertilizers in 

rice under different rotations, Nepal. 
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I m p a c t o n b i o d i v e r s i t y

T h e i m p a c t o f t h i s s t u d y can b e seen t h r o u g h t h e s p r e a d o f i m p r o v e d va r i e t i es

o f seed (F ig . 1 1 ) . A v a r o d h i has m a x i m u m s p r e a d i n t h e s t u d y areas. C h i c k p e a

f a r m e r s i n M W R r e p o r t 8 3 . 3 3 % A v a r o d h i seed t r a n s a c t i o n , w h i l e i n C R i t i s

1 0 0 % . S o m e o t h e r i m p r o v e d va r i e t i es r e p o r t e d i n c i r c u l a t i o n a m o n g a s m a l l

n u m b e r o f f a r m e r s i n M W R are C h a n d r a ( 4 . 1 % ) , K o s e l i ( 8 . 3 % ) a n d Tara ( 4 . 1 % ) .

O v e r w h e l m i n g l y , a la rge n u m b e r o f f a r m e r s p r e f e r A v a r o d h i t o o t h e r va r i e t i es .

Seed transaction

Bard ibas i s an i d e n t i f i e d c h i c k p e a seed v i l l age , w h e r e f a r m e r s r e p o r t e d a n u m b e r

o f seed t r a n s a c t i o n s w i t h t h e i r r e l a t i ves , f r i e n d s , N G O s , N A R C a n d t r a d e r s
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Fig. 10. Employment generation in the study area. 

I P M c u l t i v a t i o n o f c h i c k p e a i s g e n e r a t i n g a d d i t i o n a l e m p l o y m e n t i n t h e

s t u d y area. I n c o m p a r i s o n t o 2 0 0 0 , e m p l o y m e n t has i nc reased (F ig . 1 0 ) .

T h e u t i l i z a t i o n o f f a l l o w lands i s l i k e l y t o g e n e r a t e s u b s t a n t i a l i n c o m e s a n d

e m p l o y m e n t o p p o r t u n i t i e s f o r t h o u s a n d s o f s m a l l h o l d e r s i n t h e r e g i o n i n t h e

f u t u r e . C h i c k p e a c u l t i v a t i o n i s p r o j e c t e d t o genera te a n a d d i t i o n a l N R s 8 0 0 0 / h a .

E s t i m a t e s i n d i c a t e t h a t c h i c k p e a c u l t i v a t i o n o n r i ce f a l l o w genera tes a l m o s t

5 0 m a n days o f e m p l o y m e n t p e r h e c t a r e . I f 1 0 % o f t h e r a b i r i ce f a l l o w s w e r e

b r o u g h t u n d e r c u l t i v a t i o n , i t w o u l d g e n e r a t e a p p r o x i m a t e l y 1.29 m i l l i o n m a n

days o f e m p l o y m e n t p e r a n n u m . 3 0 % o f f a l l o w s w o u l d a d d a n o t h e r 3 . 8 8 m i l l i o n

m a n - d a y s o f e m p l o y m e n t . ( B o u r a i e t a l . 2 0 0 2 )

s t u d y area, t h e c u l t i v a t i o n o f c h i c k p e a i s f o u n d t o have g e n e r a t e d N R s 2 1 ,

2 0 , 8 5 3 i n a d d i t i o n a l w e a l t h a n d 1 0 0 0 - m a n days o f m o r e seasonal e m p l o y m e n t

i n t h e s t u d y v i l lages (F i g . 1 0 ) .
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(Tab le 2 0 ) . T h e seed has b e e n t r a n s a c t e d fa r a n d w i d e . I n a l l t hese v i l lages,

A v a r o d h i has s p r e a d d u e t o i t s disease t o l e r a n c e , h i g h y i e l d , a n d ava i l ab i l i t y o f

l P M t e c h n o l o g y (F ig . 1 2 ) . L a l b a n d i a n d D - G a o n are o t h e r v e r y i m p o r t a n t seed

vi l lages f r o m w h e r e s e l f - g e n e r a t e d d e m a n d o f A v a r o d h i i s s p r e a d i n g e l s e w h e r e .

T h e d e m a n d f o r A v a r o d h i w i t h I P M t e c h n o l o g y i s acce le ra t i ng i n t h e s t u d y

areas o f N e p a l (F ig . 1 2 ) . T h e average seed t r a n s a c t i o n i s 127 k g / h o u s e h o l d i n

N W R a n d 2 7 9 k g / h o u s e h o l d i n C R . T h e p r i c e f o r seed i s N R s 2 7 / k g a n d N R s

3 3 / k g r e s p e c t i v e l y (Tab le 1 2 ) .

Fig. 11. Presence of chickpea varieties in the study areas. 
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Fig. 12. Seed spread from the seed villages. 
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T a b l e 1 3 . P e r c e n t a g e b r e a k u p o f c h i c k p e a s o u r c e s .

S o u r c e o f S e e d

S e l f - p r o d u c e d

F r o m o t h e r

f a r m e r s

C o m m e r c i a l

s e l l e r s

F a r m e r s '

c o o p e r a t i v e

M i d - w e s t r e g i o n

C h i c k -

p e a R i c e

6 2 7 7

4 1 8

4

2 0 9 

P i g e o n -

W h e a t p e a

5 6 5 3

1 8 13

9

9 2 

C e n t r a l r e g i o n

C h i c k -

p e a

9 4

1 4

2

R i c e

9 2

4

2

P i g e o n -

W h e a t p e a

6 2 8 2

1 0 8 

4

2

1 6 6

F a r m e r s i n t h e s t u d y areas are ab le t o p r o d u c e a n d s t o r e c h i c k p e a seed .

I n M W R , 6 2 % f a r m e r s are ab le t o p r o d u c e t h e i r o w n A v a r o d h i seed , 4 %

f a r m e r s ge t i t f r o m o t h e r f a r m e r s , w h i l e 2 0 % ge t t h e seed f r o m f a r m e r s ' c o -

o p e r a t i v e s . I n C R , 9 4 % f a r m e r s p r o d u c e t h e i r o w n seed ; 4 % f a r m e r s b u y i t

f r o m o t h e r f a r m e r s , w h i l e o n l y 2 % f a r m e r s b u y i t f r o m c o m m e r c i a l se l le rs .

S e e d t r a n s a c t i o n s t akes p lace t h r o u g h a n u m b e r o f m e t h o d s v i z , sale, b a r t e r ,

g i f t s t o r e l a t i ves a n d o t h e r s (Tab le 13 , 1 4 ) .

T a b l e 1 1 . T o t a l b e n e f i t s f r o m c h i c k p e a - C a s e s t u d y o f v i l l a g e , D - G a o n .

S e e d t r a n s a c t i o n b e n e f i t s

S a l e o f s u r p l u s p r o d u c t

C o n s u m p t i o n o f c h i c k p e a

R e d u c e d b u r d e n o f f e r t i l i z e r s

I n c r e a s e d y i e l d d u e t o r e s t o r a t i o n o f s o i l f e r t i l i t y

T o t a l

( I n N R s )

6 8 , 5 8 0

1 , 3 5 , 0 0 0

3 0 , 0 0 0

1 3 , 4 1 9

3 5 , 9 8 0

2 , 8 2 , 9 7 9

T a b l e 1 2 . A v e r a g e q u a n t i t y / p r i c e o f s e e d s t r a n s a c t i o n .

M i d - w e s t r e g i o n

A v e r a g e a m o u n t ( i n k g ) 1 2 7

A v e r a g e p r i c e ( i n N R s ) 2 7

C e n t r a l r e g i o n

2 7 9

3 3



C h i c k p e a n o t o n l y enhances so i l f e r t i l i t y t h r o u g h n i t r o g e n f i x a t i o n b u t

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

f o o d . C h i c k p e a i s a n i n t e g r a l p a r t o f t h e d i e t c o o k e d a s da l a n d ea ten w i t h r o t i

( u n l e a v e n e d w h e a t b r e a d ) a n d b o i l e d r i c e . T h e i m p o r t a n c e o f c h i c k p e a has b e e n

r e c o g n i z e d f o r e n r i c h m e n t o f so i l f e r t i l i t y t h r o u g h i t s a b i l i t y t o s y m b i o t i c a l l y f i x

a t m o s p h e r i c n i t r o g e n a n d t o l e r a t e d r o u g h t hazards (F i g . 1 4 ) .

1 6 7

Fig. 13 . Average chickpea area changed/household after IPM. 

Resource utilization

I n M W R , 9 1 % o f t h e r e s p o n d e n t s have u s e d r i ce f a l l o w s f o r c h i c k p e a

p r o d u c t i o n . I n C R , 7 5 % r e s p o n d e n t s use r i ce f a l l o w s a n d 4 9 % , m a i z e f a l l o w s .

T h e o v e r l a p p i n g i s d u e t o m a n y r e s p o n d e n t s c u l t i v a t i n g b o t h r i ce a n d m a i z e

(F ig . 1 4 ) . T h e r i ce f a l l o w l a n d i s a n i m p o r t a n t n a t u r a l r e s o u r c e , w h i c h p r o v i d e s

s u f f i c i e n t m o i s t u r e t o c h i c k p e a g r o w t h ( K u m a r Rao e t a l . 1 9 9 8 ) . I f a g r o n o m i c

m a n i p u l a t i o n s are m a d e a n d s h o r t d u r a t i o n r i ce va r i e t i es are p r o v i d e d f o r t h e

u p l a n d s , t h e synergy w i l l b r i n g a b o o m i n t h e r e g i o n . T h e c h i c k p e a average

a r e a / h o u s e h o l d has i n c r e a s e d i n M W R a n d C R . B e f o r e I P M , t h e f i g u r e s w e r e

1 k a t h a / h o u s e h o l d i n M W R a n d 0.5 k a t h a / h o u s e h o l d i n C R (F ig . 1 3 ) .

T a b l e 1 4 . T y p e s o f s e e d t r a n s a c t i o n s .

T r a n s a c t i o n s M i d - w e s t r e g i o n (%)

S a l e 8 3

B a r t e r 4 

G i f t 2 1

O t h e r 1 2

C e n t r a l r e g i o n (%)

7 3
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3 2

8
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Fig. 14. Utilization of fallow land. 

I n N e p a l , pu lses are i n s h o r t supp l y . T h i s o f f e r s m a j o r o p p o r t u n i t i e s t o

inc rease pu lses p r o d u c t i o n b y b r i n g i n g f a l l o w l a n d u n d e r c u l t i v a t i o n . Tab le 1 5

s h o w s c h i c k p e a d e m a n d p r o j e c t i o n s f o r 2 0 1 0 (Josh i e t a l . 2 0 0 1 ) . T h e s h o r t

s u p p l y o f c h i c k p e a i s a t t r i b u t e d t o i t s s h i f t i n p r o d u c t i o n f r o m f a v o r a b l e t o

m a r g i n a l areas. I n f a v o r a b l e reg ions , t h e coverage o f w h e a t a n d r i ce has

inc reased a t t h e cos t o f coarse cerea ls , pu lses a n d o i l - seeds . L a c k o f t e c h n o l o g y

t o i m p r o v e t h e y i e l d o f pu lses a n d t h e r e b y t h e i r lack o f p r o f i t a b i l i t y p a v e d

t h e w a y f o r t h e c u l t i v a t i o n o f c r o p s s u c h a s r i ce a n d w h e a t w h i c h w e r e less

r i s k y a n d c o m p a r a t i v e l y p r o f i t a b l e . T h e h o p e o f ra is ing pu lses p r o d u c t i o n l ies

in m a r g i n a l areas s u c h as r i ce a n d m a i z e f a l l o w s (Tab le 1 7 ) .

1 6 8

T a b l e 1 5 . C h i c k p e a d e m a n d p r o j e c t i o n s f o r 2 0 1 0 i n N e p a l .

I t e m s

P r e s e n t c o n s u m p t i o n ( ' 0 0 0 t )

P o p u l a t i o n g r o w t h r a t e (%)

I n c o m e g r o w t h r a t e (%)

D e m a n d g r o w t h r a t e ( % )

I n c o m e e l a s t i c i t y

P r o j e c t e d d e m a n d f o r c h i c k p e a s e e d ( ' 0 0 0 t )

E s t i m a t e s

1 3 . 8

2 . 2

2 . 4

3 .2

0 . 4

2 0 . 9

S o u r c e : J o s h i e t a l . 2 0 0 1 .



T a b l e 1 6 . O u t p u t a n d i n c o m e p r o j e c t i o n s f r o m c h i c k p e a .

Y e a r s

2 0 0 0

2 0 0 1

2 0 0 2

2 0 0 3

2 0 0 4

2 0 0 5

2 0 0 6

2 0 0 7

2 0 0 8

2 0 0 9

2 0 1 0

A v e r a g e

l a n d a r e a ( h a )

u n d e r c h i c k p e a

. 1 8

. 2 0

. 2 6

. 3 6

. 5 3

. 8 0

1 . 1 4

1 . 6 2

2 . 2 3

3

3 . 9 0

A v e r a g e

c h i c k p e a

o u t p u t / k a t h a

5 0

5 0

5 0

5 0

5 0

5 0

5 0

5 0

5 0

5 0

5 0

A v e r a g e

t o t a l c h i c k p e a

o u t p u t ( k g )

2 7 7

3 0 7

3 8 5

5 3 5

7 8 4

1 1 5 7

1 6 8 0

2 3 7 7

3 2 7 5

4 3 9 9

5 7 7 5

A c t u a l

t o t a l

o u t p u t ( t )

5 . 5 5

6 . 1 5

7 . 7 0

1 0 . 7 1

1 5 . 6 9

2 3 . 1 5

3 2 . 6 0

4 7 . 5 5

6 5 . 5 1

8 7 . 9 9

1 1 5 . 5 0

C h i c k p e a

p r i c e

( m i l l i o n N R s )

1 . 6 6

1 . 8 9

2 . 3 1

3 . 2 1

4 . 7 0

6 . 9 4

9 . 7 8

1 4 . 2 0

1 9 . 6 5

2 6 . 3 9

3 4 . 6 5

E x t r a p o l a t i o n f o r m u l a u s e d Y3 - 3 Y2 + 3 Y1 - Y0 = 0 

T a b l e 1 7 . E s t i m a t e o f r i c e f a l l o w a r e a s i n N e p a l .

E c o - R e g i o n s

E a s t e r n

C e n t r a l

W e s t e r n

M i d - w e s t e r n r e g i o n

F a r - w e s t e r n r e g i o n

R i c e f a l l o w s

( m i l l i o n h a . )

0 . 2 1 7

0 . 0 1 8

0 . 0 6 8

0 . 0 5 5

0 . 0 1 5

R a b i f a l l o w s a s

% o f K h a r i f r i c e a r e a

5 0 . 9 %

4 . 5 %

2 5 %

3 8 %

1 1 . 7 9 %

F u r t h e r , i f I P M t e c h n o l o g y w e r e d i s s e m i n a t e d t o 5 % o f m a r g i n a l a n d

sub m a r g i n a l f a r m e r s , t h e n t h e e s t i m a t e d s u p p l y o f c h i c k p e a i n N e p a l i n

t h e yea r 2 0 1 0 w o u l d b e 3 , 9 9 , 0 0 0 t o n s . T h e s e e s t i m a t e s are based o n s o m e

a s s u m p t i o n s :

1 . A b o u t 0 . 3 6 m i l l i o n h a r i ce f a l l o w l a n d i s s u i t a b l e f o r c h i c k p e a p r o d u c t i o n

2 . C h i c k p e a w i l l a u t o m a t i c a l l y e x t e n d t o r i ce a n d m a i z e f a l l o w s

3 . T h e e x t r a p o l a t i o n o f l a n d use i s based o n inc rease p e r yea r o f c h i c k p e a

coverage

4 . T h e c o n s t a n t m a r g i n o f p r o f i t w i l l r e m a i n u p t o 2 0 1 0 .

T h e d e m a n d a n d s u p p l y gap w i l l ex i s t even a f t e r c o n t i n u o u s e f f o r t s . I n t h e

n e i g h b o r i n g c o u n t r i e s , d e m a n d f o r c h i c k p e a w i l l n o t dep ress i t s p r i c e i n N e p a l .

T h e p r o d u c t i o n o f c h i c k p e a w i l l l e a d t o h i g h e r y i e l d s o f p a d d y , r e s t o r a t i o n

o f so i l h e a l t h a n d f e r t i l i t y , i nc rease i n h u m a n n u t r i t i o n , lesser c o n s u m p t i o n
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Yield and price risk

Risks w i t h r e g a r d t o y i e l d a n d p r i ces are h i g h e r f o r pu lses p r o d u c t i o n c o m p a r e d

t o cerea ls ( B y e r t l e e a n d W h i t e 2 0 0 0 ) , m a i n l y d u e t o c o n d i t i o n s i n w h i c h pu lses

are g r o w n ie , i n m a r g i n a l areas a n d u n d e r la rge ly r a i n f e d c o n d i t i o n s . F ig . 1 5

s h o w s t h a t i n s t u d y areas c h i c k p e a has c rossed t h e s e r i sk ba r r i e r s .

o f f e r t i l i z e r s , i m p o r t s u b s t i t u t i o n , e x p o r t s p r o m o t i o n , r e d u c t i o n i n p o v e r t y ,

e q u i t a b l e d i s t r i b u t i o n o f w e a l t h a n d soc ia l j u s t i c e , t h r o u g h e m p o w e r m e n t o f

t h e w e a k a n d m a r g i n a l f a r m e r s , bes ides c r e a t i n g sus ta inab le d e v e l o p m e n t i n

N e p a l .

C h i c k p e a has t h e a b i l i t y t o g i ve b e t t e r harves ts t h a n t h e o t h e r c r o p s o n

m a r g i n a l l ands . H o w e v e r , t h e r e are i nc reas ing c o n c e r n s t h a t c o n t i n u o u s r i c e -

w h e a t c r o p p i n g has c a u s e d d e f i c i e n c y o f so i l n u t r i e n t s a n d d e g r a d a t i o n o f so i l .

T h e use o f f e r t i l i z e r s i s b e i n g p r o m o t e d f o r ra is ing r i c e - w h e a t p r o d u c t i v i t y

a n d m a i n t a i n i n g so i l f e r t i l i t y . H o w e v e r , t h e h i g h cos t o f f e r t i l i z e r s , t h e i r n o n 

a v a i l a b i l i t y a t t h e r i g h t t i m e , a n d p o o r p u r c h a s i n g p o w e r o f f a r m e r s have l i m i t e d

t h e use o f f e r t i l i z e r s i n N e p a l . Bes ides , w i t h t h e i r excess ive use l e a d i n g t o

e n v i r o n m e n t a l hazards , d o n o r s have r e d u c e d o r s t o p p e d f e r t i l i z e r - a i d a l t oge the r .

A g a i n s t s u c h a b a c k d r o p , I P M - c h i c k p e a is p l a y i n g a v i t a l r o l e f o r a sus ta inab le

e c o n o m i c , e n v i r o n m e n t a l a n d eco log i ca l d e v e l o p m e n t .

N e p a l i f a r m e r s w e r e t u r n i n g t h e i r backs o n c h i c k p e a i n t h e last t w o decades ,

a n d a d o p t i o n o f i m p r o v e d va r i e t i es was neg l i g i b l e - a b o u t 8 % o f a l l c h i c k p e a

g r o w i n g area i n 1 9 9 9 - 2 0 0 0 . Today m a n y n u m b e r s o f c h i c k p e a f a r m e r s are us ing

n e w A v a r o d h i seed i n N e p a l Te ra i . T h e seed sec to r has also b e e n c o n s i d e r a b l y

d e v e l o p e d , a n d t e c h n o l o g y has b e e n t r a n s f e r r e d t o t h e s t u d y areas.
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Fig. 15. Increase in average land area of chickpea/household. 
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I n L a l b a n d i ( C R ) , e v e r y f a r m e r has b e c o m e a seed p r o d u c e r , p r o v i d i n g seed

t o f a r m e r s i n o t h e r v i l lages w i t h a c o n d i t i o n t h a t t h e seed t a k e r w i l l r e t u r n

d o u b l e t h e q u a n t i t y i n t h e f o l l o w i n g season.

C o n c l u s i o n

T h e e m p i r i c a l s t u d y o f I P M - c h i c k p e a c u l t i v a r s s h o w s t h a t t h e t e c h n o l o g y i s

e f f e c t i v e a n d p r o v i d e s a t o o l f o r e r a d i c a t i o n o f h u n g e r i n N e p a l . I P M - c h i c k p e a

enhances peasants ' e n t i t l e m e n t s , s ince b i o t i c a n d a b i o t i c stresses w e r e assoc ia ted

w i t h t h e loss o f e n t i t l e m e n t s .

I P M - c h i c k p e a has p r o v e d t h a t i n t h e s h o r t r u n s o m e t h i n g h i g h l y e f f e c t i v e

can b e d o n e t o r e m o v e m i s e r i e s a n d s t a r v a t i o n . Usua l l y , i t i s t a k e n f o r g r a n t e d

t h a t n o t h i n g m u c h can b e d o n e t o r e m e d y t hese d e s p e r a t e s i t u a t i o n s a t least i n

t h e s h o r t r u n .

T h e success o f c h i c k p e a a d o p t i o n i s d u e t o va r i ous s t r e n g t h s o f t h e p r o j e c t .

T h e p r o j e c t i s ab le t o u t i l i z e r i ce f a l l o w s , m a i z e f a l l o w s a n d o t h e r u p l a n d s .

C h i c k p e a i s a h i g h l y r e m u n e r a t i v e w i n t e r c r o p . T h e a d d i t i o n a l i n c o m e e a r n e d

f r o m i t f rees p o o r f a r m e r s : i ts b e n e f i t s are r e a c h i n g t h e p o o r e s t a m o n g t h e p o o r

a n d i t seems to be a f a r m e r - f r i e n d l y t e c h n o l o g y .

T h e I P M - c h i c k p e a m o d e l can b e a p p l i e d a s a t o o l o f p o v e r t y e r a d i c a t i o n

a n y w h e r e i n t h e w o r l d w h e r e t h e same ag roeco log i ca l c o n d i t i o n s e x i s t .
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Rabi cropping and promoting winter

legumes in rice fallows in Nepal

N Khanal
1
, KD Joshi

2,3
 and D Harris

2

Abstract

The rice fallows in the Nepal's Terai manifest an intricate problem 

situation engendered by marginality of the resource base, biophysical 

and socioeconomic diversity, seasonality and complex livelihoods 

strategies of the farmers. 

The rainfed rabi cropping (RRC) project was initiated in 2001, with 

the aim to intensify the rice-fallow system in the Terai by capitalizing 

on the low external input agricultural technologies. A series of on-farm 

trials including participatory varietal selection, crop establishment 

methods, nutrient management and pest management were conducted 

on rice, chickpea, field pea, lentils, mungbean, buckwheat and niger. 

Introduction of short to medium duration rice varieties such as 

Sugandha 1, Barkhe 1017, BG 1442 and Barkhe 2014, facilitated 

timely planting of winter crops by utilizing the residual soil moisture 

in the postrainy season. Chickpea varieties KPG 59, GNG 469, 

Tara and KAK 2, field pea variety Sano Kerau (a small-seeded local 

landrace), lentils variety ILL 7723, and mungbean variety VC 3960-

88, VC 6372 (45-8-1), NM-92 and NM-94 have been preferred 

and adopted by farmers. Seed priming, molybdenum loading through 

seed, foliar spray of cattle urine and application of boron were found 

beneficial for increasing yields of test crops in the rice fallows. Seventy -

five active farmers have been groomed as local resource persons (LRPs). 

Six multi-purpose nurseries have been established for promoting on-

farm plantation and thereby enhancing availability of fodder and 

fuel-woods as alternative source of cooking energy. About 933 farmers 

have been organized into 55 groups for collective approach to seed 

management and other cooperative activities. With farmers' organized 

efforts and backstopping from the project, nearly two-thirds of the rice 

fallows in the project area have been brought under winter cultivation 

and overall systems productivity has been increased. 

1Forum for Rural Welfare and Agr icu l tura l Reform for Development , Post Box no. 1 1 , Ch i twan , Nepal .
2Centre for A r i d Zone Studies, Univers i ty of Wales, Bangor.
3 lnternational Maize and Wheat Research Centre, South Asia Regional Of f ice, Kathmandu, Nepal .
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I n t r o d u c t i o n

A b o u t 2 6 % o f t h e t o t a l r i ce area i n t h e Tera i r e m a i n s f a l l o w a f t e r harves t o f r i ce

i n t h e p o s t r a i n y season. Based o n t h e avenues i n d i c a t e d b y t h e D F I D - s u p p o r t e d

s t u d y ( S u b b a r a o e t a l . 2 0 0 1 ) a n d o t h e r e x p e r i e n c e s g a i n e d i n N e p a l , t h e r a i n f e d

rab i c r o p p i n g ( R R C ) p r o j e c t w a s i n i t i a t e d w i t h t h e a i m t o i n t e n s i f y t h e r i c e - f a l l o w

s y s t e m i n t h e Tera i t h r o u g h c a p i t a l i z i n g o n t h e l o w e x t e r n a l i n p u t a g r i c u l t u r a l

t e c h n o l o g i e s . S o m e o n - f a r m t r i a l s o n w i n t e r c rops a n d s o c i o e c o n o m i c s tud ies

w e r e c a r r i e d o u t i n t h e p i l o t phase f r o m O c t o b e r 2 0 0 1 t o J u n e 2 0 0 2 ( K h a n a l

2 0 0 2 ) . Based o n t h e u n d e r s t a n d i n g o f t h e c o n s t r a i n t s a n d o p p o r t u n i t i e s f o r

c r o p d i v e r s i f i c a t i o n , t h e s e c o n d phase o f t h e p r o j e c t has b e e n i n o p e r a t i o n f o r

t h e p e r i o d f r o m J u l y 2 0 0 2 t o M a r c h 2 0 0 6 . T h e p r o j e c t has b e e n i m p l e m e n t e d

i n Jhapa , M o r a n g , S a p t a r i , S i raha a n d K a p i l b a s t u d i s t r i c t s o f N e p a l (F ig . 1 ) . T h e

i n t e r v e n t i o n s p r i m a r i l y i n v o l v e p a r t i c i p a t o r y va r i e ta l se l ec t i on ( P V S ) a n d o n -

f a r m v e r i f i c a t i o n o f r a i n f e d t e c h n o l o g i e s o n w i d e range o f c rops i n c l u d i n g r i c e ,

c h i c k p e a , f i e l d pea , l en t i l s , m u n g b e a n , s o y b e a n , c o w p e a , p i geonpea , n ige r a n d

b u c k w h e a t . For add ress ing t h e i n t r i c a t e p r o b l e m s i t u a t i o n s and e n h a n c i n g t h e

s u s t a i n a b i l i t y o f t h e s y s t e m , t h e p r o j e c t has i n c l u d e d o t h e r s u p p o r t i v e a c t i v i t i e s

s u c h a s d e v e l o p m e n t o f l oca l r e s o u r c e pe rsons , s t r e n g t h e n i n g c o m m u n i t y based

However, inherently poor soil fertility, use of dung-cakes as cooking 

energy, erratic weather conditions, problems of pests, stray animals 

and rising expectations of the communities towards external supports 

are the continuing challenges to the sustainability of the system. 

Further broad-based, holistic efforts are needed to enable farmers 

augment their resource-base and fight the challenges. 

Fig. 1. Map of Nepal showing rainfed rabi cropping project districts. 

173

RRC research activities

RRC IRD activities

Kanchanpur

Kailali
Bardiya

Banke
Dang

Kapilbastu
Rupandehi

Nawalparasi
Chitwan Parsa

Bara

Rautahat
Sarlahi

Mahottari

Dhanusa

Siraha
Saptari

Sunsari

Morang Jhapa



(i) Initiation of on-farm testing and upscaling of technological

options.

I n i t i a t i o n o f t h e i n t e r v e n t i o n s t a r t e d w i t h s t a k e h o l d e r s ' sha r i ng a n d p l a n n i n g

w o r k s h o p s a t t h e l oca l l e v e l w i t h D A D O s a n d Reg iona l A g r i c u l t u r a l D i r e c t o r a t e

i n 2 0 0 1 . T h e R R C p i l o t w a s i n i t i a t e d w i t h s i m p l e P V S a n d seed p r i m i n g t r i a l s

o n c h i c k p e a a n d f i e l d pea a n d a d a p t i v e o b s e r v a t i o n o n b u c k w h e a t i n Jhapa ,

M o r a n g , S a p t a r i a n d S i raha d i s t r i c t s i n t h e w i n t e r season o f 2 0 0 1 . A t t h e same

t i m e , a s o c i o e c o n o m i c s t u d y w a s u n d e r t a k e n t o s c r u t i n i z e t h e c o n s t r a i n t s a n d

o p p o r t u n i t i e s i n r i c e f a l l o w areas i n t h o s e d i s t r i c t s . T h e f i n d i n g s w e r e s h a r e d a t

s t a k e h o l d e r s ' r e v i e w a n d p l a n n i n g w o r k s h o p s a t I C R I S A T i n J u n e 2 0 0 2 a n d t h e

s e c o n d phase f o r 2 0 0 2 - 2 0 0 5 e n s u e d .

I n t h e s e c o n d phase , va r i ous t e c h n o l o g i c a l o p t i o n s o n r i ce , c h i c k p e a , l e n t i l s ,

f i e l d pea , m u n g b e a n , p i g e o n p e a , c o w p e a , b u c k w h e a t a n d n ige r w e r e t e s t e d .

T h e s e i n c l u d e d o n - f a r m t r i a l s o n P V S , c r o p e s t a b l i s h m e n t m e t h o d s , t i l l age

p rac t i ces , n u t r i e n t m a n a g e m e n t , i n t e r c r o p p i n g a n d pes t m a n a g e m e n t o n t h e t e s t

c rops . C h i c k p e a r e c e i v e d m a j o r f o c u s f o r i t s p e r c e i v e d c o m p a r a t i v e advantage

a t t r i b u t e d t o h i g h m a r k e t p r i c e a n d a d a p t a t i o n i n m o i s t u r e stress c o n d i t i o n s .
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seed s y s t e m s , e s t a b l i s h m e n t o f a g r o - f o r e s t r y nu rse r i es a n d o n - f a r m p l a n t a t i o n s

a n d sens i t i za t i on a b o u t r e g e n e r a t i v e ene rgy t e c h n o l o g i e s .

T h e c o m p l e x p r o b l e m s i t u a t i o n i n r i ce f a l l o w s cal ls f o r a h o l i s t i c a p p r o a c h ,

c lear p e r s p e c t i v e s a n d p l u r a l i t y o f e f f o r t s . T h e p r o j e c t has f o l l o w e d a s y s t e m -

based p a r t i c i p a t o r y a c t i o n resea rch a n d d e v e l o p m e n t p rocess , i n w h i c h t h e

i n t e r v e n t i o n s are r e s h a p e d t h r o u g h a l e a r n i n g c y c l e o v e r t i m e t o address t h e

p r o b l e m s i t u a t i o n . T h i s has b r o u g h t t o g e t h e r i n t e r d i s c i p l i n a r y e x p e r t i s e a n d

s h a r e d ro les o f m u l t i p l e ac to rs . W i t h t e c h n i c a l b a c k s t o p p i n g a n d c o o r d i n a t i o n

f r o m t h e C e n t r e f o r A r i d Z o n e S t u d i e s ( C A Z S ) a n d f i nanc ia l assistance f r o m

D F I D - P S P , t h e p r o j e c t has b e e n ha rness ing c o l l a b o r a t i v e s u p p o r t f r o m va r i ous

s t a k e h o l d e r s s u c h a s c o n c e r n e d D i s t r i c t A g r i c u l t u r a l D e v e l o p m e n t O f f i c e s

( D A D O s ) , N a t i o n a l G r a i n L e g u m e Research P r o g r a m m e ( N G L R P ) o f N e p a l

A g r i c u l t u r a l Research C o u n c i l ( N A R C ) a n d I n t e r n a t i o n a l C r o p s Research

I n s t i t u t e f o r S e m i - a r i d T r o p i c s ( I C R I S A T ) a n d s o m e t e c h n i c a l s u p p o r t f r o m

A s i a n V e g e t a b l e Research a n d D e v e l o p m e n t C e n t r e ( A V R D C ) .

T h e t a r g e t c o m m u n i t i e s have t h e i r o w n s take i n a l l stages o f t h e l e a r n i n g

a n d a c t i o n c y c l e . T h e p r o j e c t does n o t seek t o r e p l a c e e x i s t i n g p rac t i ces b u t

i m p r o v e t h e l oca l p r o b l e m s i t u a t i o n . I t i n t e n d s t o p r o v i d e a baske t o f cho i ces

o f l o w - c o s t a n d s i m p l e - t o - a d o p t t e c h n o l o g i e s t o m a r g i n a l f a r m e r s . I t i s t h e

f a r m e r s w h o d e c i d e w h i c h t e c h n o l o g i e s f i t t h e i r o w n i n t e r e s t a n d n e e d , based

o n t h e i r p e r c e i v e d c o m p a r a t i v e advan tages . H o w e v e r , f a r m e r s are f a c i l i t a t e d i n

t e c h n i c a l m a t t e r s f o r e n a b l i n g t h e m t o m a k e r i g h t dec i s i ons .

T h e i n t e r v e n t i o n p rocess i n v o l v e d f o l l o w i n g t h r e e face ts o f s t ra teg ies :

M e t h o d o l o g y



(ii) I n t e r n a l i z a t i o n o f local p o t e n t i a l

I n t h e p a r t i c i p a t o r y d e v e l o p m e n t p rocess , i t i s necessary t h a t t h e f a r m e r s are

i n v o l v e d i n al l stages o f t h e i n t e r v e n t i o n p rocess a n d f e e l o w n e r s h i p o f t h e

n e w i n i t i a t i v e s . For t h i s , t h e f a r m e r s have b e e n c a p a c i t a t e d t h r o u g h t r a i n i n g ,

e x c u r s i o n s , i n t e r a c t i o n s , w o r k s h o p s a n d o n - s i t e c o a c h i n g . I n t h e cou rse , s o m e

n o d a l f a r m e r s have s t r i v e d t o d e v e l o p t h e i r f a r m s a s t h e loca l " c e n t e r o f

e x c e l l e n c e " . T h e s e f a r m e r s have b e e n c o n t i n u o u s l y g r o o m e d a n d m o b i l i z e d a s

loca l f a c i l i t a t o r s a n d are a n t i c i p a t e d to serve as l oca l r es ou rce persons (LRPs )

a f t e r t h e e x i t o f t h e p r o j e c t .

A n o t h e r aspec t o f i n t e r n a l i z a t i o n o f t h e loca l p o t e n t i a l i s t h r o u g h t h e

a u g m e n t a t i o n o f t h e l oca l r e s o u r c e base. P r o m o t i o n o f m u l t i - p u r p o s e t r e e

nu rse r i es o f f e r i n g a l t e r n a t i v e sources o f ene rgy a n d s t r e n g t h e n i n g c o m m u n i t y -

based seed m a n a g e m e n t sys tems have b e e n t a k e n as t h e p r i n c i p l e s t ra teg ies

f o r e n h a n c i n g a g r o - b i o d i v e r s i t y a n d n u t r i e n t r e c y c l i n g o n - f a r m . A s t h e l e a r n i n g

c e n t e r s f o r genera l f a r m e r s , l i v e s t o c k shed i m p r o v e m e n t f o r u r i n e c o l l e c t i o n

a n d use, a n d i m p r o v e d c o m p o s t i n g p r a c t i c e s have b e e n d e m o n s t r a t e d t h r o u g h

t h e loca l f a c i l i t a t o r s .

(i i i) I n s t i t u t i o n a l i z a t i o n o f t h e in i t ia t ives f o r l as t ing i m p a c t s

T h e p r o j e c t has f a c i l i t a t e d t h e d e v e l o p m e n t o f f a r m e r s s e l f - h e l p g r o u p s a n d

t h e i r n e t w o r k i n g t o h e l p t h e m evo l ve a s t h e f a r m e r s ' c o o p e r a t i v e s . M o s t o f

t h e g r o u p s have b e e n r e g i s t e r e d a t D A D O s . I t i s t h r o u g h these o rgan i za t i ons

a n d t h e i r n e t w o r k s t h a t t h e c o m m u n i t i e s have ga ined b e t t e r access t o se rv ice

p r o v i d i n g agenc ies. For i n s t a n c e , t h e A p e x C o m m i t t e e o f S a p t a r i a c q u i r e d

s u p p o r t f r o m D i s t r i c t P u b l i c H e a l t h O f f i c e t o o rgan ize a n e y e - c l i n i c c a m p a t

t h e c o m m u n i t y . T h e f a r m e r s ' g r o u p s a n d t h e i r n e t w o r k s have s t a r t e d t o a r range

a g r i c u l t u r a l i n p u t s r e q u i r e d f o r t h e i r g r o u p s c o l l e c t i v e l y f r o m t h e w h o l e s a l e r s

a t 2 0 - 3 0 % c h e a p e r p r i ces t h a n t h e i r i n d i v i d u a l a p p r o a c h .

T h e g r o u p s have b e e n f a c i l i t a t e d t o gene ra te g r o u p w e l f a r e f u n d s a s

e m e r g e n c y a i d o r r u n m i c r o - f i n a n c e schemes a s t h e m e a s u r e o f i n v e s t m e n t

f o r f a r m i n g . T h e s e f u n d s are g e n e r a t e d f r o m t h e m o n t h l y savings a n d r e n t s o f

m a c h i n e r i e s a n d o t h e r g r o u p p r o p e r t i e s . T h i s s c h e m e has also b e e n e f f e c t i v e

i n p r o v i d i n g sense o f a t t a c h m e n t a m o n g t h e g r o u p m e m b e r s f o r c o l l e c t i v e

a c t i v i t i e s a n d i nc reased i n t r a - a n d i n t e r - g r o u p c o o p e r a t i o n .

Resul ts a n d d iscussions

(i) U n d e r s t a n d i n g t h e c o n t e x t o f r ice f a l l o w s

T h r o u g h t h e s y s t e m - b a s e d p a r t i c i p a t o r y a c t i o n resea rch a n d d e v e l o p m e n t

p rocess , t h e p r o j e c t t e a m has n o w a n e n h a n c e d u n d e r s t a n d i n g o f l oca l capab i l i t i e s ,
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1 7 6

T a b l e 1 . F e a t u r e s o f r i c e f a l l o w s a n d t h e i r i m p l i c a t i o n s f o r a g r i c u l t u r a l r e s e a r c h

a n d d e v e l o p m e n t .

F e a t u r e s

M a r g i n a l i t y

H e t e r o g e n e i t y

S e a s o n a l i t y

I n t r i c a c y

M a n i f e s t a t i o n s

- S m a l l h o l d i n g s , m o s t l y a b u t t e d

t o l a r g e b l o c k s o f a b s e n t e e

l a n d l o r d s

- C r o p s p r o n e t o s t r a y a n i m a l s

d a m a g e

- L a c k o f i r r i g a t i o n f a c i l i t y

- P o o r s o i l f e r t i l i t y

- L a c k o f a l t e r n a t i v e i n c o m e

s o u r c e s

- P o o r r e s o u r c e m a n a g e m e n t

c a p a b i l i t y o f f a r m e r s

- P o o r a c c e s s t o i n s t i t u t i o n a l

s e r v i c e s

- V a r i a t i o n i n f a r m e r s ' r e s o u r c e

b a s e o r a c c e s s t o r e s o u r c e s

- D i f f e r e n t i a l a c c e s s t o

i n f o r m a t i o n a n d e x t e r n a l

s e r v i c e s

- V a r i e d c u l t u r e , p r i o r i t y

n e e d s a n d i n t e r e s t s b e t w e e n

h o u s e h o l d s a n d c o m m u n i t i e s

- E r r a t i c r a i n f a l l , d r o u g h t s , f o g

e t c .

- Y i e l d f l u c t u a t i o n s

- U n c e r t a i n t y o f m a r k e t o r p r i c e

fluctuations

- T e m p o r a l v a r i a b i l i t y o f f o o d

s u f f i c i e n c y a n d a v a i l a b i l i t y o f

f o d d e r

- T e m p o r a l p e a k s a n d s l a c k

p e r i o d s o f n e e d o f f a r m l a b o r

- F a r m e r s ' c o m p l e x l i v e l i h o o d s

s t r a t e g i e s i n v o l v i n g i n t e g r a t e d

f a r m i n g , o f f - f a r m a n d n o n - f a r m

a c t i v i t i e s t o a d a p t t o t h e h a r s h

s i t u a t i o n

I m p l i c a t i o n s

- I n p u t - i n t e n s i v e o p t i o n s a r e

r i s k y v e n t u r e s f o r f a r m e r s

L o w - i n p u t , s i m p l e - t o - a d o p t

o p t i o n s a r e r e q u i r e d

- I n t e r v e n t i o n s w i t h i n d u c t i v e

c a p i t a l s u p p o r t f o r l o c a l

r e s o u r c e s a u g m e n t a t i o n a n d

l o c a l c a p a c i t y b u i l d i n g a r e

d e s i r a b l e

- C o m m o n g e n e r a l i z a t i o n o f

p r o b l e m s i t u a t i o n m a y n o t

w o r k

- R a n g e o f o p t i o n s n e e d t o b e

p r o v i d e d t o a d a p t t o t h e l o c a l

s p e c i f i c i t y

- H i g h t i m e s p e c i f i c a n d

p r e s c r i p t i v e t e c h n o l o g y t h a t

c a l l f o r h i g h a l e r t o n t h e p a r t

o f f a r m e r s d o n o t s u i t t h e

c o n t e x t

- O p t i o n s w i t h a s s u r e d m a r k e t

a n d h i g h s t a b i l i t y a g a i n s t

s t r e s s s i t u a t i o n a r e d e s i r a b l e

- S i n g l e c o m m o d i t y p e r s p e c t i v e

d o e s n o t w o r k ; h o l i s t i c

a p p r o a c h t o l o c a l c a p a c i t y -

b u i l d i n g i s r e q u i r e d t o b r i n g

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

resources a n d l i v e l i h o o d s s t ra teg ies o f t h e p e o p l e . R e l e v a n t fac ts a n d f i g u r e s

can be o b t a i n e d i n K h a n a l a n d Josh i e t a l . ( 2 0 0 4 ) . Tab le 1 s u m m a r i z e s t h e

fea tu res o f t h e r i c e f a l l o w s a n d t h e i r i m p l i c a t i o n s f o r t h e a g r i c u l t u r a l r esea rch

a n d d e v e l o p m e n t a p p r o a c h e s .



T a b l e 2 . S u m m a r y o f m a j o r a c h i e v e m e n t s o f t h e p r o j e c t s i n c e 2 0 0 1 .

A c t i v i t i e s

a c c o m p l i s h e d

G r o u p b u i l d i n g

a n d n e t w o r k i n g

D e v e l o p m e n t o f

l e a d e r f a r m e r s

M u l t i p u r p o s e

n u r s e r i e s a n d

p l a n t a t i o n

P V S o n r i c e i n

s h a l l o w b u n d e d

r a i n f e d s y s t e m

P V S o n r i c e i n

i n t e r m e d i a t e d e e p

w a t e r r e g i m e

A c h i e v e m e n t s

9 3 3 f a r m e r s i n c l u d i n g 3 7 6 w o m e n a r e o r g a n i z e d i n t o 5 5 g r o u p s .

T h e y a r e p a r t i c i p a t i n g i n t e c h n o l o g y t e s t i n g a n d s e e d p r o d u c t i o n

a c t i v i t i e s . M o s t o f t h e g r o u p s a r e r e g i s t e r e d a t D A D O s a n d h a v e

g e n e r a t e d g r o u p w e l f a r e f u n d s . I n t e r - g r o u p n e t w o r k h a s b e e n

e s t a b l i s h e d t o e v o l v e a s f a r m e r s ' c o o p e r a t i v e .

7 5 a c t i v e f a r m e r s w e r e p r o v i d e d w i t h t r a i n i n g o n g r o u p

m o b i l i z a t i o n , i n t e g r a t e d c r o p m a n a g e m e n t , s e e d p r o d u c t i o n a n d

n u r s e r y t e c h n i q u e s . T h e y h a v e b e e n m o b i l i z e d a s l o c a l c a t a l y s t s

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

p h a s e - o u t o f t h e p r o j e c t .

S i x m u l t i - p u r p o s e p l a n t n u r s e r i e s h a v e b e e n e s t a b l i s h e d . T h e y

p r o d u c e d s a p l i n g s o f n e e m , b a m b o o , m u l b e r r y a n d v a r i o u s

l e g u m i n o u s f o d d e r s p e c i e s a n d t h e s e w e r e s u p p l i e d t o t h e g r o u p

f o r p l a n t a t i o n .

F a r m e r p r e f e r r e d n e w v a r i e t i e s S u g a n d h a 1 , P a n t D h a n 1 0 ,

B a r k h e 1 0 2 7 a n d B G 1 4 4 2 f o r h i g h e r y i e l d a n d b e t t e r q u a l i t i e s

t h a n t h o s e o f p r e v i o u s l y u s e d . T h e s e v a r i e t i e s y i e l d 1 0 - 1 5 %

m o r e , m a t u r e 1 5 t o 3 0 d a y s e a r l i e r a n d t h u s f a c i l i t a t e e a r l y

e s t a b l i s h m e n t o f w i n t e r c r o p s i n t h e r e s i d u a l m o i s t u r e . F a r m e r s

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

t h e m h a v e b e e n a l r e a d y a d o p t e d ( K h a n a l e t a l . 2 0 0 3 ; K h a n a l a n d

K h a n a l e t a l . 2 0 0 4 ) .

B a r k h e 2 0 0 1 a n d B a r k h e 2 0 1 4 w e r e p r e f e r r e d b y f a r m e r s f o r

t h e i r 2 0 - 3 0 % h i g h e r y i e l d s a n d b e t t e r a g r o n o m i c a n d p o s t h a r v e s t

q u a l i t i e s t h a n e x i s t i n g f a r m e r v a r i e t i e s . S e v e r a l o t h e r v a r i e t i e s

h a v e s h o w n p r o m i s i n g p e r f o r m a n c e a n d a r e u n d e r f u r t h e r

e v a l u a t i o n p r o c e s s ( K h a n a l e t a l . 2 0 0 3 ; K h a n a l a n d K h a n a l e t a l .

2 0 0 4 )

Continued

1 7 7

(ii) M a j o r a c h i e v e m e n t s

Tab le 2 h i g h l i g h t s t h e m a j o r a c h i e v e m e n t s o f t h e p r o j e c t s ince 2 0 0 1 . D e t a i l s

are ava i lab le i n K h a n a l ( 2 0 0 1 ) , K h a n a l e t a l . ( 2 0 0 3 ) ; K h a n a l , H a r r i s e t a l . 2 0 0 4 ;

K h a n a l , Josh i e t a l . 2 0 0 4 a n d K h a n a l e t a l . 2 0 0 4 .



T a b l e 2. Continued. 

A c t i v i t i e s

a c c o m p l i s h e d

P V S o n c h i c k p e a

P V S o n l e n t i l s

P V S o n p e a

P V S o n m u n g b e a n

A d a p t i v e

d e m o n s t r a t i o n o n

b u c k w h e a t

A d a p t i v e

d e m o n s t r a t i o n o n

n i g e r

I n t e g r a t e d n u t r i e n t

m a n a g e m e n t o n

c h i c k p e a a n d f i e l d

p e a

S e e d p r i m i n g

o n m u n g b e a n ,

c h i c k p e a a n d l e n t i l s

A c h i e v e m e n t s

C h i c k p e a c r o p h a s b e e n r e h a b i l i t a t e d , d e s p i t e t h e c h a l l e n g e s o f

B G M , c o l l a r r o t a n d p o d b o r e r . V a r i e t i e s G N G 4 6 9 , K P G 5 9 ,

T a r a , K A K 2 a n d I C C 3 7 w e r e i d e n t i f i e d t o b e m o r e p r o m i s i n g

w i t h a b o u t 1 5 - 2 0 % m o r e y i e l d s t h a n l o c a l v a r i e t i e s ( K h a n a l e t

a l . 2 0 0 3 ) .

V a r i e t y I L L 7 7 2 3 h a s b e e n p r e f e r r e d b y f a r m e r s f o r i t s b o l d e r

g r a i n s i z e . F a r m e r s h a v e a l s o a d o p t e d K h a j u r a I , K h a j u r a 2 a n d

S i m r i k d u e t o t h e i r p r o m i s i n g p e r f o r m a n c e ( K h a n a l e t a l . 2 0 0 3 ) .

V a r i e t y E - 6 has b e e n p r e f e r r e d b y f a r m e r s f o r i t s e a r l i n e s s

w i t h a b o u t 8 5 d a y s t o m a t u r i t y a f t e r s o w i n g . S a n o K e r a u ,

a s m a l l s e e d e d c u l t i v a r c o l l e c t e d f r o m C h i t w a n d i s t r i c t has

b e e n p r e f e r r e d f o r i t s g o o d a d a p t a t i o n i n t h e l o w f e r t i l i t y a n d

m o i s t u r e s t r e s s c o n d i t i o n ( K h a n a l e t a l . 2 0 0 3 ) .

V a r i e t y V C 3 9 6 0 - 8 8 , V C 6 3 7 2 ( 4 5 - 8 - 1 ) , N M - 9 2 a n d N M - 9 4

h a v e b e e n p r e f e r r e d f o r m o s t a g r o n o m i c a n d p o s t h a r v e s t t r a i t s

i n c l u d i n g e a r l i n e s s , y i e l d ( 2 5 % h i g h e r t h a n l o c a l ) , p o d a n d g r a i n

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

s p r i n g , s u m m e r a n d a u t u m n s e a s o n c r o p w a s v e r i f i e d ( K h a n a l

a n d H a r r i s e t a l . 2 0 0 4 ) .

A l o c a l l a n d r a c e c o l l e c t e d f r o m C h i t w a n w a s p r e f e r r e d b y

f a r m e r s f o r i t s a d a p t a t i o n i n l o w f e r t i l i t y a n d p o o r m a n a g e m e n t

c o n d i t i o n s . T h e c r o p m a t u r e s w i t h i n 8 0 d a y s a f t e r s o w i n g . I n

a r e a s o n a b l y f e r t i l e s o i l , i t i s p o s s i b l e t o g r o w m u n g b e a n a f t e r

b u c k w h e a t , t h u s t r i p l i n g t h e c r o p p i n g i n t e n s i t y w i t h r i c e -

b u c k w h e a t - m u n g b e a n ( K h a n a l e t a l . 2 0 0 3 ) .

I t c a n b e s u c c e s s f u l l y g r o w n i n l o w f e r t i l i t y c o n d i t i o n s , p r o v i d e d

p l a n t i n g i s d o n e i m m e d i a t e l y a f t e r t h e h a r v e s t o f e a r l y m a t u r i n g

r i c e , b y t h e e n d o f S e p t e m b e r . S o m e f a r m e r s h a v e p r e f e r r e d t h i s

c r o p ( K h a n a l e t a l . 2 0 0 3 ) .

S u p p l e m e n t a t i o n o f b o r o n e i t h e r a s b a s a l a p p l i c a t i o n o r f o l i a r

s p r a y s i g n i f i c a n t l y i n c r e a s e d y i e l d ( 2 8 % ) o f c h i c k p e a . F o u r

s p r a y s w i t h c a t t l e u r i n e a t 2 0 % c o n c e n t r a t i o n r e s u l t e d 1 1 a n d

2 7 % i n c r e a s e i n y i e l d o f c h i c k p e a a n d f i e l d p e a ( K h a n a l a n d

J o s h i e t a l . 2 0 0 4 ) .

S o a k i n g s e e d s i n 0 . 5 % s o d i u m m o l y b d a t e s o l u t i o n s i g n i f i c a n t l y

i n c r e a s e d n o d u l a t i o n a n d y i e l d ( 2 3 % ) i n m u n g b e a n . P r e l i m i n a r y

r e s u l t s a r e p r o m i s i n g i n c h i c k p e a a n d f i e l d p e a a n d n e e d f u r t h e r

v e r i f i c a t i o n ( K h a n a l a n d J o s h i e t a l . 2 0 0 4 ) .

Continued
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(iii) P r e l i m i n a r y i m p a c t

A c u r s o r y su rvey i n t h e p r o j e c t area a f t e r t w o - y e a r s o f p r o j e c t i n t e r v e n t i o n

s h o w e d t h a t nea r l y t w o - t h i r d s o f t h e f a l l o w area has b e e n b r o u g h t u n d e r w i n t e r

a n d s u m m e r c u l t i v a t i o n .

S o m e f a r m e r s have e n t i r e l y g r o w n t h e c r o p v a r i e t i e s i n t r o d u c e d b y t h e

p r o j e c t . O v e r a l l s ys tems p r o d u c t i v i t y i n r i ce f a l l o w s has i nc reased s ub s t an t i a l l y

w i t h 2 0 t o 3 0 % m o r e y i e l d w i t h n e w r i ce va r i e t i es a n d average p r o d u c t i o n o f

a r o u n d 0 .5 t o n n e s p e r h a o f w i n t e r o r s u m m e r c r o p s .

( iv) C o n t i n u i n g c h a l l e n g e s

• B G M a n d p o d b o r e r i n c h i c k p e a .

• T e r m i n a l d r o u g h t a n d w e s t e r l y d r y w i n d l e a d i n g t o p r e m a t u r e senescence

o f t h e w i n t e r c r o p s .
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T a b l e 2. Continued. 

A c t i v i t i e s

a c c o m p l i s h e d

M i x e d c r o p p i n g

o f c h i c k p e a a n d

c o r i a n d e r .

C h i c k p e a p o d b o r e r

m a n a g e m e n t

P i g e o n p e a a n d

c o w p e a o n p a d d y

b u n d s

S e e d p r o d u c t i o n

A c h i e v e m e n t s

F a r m e r s b e l i e v e t h a t c o r i a n d e r r e p e l s p o d b o r e r i f g r o w n a s

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

H o w e v e r , i f g r o w n t o g e t h e r , t h e r e w a s n o e f f e c t o n c h i c k p e a

y i e l d a n d p r o d u c t i o n o f c o r i a n d e r w a s b o n u s ( K h a n a l e t a l .

2 0 0 3 ) .

N P V has b e e n f o u n d a s e f f e c t i v e a s E n d o s u l f a n i n s u p p r e s s i n g

p o d b o r e r . E f f o r t s a r e u n d e r w a y t o r e c y c l e N P V a t t h e l o c a l

l e v e l .

A v e r a g e p r o d u c t i o n o f p i g e o n p e a p l a n t e d i n p a i r e d r o w s i n 2 5

m - l o n g b u n d s w a s 3 . 6 k g g r a i n s . I t a l s o y i e l d e d n e a r l y t h e s a m e

a m o u n t o f f o d d e r . A d d i t i o n a l l y , s u b s t a n t i a l a m o u n t o f f u e l -

w o o d s w a s r e c o v e r e d , w h i c h w a s s u f f i c i e n t t o c o o k 1 0 m e a l s f o r

a 5 t o 7 m e m b e r f a m i l y . L i k e w i s e i n a b o u t 2 5 m b u n d l e n g t h ,

a f a r m e r p r o d u c e d n e a r l y 3 0 k g o f g r e e n p o d s o f c o w p e a a n d

e a r n e d a b o u t R s 6 0 0 .

T e s t i n g a n d s e e d p r o d u c t i o n o f c r o p v a r i e t i e s a r e g o i n g h a n d

i n h a n d . T h e p a r t i c i p a n t s t e n d e d t o save s e e d s o f p r e f e r r e d

v a r i e t i e s f o r f o l l o w i n g s e a s o n s a n d p r o v i d e d t h e m t o n e i g h b o u r s

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

t h a n 5 m e t r i c t o n n e s o f r i c e , 2 m e t r i c t o n n e s o f c h i c k p e a a n d

o n e m e t r i c t o n n e o f m u n g b e a n i n t h e p r o j e c t a r e a . T h e y a r e

a l so r e g e n e r a t i n g s e e d s o f o t h e r i n t r o d u c e d c r o p s f o r t h e i r o w n

s u b s i s t e n c e r e q u i r e m e n t .
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Bridging the gap: Role, responsibilities

and approaches to scaling-up IPM of

chickpea in Nepal

NP Khanal and N Khanal
1

Abstract

In spite of its great potential as a land with diverse environments 

and multiple cropping systems, the production of chickpea in Nepal 

is declining as a result of increasing biotic and abiotic stresses. Pod 

borer, Botrytis grey mold, wilt, nutrient deficiencies and unpredictable 

rainfall have curtailed its promotion in the rice-fallow system. Despite 

the various efforts made in development and scaling-up of IPM 

technology, its adoption could not be sustained in resource-poor farm 

communities due to technological, marketing, information, policy, 

local capability gaps in the development and promotional pathways. 

To bridge the gap and scale up technology, different stakeholders at 

the local and international level should play interdisciplinary roles and 

in areas of their strengths. Particularly, international organizations 

in empowerment national organizations through new innovations on 

suitable pest management technologies; national research organizations 

and universities in generating farmers' decision support information 

and germplasm conservation; the Ministry of Agriculture in intra-

organizational coordination and policy support; the Department oj 

Agriculture in information support and local seed system strengthening; 

non-governmental organizations in sensitization and strengthening 

of bottom up components, on-farm testing, market networking etc; 

private agencies in marketing quality inputs and outputs and farmer 

groups in on-farm participatory research and development. This 

multi-stakeholder partnership should employ the approaches of local 

empowerment in technical and managerial skills, to augment the 

natural resource base and promote micro-financial practices. 

I n t r o d u c t i o n

T h e r o l e o f c h i c k p e a i n t h e N e p a l e s e f a r m i n g s y s t e m i s c r u c i a l t o i ts p o t e n t i a l r o l e

i n h u m a n n u t r i t i o n , c r o p d i v e r s i f i c a t i o n , so i l n i t r o g e n e c o n o m y a n d a d a p t a b i l i t y

1Forum for Rural Welfare and Agr icu l tura l Reform for Development, Post Box No 1 1 , Ch i twan , Nepal .
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Marketing gap

M a r k e t i n g o f i n p u t s v i z . seed , f e r t i l i z e r , p e s t i c i d e s ( c h e m i c a l a n d b i o - p e s t i c i d e s ) ,

h o r m o n e s , sprayers e t c has n o t b e e n s t r e a m l i n e d i n f a v o r o f I P M i n N e p a l .

T h e r e i s huge d e m a n d f o r q u a l i t y seed i n t h e c o u n t r y . C u r r e n t l y , a f e w f a r m e r

g r o u p s have s t a r t e d p r o d u c t i o n o f seed a n d are f a c i l i t a t e d b y t h e N a t i o n a l

G r a i n L e g u m e Research P r o g r a m , D A D O s , seed c o m p a n i e s , N G O s a n d p r i v a t e

sec to rs . T h e r e i s a g r o w i n g t e n d e n c y t o i n t r o d u c e a g r o c h e m i c a l s w i t h o u t p r o p e r

e v a l u a t i o n i n t h e m a r k e t a n d issue h a p h a z a r d r e c o m m e n d a t i o n t o f a r m e r s .
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i n d i ve r se e n v i r o n m e n t s a n d m u l t i p l e c r o p p i n g sys tems . I t has been e s t i m a t e d

t h a t t h e t o t a l r i c e - f a l l o w s i n N e p a l are 3 9 2 , 0 0 0 ha, a n d t h i s a m o u n t s t o 2 6 %

o f t h e t o t a l r i c e area o f t h e c o u n t r y ( S u b b a r a o e t a l . 2 0 0 1 ) . C h i c k p e a has g rea t

p o t e n t i a l t o b e f i t t e d i n t hese r i ce f a l l o w s d u r i n g t h e p o s t r a i n y season. H o w e v e r ,

t h e p r o d u c t i o n o f t h e c r o p i s d e c l i n i n g as a r e s u l t o f va r ious b i o t i c a n d a b i o t i c

stresses ( C B S 2 0 0 3 ; K h a n a l e t a l . 2 0 0 3 ; K h a n a l a n d N e u p a n e 2 0 0 4 ) . T h i s p a p e r

a t t e m p t s t o d iscuss t h e r o l e , r e s p o n s i b i l i t y a n d app roaches r e q u i r e d t o b r i d g e

t h e gap i n sca l i ng -up I P M t e c h n o l o g y i n N e p a l .

T h e s t a t e o f a f f a i r s

Techno log ica l g a p

Pod bo re r , B G M , w i l t a n d n u t r i e n t de f i c i enc ies have been i d e n t i f i e d a s t h e

m a j o r y i e l d l i m i t i n g f a c t o r s o f c h i c k p e a i n N e p a l . A l t h o u g h va r i ous e f f o r t s have

b e e n m a d e i n t h e d e v e l o p m e n t a n d p r o m o t i o n o f I P M t e c h n o l o g y (Pande a n d

Rao 2 0 0 0 ) , f a r m c o m m u n i t i e s s t i l l d o n o t have a p p r o p r i a t e packages t o c o p e

w i t h t h e p r o b l e m . A s a r e s u l t , c h i c k p e a c r o p p r o d u c t i o n i s l i m i t e d o n l y t o

c e r t a i n p o c k e t s o f t h e c o u n t r y . T h e I P M t e c h n o l o g y r e c o m m e n d e d i n N e p a l i s

c o s t l i e r a n d n o t easi ly access ib le t o p o o r f a r m c o m m u n i t i e s . O n t h e o t h e r h a n d ,

excess ive use o f c h e m i c a l p e s t i c i d e has t h r e a t e n e d p r o d u c t i o n sus ta inab i l i t y ,

h e a l t h a n d e n v i r o n m e n t . Va r i ous b o t a n i c a l s , o rgan ic p r o d u c t s , b io -agen ts have

b e e n r e p o r t e d e f f e c t i v e b y m a n y researchers ; i n d i v i d u a l s a n d c o m p a n y b u t

n e i t h e r o f t h e m have been d e m o n s t r a t e d p r o p e r l y i n f a r m e r s c o n d i t i o n s , n o r

g e n e r a t e d a c o n v i n c i b l e database ( G r z y w a c z 2 0 0 1 ; K h a n a l 2 0 0 2 ) .

H e l i c o v e r p a N u c l e a r Po l yhed ros i s V i r u s s h o w e d p r o m i s i n g resu l t i n m a n a g i n g

Helicoverpa (F ig . 1 ) i n va r i ous o n - f a r m e x p e r i m e n t s ; h o w e v e r , t h e i r a p p l i c a b i l i t y

a n d loca l p r o d u c t i o n t e c h n o l o g y are s t i l l t o b e j u s t i f i e d . L a t e p l a n t i n g , w i d e

spac ing , m i x e d c r o p p i n g a n d Bav i s t i n spray has b e e n r e c o m m e n d e d against

B G M , b u t t h e t e c h n o l o g y has n o t b e e n p r o p e r l y d e m o n s t r a t e d . M o s t o f t h e

soi ls i n eas te rn a n d c e n t r a l Tera i o f N e p a l are d e f i c i t i n o rgan ic c a r b o n as w e l l

a s m a j o r a n d m i c r o n u t r i e n t s , a n d su i t ab le o p t i o n s are t o b e e x p l o r e d t o so lve

t h e s e p r o b l e m s .



Coordination gap

F o r m a l c o o r d i n a t i o n a m o n g s t a k e h o l d e r s - r e s e a r c h i n s t i t u t i o n s , u n i v e r s i t i e s ,

e x t e n s i o n serv ices , m e d i a , p r i v a t e sec to rs a n d n o n - g o v e r n m e n t a l o rgan i za t i ons

- i s v e r y w e a k w h e n i t c o m e s t o resea rch a n d d e v e l o p m e n t a c t i v i t i e s . I n m o s t

cases, w h a t e v e r c o o r d i n a t i o n m a i n t a i n e d is on a pe rsona l basis .
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Information gap

T e c h n i c a l messages t e n d t o b e p u b l i s h e d i n Eng l i sh m e a n t j u s t f o r sha r ing w i t h

d o n o r c o m m u n i t i e s a n d o f f i c i a l use i n a l i m i t e d q u a n t i t y . V e r y l i t t l e t e c h n i c a l

m a t e r i a l i s w r i t t e n i n t h e N e p a l i language a n d t h e r e b y access ib le t o f a r m e r s .

A v a i l a b l e m a t e r i a l s are cos t l i e r , a n d u n s u i t a b l e f o r r e s o u r c e - p o o r f a r m e r s . I P M

i s q u i t e p o p u l a r a m o n g a g r i c u l t u r a l p r o f e s s i o n a l s - s t u d e n t s , d e v e l o p m e n t

w o r k e r s , sc ien t i s t s , t eache rs a n d f a r m e r s - b u t t h e y are u n a w a r e o f p r a c t i c a l

a p p r o a c h e s a n d r e c e n t t e c h n o l o g i c a l a d v a n c e m e n t s because t h e r e i s n o su i t ab le

i n f o r m a t i o n , t r a i n i n g a n d e x p o s u r e .

Fig. 1. Efficacy of different treatments in controlling pod borer in 

mid, central and western Terai of Nepal, 2003/04
+
.

+ Note : This result is based on on-farm trials conducted at Saptari and Kapilbastu districts of Nepal, which

were repl icated thr ice in each location. There was significant dif ference among the treatments in

both pod borer damage (P = 0.03, L S D = 7.5) and yield (P = 0.04, L S D = 70). Pod borer damage

is significantly correlated w i t h yield (r = 0.75, P = 0.05).
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Policy/strategic/incentive gap

Practical approaches

T h e f i r s t s tep i n sca l i ng -up I P M t e c h n o l o g y i s t o u n d e r s t a n d l oca l capab i l i t i es ,

resources a n d l i v e l i h o o d s s t ra teg ies o f t h e p e o p l e . T h e a p p r o a c h e m p l o y e d

s h o u l d b e i n t e r d i s c i p l i n a r y , a n d a d a p t e d t o loca l spec i f i c i t y :

T h i n k i n g holist ical ly: N a t u r a l l y o c c u r r i n g r e s i d e n t an tagon is ts p lay a n

e n o r m o u s l y i m p o r t a n t r o l e i n t h e m a n a g e m e n t o f so i l b o r n e pests a n d diseases.

T h e y can be m a n a g e d o r e x p l o i t e d i n an lPM p r o g r a m . C r o p r o t a t i o n has b e e n

r e c o g n i z e d as t h e m o s t i m p o r t a n t pes t m a n a g e m e n t t o o l i n c h i c k p e a as i t

a l l o w s t h e t i m e f o r r e s i d e n t an tagon is ts t o l o w e r t h e i n o c u l u m ' s p o t e n t i a l o f

w i l t - c o m p l e x disease o f t h e c r o p b e l o w d a m a g e t h r e s h o l d b e f o r e t h a t c r o p i s

s o w n aga in . So , su i t ab le c r o p p r o d u c t i o n t e c h n o l o g y assoc ia ted w i t h t h e n e x t

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

O n t h e o t h e r h a n d , t h e a d d i t i o n o f o rgan ic m a t t e r such a s c o m p o s t , b a r n y a r d

m a n u r e a n d g reen m a n u r e i s k n o w n t o i n t e n s i f y t h e so i l - san i t i z i ng b e n e f i t s o f

r e s i d e n t an tagon i s t s ' m i c r o b i o l o g i c a l s y s t e m a n d s o m e t i m e s e l i m i n a t e s t h e n e e d

f o r c r o p r o t a t i o n . C r o p r o t a t i o n , m u l t i p l e c r o p p i n g a n d a d d i t i o n o f w e l l - r o t t e d

o rgan ic m a t t e r enhances t h e ac t i v i t i e s o f s u c h an tagon is ts . S i m i l a r l y , su i t ab le

r i c e va r i e t i es a p p l i c a b l e t o t h e r i c e - c h i c k p e a s y s t e m m a y b e a p p r o p r i a t e t o

c a p t u r e t h e r es i dua l so i l m o i s t u r e a n d m a i n t a i n a p p r o p r i a t e c r o p h u s b a n d r y

p r a c t i c e s . T h u s , a s y s t e m p e r s p e c t i v e a p p r o a c h i s r e q u i r e d t o harness t h e

b e n e f i t s o f b i o p h y s i c a l i n t e r a c t i o n s .
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I n sp i t e o f N e p a l ' s Pes t i c ide A c t 1 9 9 1 a n d r e c e n t p e s t i c i d e r egu la t i ons ,

a p p l i c a t i o n o f d i f f e r e n t a g r o c h e m i c a l s has n o t b e e n r e g u l a r i z e d . Because o f t h e

o p e n b o r d e r w i t h I n d i a , d i f f e r e n t a g r o c h e m i c a l s , pes t i c i des a n d h o r m o n e s are

b e i n g i n t r o d u c e d c o m m e r c i a l l y w i t h o u t p r o p e r e v a l u a t i o n o f t h e i r e f f ec t i veness

a n d m a r k e t e d t h r o u g h agro ve ts . T h e a g r i c u l t u r a l p ro fess iona ls i n t h e c o u n t r y

are n o t v e r y i n t e r e s t e d i n n e w t e c h n o l o g y a n d t h e s y s t e m lacks a n i n c e n t i v e o r

r e w a r d s y s t e m t o encou rage t h i s .

Local capability: knowledge, skill and institutional gap

A l t h o u g h p a r t i c i p a t o r y t e c h n o l o g y d e v e l o p m e n t i s p o p u l a r a m o n g a g r i c u l t u r a l

p ro fess iona l s , i t c o u l d n o t t a k e shape as t h e r e i s a t e n d e n c y to i m p l e m e n t

t e c h n o l o g i c a l i n t e r v e n t i o n s t h r o u g h t o p - d o w n app roaches . T h e t e c h n o l o g y

t h e r e f o r e c o u l d n o t b e w i d e l y d i s s e m i n a t e d .

A f e w f a r m e r s have b e e n sens i t i zed a b o u t I P M , b u t t h e y are i g n o r a n t a b o u t

i n s e c t - p e s t a n d diseases, p r o p e r d iagnos t i c m e t h o d s , eco -b io logy , e c o n o m i c

t h r e s h o l d leve ls , ava i l ab i l i t y o f su i t ab le m a n a g e m e n t o p t i o n s w i t h c o m p a r a t i v e

advan tage analys is . F a r m e r s are n e i t h e r g e t t i n g t e c h n i c a l f ac i l i t i es n o r loans

r e q u i r e d f o r c h i c k p e a p r o d u c t i o n .



E m p o w e r i n g technica l a n d m a n a g e r i a l skills o f local ins t i tu t ion a n d f a r m e r s

( H u m a n cap i ta l ) : T o ach ieve t h e r e q u i r e d scale a n d t o ensu re s u s t a i n a b i l i t y

o f t e c h n o l o g i c a l e n h a n c e m e n t , s t r e n g t h e n i n g l oca l capab i l i t i e s t o i n n o v a t e

a n d m a n a g e t h e r e s o u r c e base m a y b e m o r e i m p o r t a n t t h a n t h e t e c h n o l o g i e s

t h e m s e l v e s . So , i t i s necessary t o i n v o l v e t h e f a r m e r s i n a l l stages o f t e c h n o l o g y

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

p r o g r a m . F u r t h e r m o r e , t h e y s h o u l d b e c a p a c i t a t e d i n a g r o e c o s y s t e m analys is ,

pes t / d i sease d iagnos is , i d e n t i f y i n g e c o n o m i c / a c t i o n t h r e s h o l d leve ls , c r o p a n d

pes t b io logy , poss ib le o p t i o n s e x i s t i n g i n l oca l s i t u a t i o n s e t c , t h r o u g h a c t i o n

resea rch , r o u t i n e m o n i t o r i n g , t r a i n i n g , e x c u r s i o n s , i n t e r a c t i o n s , w o r k s h o p s a n d

o n - s i t e c o a c h i n g .

I n t h i s p rocess , f a r m e r s s h o u l d n o t o n l y b e c o m e w e l l i n f o r m e d a b o u t

t e c h n o l o g y a n d processes p e r t i n e n t t o t h e i r o w n s i t u a t i o n s , b u t also b e ab le t o

i n n o v a t e o t h e r t e c h n o l o g i e s i n c h a n g i n g e n v i r o n m e n t s a n d t a c k l e n e w p r o b l e m s

a long w i t h t h e i r o n - f a r m r e s o u r c e m a n a g e m e n t sk i l l s . I n t h e cou rse , s o m e

n o d a l f a r m e r s m a y have s t r i v e d t o d e v e l o p t h e i r f a r m s a s t h e loca l " c e n t e r

o f e x c e l l e n c e " , w h i c h m i g h t serve a s l e a r n i n g c e n t e r t o o t h e r f a r m e r s . L e a d e r

f a r m e r s m a y also serve a s l oca l r e s o u r c e pe rsons (LRPs) i n t h e c o m m u n i t y .

P r o m o t i n g col lect ive e f for ts (Socia l cap i ta l ) : O r g a n i z a t i o n i s o n e o f t h e

essent ia l c o m p o n e n t s o f sus ta inab le l i v e l i h o o d s s y s t e m s . T h u s , f o r m a t i o n o f

f a r m e r s ' s e l f - h e l p g r o u p s a n d t h e i r n e t w o r k i n g h e l p t h e m evo l ve a s f a r m e r s '

c o o p e r a t i v e s . T h u s , t h e c o m m u n i t i e s m a y ga in b e t t e r access t o d i f f e r e n t serv ice

p r o v i d i n g agencies assoc ia ted w i t h I P M o f c h i c k p e a . T h e f a r m e r s ' g r o u p s a n d

t h e i r n e t w o r k s m a y ar range a g r i c u l t u r a l i n p u t s (seeds, a g r o - c h e m i c a l s e t c )

r e q u i r e d f o r t h e i r g r o u p s c o l l e c t i v e l y f r o m t h e w h o l e s a l e r s a t c h e a p e r p r i ces o r

p r o m o t e t h e m s e l v e s loca l ly .

A u g m e n t a t i o n o f n a t u r a l resource base ( N a t u r a l cap i ta l ) : T h i s i n c l u d e s

d i v e r s i f i c a t i o n o f c r o p p i n g sys tems , e n h a n c i n g v a r i e t a l d i ve rs i t y , n u t r i e n t

r e c y c l i n g ( b e t t e r u t i l i z a t i o n o f l o ca l r esou rces , i m p r o v e d c o m p o s t i n g , seed

p r i m i n g e t c ) , p r o m o t i o n o f su i t ab le b i o - c o n t r o l f o r m u l a t i o n s (eg, Trichoderma 

s p p . against w i l t - c o m p l e x a n d N P V against Helicoverpd), p r o m o t i o n o f b o t a n i c a l

p e s t i c i d e s (eg, n e e m , b a k a i n o e t c ) t h r o u g h o n - f a r m p l a n t a t i o n , a l t e r n a t i v e

ene rgy resou rces (eg, b iogas, ag ro - f o res t r y , i m p r o v e d h e a t i n g dev ices e t c ) ,

s t r e n g t h e n i n g c o m m u n i t y - b a s e d seed m a n a g e m e n t sys tems e tc .

P r o m o t i n g mic ro - f inanc ia l pract ices (F inanc ia l cap i ta l ) : T h e c o n c e p t o f a g r o u p

w e l f a r e f u n d i s necessary as an e m e r g e n c y a i d o r t o r u n m i c r o - f i n a n c e schemes

a s t h e m e a n s o f i n v e s t m e n t f o r f a r m i n g . T h e f u n d s are g e n e r a t e d f r o m m o n t h l y

savings a n d r e n t s f r o m h i r i n g o u t m a c h i n e r y a n d o t h e r g r o u p p r o p e r t i e s . T h i s

s c h e m e has also b e e n e f f e c t i v e i n p r o v i d i n g a sense o f a t t a c h m e n t a m o n g t h e

g r o u p m e m b e r s f o r c o l l e c t i v e a c t i v i t i e s a n d has i n c r e a s e d i n t r a - a n d i n t e r - g r o u p

c o o p e r a t i o n .
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Roles and responsibilities

For sus ta inab le sca l i ng -up o f t e c h n o l o g y , t h e r o l e o f m u l t i - s t a k e h o l d e r s i s c r u c i a l

i n t h e i r o w n area. T h e ro l e o f va r ious s t a k e h o l d e r s has b e e n s u m m a r i z e d i n

Tab le 1 .

T a b l e 1 . R o l e a n d r e s p o n s i b i l i t i e s o f d i f f e r e n t s t a k e h o l d e r s i n s c a l i n g - u p I P M

i n c h i c k p e a .

S t a k e h o l d e r s

I n t e r n a t i o n a l r e s e a r c h

i n s t i t u t i o n s a n d u n i v e r s i t i e s

N e p a l A g r i c u l t u r a l R e s e a r c h

C o u n c i l ( N A R C ) a n d

u n i v e r s i t i e s

M i n i s t r y o f A g r i c u l t u r e a n d

C o o p e r a t i v e s ( M o A C )

D e p a r t m e n t o f A g r i c u l t u r e

( D O A )

N o n - g o v e r n m e n t a l

o r g a n i z a t i o n s ( N G O s /

I N G O s )

P r i v a t e s e c t o r ( A g r o v e t s /

S e e d c o m p a n i e s e t c )

M e d i a ( n e w s p a p e r s ,

t e l e v i s i o n , F M - r a d i o e t c )

F a r m e r s / g r o u p s

R o l e a n d r e s p o n s i b i l i t i e s

N e w i n n o v a t i o n s o n p l a n t r e s i s t a n c e a n d p e s t

s u p p r e s s i n g t e c h n o l o g y ; c a p a c i t y s t r e n g t h e n i n g o f

N A R S a n d N G O p a r t n e r s .

A d a p t i v e r e s e a r c h t o f i t n e w i n n o v a t i o n s t o t h e l o c a l

c o n t e x t ; g e r m p l a s m c o n s e r v a t i o n / m a i n t e n a n c e ;

g e n e r a t i n g d e c i s i o n s u p p o r t i n f o r m a t i o n f o r f a r m e r s .

I n t r a - o r g a n i z a t i o n a l c o o r d i n a t i o n , q u a l i t y c o n t r o l ,

s t r a t e g i c a n d p o l i c y s u p p o r t ( e g , u s e o f G M v a r i e t i e s

i n t h e N e p a l e s e c o n t e x t ) a n d m a r k e t r e g u l a t i o n .

I n f o r m a t i o n s u p p o r t t o c o m m u n i t i e s ; s c a l i n g - u p

l o c a l l y v e r i f i e d i n n o v a t i o n s ; p r o m o t e q u a l i t y s e e d

s u p p l y m e c h a n i s m s ; s t r e n g t h e n c o m m u n i t y - b a s e d

s e e d s y s t e m s a n d o t h e r i n i t i a t i v e s .

S e n s i t i z a t i o n a n d s t r e n g t h e n i n g o f b o t t o m - u p

c o m p o n e n t s t o access i n f o r m a t i o n a n d i n s t i t u t i o n a l

s e r v i c e s ; o n - f a r m t e s t i n g ; f a c i l i t a t i o n f o r t h e

d e v e l o p m e n t o f c o m m u n i t y s a f e t y n e t s : l o c a l s e e d

m a n a g e m e n t s y s t e m s , i n f o r m a t i o n e x c h a n g e f o r u m s ,

m a r k e t i n g n e t w o r k i n g f o r i n p u t access a n d o u t p u t

d i s p o s a l e t c .

M a r k e t i n g o f q u a l i t y i n p u t a n d o u t p u t i n r e s p o n s e t o

l o c a l n e e d s a n d d e m a n d s , f u n c t i o n a l l i n k a g e b e t w e e n

p r o d u c e r s a n d c o n s u m e r s .

D i s s e m i n a t i o n o f a p p r o p r i a t e t e c h n o l o g y t o f a r m e r s

a n d m a k e p l a n n e r s a w a r e o f n e w p r o b l e m s a n d i s s u e s

a s s o c i a t e d w i t h t h e c r o p .

T a k i n g u p s t a k e i n o n - f a r m p a r t i c i p a t o r y r e s e a r c h

a n d d e v e l o p m e n t , u t i l i z a t i o n o f n e w i n n o v a t i o n s a n d

f e e d b a c k t o a l l o t h e r a g e n c i e s .
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Developing positive outcomes from

livelihood studies

B Pound
1

I t i s i m p o r t a n t t o c o n s i d e r d i f f e r e n t t y p e s o f f a r m e r c l i e n t s , t h o s e w i t h m o r e

resources a n d t h o s e w i t h f e w e r . O n e w a y t o ca te r f o r t h e se d i f f e r e n t ca tegor ies

i s t o o f f e r a b a s k e t o f o p t i o n s a n d l e t t h e m choose . H o w e v e r , t h a t m a y n o t b e

a p p r o p r i a t e i n t h e case o f c h i c k p e a , w h i c h can b e k n o c k e d o u t a t ear ly, m i d

a n d la te stages o f p r o d u c t i o n . T h e o t h e r w a y i s t o d e v e l o p a l o w cos t , l o w r i sk ,

m e d i u m o u t p u t package t o b e p r o m o t e d a longs ide t h e h i g h i n p u t , h i g h o u t p u t

package .

W e a l t h r a n k i n g i s a u s e f u l t o o l f o r r esea rch a n d f o r e x t e n s i o n . I t i s q u i c k

a n d easy a n d s u f f i c i e n t l y p rec i se i f d o n e w i t h s e n s i t i v i t y a n d awareness . O n c e

t h e c o m m u n i t y i s c a t e g o r i z e d i n t o (say) t h r e e w e a l t h g r o u p s , t h e g r o u p s can b e

s a m p l e d t o ensu re poor , m e d i u m a n d b e t t e r o f f f a r m i n g f a m i l i e s are r e p r e s e n t e d

i n t e c h n o l o g y t e s t i n g , i m p a c t assessment e t c .

Z e r o t i l l age c o u l d b e a u s e f u l a d d i t i o n a l o p t i o n . I t w o u l d a l l o w ea r l i e r

p l a n t i n g u n d e r s o m e s o i l / c l i m a t i c c o n d i t i o n s , i t m i g h t i m p r o v e w e e d c o n t r o l

a n d w o u l d b r i n g i n r o w p l a n t i n g t h a t m a k e s s u b s e q u e n t o p e r a t i o n s fa r easier

(eg, s p r a y i n g a r a n d o m l y p l a n t e d c r o p i s d i f f i c u l t a n d i n e f f i c i e n t . )

S o far , t h e p r o j e c t has c h a m p i o n e d c h i c k p e a . N o w t h a t c h i c k p e a has b e e n

s h o w n t o have a v a l u e , espec ia l l y t o t h o s e f a r m e r s ab le t o a f f o r d a n d h a n d l e

t h e t e c h n o l o g y , i t i s t i m e t o d e c i d e w h e t h e r t o c o n t i n u e t o p r o m o t e c h i c k p e a

in an i s o l a t e d , c o m m o d i t y way , o r as one o f severa l a l t e rna t i ves f o r r i ce ( a n d

ma ize?) f a l l o w s . W i t h i n t h e p r e s e n t p r o j e c t , t h e l a t t e r m i g h t b e d i f f i c u l t , b u t

i t i s a t h o u g h t f o r f u t u r e p roposa l s ( a p a r t f r o m o t h e r g ra in l e g u m e s , m i l l e t s ,

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

a p l a c e - t h e s e m i g h t have t h e a t t r a c t i o n o f b e i n g m u c h l o w e r e x t e r n a l i n p u t

t h a n c h i c k p e a ) .

T h e r e i s a n e e d t o f o l l o w u p o n f a r m e r a d a p t a t i o n s , f a r m e r p r o b l e m s a n d

f a r m e r suggest ions ( a g o o d e x a m p l e i s t h e m i x i n g o f B G M a n d p o d - b o r e r

c h e m i c a l s f o r s i m u l t a n e o u s s p r a y i n g ) . T h i s f o l l o w - u p w i l l p r o v i d e t h e " s e c o n d -

g e n e r a t i o n " r esea rch q u e s t i o n s a n d w i l l a lso b e u s e f u l a s t h e d i s s e m i n a t i o n

s t ra tegy i s d e v e l o p e d .

1Consultant, E-mail: barrypound@calendra. freeserve.co.uk.
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I n t r o d u c t i o n

S o u t h As ia i s one o f t h e m a j o r r i ce p r o d u c i n g reg ions o f t h e w o r l d , w i t h a b o u t

50 m i l l i o n ha u n d e r i t s c u l t i v a t i o n . M u c h o f t h i s area has a s ingle c r o p p e r

year, usua l l y r a i n y season r i ce a n d n o c r o p i s g r o w n a f t e r t h e ra ins. T h e I n d o -

G a n g e t i c P la in ( I G P ) a lone i n S o u t h A s i a o c c u p i e s a b o u t 8 m i l l i o n h a u n d e r

r i ce d u r i n g t h e r a i n y season. A p p r o x i m a t e l y , 2 .5 m i l l i o n h a o f r a i n f e d r i ce l a n d

i n I G P i s l e f t f a l l o w . T h e large a n d g r o w i n g p o p u l a t i o n o f t h e reg ion espec ia l l y

i n t h e I G P r e q u i r e s eve r - i nc reas ing q u a n t i t i e s o f l oca l l y ava i lab le f o o d gra ins .

T h e large l a n d areas t h a t l ie f a l l o w w i t h a d e q u a t e m o i s t u r e t o g r o w a s e c o n d

c r o p f o r m u c h o f t h e yea r are p a r t i c u l a r cause o f c o n c e r n i n IGP . S u b b a r a o e t

a l . ( 2 0 0 1 ) e s t i m a t e d 1 4 m i l l i o n h a r i ce f a l l o w lands i n S o u t h As ia (Bang ladesh ,

N e p a l , Pak is tan a n d I n d i a ) . H o w e v e r , t h e s e s tud ies m a y u n d e r - r e p r e s e n t t h e

t r u e t o t a l , because i t f a i l e d t o i d e n t i f y any r i ce f a l l o w lands i n Bal l ia d i s t r i c t o f

U t t a r P radesh i n I n d i a , a n d t h e c u r r e n t s t u d y i d e n t i f i e d nea r l y 1 7 , 0 0 0 h a o f r i c e

f a l l o w s i n t h e same d i s t r i c t . I f t h i s f i gu re w e r e t o b e a d d e d , t h e t o t a l area w o u l d

s t a n d a t 3 6 , 9 0 4 ha (F ig . 1) .

RK Gupta
1
 and S Pande

2

Upscaling zero tillage in rice fallow

lands of the Indo-Gangetic Plains:

Some experiences

Fig. 1. Rice fallow lands in Ballia, UP. 

1Rice Wheat Consor t ium, C I M M Y T - l n d i a , N A A S C , DPS Marg Pusa Campus,
2 International Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru,

N e w De lh i , India.

Andhra Pradesh, India.
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Soil c h a r a c t e r i s t i c s o f r ice f a l l o w s

Rice f a l l o w s have f i n e t e x t u r e d soi ls w i t h g o o d w a t e r h o l d i n g capac i t y .

A c c o r d i n g t o U S D A So i l T a x o n o m y , t h e s e soi ls are b r o a d l y c lass i f ied a s a l f i so l ,

i n c e p t i s o l , e n t i s o l a n d v e r t i s o l . T h e s e soi ls are g e n e r a l l y f e r t i l e , a n d ca lca reous

d e e p . T h e y v a r y i n t e x t u r e f r o m s i l t l o a m t o s i l t y c lay l o a m , a n d are p o o r l y

a n d / o r i m p e r f e c t l y d r a i n e d . T h e s e soi ls o f t e n d e v e l o p c racks a t e n d o f t h e rab i

season i n d i c a t i n g a v a i l a b i l i t y o f m o i s t u r e f o r s u p p o r t i n g a s h o r t d u r a t i o n s e c o n d

c r o p o n r e s i d u a l so i l m o i s t u r e . T h e s e soi ls have l o w t o m e d i u m q u a n t i t i e s o f

so i l o rgan ic m a t t e r a n d m e d i u m t o h i g h so i l f e r t i l i t y w i t h a d e q u a t e r e s i d u a l

so i l m o i s t u r e . Tab le 1 gives t h e e s t i m a t e d soi l f e r t i l i t y s ta tus o f t h e t a l l ands .

S ince r i c e i s g r o w n o n s o m e o f t h e m o s t p r o d u c t i v e l ands , t h e r e i s s u b s t a n t i a l

scope t o inc rease c r o p p i n g i n t e n s i t y b y i n t r o d u c i n g a s e c o n d c r o p d u r i n g t h e r a b i

season. L e g u m e s s u c h a s c h i c k p e a , k h e s a r i , l e n t i l s , m u n g bean a n d b l a c k g r a m

are p o t e n t i a l c r o p s f o r r i ce f a l l o w s . T h e s e c rops m a y n o t r e q u i r e s u p p l e m e n t a l

i r r i g a t i o n a n d c o n t r i b u t e s u b s t a n t i a l l y t o e n r i c h i n g so i l f e r t i l i t y o f t hese soi ls

b y f i x i n g a t m o s p h e r i c n i t r o g e n a n d a d d i n g o rgan ic m a t t e r . I n a d d i t i o n , t h e y

m a y sus ta in t h e r i c e - b a s e d sys tems b y b r e a k i n g t h e disease a n d pes t c y c l e

assoc ia ted w i t h t h e sole c r o p p i n g s y s t e m . S i m i l a r l y , t h e y c o u l d e n h a n c e t h e

m i c r o b i o l o g i c a l a c t i v i t y a n d t h e r e b y n u t r i e n t ava i l ab i l i t y o f t h e so i l f o l l o w i n g

r i c e . S a t e l l i t e i m a g e analys is e s t i m a t e s a n d G P S based su rvey w e r e u s e d i n

f u r t h e r i d e n t i f y a n d c h a r a c t e r i z e r i c e f a l l o w s i n Tal areas o f eas te rn I G P t h a t

c o u l d b e b r o u g h t u n d e r t a r g e t e d ze ro t i l l age t e c h n o l o g y f o r t h e e s t a b l i s h m e n t

o f s e c o n d c r o p i n c l u d i n g l e g u m e s .

T a b l e 1 . S o i l f e r t i l i t y o f s o i l s i n t a l * l a n d s .

C h a r a c t e r

P H

E C ( d S / m )

O r g a n i c c a r b o n (%)

A v a i l a b l e P ( k g P 2 O 5 / h a )

A v a i l a b l e K ( k g K 2 O / h a )

A v a i l a b l e Z n ( p p m )

A v a i l a b l e C u ( p p m )

A v a i l a b l e M n ( p p m )

A v a i l a b l e F e ( p p m )

R a j p u r t a l

( B h a g a l p u r )

7 . 0 - 7 . 4

0 . 3 0 - 0 . 4 0

0 . 2 5 - 0 . 6 3

2 5 . 0 - 4 3 . 0

1 4 4 - 4 3 2

0 . 4 8 - 5 . 6 4

0 . 7 9 - 2 . 9 1

2 9 . 3 - 1 6 6 . 4

1 4 . 5 - 5 4 . 5

B a r a h i a t a l

( B e g u s a r a i )

7 . 1 - 7 . 9

0 . 2 0 - 0 . 4 3

0 . 2 2 - 0 . 9 2

1 9 . 0 - 5 1 . 5

3 0 0 - 1 1 1 0

0 . 3 5 - 4 . 0 9

0 . 4 8 - 1 . 6 0

3 . 2 - 6 . 4

5 . 2 - 1 4 . 8

* H i g h l y f e r t i l e s o i l s d u e t o f r e s h d e p o s i t i o n o f s e d i m e n t s ; c r o p e s t a b l i s h m e n t p r a c t i c e s i n t h e t a l l a n d s n e e d

t o b e a p p r o p r i a t e .



I n l o w f e r t i l i t y so i l , use o f 1 0 0 k g D A P / h a has b e e n f o u n d s u p e r i o r f o r pu lses .

A d d i t i o n a l l y use o f b o r a x @ 1 5 k g / h a f o r g r a m a n d S u l p h u r (a) 2 0 k g / h a f o r

l e n t i l s has b e e n f o u n d t o inc rease y i e l d b y 1 5 - 2 0 % . A l s o N P K f e r t i l i z e r u s e @

80 : 40 : 20 p e r ha i s a p p r o p r i a t e f o r m o s t c r o p s . U s e o f R h i z o b i u m i n pu l se

p r o d u c t i o n increases y i e l d b y 1 0 - 1 5 % .

M a j o r c r o p s f o r r ice f a l l o w l a n d s

W h e a t , w i n t e r m a i z e , I n d i a n m u s t a r d a n d p o t a t o are t h e m a j o r c rops w h e r e v e r

i r r i g a t i o n a n d w i n t e r ra ins are assured . H o w e v e r , u n d e r occas iona l r a i n f e d

s i t u a t i o n s , l i n s e e d w i t h I n d i a n m u s t a r d a s a m i x e d c r o p i s c o m m o n l y c u l t i v a t e d .

I n t h i s e n v i r o n m e n t , c h i c k p e a a n d w h e a t a s m i x e d c r o p are also c o m m o n a n d

g r o w n t r a d i t i o n a l l y . I n c e r t a i n areas u n d e r r a i n f e d s i t ua t i ons , c h i c k p e a a n d

w h e a t m i x e d c r o p , c h i c k p e a a n d l e n t i l s as paira c r o p i n / a f t e r t h e r i ce are g r o w n

a s re lay c r o p . I n s o m e areas w h e r e l i m i t e d b u t assured s u p p l e m e n t a l i r r i g a t i o n

is ava i lab le , w h e a t a n d m u s t a r d are g r o w n as sole c r o p s .

Resource conservation technologies: Zero-tillage and surface

seeding

M a j o r causes f o r r a i n f e d r i ce lands t o r e m a i n f a l l o w i n c l u d e lack o f i r r i g a t i o n

f a c i l i t i e s , a n d r i ce vaca t i ng t h e f i e l d s la te t o p e r m i t p l a n t i n g o f a s e c o n d c r o p

d u r i n g t h e r a b i season. S u c h s i t u a t i o n s are t y p i c a l o f Tal, Chaur a n d Diara 

l ands . I n m a n y u p l a n d a n d m i d l a n d areas, w h e r e t h e r e i s n o g r o u n d w a t e r

d e v e l o p m e n t f o r i r r i g a t i o n , l a n d also r e m a i n s f a l l o w . R ice f a l l o w lands g e n e r a l l y

b e l o n g t o p o o r e r f a r m e r s w h o have n o i r r i g a t i o n f ac i l i t i e s .

I n areas t h a t lack i r r i g a t i o n f a c i l i t i e s , t i m e l y seed ing taps r e s i d u a l m o i s t u r e

o f t h e p r e v i o u s r i ce c r o p . Relay c r o p p i n g o r su r face seed ing o f cerea ls a n d

l e g u m e s i n p a r t i c u l a r c o u l d o f f e r p o t e n t i a l l y g o o d cos t e f f e c t i v e o p t i o n s f o r

r e s o u r c e - p o o r f a r m e r s . C e r t a i n l y , su r face seed ing has t h e p o t e n t i a l t o inc rease

f a r m i n c o m e s . Res idua l so i l m o i s t u r e c o n t e n t s i n t hese d e e p a l l u v i a l soi ls

a f t e r r i ce are s u f f i c i e n t f o r t a k i n g s h o r t d u r a t i o n l e g u m e s such as l e n t i l s a n d

c h i c k p e a . T h e s e c r o p s n o t o n l y inc rease c r o p d i v e r s i f i c a t i o n i n t h e c r o p p i n g

s y s t e m , b u t also c o n t r i b u t e t o so i l f e r t i l i t y . I t i s o b s e r v e d t h a t ava i lab le a n d

w o r k a b l e t e c h n o l o g i c a l o p t i o n s w e r e neve r r e a c h e d t o t h e e a s t e r n I G P t o r e d u c e

r i c e f a l l o w s . T h e r e f o r e , d i f f u s i o n o f k n o w l e d g e a b o u t Resou rce C o n s e r v a t i o n

Techno log ies ( R C T s ) i s a n a p p r o p r i a t e o p t i o n f o r t h e c o m p l e x eco log ies i n

eas te rn I G P i n p a r t i c u l a r a n d s i m i l a r e n v i r o n m e n t s e l s e w h e r e . I t i s b e l i e v e d

t h a t m o s t r i c e f a l l o w s h e r e c o u l d b e p u t u n d e r c r o p p r o d u c t i o n us ing su r face

seed ing a n d ze ro t i l l p l a n t i n g t e c h n i q u e s ( C h a n d a n a e t a l . 2 0 0 4 ) .
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S o m e o f o u r e f f o r t s i n b r i n g i n g r i c e f a l l o w s i n t o d o u b l e c r o p p i n g are :

• B r o a d c a s t i n g (pa i ra ) c r o p p i n g i n p o o r l y d r a i n e d soi ls : l e n t i l s / c h i c k p e a .

• Z e r o - t i l l p l a n t i n g o f c h i c k p e a a n d l e n t i l s t h a t are p r o f i t a b l e i n n o r m a l so i ls .

• L i n e s o w i n g o f l e n t i l s a n d c h i c k p e a 2 5 c m a n d 3 0 c m a p a r t b y u s i n g a Z T

d r i l l has b e e n f o u n d s u p e r i o r t o t r a d i t i o n a l p r a c t i c e s .

• W i t h t h e Z T d r i l l , i t i s poss ib le t o r e d u c e t h e seed r a t e o f l e n t i l s a n d

c h i c k p e a s u b s t a n t i a l l y b y a l m o s t 5 0 % .

• I n t e r - c r o p p i n g o f g r a m : w h e a t i n 3 :1 r a t i o i n l i n e - s o w n c o n d i t i o n i s b e t t e r

t h a n m i x e d c r o p p i n g .

L e g u m e s a n d t h e i r cu l t i va rs f o r E a s t e r n IGP

I n t h e r i c e f a l l o w c r o p p i n g s y s t e m s , severa l t e m p o r a l a n d spa t ia l v a r i a t i o n s i n

t h e r e l a t i o n s o f t h e t w o m a j o r c r o p s o f t h e s y s t e m are o b s e r v e d . R ice a n d w h e a t

m a y b e g r o w n : ( i ) i n t h e same p l o t , ( i i ) i n d i f f e r e n t p l o t s d u r i n g a year, a n d / o r

( i i i ) i n same p l o t i n d i f f e r e n t years .

W h i l e r i c e a n d w h e a t m a y b e t h e m a i n c r o p s g r o w n i n t h e same p l o t , o t h e r

c r o p s s u c h a s m a i z e , c h i c k p e a , m u s t a r d , m u n g b e a n , l e n t i l s , sesame, b l a c k

g r a m , p i g e o n p e a a n d p o t a t o are t h e m a j o r r e p l a c e m e n t c r o p s . L e g u m e s are

k n o w n a s r i s k m a n a g e m e n t c r o p s i n t h e r i ce f a l l o w s (Pande a n d G o w d a 2 0 0 4 ) .

Recen t l y , w e f o u n d t h a t a m o n g l e g u m e s , l e n t i l s c u l t i v a r A r u n ( P L 7 7 - 1 2 ) , w h i c h

i s res i s tan t t o y e l l o w r u s t , s t e m p h y l l i u m b l i g h t a n d t o l e r a n t t o l o w t e m p e r a t u r e s

i s t h e m o s t s u i t a b l e f o r R C T . I t s seed ra te w i t h seed d r i l l @ 3 0 k g / h a has b e e n

f o u n d m o r e p r o d u c t i v e t h a n t h e p r e v a l e n t p r a c t i c e o f 1 0 0 - 1 3 0 k g / h a . S i m i l a r l y ,

c h i c k p e a c u l t i v a r R A U - 5 2 a n d D H G 8 2 - 4 a n d f i e l d pea v a r i e t y 8 0 - 6 0 - 5 w e r e

f o u n d s u i t a b l e f o r R C T a n d r i ce f a l l o w s i n eas te rn I G R I n t a l l a n d s , w e have

e v a l u a t e d c h i c k p e a va r i e t i es f o l l o w i n g i m p r o v e d c r o p a n d pes t m a n a g e m e n t

p r a c t i c e s a n d f o u n d t h a t w i t h m i n i m a l i n p u t s t h e s e va r i e t i es c o u l d g ive g ra in

y i e l d o f 1.5-2 t o n s / h a (Tab le 2 ) .

T a b l e 2 . P e r f o r m a n c e o f c h i c k p e a c u l t i v a r s i n t a l l a n d s .

V a r i e t y

S G 2 

C 2 3 5

H 2 0 8

D H G - 8 2 - 1 2

D H G - 8 2 - 1 0

D H G 8 3 - 1

P a n t G. 114

L o c a l

Y i e l d ( t o n n e s / h a )

1 . 5 9

1 . 4 7

1 . 7 6

1 .83

2 . 0 1

1 .91

1 . 4 0

1 . 7 8
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E n a b l i n g f a c t o r s f o r u p - s c a l i n g

E f f e c t i v e p r o m o t i o n o f R C T s f o r u n d e r u t i l i z e d lands i n c l u d i n g r i ce f a l l o w s w i l l

r e q u i r e a w e l l - o r g a n i z e d database o f l a n d i n f o r m a t i o n t h a t i n c l u d e s d i s t r i b u t i o n

a n d e x t e n t o f c e r t a i n l a n d t y p e s a n d areas w i t h spec i f i c p r o b l e m s (eg, so i l

m o i s t u r e sho r tage , excess ive w e t n e s s , sal t a f f e c t e d lands and f l ood e v e n t s ) .

G e o g r a p h i c i n f o r m a t i o n sys tems a n d r e m o t e sens ing t e c h n o l o g i e s p r o v i d e

u n i q u e t o o l s f o r ach iev i ng t h i s goa l . T h e y p r o v i d e b a c k s t o p p i n g f o r u p s c a l i n g

a g r o n o m i c p rac t i ces i n p r o b l e m areas. A p p l i c a t i o n o f r e m o t e sensing can h e l p

ga the r i m p o r t a n t da ta f o r p r e - p l a n n i n g d i f f u s i o n a n d t a r g e t i n g s t ra teg ies o f

R C T s . H o w e v e r , e n a b l i n g f a c t o r s f o r u p s c a l i n g o f any t e c h n o l o g y i n c l u d i n g

R C T s i n p a r t i c u l a r m u s t :

• Be t i m e - t e s t e d

• Be s i m p l e a n d a f f o r d a b l e

• Be f a r m e r f r i e n d l y

• I d e n t i f y t h e c h a m p i o n s a n d i n v o l v e s t a k e h o l d e r s

• Engage c r i t i c s

RCTs, I P M a n d l e g u m e s

I n gene ra l , i t i s b e l i e v e d t h a t l e g u m e s d o n o t r e s p o n d t o m a n a g e m e n t . H o w e v e r ,

e x t e n s i v e t e s t i n g o f va r i ous c o m b i n a t i o n s reveals t h a t i n sp i t e o f a p p a r e n t h i g h e r

p r o d u c t i v i t y , r i c e - w h e a t a n d r i c e - r i c e are as r e m u n e r a t i v e as r i c e - l e g u m e s

c o m b i n a t i o n . T h i s c o m b i n a t i o n was f o u n d t o b e e c o n o m i c a l a n d e c o l o g i c a l l y

h a r m o n i o u s . T h e e f f i c i e n c y o f t h i s s y s t e m h o w e v e r , d e p e n d s o n severa l f a c t o r s

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

pes t m a n a g e m e n t .

Fou r o p t i o n s are r e a d i l y ava i lab le f o r i n t r o d u c i n g l e g u m e s t h r o u g h R C T s

i n t h e r i ce f a l l o w s : 1 ) T o i n c l u d e s h o r t d u r a t i o n va r i e t i es o f l e g u m e s , 2 ) t o

s u b s t i t u t e l o w y i e l d i n g c u l t i v a r s w i t h h i g h y i e l d i n g c u l t i v a r s , 3 ) t o i n t r o d u c e

i m p r o v e d a g r o n o m i c p r a c t i c e s , a n d 4 ) t o i n t r o d u c e i n t e g r a t e d pes t m a n a g e m e n t

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

r i ce f a l l o w s , w e f o l l o w e d these c o m p o n e n t s :

• Seed t r e a t m e n t w i t h f u n g i c i d e s l i k e c a p t a n , t h i r a m / c a r b e n d a z i m @ 2 g / k g

seed or Trichoderma viride 4 g / k g seeds w h i c h gives p r o t e c t i o n f r o m w i l t

a n d b l i g h t i n pu lses (damages 3 0 - 4 0 % seed l ings i n i n i t i a l g r o w t h s tage) .

• C h l o r p y r i p h o s @ 8 - 1 0 m l / k g seed , w h i c h has b e e n f o u n d q u i t e e f f e c t i v e t o

c o n t r o l c u t w o r m .

• D u s t i n g o f i n s e c t i c i d e l i k e m a l a t h i o n 5 % @ 2 5 k g / h a .

• S p r a y i n g o f m o n o c r o t o p h o s @ 1 m l / l i t e r , w h i c h i s u s e f u l t o c o n t r o l aph ids

t h a t b a d l y a f f e c t o i l seed a n d l a t h y r u s . Rus t , w i l t a n d s t e m r o t are m a j o r

diseases o f l e n t i l s a n d g r a m . A spray o f 2 .5 k g I n d o f i l M - 4 5 i n 1 0 0 - l i t e r

w a t e r i s r e c o m m e n d e d .
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C o n c l u s i o n

A d a p t a t i o n o f l e g u m e s i n r i c e f a l l o w s p r o v i d e s a range o f o p t i o n s . I n t h e p r e s e n t

scenar io , l e g u m e s h o l d g rea t p r o m i s e f o r r i c e f a l l o w s a s t h e y are l o c a l l y w e l l

a d a p t e d , n e e d l o w i n p u t , sus ta in l o n g t e r m p r o d u c t i v i t y o f so i l , bes ides b e i n g

a n i m p o r t a n t p a r t o f t h e loca l d i e t , c u l t u r e a n d e c o n o m y . E x p a n s i o n o f l e g u m e s

i n t o r i ce f a l l o w s w i l l also n e e d c r i t i c a l i n p u t s s u c h a s seed , t i m e l y s o w i n g a n d

c r o p e s t a b l i s h m e n t , a n d c r o p a n d l o c a t i o n spec i f i c I P M . A v a i l a b i l i t y o f c r i t i c a l

i n p u t s a n d easy c r e d i t s , bes ides c r o p i n s u r a n c e a n d reasonab le m i n i m u m

s u p p o r t p r i c e are s o m e o f t h e p o l i c y issues, w h i c h can p r o p e l t h e f a r m e r s t o

g r o w l e g u m e s i n r i ce f a l l o w s w i t h m i n i m u m r i sk a n d p r o f i t a b i l i t y a n d t h u s h e l p

d i v e r s i f y t h e e x i s t i n g s y s t e m .

• S p r a y i n g 1 .5 m l k a r a t h a n e o r 3 g s u l f e x p e r l i t e r o f w a t e r to c o m b a t p o w d e r y

m i l d e w , a ser ious disease o f pea .

• U s e o f Z e r o t i l l age m a c h i n e f o r t i m e l y s o w i n g o f pu lses a n d w h e a t , w h i c h

has b e e n f o u n d q u i t e e f f e c t i v e .
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I n t r o d u c t i o n

T h e N e p a l A g r i c u l t u r a l Research C o u n c i l ( N A R C ) i s a n apex o r g a n i z a t i o n

respons ib l e f o r r esea rch o n v a r i o u s aspects o f a g r i c u l t u r e a n d assists t h e

g o v e r n m e n t i n f o r m u l a t i n g p o l i c i e s a n d s t ra teg ies o n a g r i c u l t u r a l r esea rch

a n d d e v e l o p m e n t i n t h e c o u n t r y . N A R C can c o n t r i b u t e t o p r o d u c t i o n a n d

p r o d u c t i v i t y o n l y w h e n i n f o r m a t i o n a n d a d o p t i v e t e c h n o l o g i e s g e n e r a t e d b y

i ts research s y s t e m are success fu l l y t r a n s m i t t e d t o t h e p o t e n t i a l users: f a r m e r s ,

I / N G O s , p r i v a t e e n t r e p r e n e u r s , c l i en t s e t c . S im i l a r l y , N A R C sc ien t i s ts a n d

researche rs ' ab i l i t i es t o c o n d u c t h i g h q u a l i t y research a n d genera te f a r m e r s '

n e e d - b a s e d , p r o b l e m - o r i e n t e d t e c h n o l o g i e s w o u l d b e e n h a n c e d i f t h e y are w e l l

f a c i l i t a t e d w i t h access t o m o d e r n i n f o r m a t i o n t echno logy .

N A R C ' s C o m m u n i c a t i o n , P u b l i c a t i o n a n d D o c u m e n t a t i o n D i v i s i o n

( C P D D ) s h o u l d b e respons ib l e f o r b o t h e n h a n c i n g access t o i n f o r m a t i o n

t e c h n o l o g y f o r sc ien t i s t s , researchers , t e c h n i c a l o f f i ce rs a n d c o m m u n i c a t i n g

research resu l t s t o p o t e n t i a l b e n e f i c i a r i e s / c l i e n t s .

T h e f u t u r e r o l e o f i n f o r m a t i o n serv ices i s even m o r e c r u c i a l t o a g r i c u l t u r a l

resea rch . T h e r e i s a n e x p l o s i o n o f i n f o r m a t i o n has s h r u n k t h e w o r l d a n d

i n f o r m a t i o n t e c h n o l o g y ( I T ) / I C T i s b e c o m i n g v e r y s ign i f i can t .

H i s M a j e s t y ' s G o v e r n m e n t ( H M G ) o f N e p a l i s go ing t o set u p a n I n f o r m a t i o n

T e c h n o l o g y Park i n Banepa , near K a t h m a n d u . T h e ' M e d i a V i l l a g e ' has a l ready

b e e n es tab l i shed near t h e T r i b h u w a n I n t e r n a t i o n a l A i r p o r t i n K a t h m a n d u .

T h e g o v e r n m e n t has a d o p t e d t h e c o n c e p t o f T e l e c e n t e r s ' i n assoc ia t i on w i t h

U N D P , t h e M i n i s t r y o f Sc ience & T e c h n o l o g y a n d a h i g h l eve l C o m m i s s i o n

f o r I n f o r m a t i o n T e c h n o l o g y w i l l enab le i n f o r m a t i o n f l o w s b e t w e e n K a t h m a n d u

a n d grassroot l e v e l s / r u r a l areas. A p r i v a t e c o m p a n y c a l l e d Su rya N e p a l P v t .

L t d . w i l l also b e l a u n c h i n g Surya K r i s h i Seva ( E - C h a u t a r i ) w i t h a n e t w o r k o f

1 0 0 c o m p u t e r s w i t h t h e h e l p o f N A R C i n t h e area o f a g r i c u l t u r a l t e c h n o l o g i e s .

T h e m a i n f ocus i s o n shar ing i n f o r m a t i o n / e x p e r i e n c e s / k n o w l e d g e a m o n g

organ i za t i ons a t t h e n a t i o n a l , r eg iona l a n d i n t e r n a t i o n a l leve ls . I T m u s t b e u s e d

n o t o n l y c o m m e r c i a l l y , b u t also t o have soc ia l , e d u c a t i o n a l a n d p r a c t i c a l i m p a c t s

1Publication & Documentat ion Divis ion, Nepal Agr icul tural Research Counci l , Kathmandu, Nepal.
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t o w a r d s p o v e r t y r e d u c t i o n . T h e 1 0 t h F i ve Year P lan has also s u p p l i e d a g rea t

t h r u s t t o I C T d e v e l o p m e n t i n N e p a l .

T h e use o f mass c o m m u n i c a t i o n i n N e p a l has s e r v e d t o reach a large n u m b e r

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

t h e c o u n t r y i s b e y o n d t h e c a p a c i t y o f i n t e r - p e r s o n a l a n d g r o u p c o m m u n i c a t i o n

channe l s . Fo r w i d e r d i s s e m i n a t i o n , i t i s mass m e d i a t h a t i s capab le o f c o n v e y i n g

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

a n d regu la r l y . V a r i o u s m e d i a , - p r i n t , e l e c t r o n i c m e d i a s u c h a s F M r a d i o a n d

v i d e o - a r e u s e d i n N e p a l . O t h e r m e t h o d s o f c o m m u n i c a t i o n f o r a g r i c u l t u r e

d e v e l o p m e n t i n c l u d e e x h i b i t i o n s / f a i r s , f a r m e r s ' f i e l d days a n d s u b j e c t - s p e c i f i c

c a m p a i g n s ( P h u y a l 1 9 9 9 ) .

T h e N e p a l e s e C o n s t i t u t i o n asserts t h e Peop le ' s ' R i g h t t o I n f o r m a t i o n ' .

T h e g o v e r n m e n t has f o l l o w e d u p o n t h i s b y s e t t i n g u p c o m m u n i t y i n f o r m a t i o n

c e n t e r s i n r u r a l areas. T h e g o v e r n m e n t ' s I n f o r m a t i o n a n d T e c h n o l o g y Po l i cy

has also b e e n a g rea t s t ep t o w a r d s f o r m a l i z i n g t h e s ta tus o f i n f o r m a t i o n a n d

c o m m u n i c a t i o n i n N e p a l a n d i s also a b i d t o e m b r a c e t h e la tes t I T i n n o v a t i o n s

f o r t h e o v e r a l l d e v e l o p m e n t o f t h e c o u n t r y . T h e I T Pro fess iona l F o r u m ( I T P F )

has also b e e n f o r m e d . T h e r e c e n t l y e n a c t e d C y b e r L a w a ims a t b o o s t i n g e -

c o m m e r c e .

A g a i n s t t h i s b a c k g r o u n d , i t w o u l d b e t i m e l y a n d a p p r o p r i a t e t o c o n d u c t

a reg iona l m e e t i n g o n t h e bes t use o f i n f o r m a t i o n a n d c o m m u n i c a t i o n

t e c h n o l o g i e s f o r d e v e l o p m e n t . T h e m e e t i n g w o u l d t h r o w u p suggest ions

a n d r e c o m m e n d a t i o n s f o r f u r t h e r d e v e l o p i n g t h i s sec tor . T h i s i s p a r t i c u l a r l y

u r g e n t i n t h e l i g h t o f t h e f a c t t h a t c o u n t r i e s t h a t have i n v e s t e d i n i n f o r m a t i o n

t e c h n o l o g y have also p rog ressed o n soc ia l a n d e c o n o m i c f r o n t s , w h i l e t h o s e t h a t

f a i l e d t o m a k e p r o p e r use o f I T have lagged b e h i n d . Techno logy , t h e r e f o r e , i s

o n e o f t h e m a i n c o m p o n e n t s o f t h e 2 0 - y e a r a g r i c u l t u r e p e r s p e c t i v e p l a n ( A P P )

a s w e l l a s N A R C ' s V i s i o n 2 0 2 1 .

N A R C w a s e s t a b l i s h e d b y t h e N A R C A c t i n 1 9 9 1 . C P D D also c a m e

i n t o e x i s t e n c e w i t h i n N A R C ' s s t r u c t u r e a n d i t has b e e n a success fu l m o v e .

M a n d a t e d t o g e n e r a t e a g r o - t e c h n o l o g i e s , N A R C ' s a c t i v i t i e s i n c o m m u n i c a t i o n

a n d d o c u m e n t a t i o n h a d t o b e s t a r t e d f r o m s c r a t c h a s n o t m u c h w o r k h a d b e e n

d o n e p r i o r t o t h i s . I t i s i m p o r t a n t t o u n d e r s t a n d t h a t a g r i c u l t u r a l research i s

c o n d u c t e d f o r f a r m e r s b u t t h e r e i s v e r y l i t t l e va l ue t o t h a t resea rch un less t h e

resu l t s r each i n t e n d e d t a rge t s .

F u n d i n g also g e n e r a l l y c o m e s t o a g r i c u l t u r e research a c t i v i t i e s b u t n o t

f o r r esea rch c o m m u n i c a t i o n s . I t w o u l d m a k e sense, t h e r e f o r e , f o r resea rch

p roposa l s t o have c o m m u n i c a t i o n b u d g e t s b u i l t i n o r m a d e a l l o w a n c e fo r .

I t i s i m p e r a t i v e t h a t w e p lace N e p a l o n t h e G l o b a l I T m a p . I t i s e q u a l l y

i m p o r t a n t t o t r a i n sc ien t i s t s a n d researchers i n t h e use o f c o m p u t e r s . I f w e are

t o have r a p i d t r a n s f e r o f t e c h n o l o g i e s , i t i s essent ia l f o r sc ien t i s t s , t e c h n i c i a n s ,

e d u c a t i o n i s t s a n d e x t e n s i o n i s t s t o have access t o m o d e r n i n f o r m a t i o n serv ices

a n d inc rease t h e i r w o r k e f f i c i e n c i e s .
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Publ ic c o m m u n i c a t i o n

C o m m u n i c a t i o n s t o m u l t i p l e r e c e i v e r g r o u p s such a s p l anne rs , p o l i c y m a k e r s

a n d t h e gene ra l p u b l i c w o u l d f a l l u n d e r t h i s ca tegory . T h e o b j e c t i v e w o u l d b e t o

m a k e t h e N A R C ' s resea rch p r o g r a m a n d i ts a c h i e v e m e n t s m o r e v i s i b l e t o w i d e r

aud iences . C o m m u n i c a t i o n m a t e r i a l s u c h a s p r o g r a m b r o c h u r e s , r a d i o a n d T V

p r o g r a m s , v i deos a n d s l i de s h o w s are i n c l u d e d .

N A R C also m a i n t a i n s a n E x h i b i t R o o m espec ia l l y f o r v i s i t o r s , w i t h r e s e a r c h

o u t p u t s a n d o t h e r e x h i b i t s o n d isp lay .

1 9 9

G e n e r a l p r o g r a m s c o m m u n i c a t i o n

Subca tego r i es u n d e r t h i s h e a d are : I n t r a - p r o g r a m c o m m u n i c a t i o n s , f o r m a l

r e p o r t i n g t o l i ne o r g a n i z a t i o n a n d c o m m u n i c a t i n g , t o d o n o r agencies. P u b l i c a t i o n

o f a n n u a l w o r k p r o g r a m s , a n n u a l r e p o r t s , p e r i o d i c progress r e p o r t s , n e w s l e t t e r s

i n p r i n t a n d e l e c t r o n i c f o r m a t s w o u l d f a l l u n d e r t h i s ca tegory .

Technical a n d scient i f ic c o m m u n i c a t i o n

T h e m a j o r i t y o f C P D D ' s c o m m u n i c a t i o n ac t i v i t i es fa l l i n t o t h i s ca tegory .

N A R C ' s research resu l t s are c o m m u n i c a t e d t o i ts i n t e r n a l a n d e x t e r n a l c l i e n t s

t h r o u g h b o t h p r i n t a n d e l e c t r o n i c f o r m a t s . T h e s e p u b l i c a t i o n s genera l l y c o n t a i n

m a j o r f i n d i n g s o f N A R C ' s research p r o g r a m s . E d i t o r i a l c o m m i t t e e s , w h i c h

w i l l be f o r m e d a t d i f f e r e n t leve ls - r eg iona l s ta t i ons , research i n s t i t u t e s a n d

N A R C - w i l l ensu re t h e q u a l i t y , v a l i d i t y a n d cons i s t ency o f these p u b l i c a t i o n s .

A f t e r b e i n g t e c h n i c a l l y r e v i e w e d and a p p r o v e d b y t h e e d i t o r i a l c o m m i t t e e s ,

t h e p u b l i c a t i o n s w o u l d g o t o C P D D f o r p rocess ing a n d va lue a d d i t i o n a n d b e

c h a n n e l e d t h r o u g h a p p r o p r i a t e m e d i a . A l t e r n a t i v e l y , t h e c o n c e r n e d o r g a n i z a t i o n

c o u l d t a k e u p t h e r e s p o n s i b i l i t y o f b r o a d c a s t i n g t h e i n f o r m a t i o n . T h e s e

c o m m u n i c a t i o n s w o u l d b e d i f f e r e n t f r o m p u b l i c a t i o n s s u c h a s annua l r e p o r t s ,

j o u r n a l a r t i c l es , b o o k s e t c .

C P D D ' s s t r u c t u r e

C P D D c o m m u n i c a t e s N A R C ' s resea rch u n d e r f o u r m a j o r f u n c t i o n a l ca tego r ies ,

d e p e n d i n g o n t h e i n f o r m a t i o n t o b e d i s s e m i n a t e d a n d t h e aud iences i t i s m e a n t

t o r e a c h : Techn i ca l a n d sc ien t i f i c c o m m u n i c a t i o n , P r o g r a m c o m m u n i c a t i o n ,

P u b l i c c o m m u n i c a t i o n a n d P r o m o t i o n a l c o m m u n i c a t i o n .

T h e success o f N A R C w i l l b e j u d g e d n o t o n l y o n t h e p e r f o r m a n c e o f

i t s sc ien t i s t s b u t o n h o w w e l l i t keeps t h e p u b l i c i n f o r m e d o f a c t i v i t i e s a n d

a c c o m p l i s h m e n t s . I t i s h i g h l y necessary t o ensure e f f e c t i v e f l o w o f a g r i c u l t u r a l

i n f o r m a t i o n a m o n g t h e c o u n t r y ' s agrar ian p o p u l a t i o n .



P r o m o t i o n a l c o m m u n i c a t i o n a c t i v i t i e s i n c l u d e m a i n t a i n i n g t h e i m a g e o f t h e

c o u n c i l , a n d n u r t u r i n g regu la r l i nkages a n d r e l a t i o n s h i p s w i t h o rgan i za t i ons

w i t h i n a n d o u t s i d e t h e s y s t e m . I t w o u l d also a t t r a c t d o n o r s f o r g ran ts a n d

c r e d i t s s u p p o r t f o r t h e d e v e l o p m e n t o f research c a p a b i l i t i e s . C P D D can use

c o n v e n t i o n a l m e t h o d s eg, p u b l i c a t i o n a n d d i s t r i b u t i o n o f f l i e rs , d ia r i es , ca lendars ,

l i a i son v i s i t s t o r e l e v a n t i n s t i t u t i o n s b y N A R C / C P D D / a p p r o p r i a t e s ta f f , a s w e l l

as u s i n g e l e c t r o n i c m e d i a such as i n t e r n e t , e m a i l , w e b - s i t e p u b l i s h i n g , r a d i o ,

F M R a d i o , T V e t c ( C P D D 1 9 9 6 ) .

Exis t ing ICT s t r a t e g i e s / p l a n n i n g

C o n s i d e r i n g t h e g r o w i n g i n f o r m a t i o n a n d c o m m u n i c a t i o n needs i n t h e N A R C

s y s t e m a n d i nc reas ing w o r k l o a d s f o r C P D D , i t s c a p a c i t y s h o u l d b e d e v e l o p e d

i n phases. C P D D ' s c a p a c i t y i n t e r m s o f o r g a n i z a t i o n , m a n p o w e r , e q u i p m e n t ,

sk i l l s a n d p r o g r a m s s h o u l d b e s t r e n g t h e n e d t o m e e t N A R C ' s g r o w i n g needs

( M u n d y a n d P h u y a l 1 9 9 9 ) .

N e p a l ' s o w n n a t i o n a l r a d i o b roadcas t m a y b e w e a k a n d t h e c o u n t r y ' s

n a t i o n a l T V m a y have l i t t l e coverage , b u t i n t e r n a t i o n a l p r o g r a m m i n g i s ava i lab le

a l b e i t a t h i g h e r cos ts . I n o r d e r t o b e h e a r d a n d seen, t h e r e f o r e , w e m a y n e e d

t o s h i f t f r o m t h e h i t h e r t o f o r m a l t o n e t h a t s m a c k e d o f ' p r e a c h i n g ' t o a m o r e

i n f o r m a l a n d p a r t i c i p a t o r y t y p e o f p r o g r a m m i n g t h a t i n c l u d e s a n d engages t h e

aud iences . I n s t e a d o f d i s s e m i n a t i n g o f i n f o r m a t i o n f r o m c e n t r a l h e a d q u a r t e r s ,

w e n e e d t o g o c loser t o t h e aud iences a n d ca te r t o w h a t t h e y n e e d f r o m us .

R a d i o N e p a l a n d N e p a l Te lev i s i on a l ong w i t h t h e A g r i c u l t u r e I n f o r m a t i o n a n d

C o m m u n i c a t i o n C e n t r e have s t a r t e d m o v i n g a long t hese l i nes .

I n t h e i r r e g i o n a l b roadcas t s , R a d i o N e p a l a n d N e p a l Te lev i s i on n o w air

p r o g r a m s m o r e spec i f i c t o t h e r e g i o n a n d i n a language m o r e c o m p r e h e n s i b l e

t o f a r m e r s o f t h e r e g i o n . T h e p r i n t m e d i a has also b e g u n t o f o c u s o n reg iona l

p u b l i c a t i o n s .

A n o t h e r r e c e n t d e v e l o p m e n t w a s t h e s t a r t i n g o f c o m m u n i t y - b a s e d F M

b r o a d c a s t . T h i s w a s m a d e poss ib le b y t h e B r o a d c a s t A c t , w h i c h a l l o w e d t h e

p r i v a t e sec to r t o l a u n c h F M t r a n s m i s s i o n s . T h e i m m e n s e p o p u l a r i t y o f t h e s e

p r o g r a m s has o p e n e d u p n e w avenues .

O n e s t r a tegy c o u l d b e t o i n t e r s p e r s e s h o r t messages i n a n e n t e r t a i n i n g

m a n n e r . S h o r t m u s i c a l s o r j i ng les c o n t a i n i n g messages spec i f i c t o t h e c i t y / v i l l a g e

c o u l d b e b r o a d c a s t t h r o u g h F M c h a n n e l s . I n f a c t , t h i s m e d i u m a l l o w s r e a c h

sec t i ons o f p e o p l e i n a n e v e n m o r e l o c a l i z e d m a n n e r t h a n t h e m a i n s t r e a m r e g i o n a l

b roadcas t s . P r i v a t e sec to r p a r t i c i p a t i o n i n t h i s m e d i a has b e e n e n c o u r a g i n g .

R a d i o a n d T e l e v i s i o n b r o a d c a s t i n g has b e e n e x p a n d i n g i n N e p a l - t h e r e are

n o w f i ve t e l e v i s i o n c h a n n e l s a n d o v e r 3 , 4 0 0 n e w s p a p e r s i n c l u d i n g da i l i es a n d

w e e k l i e s i n t h e p r i v a t e sec to r .
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N e p a l i s f a c i n g a d i g i t a l d i v i d e w i t h i n t h e c o u n t r y i t se l f . M o r e o v e r , N e p a l ' s

u n i q u e t o p o g r a p h y does n o t p e r m i t un i ve rsa l a p p l i c a t i o n o f t e c h n o l o g y

t h r o u g h o u t t h e c o u n t r y . H e n c e , a n exchange o f e x p e r i e n c e a m o n g m e d i a

p l a n n e r s w i l l l e a d u s t o w a r d s f i n d i n g a n a p p r o p r i a t e s o l u t i o n t o t h o s e cha l l enges

( S A I C 1 9 9 8 ) .

I u r g e e v e r y o n e to share i d e a s / e x p e r i e n c e s a b o u t success fu l a g r i c u l t u r a l

p r o g r a m s t h r o u g h t h e p r i n t a n d e l e c t r o n i c m e d i a . T h e r e are severa l success

s to r ies t h a t have n o t b e e n t o l d w e l l e n o u g h , w i d e l y e n o u g h a n d c l ea r l y e n o u g h .

T h e q u e s t i o n o f i m p a c t i n t e l l i n g t h a t success s to r y b e t t e r i s a m a j o r c o n c e r n

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

W h e n i t c o m e s t o a d m i n i s t r a t i o n , N A R C ' s o u t l y i n g s ta t i ons , R A R S r e q u i r e

t o ca r r y o u t va r i ous c o m m u n i c a t i o n ac t i v i t i es : m a n a g i n g a n d u p d a t i n g l i b ra r i es ,

o rgan i z i ng sem ina rs , w o r k s h o p s , f i e l d days a n d f a c i l i t a t i n g researchers t o have

access t o sc i en t i f i c i n f o r m a t i o n sys tems e t c . I t i s necessary f o r a l l f o u r R A R S

of f i ces t o have a Reg iona l C o m m u n i c a t i o n , P u b l i c a t i o n a n d D o c u m e n t a t i o n

U n i t ( R C P D U ) a t t a c h e d t o i t ( P h u y a l 2 0 0 0 ) . A co re t e a m o f t h r e e t o f o u r

m e m b e r s i n each c e n t e r m u s t b e d e s i g n a t e d t o w o r k i n R C P D U s . T h e y

s h o u l d b e p r o v i d e d w i t h t r a i n i n g i n d e v e l o p m e n t c o m m u n i c a t i o n sk i l l s a n d

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

a t t h e i r s t a t i o n . T h e s e tasks m a y i n c l u d e m a n a g i n g o n - s t a t i o n a n d o u t r e a c h

research i n f o r m a t i o n , c o l l a b o r a t i n g w i t h C P D D t o gene ra te , e d i t a n d p r o d u c e

i n f o r m a t i o n m a t e r i a l s s u c h as b r o c h u r e s , annua l r e p o r t s , research b r i e f s e t c

a n d m a n a g i n g t h e s ta t i on ' s l i b ra ry . T h i s w o u l d success fu l l y d e c e n t r a l i z e t h e

c o m m u n i c a t i o n s a p p r o a c h .
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Agriculture and mass media in Nepal:

or missing link?

Link

Y Lamsal
1

Abstract

Despite its huge role in Nepal's economy, media coverage on agricultural 

issues is not very much. This is mainly because of the absence of 

effective communication strategy on the part of the government, lack 

of knowledge/orientation and motivation of journalists on farm issues 

and lack of farmers' access to media. There is a need for a bottom-

up communication approach that ensures farmers' access to media 

through which they can influence planning and decisionmaking. 

The promotion of farm journalism by mobilizing local/community 

media, sensitizing national media and involving farmers could be an 

important step in developing media-friendly information and a farmer 

friendly dissemination system, which would bridges the existing gap 

among administrators, scientists, farmers and media. As ignorance 

is a big handicap for effective media coverage on agricultural issues, 

a national network of journalists interested in agriculture reporting/ 

writing could be created. Media mobilization should be included as 

one of the major components of the project. 

The role of agriculture in Nepal's economy needs no elaboration. 

Nepal is an agricultural country with over 75 percent of its population 

depending on farming for survival. Its share in Nepal's GDP is almost 

three-fourths and also occupies a lion's share in export trade. These 

statistics would lead any layman to assume that Nepal is self-sufficient 

when it comes to food production. However, the reality is ironical 

because Nepal is, in fact, a food importer country. 

For most people engaged in farming, agriculture is a compulsion 

rather than a choice. Many farmers are in this business because 

opportunities are scarce in Nepal. Had they been provided with 

alternatives, the farming population would readily switch to other 

professions-testimony to the fact that farming in Nepal is not a 

profitable, lucrative venture. Although the government in principle 

has accorded high priority to agricultural development, it is not so in 

practice. Much has been spent in Nepal for farmers, but the benefits 

don't seem to trickle down to those it is intended for. 

1The Rising Nepal , Associate Edi tor of South Asian Media Ne two rk and

Alternat ive Agr icul ture Media.

Executive Member of Center for
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A g r i c u l t u r e i n m e d i a

T h e r o l e o f m e d i a i n i n f o r m i n g f a r m e r s a b o u t n e w f a r m t e c h n o l o g y a n d

a c h i e v e m e n t s i n a g r i c u l t u r e needs no e l a b o r a t i o n . M e d i a c rea tes a t r i a n g u l a r l i n k

b e t w e e n p l a n n e r s / p o l i c y m a k e r s a n d a g r i c u l t u r e s c i e n t i s t s / t e c h n i c i a n s ; b e t w e e n

p l a n n e r s a n d f a r m e r s a n d b e t w e e n sc ien t i s t s a n d f a r m e r s . T h e r e l a t i o n s h i p

a m o n g t h e s e t h r e e i m p o r t a n t c o n s t i t u e n t s i s c lose a n d feeds al l h u m a n i t y .

F a r m e r s are i n d i g e n o u s sc ien t i s t s , w h o have l ea rn t f a r m t e c h n i q u e s f r o m

t h e i r t i m e - t e s t e d k n o w l e d g e a n d e x p e r i e n c e s . T h e expe r i ences o f f a r m e r s f r o m

o n e p lace can be h i g h l y bene f i c i a l f o r f a r m e r s e l s e w h e r e . T h e m e d i a can p lay a 

r o l e b y l i n k i n g f a r m e r s a s w e l l . I t i s t h r o u g h t h e m e d i a t h a t f a r m e r s can l e a r n

a b o u t t h e e x p e r i e n c e s a n d a c h i e v e m e n t s o f t h e i r c o u n t e r p a r t s . T h e m e d i a m u s t

p l ay m u l t i p l e r o l e s - t o i n f o r m , e d u c a t e a n d i n t e r a c t . T h e m e d i a can e d u c a t e

f a r m e r s o n severa l issues i n c l u d i n g n e w t e c h n o l o g y , use o f i m p r o v e d seeds,

f e r t i l i z e r e t c . I t can also c rea te a f o r u m f o r p l a n n e r s , sc ien t is ts a n d f a r m e r s .

T h e N a t i o n a l A g r i c u l t u r a l Research C o u n c i l ( N A R C ) has a d o p t e d

c o m m u n i c a t i o n s t ra teg ies a n d m a d e s o m e e f f o r t s t o m o b i l i z e mass m e d i a . I t

r uns a g r i c u l t u r a l p r o g r a m s i n t e l e v i s i o n a n d rad ios , a n d we see s o m e s to r ies i n

t h e p r i n t m e d i a a s w e l l . H o w e v e r , t h e y appear m o r e a s p r o m o t i o n a l a r t i c l es

t h a n s p o n t a n e o u s p a r t i c i p a t i o n o f t h e mass m e d i a i n d i s s e m i n a t i n g i n f o r m a t i o n

t o f a r m e r s .

H o w e v e r , c u r r e n t m e d i a coverage on a g r i c u l t u r a l issues i s d i s m a l . Based

on a c u r s o r y scann ing o f l e a d i n g n e w s p a p e r s a n d magaz ines f o r a p e r i o d o f

one w e e k , i t was f o u n d t h a t p o l i t i c s d o m i n a t e d t h e c o n t e n t s o f mass m e d i a i n

N e p a l ( a l m o s t 5 0 % ) f o l l o w e d b y e c o n o m y ( 2 0 % ) , e n t e r t a i n m e n t ( 1 0 % ) a n d

spo r t s ( 1 0 % ) . Soc ia l issues go t t h e least p r i o r i t y (10%)). I f ana l yzed i n t e r m s

o f p e r c e n t a g e , a g r i c u l t u r a l issues w o u l d o c c u p y less t h a n even one p e r c e n t ,

a l t h o u g h a g r i c u l t u r e o c c u p i e s a large share in N e p a l ' s e c o n o m y .

F a r m s to r ies are n o t as sensat iona l as p o l i t i c s , c r i m e s , c o r r u p t i o n a n d

c o n f l i c t . I n my l o n g years o f j o u r n a l i s m , I have neve r seen any s t o r y r e l a t e d

t o a g r i c u l t u r e i n t h e f r o n t pages o f o u r n a t i o n a l - n e w s p a p e r s un less t h e r e w a s

p o l i t i c i a n o r c e l e b r i t y i n v o l v e d i n i t .

A g r i c u l t u r e has a d i r e c t l i n k w i t h e c o n o m y , h e a l t h , e n v i r o n m e n t a n d

d e v e l o p m e n t , b u t d e v e l o p m e n t has neve r b e e n t h e p r i o r i t y o f t h e N e p a l i

m e d i a . T h e r e are m a n y reasons f o r t h i s . A g r i c u l t u r a l j o u r n a l i s m / r e p o r t i n g i s

n o t r e w a r d i n g o r g l a m o r o u s i n t h e c o n t e x t o f p resen t day ' m a r k e t j o u r n a l i s m ' .

T h e m a r k e t o r t h e readers d i c t a t e m e d i a c o n t e n t . M o s t f a r m e r s are i l l i t e r a t e

a n d poo r , a n d r u r a l areas are n o t t h e l u c r a t i v e m a r k e t s f o r m e d i a . A s m e d i a gets

m o r e c o m m e r c i a l a n d m a r k e t - o r i e n t e d , t h e f o c u s o b v i o u s l y i s o n u r b a n issues,

w h i c h sel l t h e i r p r o d u c t s a n d p r o m o t e s t h e i r bus inesses. F a r m e r s have l i t t l e

say i n d e c i s i o n - m a k i n g a n d c a n n o t d i c t a t e t e r m s o r a t t r a c t m e d i a a t t e n t i o n .

A l t h o u g h f a r m e r s c o n s t i t u t e a l m o s t t h r e e - f o u r t h o f N e p a l ' s p o p u l a t i o n , t h e y

have n o access o r c o n t r o l ove r m e d i a .
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M o s t i m p o r t a n t l y , w r i t i n g o n f a r m issues i s n o t easy. I t r e q u i r e s energy , t i m e

a n d p a t i e n c e t o f i r s t u n d e r s t a n d t h e issues a n d p u t t h e m across i n a f a r m e r -

f r i e n d l y m a n n e r . T h e p u r p o s e o f a g r i c u l t u r a l j o u r n a l i s m i s t o c o m m u n i c a t e

i n a w a y t h a t a t t r a c t s t h e a t t e n t i o n o f r eade rs , i n t e r e s t s t h e m i n t h e s u b j e c t ,

m a k e s t h e m u n d e r s t a n d , a n d f i n a l l y h e l p s t h e m i n d e c i s i o n m a k i n g . I n t h e

p r e s e n t e n v i r o n m e n t , j o u r n a l i s t s are n o t i n t e r e s t e d , o r d o n o t i n v e s t t i m e a n d

ene rgy i n u n d e r s t a n d i n g less r e w a r d i n g issues a n d sec to rs l i k e a g r i c u l t u r e . To

be a f a r m j o u r n a l i s t i s s t i l l an u n p o p u l a r a n d d i f f i c u l t c h o i c e . Jou rna l i s t s a n d

m e d i a p e r s o n s are bas ica l l y a n u r b a n b r e e d , w i t h u r b a n biases, w h i l e a g r i c u l t u r e

i s a r u r a l p h e n o m e n o n . M o s t i n f l u e n t i a l m e d i a pe rsons have l i t t l e k n o w l e d g e

a b o u t r u r a l issues.

J o u r n a l i s t s i n t h e d i s t r i c t s are m o r e i n f o r m e d a n d a w a r e , b u t o f t e n c a n n o t

i n f l u e n c e m e d i a o rgan i za t i ons t o h i g h l i g h t t hese issues. T h e r e are n o j o u r n a l i s t s

i n N e p a l w h o spec ia l i ze i n a g r i c u l t u r e , o r w o r k o n t h e a g r i c u l t u r e b e a t . T h o s e

r e p o r t s t h a t are w r i t t e n are p e r f u n c t o r y , e v e n t - o r i e n t e d , s u p e r f i c i a l a n d p o o r

i n q u a l i t y . T h e r e i s s e l d o m any f o l l o w u p o n issues a n d s to r ies a n d i n - d e p t h ,

i n v e s t i g a t i v e r e p o r t i n g i s r a re .

I n t h e absence o f e d u c a t i o n a n d t r a i n i n g f o r j o u r n a l i s t s o n f a r m j o u r n a l i s m ,

e a s y - t o - u n d e r s t a n d d i s s e m i n a t i o n o f f a r m n e w s , n e w e r t e c h n o l o g i e s , resea rch

f i n d i n g s a n d n e w a g r i c u l t u r a l s t ra teg ies a n d r e l a t e d d e v e l o p m e n t s has b e e n

d i f f i c u l t . T h e r e i s also n o i n s t i t u t e i n N e p a l t h a t c o n d u c t s t r a i n i n g o n f a r m

j o u r n a l i s m .

T h e s i t u a t i o n i s h o w e v e r c h a n g i n g f o r t h e b e t t e r . D i s t r i c t n e w s p a p e r s are

g e t t i n g p r o f e s s i o n a l a n d are t r y i n g h i g h l i g h t issues t h a t have b e e n n e g l e c t e d

b y t h e n a t i o n a l m e d i a . C o m m u n i t y r a d i o i s g r o w i n g i n i m p o r t a n c e . T h e r e i s a 

t r e m e n d o u s scope f o r a g r i c u l t u r e m e d i a . O u r f o c u s t h e n s h o u l d b e o n m o b i l i z i n g

r u r a l a n d d i s t r i c t m e d i a t o r e p o r t e f f e c t i v e l y o n f a r m j o u r n a l i s m .
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T h e n e e d f o r f a r m j o u r n a l i s m

T o b e t t e r d i s s e m i n a t e n e w s o n f a r m j o u r n a l i s m , i t i s necessary t o :

• Focus o n n e e d - b a s e d c o m m u n i c a t i o n sys tems f o r f a r m e r s .

• P r o m o t e a l t e r n a t i v e e f f o r t s i n a g r i c u l t u r a l c o m m u n i c a t i o n .

• I d e n t i f y a n d d o c u m e n t s i m i l a r a n d r e l a t e d i n i t i a t i v e s w o r l d w i d e a n d

d i s s e m i n a t e t h e m a m o n g N e p a l i f a r m e r s .

• E n c o u r a g e s e l f - h e l p a m o n g f a r m e r s .

• B r i d g e t h e c o m m u n i c a t i o n gap b e t w e e n f a r m e r s a n d s c i e n t i s t s /

g o v e r n m e n t .

• Focus on f a r m e r s ' i n n o v a t i o n s a n d p r o - f a r m e r issues.

• C r e a t e a g r o u p o f f a r m j o u r n a l i s t s a n d e n c o u r a g e b e t t e r m e d i a coverage o n

a g r i c u l t u r a l issues.

• E n c o u r a g e u n i v e r s i t i e s a n d t r a i n i n g i n s t i t u t e s t o i n t r o d u c e courses a n d

d e v e l o p t r a i n i n g m o d u l e s o n f a r m j o u r n a l i s m .



W h a t c a n b e d o n e t o p r o m o t e f a r m j o u r n a l i s m ?

N e w s t ra teg ies are n e e d e d t o p r o m o t e f a r m j o u r n a l i s m :

1 . E d u c a t i n g m e d i a pe rsons t h r o u g h t r a i n i n g o r o t h e r regu la r i n t e r a c t i o n s .

2 . C r e a t i n g a n a t i o n a l n e t w o r k o f j o u r n a l i s t s i n t e r e s t e d i n a g r i c u l t u r a l

r e p o r t i n g / w r i t i n g .

3 . I d e n t i f y i n g t h e needs a n d p r o b l e m s o f j ou rna l i s t s i n a g r i c u l t u r e r e p o r t i n g /

w r i t i n g .

4 . C r e a t i n g r u r a l j o u r n a l i s t s b y i n v o l v i n g f a r m e r s and e n c o u r a g i n g t h e m t o

s ta r t cos t e f f e c t i v e c o m m u n i t y j o u r n a l i s m .

5 . P r e p a r a t i o n o f a m e d i a k i t s f o r j o u r n a l i s t s w i t h a l l necessary i n f o r m a t i o n i n

o n e p a c k e t : sources t o b e c o n t a c t e d , r e f e r e n c e m a t e r i a l s e t c , w h i c h w o u l d

g ive t h e m c o m p r e h e n s i v e k n o w l e d g e o n Nepa l ' s a g r i c u l t u r e a n d t r e n d s i n

t h e w o r l d .

6 . E x c h a n g e p r o g r a m f o r j o u r n a l i s t s .

7 . I n s t i t u t i o n o f a n a n n u a l a w a r d f o r bes t a g r i c u l t u r e j o u r n a l i s t .

8 . Regu la r i n t e r a c t i o n p r o g r a m s b e t w e e n f a r m e r s a n d j ou rna l i s t s .

9 . F i e l d v i s i t s f o r j o u r n a l i s t s .

10 . C r e a t i o n o f a n i n s t i t u t e f o r t r a i n i n g j o u r n a l i s t s o n f a r m j o u r n a l i s m .
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Country-wide extension of Integrated

Crop Management of chickpea in Nepal:

Lessons learned and future approaches

PC Stevenson,
1
 S Pande

2
 and B Pound

3

Abstract

This paper discusses lessons that have been learned both from 

discussions at the present meeting and those distilled from experiences 

of project partners during the collaborative activities of NARC, 

ICRISAT and NRI under the Crop Protection Programme's (DFID) 

project to rehabilitate chickpea in Nepal (DFID R7885). Chickpea is 

a crop that can compete with alternatives; it is highly profitable when 

grown with appropriate technology and improves livelihoods for poor 

farmers. Markets per se are not a limiting step for the nationwide 

expansion of improved chickpea production in Nepal (most chickpea 

consumed in Nepal is still imported), but aspects of marketing are, 

and need addressing to ensure trouble free expansion of chickpea 

production. Aspects of infrastructure also need addressing, especially 

the connectivity between research and extension organizations in 

Nepal, to enable joined-up extension services and technology support. 

Seed storage has too low a priority for both farmers and extension 

services and needs greater focus. Pesticide quality and insecticide 

resistance need monitoring and infrastructure and policy/legislation to 

support biological alternatives such as NPV needs attention. Farmers' 

past experiences with particular management tools (eg, familiarity 

with insecticides from vegetable p r o d u c t i o n ) often coincided with 

success, and finally skills of diagnosis and timing for applications 

of technology needs particular attention across all farmers. Because 

chickpea is self-fertilizing, farmers can produce and maintain their own 

seed stock negating the long-term role of seed production enterprises in 

up-scaling. The project also encouraged low cost inputs, which are less 

financially rewarding for Small and Medium Entrepreneurs (SMEs). 

There is, however, always a need for technology inputs and seed 

provision for new farmers so there is still a role for the private sector. 

1Plant Chemistry, Natura l Resources Inst i tu te, Universi ty of Greenwich , Chatham

ME4 4TB, U K .

Mar i t ime Kent,

2 International Crops Research Inst i tute for the Semi-Ar id Tropics, Patancheru, Andhra Pradesh, India.
3Consultant, E-mail: barrypound@calendra. freeserve.co.uk.
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Self-help groups increasingly need to take on the role of seed producers. 

Agriculture holds a position of low priority in popular media such 

as newspapers and television, so alternatives need to be exploited to 

ensure widespread knowledge dissemination. 

I n t r o d u c t i o n

T h i s m e e t i n g o f i n t e r n a t i o n a l researchers , H M G N i n s t i t u t i o n s , N G O s a n d

f a r m e r s has b e e n a f o r u m f o r s o m e f o r t h r i g h t a n d c o n s t r u c t i v e p r e s e n t a t i o n s

a n d d iscuss ions , a n d has p r o v i d e d va luab le i n f o r m a t i o n a b o u t u p - s c a l i n g

success fu l r esea rch a n d d e v e l o p m e n t s t ra teg ies f o r a l l ev ia t i ng p o v e r t y t h r o u g h

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

p r o d u c t i o n c o n s t r a i n t s f o r c h i c k p e a have b e e n h i g h l i g h t e d a long w i t h t h e

p r o b l e m s assoc ia ted w i t h t h e i r m a n a g e m e n t . T h e cons t ra i n t s can b e c lass i f i ed

a s resea rch , e x t e n s i o n a n d f a r m e r c o n s t r a i n t s , a n d a c t i o n w i l l n e e d t o b e t a k e n

a t each o f t h o s e leve ls b e f o r e an e f f i c i e n t , e f f e c t i v e a n d sus ta inab le t e c h n o l o g y

is in p lace a t a c o u n t r y - w i d e scale. T h e c o n s t r a i n t s i n c l u d e :

• M a r k e t i n g ( m a r k e t l i nkages , m a r k e t s t ud ies , m a r k e t i n f o r m a t i o n )

• C h a n g i n g f a r m e r s ' p e r c e p t i o n s o f c h i c k p e a as an i n c o m e g e n e r a t i n g c r o p

• C h a n g i n g g o v e r n m e n t p e r c e p t i o n s so t h a t t h e subs idy s y s t e m can e q u a l l y

f avo r pu lses

• Seed m u l t i p l i c a t i o n a n d s torage ( f o r m a l a n d i n f o r m a l )

• F u r t h e r d e v e l o p m e n t o f pes t m a n a g e m e n t t e c h n o l o g i e s

• A c t i o n t o i m p r o v e t h e q u a l i t y o f ava i lab le pes t i c i des

• C r e d i t ( c o n v i n c i n g c r e d i t o rgan iza t i ons t h a t c h i c k p e a is a c r e d i t w o r t h y

e n t e r p r i s e , a n d e d u c a t i n g t h e m o n a p p r o p r i a t e " c h i c k p e a c r e d i t

packages" )

• D e v e l o p i n g c h i c k p e a as p a r t of a f a r m i n g s y s t e m r a t h e r t h a n as a s ing le

c o m m o d i t y

• I n f o r m a t i o n m a t e r i a l s p r o d u c t i o n a n d i n f o r m a t i o n d i s s e m i n a t i o n ( b y a 

range o f m e d i a / m e t h o d s )

• A d v o c a c y a n d p r o m o t i o n (success s to r ies ; h o w t o bes t u t i l i z e t h e " c h a m p i o n s "

y o u have a l ready g o t )

• H o w t o f i t t h e p r o m o t i o n o f t h i s t e c h n o l o g y w i t h i n t h e r i g i d b o u n d s o f

N A R C a n d D o A - o r h o w t o c o m p l e m e n t / s u p p l e m e n t t h e i r capac i t i es b y

u s i n g N G O s , f a r m e r o rgan i za t i ons , p r i v a t e e n t e r p r i s e e t c .

W e have also h e a r d s i m i l a r s tor ies a b o u t o t h e r c rops f r o m s i m i l a r s ys tems

a n d m u c h a b o u t a f f o r d a b l e a n d p r a c t i c a l w a y s t o manage c o n s t r a i n t s . F a r m e r s

t h e m s e l v e s have p r o v i d e d va luab le pe rsona l i ns igh t i n t o t h e successes t h a t

can b e a c h i e v e d b y f o l l o w i n g t h e assoc ia ted t e c h n o l o g y g u i d e l i n e s p r o m o t e d

b y t h e I C M o f c h i c k p e a i n N e p a l p r o j e c t - e s p e c i a l l y w h e r e f a r m e r s use t h e

i n f o r m a t i o n sheets ( A p p e n d i x 1 ) . I n t h i s paper , w e h i g h l i g h t lessons l e a r n e d

f r o m t h e s e e x p e r i e n c e s t h a t are i m p o r t a n t c o n s i d e r a t i o n s f o r u p - s c a l i n g .
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E c o n o m i c s

E n c o u r a g i n g f a r m e r s t o g o b a c k t o p r o d u c i n g c h i c k p e a can b e c o m p l i c a t e d b y

t h e i r p e r c e p t i o n t h a t c h i c k p e a r e q u i r e s a h i g h i n v e s t m e n t a n d t h a t t h e r e i s a 

l ack o f s y s t e m a t i c m a r k e t i n g . H o w e v e r , t h e I C M o f c h i c k p e a i n N e p a l p r o j e c t

has s h o w n t h a t w i t h a s m a l l a d d i t i o n a l i n v e s t m e n t (see S t e v e n s o n e t a l . i n t hese

p r o c e e d i n g s ) t h e r e w a r d s are g rea t l y i n c r e a s e d t o a p o i n t w h e r e p r o d u c t i o n

costs are e f f e c t i v e l y h a l v e d . W h a t ' s m o r e , f a r m e r s t h e m s e l v e s r e p o r t e d a t t h i s

m e e t i n g t h a t m a r k e t i n g t h e c r o p i s n o t a p r o b l e m . D e s p i t e f a r m e r s ' p e r c e p t i o n s

t h a t m a r k e t s w e r e n o t a l i m i t i n g s t ep a n d t h a t t h e r e was a lways a d e m a n d i n

t h e m a r k e t , aspects o f u p - s c a l i n g w e r e i d e n t i f i e d a s areas n e e d i n g a t t e n t i o n

sugges t ing t h a t t h e s e h a d b e e n n e g l e c t e d - s u c h a s m a r k e t l i nkages , m a r k e t

s t u d i e s , m a r k e t i n f o r m a t i o n . C l e a r l y c o u n t r y - w i d e u p - s c a l i n g w i l l r e q u i r e s o m e

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

t h a t t h e r e i s a c o n s i d e r a b l e s h o r t f a l l o f c h i c k p e a i n N e p a l a n d t h e d e f i c i t o f

p r o d u c t i o n i s a p p r o a c h i n g 9 0 % a c c o r d i n g t o s o m e observe rs h e r e . T h u s i n t h e

g r a n d s c h e m e - a s p e r c e i v e d b y f a r m e r s - t h e r e w i l l a lways b e a m a r k e t b u t

f a c i l i t a t i n g d i s t r i b u t i o n b e y o n d v i l lages w h e r e c h i c k p e a i s g r o w n a n d s to rage

f a c i l i t i e s w i l l b e s t ra teg ic h u r d l e s t h a t w i l l n e e d t o b e b o r n e i n m i n d a s t h e

sca l i ng -up o f c h i c k p e a p r o d u c t i o n takes o f f .

T h e q u e s t i o n o f w h e t h e r c h i c k p e a i s a c o m m e r c i a l l y v i ab le c r o p was also

ra i sed b u t t h i s i s c lear f r o m t h e o u t c o m e o f l i v e l i h o o d s tud ies u n d e r t a k e n a s p a r t

o f t h e p r e s e n t p r o j e c t a n d are d e t a i l e d i n B o u r a i e t a l . ( 2 0 0 5 ) i n t h i s v o l u m e .

C h i c k p e a i s a c r o p t h a t can c o m p e t e w i t h a l t e r n a t i v e s s ince w i t h c o n s i d e r e d

a n d c a r e f u l a p p l i c a t i o n o f I C M , c h i c k p e a o u t y i e l d s a l t e r n a t i v e l e g u m e s a n d i n

t e r m s o f f i n a n c i a l r e t u r n exceeds w h e a t . T h i s f i t s w i t h c u r r e n t p o l i c y d e s c r i b e d

b y D r U p a d h a y a , M e m b e r o f t h e N a t i o n a l P l a n n i n g C o m m i s s i o n , a s r e - o r i e n t i n g

t o w a r d s c o m m e r c i a l , i n c o m e - g e n e r a t i n g c r o p s i n c l u d i n g n o n - c e r e a l c r o p s such

a s pu lses . U p a d h a y a also h i g h l i g h t e d t h e n e e d f o r b e t t e r c o m p l e m e n t a r i t y

b e t w e e n N A R C a n d e x t e n s i o n sys tems s u c h a s D o A a n d o n l y t h e n c o u l d

N e p a l rea l l y e x p e c t t o g o f r o m t h e 3 5 0 0 f a r m e r s t o u c h e d b y t h i s p r o j e c t t o a 

r e s p e c t a b l e p r o p o r t i o n o f t h e 2 .8 m i l l i o n f a r m i n g f a m i l i e s i n N e p a l .

L a n d t e n a n c y a n d p r o b l e m s assoc ia ted w i t h h i d d e n subs id ies f o r cerea ls

c r o p s w o r k s against t h e m b e i n g p r i o r i t i z e d b y f a r m e r s a n d t h e ba lance o f

subs id ies a n d i n d e e d e m p h a s i s i n M o A C needs t o b e c h a n g e d .

M a n a g e m e n t o f pes ts a n d d iseases , a n d a l t e r n a t i v e

a p p r o a c h e s

T h e e n v i r o n m e n t a l c o n c e r n s o f c o n t r o l l i n g pes ts a n d diseases o n c h i c k p e a

w i t h c h e m i c a l s are p r e d i c t a b l e . H o w e v e r , t h e a p p l i c a t i o n ra tes p r o m o t e d

are e x t r e m e l y l o w espec ia l l y c o m p a r e d w i t h r a b i a l t e r n a t i v e s s u c h a s w h e a t .
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C a u t i o n needs t o b e t a k e n w i t h q u a l i t y t h o u g h a n d s o m e N A R C b a c k s t o p p i n g

t o c h e c k r e g u l a r l y t h e m a t e r i a l s b e i n g u s e d b y f a r m e r s c o u l d h e l p i n t h i s r e s p e c t .

A d u l t e r a t e d p e s t i c i d e s can l e a d t o l o w e r e f f i cacy a n d b u i l d u p o f p e s t i c i d e

res is tance i n t a rge t o rgan i sms . F u r t h e r m o r e , i t s h o u l d b e r e m e m b e r e d t h a t

t h e e f f i cacy o f pes t i c i des i n s o m e pa r t s o f t h e c o u n t r y are r e p o r t e d l y w o r s e

t h a n i n o t h e r s . N o t a b l y , T h i o d a n , t h e i n s e c t i c i d e p r o m o t e d b y t h i s p r o j e c t w a s

o f t e n r e p o r t e d t o b e i n e f f e c t i v e a t c o n t r o l l i n g p o d b o r e r i n t h e m i d - w e s t . I t i s

l i k e l y t h a t t h i s i s d u e t o loca l p o p u l a t i o n s o f p o d b o r e r a r r i v i ng f r o m n e a r b y

c o t t o n i n I n d i a t h a t are s p r a y e d u p t h r e e t i m e s a w e e k . T h u s , t h e l i k e l i h o o d

o f p e s t i c i d e - r e s i s t a n t p o p u l a t i o n s o f p o d b o r e r i s h i g h . Transgenic a p p r o a c h e s

t o t h e c o n t r o l o f Helicoverpa p o d b o r e r have b e e n i n t r o d u c e d i n Bang ladesh

a n d m a y b e a n a l t e r n a t i v e r o u t e f o r c o n t r o l l i n g t h i s i n t r a c t a b l e i nsec t pes t o f

c h i c k p e a i n N e p a l . H o w e v e r , a s w i t h o t h e r n o v e l c o n t r o l s t ra tegy such a s H N P V ,

t h e a p p r o p r i a t e r e g u l a t o r y s t r u c t u r e s are n o t i n p lace i n N e p a l a n d n e e d t o b e

i m p l e m e n t e d . C u r r e n t l y , i t i s n o t poss ib le t o p r o m o t e N P V t o f a r m e r s s ince i t

i s n o t sus ta inab le i n t h e absence o f a loca l large-scale p r o d u c t i o n o f t h e v i r u s

a n d n o e x p e r t i s e f o r q u a l i t y c o n t r o l o r t e c h n o l o g i c a l b a c k s t o p p i n g . F u t u r e p lans

t o m o v e t o t h e use o f b i o - p e s t i c i d e s w o u l d b e n e f i t f r o m i n v e s t m e n t o f t i m e

a n d f u n d s i n t o t h e d e v e l o p m e n t o f a n i n - c o u n t r y e x p e r t i s e such a s b e t w e e n a n

N G O l i k e F O R W A R D a n d t h e g o v e r n m e n t sc ien t i s t s f r o m N A R C .

B G M has a b r o a d range o f hos ts a n d c o n s e q u e n t l y cross i n f e c t i o n f r o m

o t h e r sources was h i g h l i g h t e d as an u n f o r e s e e n p a t h o l o g y - n o t a b l y f r o m

p i g e o n p e a (Cajanus cajan) - a c r o p g r o w n f r e q u e n t l y on p a d d y b u n d s a n d

i n c lose p r o x i m i t y t o c h i c k p e a . M a r i g o l d s are also g r o w n f r e q u e n t l y i n r u r a l

ga rdens as an o r n a m e n t a l a d d i t i o n a n d are c u l t u r a l l y i m p o r t a n t . T h e f l o w e r s are

p a r t i c u l a r l y suscep t i b l e t o B G M a n d t h e o c c u r r e n c e o f h y p h a e spores o n t h e s e

f l o w e r s w o u l d n o r m a l l y b e v i s ib le b e f o r e o r a t t h e same t i m e a s c h i c k p e a a n d

c e r t a i n l y b e m o r e v i s i b l e . T h e use o f m a r i g o l d s a s a n ear l y w a r n i n g m e c h a n i s m

f o r B G M o n c h i c k p e a has also b e e n h i g h l i g h t e d b y I C R I S A T ( S Pande , p e r s .

c o m m . ) a n d c o u l d t h u s i n d i c a t e t o f a r m e r s w h e n t o spray B a v i s t i n a s p r o m o t e d

u n d e r I C M o f c h i c k p e a i n N e p a l .

T h e r e w e r e s o m e r e p o r t s t h a t B G M - t o l e r a n t va r i e t i es w e r e ava i lab le i n

I n d i a a n d s o m e h o p e f o r a n a t u r a l c o n t r o l m e a s u r e f o r t h i s p e r s i s t e n t d isease.

H o w e v e r , res is tance i n c rops l i k e c h i c k p e a i s i nva r i ab l y d e p e n d e n t u p o n t h e

p r o d u c t i o n o f s m a l l a n t i - f u n g a l m o l e c u l e s c a l l e d p h y t o a l e x i n s a t t h e p o i n t o f

i n f e c t i o n b u t o n l y w h e n f u n g a l h y p h a e are i n v a d i n g r o o t s ( S t e v e n s o n e t a l .

1 9 9 7 ) o r leaves ( S t e v e n s o n a n d H a w a r e 1 9 9 9 ) . T h e reason i t i s so d i f f i c u l t

d e v e l o p i n g res is tance t o B G M i s because t h e disease a t t acks t h e f l o w e r s , w h i c h

are n o t ab le t o p r o d u c e p h y t o a l e x i n s , s o c h i c k p e a p l a n t s a re s u s c e p t i b l e t o

disease e v e n w h e n t h e leaves a n d r o o t s are a p p a r e n t l y r es i s tan t .

I t i s also w o r t h n o t i n g t h a t f a r m e r s w h o h a d p r e v i o u s l y u s e d t h e i r l a n d f o r

t h e p r o d u c t i o n o f vege tab les espec ia l l y t o m a t o e s - a c r o p t h a t r e q u i r e s i n p u t s
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s u c h a s p e s t i c i d e s - w e r e ab le t o a d o p t t h e I C M o f c h i c k p e a v e r y success fu l l y

a n d have b e e n m o r e l i k e l y t o c o n t i n u e t o d o s o a f t e r t h e l i f e t i m e o f t h e p r o j e c t .

T h i s has b e e n p a r t i c u l a r l y s o i n Sa r lah i d i s t r i c t w h e r e f i e l d s o f r o t t i n g t o m a t o

have b e e n r e p l a c e d b y f i e l d s o f c h i c k p e a t h a t r e q u i r e f a r less i n v e s t m e n t i n

c r o p p r o t e c t i o n i n p u t s . I t i s l i k e l y t h a t p r e v i o u s e x p e r i e n c e o f t h e v a l u e t h a t

m a n a g e m e n t o f pes ts a n d diseases has t o y i e l d a n d c r o p s e c u r i t y i s a n i n d i c a t o r

o f l i k e l i h o o d o f m o r e success fu l a d o p t i o n . S o m e p a r t i c i p a n t s have p o i n t e d o u t

t h a t t h e t e c h n o l o g y m a y b e t o o c o m p l i c a t e d f o r s o m e f a r m e r s . T h i s m a y w e l l b e

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

a n d e f f o r t i n t o rab i c r o p s p a r t i c u l a r l y l e g u m e s a n d are m o r e l i k e l y t o b roadcas t

o n t o r i ce f a l l o w s a n d see w h a t c o m e s u p . T h e s e f a r m e r s m a y b e less l i k e l y o r

ab le t o a d o p t a s t r a tegy such as t h a t p r o m o t e d u n d e r t h i s p r o j e c t .

S e e d p r o d u c t i o n , i n f o r m a t i o n f l o w a n d d i s s e m i n a t i o n

T h e n e e d t o address i n f o r m a t i o n f l o w s w a s h i g h l i g h t e d a n d a l t h o u g h was

add ressed t o s o m e e x t e n t i n t h e p r e s e n t p r o j e c t , C B O / N G O p a r t n e r s h i p s

a n d t h e u l t i m a t e i n t e g r a t i o n o f D o A e x t e n s i o n i s a b s o l u t e l y p a r a m o u n t t o any

success fu l u p - s c a l i n g a long w i t h i m p r o v e d ro les f o r c o m m e r c i a l o rgan i za t i ons .

S e e d se l le rs , f o r e x a m p l e , are c o n s i d e r e d a n i m p o r t a n t r o u t e f o r u p - s c a l i n g a n d

sus ta inab i l i t y . T h i s p r o j e c t i t s e l f has h i g h l i g h t e d t h e i r r o l e i n t h e e x i t s t ra tegy.

H o w e v e r , m o s t c o m m e r c i a l i n t e r e s t i n seed p r o d u c t i o n i s assoc ia ted w i t h c r o p s

in w h i c h h y b r i d seed i s r e q u i r e d . S ince c h i c k p e a i s a s e l f - f e r t i l i z i n g c r o p , o n c e

f a r m e r s have a p a r t i c u l a r v a r i e t y t h e y can m a i n t a i n t h e i r o w n seed s t o c k t h u s

n e g a t i n g t h e l o n g - t e r m p o t e n t i a l r o l e o f s m a l l a n d m e d i u m e n t e r p r e n e u r s . So,

i n t h e o r y , un less t h e p r o v i s i o n o f seed i s assoc ia ted w i t h t h e p r o v i s i o n o f q u a l i t y

t e c h n o l o g i e s a n d p e r h a p s even I C M g u i d a n c e , t h e r o l e o f t h e c o m m e r c i a l sec to r

m a y b e l i m i t e d . T h e r e a l i t y i s s o m e w h a t d i f f e r e n t , h o w e v e r . A l t h o u g h m a n y

f a r m e r s d o reserve seed f o r s u b s e q u e n t seasons, m a n y d o n o t a n d see m o s t

advan tage in se l l i ng as m u c h as poss ib le as ea r l y as poss ib le to secure t h e cash

f o r a c r o p as va luab le as c h i c k p e a . T h u s , t h e r o l e o f seed sel lers i s s t i l l i m p o r t a n t

espec ia l l y w i t h a c r o p t h a t r e q u i r e s an i n v o l v e d t e c h n o l o g y - t h e seed se l le r can

p r o v i d e t h e seed a long w i t h t h e c o r r e c t t e c h n o l o g i e s a s w e l l a s t h e t e c h n o l o g y

b a c k s t o p p i n g .

A l t e r n a t i v e l y , s e l f - h e l p g r o u p s o r c o m m u n i t y based o rgan i za t i ons are

inc reas ing l y t a k i n g o n r e s p o n s i b i l i t y f o r seed p r o d u c t i o n a n d one f a r m e r

r e p o r t e d a g r o u p i n w h i c h i n v e s t m e n t s reap f i n a n c i a l r e w a r d s f r o m i n v e s t m e n t s

t h a t are h i g h l y i m p r e s s i v e .

A g r i c u l t u r e has n o t y e t f o u n d i t s d u e p lace a n d space i n t h e m e d i a , d e s p i t e i t

b e i n g a p r e d o m i n a n t f e a t u r e o f N e p a l i l i f e . Research needs t o d e v e l o p a m e d i a -

f r i e n d l y i n f o r m a t i o n s y s t e m a n d a f a r m e r - f r i e n d l y d i s s e m i n a t i o n s y s t e m . T h e r e

n e e d t o b e separa te , b u t i n t e g r a t e d i n f o r m a t i o n f l o w s f o r n a t i o n a l ( p o l i c y ) a n d

loca l ( f a r m e r ) leve ls o f d i s s e m i n a t i o n
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C r o p d i v e r s i t y

C r o p d i v e r s i f i c a t i o n , espec ia l l y a s p a r t o f a n i m p r o v e m e n t p r o g r a m f o r l e g u m e s

i n r a i n f e d r a b i c r o p p i n g i s c o n s i d e r e d b y m o s t d e v e l o p m e n t p o l i c y m a k e r s a n d

sc ien t i s t s t o be a k e y e l e m e n t o f any n a t i o n a l d e v e l o p m e n t s t ra tegy, i n t h i s case

f o r N e p a l . T h e A g r i c u l t u r a l Pe rspec t i ve P lan S u p p o r t P r o g r a m ( A P P S P ) o f t h e

M i n i s t r y o f A g r i c u l t u r e a n d C o o p e r a t i v e s i n N e p a l recogn izes t h e i m p o r t a n c e

o f d i v e r s i t y p a r t i c u l a r l y f o r l e g u m e s b u t also f o r o t h e r vegetab les a n d t h i s l e d

t o t h e success fu l A D B - s u p p o r t e d C r o p D i v e r s i f i c a t i o n P ro jec t i n M i d - a n d Far-

W e s t N e p a l . T h e c u r r e n t phase o f t h e p r e s e n t p r o j e c t recogn izes t h e l i m i t a t i o n s

o f p r o m o t i n g a s ing le c r o p a n d t h i s was i n d i c a t e d i n t h e P ro jec t M e m o r a n d u m .

H o w e v e r , t h e I C M package i s a n i n v o l v e d t echno logy , a n d s o e m b e d d i n g i t

i n t h e n a t i o n a l a g r i c u l t u r a l s t ra tegy m a y o n l y b e poss ib le w i t h h i g h l y f o c u s e d

e f f o r t s , ie , by p r o m o t i n g i t as a s ing le c r o p d e v e l o p m e n t s t rategy. O t h e r w i s e ,

p a r t i c u l a r t e c h n o l o g i e s t h a t are c r u c i a l o n l y f o r one c r o p i n a c r o p d i v e r s i f i c a t i o n

st ra tegy, (eg, p o d b o r e r c o n t r o l i n c h i c k p e a ) c o u l d b e c o m e l o w p r i o r i t y a s i t has

l i t t l e r e l evance i n t h e o t h e r c r o p a l t e rna t i ves such as l en t i l s o r grass pea . T h i s

i n t u r n , c o u l d l e a d t o h e i g h t e n e d e f f o r t f o r c h i c k p e a p r o d u c t i o n a s p a r t o f a 

c h i c k p e a p r o d u c t i o n s t ra tegy b u t w i t h o u t emphas i s o n c r u c i a l b u t p a r t i c u l a r

aspects t o c h i c k p e a p r o d u c t i o n leav ing f a r m e r s w i t h p o o r r e t u r n s f r o m c h i c k p e a .

U l t i m a t e l y t h i s w o u l d lead t o t h e same p r o b l e m t h a t f a r m e r s are f ac i ng n o w -

l o w c o n f i d e n c e i n t h e i r a b i l i t y t o ach ieve g o o d a n d p r o f i t a b l e y i e l ds . H i g h y i e l d s

f r o m c h i c k p e a are a l m o s t i m p o s s i b l e t o ach ieve w i t h o u t spec i f i c m a n a g e m e n t

o f p o d b o r e r a n d o t h e r c o n s t r a i n t s . W h e n t h e y are m a n a g e d h o w e v e r , f e w c r o p s

can y i e l d as w e l l as a n d earn as m u c h as c h i c k p e a .

S ing le c o m m o d i t y app roaches w e r e c i t e d as i n a p p r o p r i a t e also because i t i s

c o n s i d e r e d i m p o r t a n t t o p r e s e n t a set o f o p t i o n s w i t h i n a sys tems c o n t e x t . I t

was f r e q u e n t l y sugges ted t h a t f a r m e r s s h o u l d b e ab le t o choose t h e i r r o u t e o u t

o f p o v e r t y f r o m a range o f o p t i o n s t h a t t h e y b e l i e v e are m o r e su i t ab le t o t h e m .

T h i s i s p a r t i c u l a r l y s o g i ven t h a t s o m e f a r m e r s w i l l w a n t t o g r o w d i f f e r e n t c r o p s

f o r p e r s o n a l o r t r a d i t i o n a l reasons o r pe rhaps because i n s o m e reg ions c h i c k p e a

i s less a p p r o p r i a t e o w i n g t o c l i m a t e . H o w e v e r , m a n y f a r m e r s a t o u r w o r k s h o p s

c o n f e s s e d t o n o t k n o w i n g w h a t a n d t o d o a n d sough t c o n t i n u a l d i r e c t i o n f r o m

t e c h n o l o g y e x p e r t s i n t h e i r s t ra tegy t o g r o w c h i c k p e a . M o r e o v e r , i t s h o u l d b e

r e m e m b e r e d t h a t t h i s p r o j e c t i s p r o m o t i n g a s t ra tegy t o inc rease ( a n d m o r e

t h a n d o u b l e ) c h i c k p e a y i e l d s a m o n g t r a d i t i o n a l c h i c k p e a g r o w e r s w h o u s e d

t o g r o w t h e c r o p happ i l y , b u t t h e success o f w h i c h r e q u i r e s t h e a p p l i c a t i o n o f

f a i r l y i n v o l v e d t e c h n o l o g i e s t h a t w e have p r o m o t e d f o r c h i c k p e a I C M . Because

t h e y are i n v o l v e d o r c o m p l e x , a c o n c e r t e d e f f o r t t o e m b e d t h i s p r a c t i c e a lone

i s n e e d e d t o ensu re f a r m e r s have a c lear, t r i e d a n d t e s t e d e x p e r i e n c e o f a l l t h e

i n p u t s a n d s u b s e q u e n t b e n e f i t s . O n c e t h i s has b e e n a c h i e v e d , t h e n i t s r o l e i n a 

c r o p d i v e r s i f i c a t i o n a p p r o a c h can b e c o n s i d e r e d .
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I n d i a , B a n g l a d e s h a n d b e y o n d

O n e e m p h a s i s o f t h i s phase o f t h e p r o j e c t w i t h r espec t t o u p - s c a l i n g i s

across b o r d e r s a n d t h e n e e d t o h e l p n e i g h b o r i n g c o u n t r i e s ach ieve t h e i r

o w n d e v e l o p m e n t goals t h r o u g h t h e u p t a k e o f t e c h n o l o g i e s d e v e l o p e d i n

t h i s p r o j e c t . T h i s i s p a r t i c u l a r l y so f o r Bang ladesh , w h e r e l e g u m e s are b e i n g

r e l e g a t e d t o m a r g i n a l l ands w h e r e t h e y ach ieve p o o r r e t u r n s a n d , a s w i t n e s s e d

in N e p a l , p r o d u c t i v i t y i s d e c l i n i n g as a c o n s e q u e n c e . A l a r m i n g l y , Bang ladesh

w i l l n e e d 7 4 8 , 0 0 0 t o n n e s o f l e g u m e s b y 2 0 1 0 , a n d t h e y are fa r s h o r t o f t h a t a t

p r e s e n t . T h e r e are 1000s h a o f s u i t a b l e l a n d i n t h e B a r i n d T rac t f o r e x p a n s i o n

o f c h i c k p e a as w e l l as o t h e r l e g u m e s b u t as w i t h N e p a l t h e r e are c o n s t r a i n t s

- b u t i t s h o u l d b e n o t e d t h a t t h e s e are n o t a lways t h e same. W h i l e Helicoverpa 

p o d b o r e r i s a severe c o n s t r a i n t i n b o t h N e p a l a n d Bang ladesh , co l l a r r o t i s

r e p o r t e d l y a m o r e ser ious p r o b l e m t h a n B G M o r w i l t . Helicoverpa a n d B G M

are b o t h t h e m a j o r b i o l o g i c a l c o n s t r a i n t s t o c h i c k p e a p r o d u c t i o n i n I n d i a w h e r e

y i e l d s are s i m i l a r t o t h o s e a c h i e v e d i n N e p a l . T h u s t r a n s f e r r i n g t e c h n o l o g i e s

f r o m a p p a r e n t l y t h e same a g r i c u l t u r a l s y s t e m i n o n e c o u n t r y t o a n o t h e r i s n o t

necessar i l y s t r a i g h t f o r w a r d a n d d e t a i l e d s tud ies n e e d t o b e u n d e r t a k e n b e f o r e

u p - s c a l i n g e l s e w h e r e .

O t h e r v a l u a b l e lessons f r o m Bang ladesh are t h a t g rea te r i m p a c t i s a c h i e v e d i f

e x t e n s i o n messages r e a c h a l l c l i e n t s a t t h e same t i m e , r a t h e r t h a n sequen t i a l l y .

O n e o f t h e m o s t i m p o r t a n t f a c t o r s i n t h e success o f t h e I C M o f c h i c k p e a i n

N e p a l p r o j e c t w a s t h e w i l l i n g n e s s o f l oca l f a r m g r o u p leaders t o t a k e a l e a d r o l e

i n a d o p t i o n . T h i s r o l e needs t o b e r e w a r d e d w i t h i n c e n t i v e s a n d p e r h a p s even

d i r e c t pay b u t i s w o r t h i t s ince l oca l i n d i v i d u a l s espec ia l l y e d u c a t e d f a r m e r s o r

l oca l l eaders w h o are k n o w n a n d r e s p e c t e d b y f a r m e r s l i k e l y ca r r y m o r e i n f l u e n c e

t h a n g o v e r n m e n t r e p r e s e n t a t i v e s . T h i s i s also i m p o r t a n t i n e n s u r i n g c o n t i n u e d

a d o p t i o n a f t e r a p r o j e c t has r u n i t s c o u r s e . A l s o , a s w e f o u n d i n N e p a l , f a r m e r s

are e n c o u r a g e d b y a w a r d s t h a t r ecogn i ze h i g h a c h i e v e m e n t : a n a p p r o a c h t h a t

2 1 2

I t is, o f cou rse , i m p o r t a n t t o b e ab le t o u n d e r s t a n d w h y s o m e f a r m e r s d o n ' t

c o n t i n u e t o a d o p t g i v e n s t ra teg ies a f t e r t h e e x p e r i e n c e o f d e m o n s t r a t i o n s a n d

f a r m e r f i e l d schoo ls p a r t i c u l a r l y a f t e r t h e l i f e t i m e o f a p r o j e c t . I t i s poss ib le

t h a t t h e absence o f t h e t e c h n o l o g i c a l b a c k s t o p p i n g a n d c o n t i n u e d d i r e c t i o n

m e n t i o n e d above i s a p r o b l e m . I n w h i c h case, o n e p a r t i c u l a r l y e f f e c t i v e

m e c h a n i s m f o r t r a n s f e r r i n g i n f o r m a t i o n a n d m a i n t a i n i n g a g o o d k n o w l e d g e base

a m o n g f a r m e r s r a t h e r t h a n r e l y i n g o n t h a t s u p p l i e d b y t e c h n i c a l f i e l d v is i t s b y

e x t e n s i o n w o r k e r s i s t h r o u g h f a r m e r cross v is i t s o r t h r o u g h t r a v e l i n g sem ina rs

i n v o l v i n g f a r m e r s . T h e s e are also v e r y e f f e c t i v e i n m o t i v a t i n g f a r m e r s t o c o n s i d e r

n e w t e c h n o l o g y . E v e n t h e f a r m e r s a t t h i s m e e t i n g w h o are g r o u p leaders a n d

la rge ly success fu l a t i m p l e m e n t i n g i n v o l v e d s t ra teg ies have sugges ted t h a t t h i s

i s a n i m p o r t a n t c o m p o n e n t o f sus ta inab i l i t y .



Lessons f r o m o t h e r p r o j e c t s

E x p e r i e n c e s f r o m t h e P l a n t Sc iences Research P r o g r a m m e o f D F I D ' s p r o j e c t

o n r a i n f e d rab i c r o p p i n g i n r i ce f a l l o w s o f N e p a l es tab l i shed t h a t f a r m e r s w e r e

la rge ly u n a w a r e o f t h e w a y s i n w h i c h r i ce f a l l o w s c o u l d b e e x p l o i t e d b u t t h a t

w h e n t h e s e w e r e i d e n t i f i e d t o f a r m e r s t h e y w e r e k e e n t o p l a n t l e g u m e s . T i m e

o f s o w i n g i s c r i t i c a l t o success so as t o m a k e bes t use o f r e c e d i n g m o i s t u r e ; t h i s

var ies across t h e Te ra i , w i t h m o i s t u r e s tay ing l onge r i n t h e eas te rn p a r t s a n d

soi ls d r y i n g ea r l i e r i n t h e w e s t e r n reg ions . C h i c k p e a i s n o t a b l e a m o n g l e g u m e s

f o r i t s v e r y d e e p r o o t a n d a d a p t a t i o n t o a r i d c l i m a t e b u t i s s t i l l h i g h l y d e p e n d e n t

u p o n w a t e r a t g e r m i n a t i o n . T h i s can b e la rge ly c i r c u m v e n t e d b y e n s u r i n g t h a t

f a r m e r s e m p l o y seed p r i m i n g a s p a r t o f t h e i r seed t r e a t m e n t s t ra tegy i f s o w i n g

i n d r i e r soi ls, a l t h o u g h t h i s s h o u l d b e a v o i d e d i f soi ls are a l ready m o i s t . T h i s

can b e i n d i c a t e d c r u d e l y b y t h e p resence o f w e t f i l m a r o u n d a f o o t p r i n t w h e r e

w a t e r i s s q u e e z e d o u t o f t h e so i l . O u r s t ra tegy does suggest f a r m e r s use seed

p r i m i n g t o e n h a n c e g e r m i n a t i o n b u t t h i s i s fa r f r o m b e i n g a b l a n k e t s o l u t i o n .

T h e PSRP p r o j e c t also d e t e r m i n e d t h a t s o w i n g b e h i n d t h e p l o u g h i s t h e

bes t p l a n t i n g m e t h o d a n d c o m b i n i n g w i t h ne ighbo rs t o g r o w la rger b l o c k s

r e d u c e s t h e f t , edge e f f ec t s a n d c a t t l e g raz ing a n d he lps f a c i l i t a t e a n d e c o n o m i z e

e f f e c t i v e sp ray ing against pests a n d diseases. T h i s r equ i res g o o d c o m m u n i t y

c o h e s i o n . A n a d d i t i o n a l c o n s t r a i n t was i d e n t i f i e d i n t h e a p p a r e n t m o l y b d e n u m

d e f i c i e n c y b u t t h i s can b e o v e r c o m e b y a d d i n g m o l y b d e n u m t o seed p r i m i n g

w a t e r .

T h e r a i n f e d r a b i c r o p p i n g p r o j e c t also d e t e r m i n e d t h a t p a r t i c i p a t o r y v a r i e t a l

se lec t i ons l e d t o p r o m i s i n g va r ie t i es i n a s i m i l a r m a n n e r t o t h e s e l e c t i o n o f

A v a r o d h i b y f a r m e r s o n t h e I C M o f c h i c k p e a i n N e p a l C P P p r o j e c t . P V S u s i n g

m o t h e r - b a b y - d a u g h t e r t r i a l s has also b e e n success fu l i n s e l e c t i o n o f w h e a t .

O n l y one " m o t h e r " i s r e q u i r e d a t each s i te b u t r e p l i c a t e d t h r o u g h m u l t i - s i t e

t r i a l s c o n t r o l l e d by researchers . D a t a can be ana l yzed so t h a t each l o c a t i o n i s a 

r e p l i c a t e , b u t m o n i t o r i n g i s d o n e b y f a r m e r s . W h e n f a r m e r s have s e l e c t e d t h e i r

f a v o r i t e va r ie t y , t h e n t h e ' d a u g h t e r ' m a t e r i a l o f t h e p r e f e r r e d m a t e r i a l i s f u r t h e r

t e s t e d b y t h e m .

I n r i c e / w h e a t p r o d u c t i o n sys tems , s o m e f a r m e r g r o u p s w e r e r e p o r t e d l y

p r o d u c i n g > 1 0 0 t o n n e s o f r i ce seed , a n d w e r e a m a l g a m a t i n g i n t o c o o p e r a t i v e s

suggest ing t h a t u p - s c a l i n g o f seed p r o d u c t i o n t e c h n o l o g i e s was poss ib le .
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m i g h t success fu l l y b e a p p l i e d i n n e i g h b o r i n g c o u n t r i e s . Success fu l u p - s c a l i n g

needs loca l c h a m p i o n s , a n d needs t o engage a n d w i n ove r c r i t i c s . A w a r d s s h o u l d

be e n c o u r a g e d as an a d d i t i o n a l s t ra tegy t o b u i l d up i n c e n t i v e s . I t n o t o n l y adds a 

c o m p e t i t i v e e l e m e n t b u t i s also a n i n d i c a t i o n t h a t t h e a g r i c u l t u r a l a d m i n i s t r a t i o n

i s t a k i n g n o t i c e o f t h e changes t h a t i t i s encou rag ing .



M e c h a n i s m s f o r s c a l i n g - u p

T h e s u p p l y o f m i n i - k i t s was c i t e d a s a t r i e d a n d t e s t e d w a y t o encou rage

seed p r o d u c t i o n a n d i s t h e p r i n c i p a l e x t e n s i o n t o o l f o r t h e D e p a r t m e n t o f

A g r i c u l t u r e . H o w e v e r , w h e n m i n i - k i t s are u s e d b y f a r m e r s f o r f o o d p r o d u c t i o n

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

v a r i e t y b e i n g d i s t r i b u t e d i s i n s h o r t supp ly . T h i s w o u l d c e r t a i n l y b e t h e case

w i t h A v a r o d h i , t h e v a r i e t y p r e f e r r e d b y f a r m e r s d u r i n g t h e 1 C M o f c h i c k p e a i n

N e p a l p r o j e c t . H o w e v e r , t h e idea o f u s i n g m i n i - k i t s p r o v i d e s a n o p p o r t u n i t y f o r

f a r m e r s t o e x p e r i e n c e t h e p o t e n t i a l b e n e f i t s o f i m p r o v e d y i e l d s o n a sma l l scale

a n d t h i s s h o u l d b e t h e basis f o r s e l f - f i n a n c e d u p t a k e a n d t h e i r p r o v i s i o n s h o u l d

b e a c c o m p a n i e d b y t h e caveat t h a t f a r m e r s m u s t r e t a i n s o m e o f t h i s ' g i f t ' i f t h e y

w i s h t o c o n t i n u e p r o d u c t i o n . T h i s has w o r k e d v e r y w e l l w i t h f a r m e r s i n t h e

L a l b a n d i w h e r e e n o u g h seed was p r o v i d e d f o r a b o u t 1 3 h a i n 2 0 0 1 a n d i n 2 0 0 3

f a r m e r s h a d s o w n 1 2 0 ha . N e w i n i t i a t i v e s u n d e r t h e A g r i c u l t u r a l Pe rspec t i ve

P lan S u p p o r t P r o g r a m m e t h r o u g h D i s t r i c t A g r i c u l t u r a l D e v e l o p m e n t f u n d s

s u c h a s t h e D i s t r i c t E x t e n s i o n F u n d a n d t h e L o c a l I n i t i a t i v e F u n d p r o v i d e

o p p o r t u n i t i e s f o r C B O s a n d N G O s t o s e l f - f u n d u p - s c a l i n g . O t h e r avenues f o r

seed p r o d u c t i o n n e e d t o b e i d e n t i f i e d t h o u g h t o ensu re t h a t e n o u g h c e r t i f i e d

seed i s p r o d u c e d t h r o u g h i n n o v a t i v e f a r m e r s . B u y b a c k s c h e m e s are a n o t h e r

w a y i n w h i c h t h e v o l u m e o f seed ava i lab le t o e x t e n s i o n serv ices can b e s e c u r e d

a n d t h i s i t s e l f p r o v i d e s f a r m e r s b y e x a m p l e w i t h e x p e r i e n c e o f seed p r o d u c t i o n

- p e r h a p s t h e m o s t i m p o r t a n t c o n s i d e r a t i o n i n a n u p - s c a l i n g s t ra tegy. C u r r e n t l y ,

N A R C p r o d u c e s 2 8 1 4 k g o f c h i c k p e a f o u n d a t i o n seed a n d t h i s i s s u f f i c i e n t t o

c o v e r t h e e x i s t i n g area b u t n o t m o r e . I n r e c o g n i t i o n o f t h i s p r o b l e m , t h e N A R C

O u t r e a c h P r o g r a m m e has a d d e d t h e " f r o n t l i n e " d e m o n s t r a t i o n m e t h o d f o r

p r e - r e l e a s e d va r i e t i es . I n t h i s p rocess , researchers a n d e x t e n s i o n s t a f f i n t e r a c t

d i r e c t l y w i t h f a r m e r s i n P V S / F a r m e r F i e l d S c h o o l ( F F S ) . H o w e v e r , F F S have

n o t b e e n s u s t a i n e d b e y o n d t h e p r o j e c t l i f e a n d f a r m e r s t e n d t o lose i n t e r e s t

o n c e t h e b e n e f i t s t r e a m f r o m t h e p r o j e c t s d r i es u p . T h e p r i n c i p a l cha l lenges o f

c h i c k p e a are t h e u n a v a i l a b i l i t y o f t h e q u a l i t y seed a n d t h e r i s k s assoc ia ted w i t h

u n r e g u l a t e d f a r m e r - p r o d u c e d seed . F u r t h e r m o r e , c h i c k p e a i s p e r c e i v e d as h i g h

r i sk o w i n g t o r e c e n t n a t i o n w i d e c r o p f a i l u res ( 1 9 9 7 / 9 8 ) , a n d s o c o n s i d e r a b l e

e f f o r t s n e e d t o b e m a d e t o redress t h i s p e r c e p t i o n . I C M o f c h i c k p e a r e q u i r e s

k n o w l e d g e , w h i c h i s t h o u g h t b e y o n d t h e i n t e r e s t o f m a n y f a r m e r s espec ia l l y

w h e n a l t e r n a t i v e s s u c h a s w h e a t o r l e n t i l s are a v a i l a b l e - a n d t h i s i s d e s p i t e t h e

f a c t t h a t c h i c k p e a f o r y i e l d a n d p r i c e p e r k i l o i s fa r s u p e r i o r t o t h e a l t e r n a t i v e

r a b i c r o p s .
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D i r e c t f e e d b a c k f r o m f a r m e r s

O n e f a r m e r f r o m L a l b a n d i - K r i s h n a K u m a r i Sh res tha r e p o r t e d t h a t she h a d

2 0 0 k g o f seed f o r d i s t r i b u t i n g a m o n g f a r m e r s a n d t h a t she w a s also h e l p i n g



o t h e r f a r m e r s w i t h i n f o r m a t i o n r ega rd i ng t h e t e c h n o l o g i e s . She also c o n f i r m e d

t h a t A v a r o d h i h a d b e e n se l f se l ec ted b y t h e m i n p a r t i c i p a t o r y va r i e ta l se lec t i ons .

She also c o n t r a d i c t e d w h a t m a n y sc ien t is ts w e r e r e p o r t i n g a b o u t f a r m e r

p e r c e p t i o n s a b o u t t h e h i g h cos t o f i n v e s t m e n t f o r ch i ckpeas . She r e p o r t e d t h a t

a m o n g t h e c rops she g r e w w h i c h i n c l u d e vegetab les , c h i c k p e a r e q u i r e d t h e least

i n v e s t m e n t . She also a n n o u n c e d t h a t c h i c k p e a was i n f ac t t h e m o s t success fu l

c r o p i n L a l b a n d i , Sa r lah i d i s t r i c t , t h a t she h a d f u l l f a i t h i n c h i c k p e a a n d t h a t t h e

w h o l e v i l l age h a d b e n e f i t e d f r o m t h e i nc reased w e a l t h i t h a d g e n e r a t e d .

A d d i t i o n a l issues a s s o c i a t e d w i t h u p s c a l i n g o f

c h i c k p e a I C M

Z e r o t i l l age c o u l d be a u s e f u l a d d i t i o n a l o p t i o n as d iscussed by B a r r y P o u n d

ear l i e r i n t hese p r o c e e d i n g s . I t w o u l d a l l o w ear l ie r p l a n t i n g u n d e r s o m e s o i l /

c l i m a t i c c o n d i t i o n s , i t m i g h t i m p r o v e w e e d c o n t r o l a n d w o u l d b r i n g i n r o w

p l a n t i n g t h a t m a k e s s u b s e q u e n t o p e r a t i o n s fa r easier (eg, sp ray ing a r a n d o m l y

p l a n t e d c r o p i s d i f f i c u l t a n d i n e f f i c i e n t . )

S u m m a r y o f lessons l e a r n e d

E c o n o m i c s

• C h i c k p e a i s a c r o p t h a t can c o m p e t e w i t h a l t e rna t i ves . I t i s h i g h l y p r o f i t a b l e

w i t h t h e r i g h t t e c h n o l o g y a n d can h e l p i m p r o v e l i v e l i h o o d s f o r p o o r

f a r m e r s .

• I f r e w a r d s are s u f f i c i e n t , f a r m e r s w i l l a d o p t a n d re inves t ( sus ta inab le ) .

• M a r k e t s n o t a l i m i t i n g s tep f o r c h i c k p e a in N e p a l . P r o d u c t m u s t have a 

m a r k e t o p p o r t u n i t y espec ia l l y w i t h c o u n t r y w i d e up -sca l i ng .

• C o n n e c t i v i t y b e t w e e n N A R C and e x t e n s i o n sys tems s u c h a s D o A

essent ia l .

• S to rage a c r u c i a l a n d c u r r e n t l y l o w p r i o r i t y f o r f a r m e r s a n d needs c a r e f u l

pes t m a n a g e m e n t .

Pest a n d d isease m a n a g e m e n t

• Pes t i c ide q u a l i t y c r u c i a l a n d a d u l t e r a t i o n f r e q u e n t l y r e p o r t e d . N e e d s

m o n i t o r i n g b y D o A / N A R C .

• I n s e c t i c i d e res is tance r e p o r t e d i n w e s t e r n pa r t s o f t h e c o u n t r y (poss ib l y

assoc ia ted w i t h c o t t o n i n n e i g h b o r i n g I nd ia? ) . N e e d s address ing w i t h

a l t e rna t i ves .

• N P V c o u l d b e u s e d a n d w o r k s b u t n o i n f r a s t r u c t u r e f o r b a c k s t o p p i n g

q u a l i t y c o n t r o l o r p r o d u c t i o n , l eg i s l a t i on a n d po l i c y .
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• T ransgen ic a p p r o a c h e s m a y be c o n s i d e r e d (are b e i n g u s e d i n Bang ladesh ) .

• K e y l i f e stages n e e d t o b e u n d e r s t o o d a n d r e c o g n i z e d b y f a r m e r s .

• F a r m e r s a d o p t i n g c h i c k p e a a s n e w c r o p d i d b e t t e r i f t h e y h a d h a d p r e v i o u s

e x p e r i e n c e s w i t h s i m i l a r t e c h n o l o g i e s - i e , t o m a t o t o c h i c k p e a .

• C r o s s i n f e c t i o n b y B G M f r o m o t h e r species occu rs (eg, p i g e o n p e a )

t h e r e f o r e , b r o a d t h i n k i n g r e q u i r e d f o r i m p r o v e d m a n a g e m e n t .

• C a r e f u l sk i l l s o f d iagnos is n e e d t o b e t a u g h t t o f a r m e r s w i t h w e l l - i n f o r m e d

t e c h n i c a l b a c k s t o p p i n g .

K e y l i f e stages f o r success fu l c o n t r o l o f insec ts essen t ia l .

A p p a r e n t res is tance d isgu ises a c t u a l s u s c e p t i b i l i t y o f t h e f l o w e r s t o

d isease.

E a r l y w a r n i n g (eg, C a l e n d u l a h i g h s u s c e p t i b i l i t y ) a n d d iagnos is

• T e c h n o l o g i e s t o o c o m p l i c a t e d f o r s o m e f a r m e r s .

Seed production

• C h i c k p e a i s s e l f - f e r t i l i z i n g . O n c e f a r m e r s have a va r i e t y , t h e y can m a i n t a i n

t h e i r o w n seed s t o c k nega t i ng l o n g - t e r m r o l e o f seed p r o d u c t i o n S M E s i n

u p - s c a l i n g .

• A l w a y s a n e e d f o r t e c h n o l o g y i n p u t s . We e n c o u r a g e l o w cos t i n p u t s - less

f i n a n c i a l l y r e w a r d i n g f o r S M E , t h e r e f o r e l o w i n t e r e s t .

• S e l f h e l p g r o u p s i nc reas ing l y t a k e o n t h e r o l e o f seed p r o d u c t i o n . T h i s

w o r k s a n d h e l p s e n s u r e w i d e r k n o w l e d g e d i s s e m i n a t i o n .

Dissemination

• P o p u l a r m e d i a s u c h as n e w s p a p e r s a n d t e l e v i s i o n g ives a g r i c u l t u r e a l o w

p r i o r i t y , s o n o v e l a n d a l t e r n a t i v e , l oca l o r t r a d i t i o n a l m e c h a n i s m s n e e d

t o b e e x p l o i t e d t o e n s u r e w i d e s p r e a d d i s s e m i n a t i o n o f i n f o r m a t i o n a n d

k n o w l e d g e .
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Crop diversity

• C r o p d i v e r s i t y i s v a l i d t o p o v e r t y a l l e v i a t i o n b u t r e q u i r e s a s t r o n g f o c u s on

k e y t e c h n o l o g i e s f o r e a c h c r o p t o ensu re success o f i n d i v i d u a l c o m p o n e n t s

• S u i t a b i l i t y o f c r o p a l t e r n a t i v e s d e p e n d s o n a g r i c u l t u r a l c o n d i t i o n s a n d

f a r m e r a c c e p t a b i l i t y - b o t h e l e m e n t s n e e d t o b e c lear.

• A d e q u a t e t e c h n i c a l b a c k s t o p p i n g f o r n e w i n i t i a t i v e s essent ia l a n d o f t e n

l a c k i n g .
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S u m m a r y

T h e s e p r o c e e d i n g s have d e s c r i b e d a n d d i scussed a n e w t e c h n o l o g y a long w i t h

assoc ia ted a n d s i m i l a r w o r k t h a t can l e a d t o i m p o r t a n t i m p r o v e m e n t s i n t h e

n u t r i t i o n a n d i n c o m e o f p o o r f a r m e r s i n t h e Tera i o f N e p a l . T h e t e c h n o l o g y

has b e e n s h o w n ( u n d e r f a r m e r - m a n a g e m e n t ) t o d o u b l e t h e y i e l d s o f c h i c k p e a ,

a n d d o u b l e t h e p r o f i t s m a d e f r o m i t a s a cash c r o p . F u r t h e r m o r e , i t can r e m o v e

m o s t o f t h e r i sks o f c r o p f a i l u r e t h a t have r e d u c e d f a r m e r c o n f i d e n c e i n t h e

c r o p i n r e c e n t years .

C h i c k p e a ( C i c e r arietinum L . ) i s a m a j o r c o m p o n e n t o f t h e l a rge ly vege ta r i an

N e p a l e s e d i e t , p r o v i d i n g a sou rce o f p r o t e i n f o r t h e r u r a l a n d u r b a n poo r . Ye t ,

t h e area u n d e r c h i c k p e a p r o d u c t i o n i n N e p a l has d e c l i n e d severe ly o w i n g t o

p e r s i s t e n t d isease a n d i nsec t d a m a g e a f f e c t i n g f a r m e r c o n f i d e n c e a n d i n t e r e s t

i n a c r o p t h a t o f t e n fa i l s . I n t h e f e w p laces w h e r e i t i s g r o w n c h i c k p e a y i e l d s are

less t h a n 8 0 0 k g / h a , b u t t h e c r o p can a n d o f t e n does c o m p l e t e l y f a i l .

H o w e v e r , a n I n t e g r a t e d C r o p M a n a g e m e n t ( I C M ) s t ra tegy has b e e n

e v a l u a t e d b y m o r e t h a n 3 5 0 0 f a r m e r s across t h e Tera i o n s m a l l h o l d e r f a r m s

t h a t m o r e t h a n d o u b l e s y i e l d s t o o v e r 2 1 0 0 k g / h a a n d , s ince t h e i n v e s t m e n t

r e q u i r e d f o r I C M i s l o w , ha lves t h e u n i t costs f o r p r o d u c t i o n t o N R s 9 . 3 / k g s o

m o r e t h a n d o u b l e s p r o f i t s . M o r e i m p o r t a n t l y , I C M guaran tees a ha rves t .

T h e s t ra tegy uses i m p r o v e d c u l t i v a r s ( h i g h y i e l d i n g a n d disease t o l e r a n t ) ,

u l t r a - l o w a n d j u d i c i a l p e s t i c i d e a p p l i c a t i o n ( f u n g a l a n d i nsec t c o n t r o l ) , seed

p r i m i n g ( t o e n h a n c e g e r m i n a t i o n ) , r e d u c e d f e r t i l i z e r i n p u t s ( p r e v e n t s dense

c a n o p y a n d i m p r o v e s p l a n t s t a n d ) a n d R h i z o b i u m i n o c u l a t i o n , w h e r e d e f i c i e n t ,

t o i m p r o v e p l a n t g r o w t h .

C u r r e n t l y N e p a l i m p o r t s 9 0 % o f i t s c h i c k p e a b u t t h e r e i s a p o t e n t i a l t o

e x p a n d t h i s c r o p i n t o t h e e s t i m a t e d 3 7 3 , 0 0 0 h a o f w i n t e r r i ce f a l l o w across t h e

Tera i , p a r t i c u l a r l y i n t h e m i d - w e s t e r n r e g i o n . T h i s c o u l d inc rease f a r m e r w e a l t h

b y $ 2 7 0 p e r f a m i l y p e r a n n u m o f a n average s ized h o l d i n g a n d e l i m i n a t e t h e

n e e d f o r i m p o r t i n g c h i c k p e a .

T h e t e c h n o l o g i e s p r o v i d e a n e c o n o m i c a l l y a n d e n v i r o n m e n t a l l y a c c e p t a b l e

a p p r o a c h t o i m p r o v e d c h i c k p e a p r o d u c t i o n . T h e i m p a c t o n l i v e l i h o o d s has b e e n

s h o w n t o b e s u b s t a n t i a l , w i t h t h e m a j o r i t y o f f a r m e r s r e p o r t i n g i m p r o v e m e n t s

i n a l l aspects o f d o m e s t i c l i f e .

T h e r e w a r d s f o r N e p a l are i m p o r t s u b s t i t u t i o n , e x p o r t p r o m o t i o n , i m p r o v e d

h u m a n a n d l i v e s t o c k n u t r i t i o n , e n h a n c e d so i l h e a l t h a n d e n h a n c e d f a r m e r
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lessons learned

The Editors



R e c o m m e n d a t i o n s

T h e e d i t o r s o f t hese p r o c e e d i n g s c o n s i d e r t h a t t h e m o s t i m p o r t a n t o u t c o m e o f

t h i s w o r k s h o p s h o u l d b e t h a t t h e g o v e r n m e n t o f N e p a l , u n d e r t h e d i r e c t i o n o f

M o A C a n d t h r o u g h t h e e x t e n s i o n processes and o u t r e a c h capac i t y o f N A R C

a n d D o A engages w i t h f a r m e r s across c h i c k p e a g r o w i n g reg ions t o e m b e d

c h i c k p e a I C M i n t o t h e n a t i o n a l a g r i c u l t u r a l s t ra tegy. I n d o i n g so, t h e sca l ing -

u p o f c h i c k p e a I C M w i l l i m p a c t p o s i t i v e l y o n t h e l i v e l i h o o d s o f h u n d r e d s

o f t h o u s a n d s o f t h e r u r a l p o o r i n N e p a l espec ia l l y i n t h e w e s t e r n r e g i o n a n d

so address d i r e c t l y k e y face ts o f t h e 10 t h P lan - N e p a l ' s P o v e r t y R e d u c t i o n

S t r a t e g y Paper.

T h e e d i t o r s also c o n s i d e r t h a t t h e p u b l i c a t i o n o f a s t ra tegy d o c u m e n t w i l l

p r o v i d e g u i d a n c e f o r w i d e s c a l e a d o p t i o n . T h i s d o c u m e n t s h o u l d d e s c r i b e t h e

n e w t e c h n o l o g y i n d e t a i l s o t h a t i t i s c lear t o p o l i c y se t te rs a n d d o n o r s e x a c t l y

w h a t i s r e q u i r e d a n d exp la i ns w h a t needs t o b e d o n e a t po l i cy , s t ra tegy a n d

f i e l d leve ls t o ach ieve t h i s w i d e s c a l e u p t a k e . T h e r e w a r d s f o r N e p a l are i m p o r t

s u b s t i t u t i o n , e x p o r t p r o m o t i o n , i m p r o v e d h u m a n a n d l i v e s t o c k n u t r i t i o n ,

e n h a n c e d so i l h e a l t h a n d i m p r o v e d f a r m e r w e a l t h . I n b r ie f , t h e m e c h a n i s m s

r e q u i r e d t o scale u p I C M have b e e n i d e n t i f i e d t h r o u g h d i scuss ion w i t h N e p a l i

i n s t i t u t i o n s a n d t h e p a r t i c i p a n t s o f t h i s w o r k s h o p .

A c o m p o n e n t o f t h e m e c h a n i s m s f o r w r i t i n g t h i s d o c u m e n t w e r e d i scuss i on

g r o u p s w h o s e p u r p o s e was to identify priority issues and preliminary strategies 

for scaling-up chickpea technology. A b o u t 36 p a r t i c i p a n t s t o o k p a r t in t h e s e

d iscuss ions a n d t h e o u t c o m e s o f t h e p rese t agenda f o r each g r o u p are d e t a i l e d

b e l o w . T h e p a r t i c i p a n t s w e r e o rgan i zed t o d iscuss Pol icy, Seed Sec to r ,

I n f o r m a t i o n a n d a f o u r t h g r o u p t h a t c e n t e r e d o n f a r m e r f e e d b a c k .

T h e areas t h a t n e e d address ing i n c l u d e :

• M a r k e t i n g

• F i t t i n g p r o m o t i o n i n t o t h e s t ra teg ies o f N A R C a n d D o A s o t h e y can w o r k

t o g e t h e r

• I m p r o v e c o m p l e m e n t a r i t y b e t w e e n G O s a n d w i t h N G O s a n d C B O s

• R e c o g n i t i o n o f c h i c k p e a as an i n c o m e - g e n e r a t i n g c r o p

• P r o m o t i o n o f pu lses t h r o u g h a b a l a n c e d subs idy s y s t e m

• Seed ava i lab i l i t y , qua l i t y , cos t a n d s torage

• F u r t h e r d e v e l o p m e n t o f pes t m a n a g e m e n t t e c h n o l o g i e s
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w e a l t h a n d e m p o w e r m e n t . W o m e n o f t e n manage c h i c k p e a p r o d u c t i o n t o o , s o

inc reas ing i t s p r o d u c t i o n i s e m p o w e r i n g f o r w o m e n f a r m e r s . E m p o w e r m e n t

enhances p o o r p e o p l e ' s a b i l i t y t o rea l ize t h e i r p o t e n t i a l a n d enables t h e m t o

p r o f i t f r o m p o v e r t y - r e d u c t i o n o p p o r t u n i t i e s b y s t r e n g t h e n i n g t h e i r soc io -

c u l t u r a l a n d e c o n o m i c capab i l i t i es . T h e 10 t h P lan has i n c l u d e d gende r a n d

e q u i t y as a cross c u t t i n g a n d sec to ra l issue.



• A c t i o n on p e s t i c i d e q u a l i t y

• Access to c r e d i t

• D e v e l o p i n g c h i c k p e a as p a r t o f a f a r m i n g s y s t e m

• I n f o r m a t i o n m a t e r i a l s p r o d u c t i o n a n d d i s s e m i n a t i o n

• A d v o c a c y a n d p r o m o t i o n o f success s to r ies
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Group Discussion: Formats
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Group 1: Policy and funding issues

1 . W h a t are t h e e l e m e n t s o f a n enab l i ng p o l i c y e n v i r o n m e n t f o r t h e sca l i ng -up

o f c h i c k p e a i n N e p a l a n d i n t h e w i d e r reg ion? P r i o r i t i z e .

2 . H o w s h o u l d each e l e m e n t b e add ressed a n d w h o s h o u l d b e respons ib l e f o r

each ac t i on?

3 . H o w w i l l up - sca l i ng c o u n t r y w i d e b e p a i d f o r ( e x c l u d i n g d i r e c t s u p p o r t

f r o m m a j o r d o n o r s ) ?

2 2 3

G r o u p Discuss ion

Discussion g r o u p s

F o u r d i scuss ion g r o u p s w e r e f o r m e d f r o m 3 6 p a r t i c i p a n t s , w h o i n c l u d e d

5 f a r m e r s . T h e p u r p o s e o f t h e g r o u p w o r k was t o i n v o l v e N e p a l i , I n d i a n ,

Bang ladesh i a n d U K s t a f f i n i d e n t i f y i n g p r i o r i t y issues a n d p r e l i m i n a r y s t ra teg ies

f o r sca l i ng -up c h i c k p e a t e c h n o l o g i e s .

S c a l i n g - u p w i l l have t w o d i m e n s i o n s : a ) E x t e n d i n g t h e coverage o f t h e

t e c h n o l o g y ove r a w i d e r geog raph ica l area a n d across a g rea te r n u m b e r o f p e o p l e

( h o r i z o n t a l s c a l i n g - u p ) , a n d b ) i n c o r p o r a t i n g t h e t e c h n o l o g y i n t o t h e n o r m s ,

s t r u c t u r e s , processes a n d p rac t i ces o f r e l evan t research a n d d e v e l o p m e n t

i n s t i t u t i o n s ( v e r t i c a l s c a l i n g - u p ) .

I t w i l l b e i m p o r t a n t t o bear equ i t y , t h e h e t e r o g e n e i t y o f c l i en t s a n d

sus ta i nab i l i t y ( i n s t i t u t i o n a l , f i n a n c i a l a n d e n v i r o n m e n t a l ) i n m i n d w h i l e

d e v e l o p i n g t h e s t ra tegy. I n a d d i t i o n , t h e r e w i l l b e a n e e d f o r g o o d m o n i t o r i n g

a n d e v a l u a t i o n , t o g e t h e r w i t h t h e f l e x i b i l i t y t o r e s p o n d t o w h a t c o m e s o u t o f

t h e e v a l u a t i o n / r e f l e c t i o n processes.

T h e t o p i c s chosen f o r G r o u p s 1-3 are k e y t o scal ing u p c h i c k p e a i n N e p a l

a n d t h e w i d e r r e g i o n , w h i l e G r o u p 4 d r e w o n t h e expe r i ences o f f i v e N e p a l i

c h i c k p e a f a r m e r s w h o have w o r k e d w i t h t h e p r o j e c t . T h e f o u r t o p i c s are

o u t l i n e d i n B o x 1 .

For each G r o u p , a series o f g u i d e ques t i ons w e r e f o r m u l a t e d . T h e G r o u p s

k e p t t o t h e ques t i ons d u r i n g t h e t w o h o u r s a l l o t t e d f o r t h i s exe rc i se , a n d t h e n

p r e s e n t e d t h e i r t h o u g h t s .

Box 1 . Topics for g r o u p discussion

G r o u p 1 : Po l i cy a n d f u n d i n g issues

G r o u p 2 : Seed m u l t i p l i c a t i o n issues

G r o u p 3 : I n f o r m a t i o n s u p p l y issues

G r o u p 4 : F a r m e r e x p e r i e n c e w i t h c h i c k p e a t e c h n o l o g y



G r o u p 2 : Seed m u l t i p l i c a t i o n issues

1 . W h a t d i f f e r e n t m o d e l s ex i s t f o r m a k i n g seed ava i lab le t o f a r m e r s ?

2 . W h a t are t h e stages o f t h e m o d e l , a n d w h i c h o rgan i za t i ons are r es pons ib l e

at each stage?

3 . W h a t are t h e advantages a n d d isadvan tages o f each m o d e l ?

4 . W h a t are t h e ro les o f g o v e r n m e n t i n s t i t u t i o n s , N G O s , C B O s a n d p r i v a t e

o rgan i za t i ons i n e a c h m o d e l ?

G r o u p 4 : F a r m e r s e x p e r i e n c e w i t h c h i c k p e a

1 . W h a t has w o r k e d w e l l , a n d w h a t has n o t w o r k e d s o w e l l w i t h t h e i n t r o d u c t i o n

o f n e w c h i c k p e a t e c h n o l o g y , i n y o u r e x p e r i e n c e ?

2 . W h a t w o u l d y o u l i k e t o see h a p p e n n e x t ? W h o s h o u l d b e r espon s ib l e f o r

each ac t i on? W h a t i s t h e r o l e o f t h e c o m m u n i t y ?

3 . H o w can c h i c k p e a p r o d u c t i o n a n d m a r k e t i n g b e m a d e sus ta inab le s o t h a t

c o m m u n i t i e s are n o t d e p e n d e n t o n t h e p r o j e c t o r o n g o v e r n m e n t ?

4 . H o w d o y o u suggest t h a t n e w c o m m u n i t i e s are h e l p e d t o a d o p t ch i ckpea?

5 . W h a t i n f o r m a t i o n d o f a r m e r s n e e d , a n d h o w w o u l d y o u l i k e i t t o b e

p r e s e n t e d ?

6 . I s t h e r e a g o o d m a r k e t f o r ch i ckpea? A r e t h e r e p r o b l e m s w i t h p rocess ing

a n d m a r k e t i n g t h e c r o p , a n d i f s o h o w can t h e s e p r o b l e m s b e reso lved?

Resul ts o f g r o u p d iscuss ions

G r o u p 1 : Policy a n d f u n d i n g issues

W h a t a re t h e e l e m e n t s o f a n e n a b l i n g p o l i c y e n v i r o n m e n t f o r t h e s c a l i n g - u p

o f c h i c k p e a i n N e p a l a n d i n t h e w i d e r r e g i o n ?

• Po l i cy s u p p o r t f o r N P V p r o d u c t i o n a t l oca l l e v e l .

• G M - c h i c k p e a t e s t i n g o n - s t a t i o n u n d e r c o n t r o l l e d c o n d i t i o n s .
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G r o u p 3 : I n f o r m a t i o n s u p p l y

1 . W h a t t y p e s o f i n f o r m a t i o n are n e e d e d b y d i f f e r e n t s t a k e h o l d e r s , a n d h o w

can y o u r suggest ions be v a l i d a t e d ?

2 . W h a t o p t i o n s ex i s t f o r d e v e l o p i n g a n d t r a n s m i t t i n g i n f o r m a t i o n n e e d e d b y

each s t a k e h o l d e r ?

3 . W h a t are t h e advantages a n d d isadvan tages o f each o p t i o n ?

4 . I s t h e r e a g o o d m a r k e t f o r c h i c k p e a ? A r e t h e r e p r o b l e m s w i t h p rocess ing

a n d m a r k e t i n g t h e c r o p , a n d i f s o h o w can t hese p r o b l e m s b e reso lved?



• S u b s i d y f o r p r o p h y l a c t i c sprays f o r B G M c o n t r o l ( b o t h c h e m i c a l s a n d

e q u i p m e n t ) .

• Seed access e n h a n c e m e n t :

N A R C - f o u n d a t i o n a n d b r e e d e r seed

C e r t i f i e d a n d i m p r o v e d seed

I m p o r t o f seed u n t i l se l f - su f f i c iency .

• R e v o l v i n g f u n d a n d t e c h n i c a l b a c k s t o p p i n g f o r s t r e n g t h e n i n g c o m m u n i t y -

based seed p r o d u c t i o n sys tems .

• M a k e c h i c k p e a R & D a n a t i o n a l p r i o r i t y :

C a p a c i t y s t r e n g t h e n i n g

I n f r a s t r u c t u r e a n d f ac i l i t i e s

M a n p o w e r d e v e l o p m e n t

P r o m o t i o n o f F F S a p p r o a c h .

• M i c r o n u t r i e n t m a n a g e m e n t R & D , w i t h emphas is o n B , M o , P a n d

R h i z o b i u m .

• Z o n a t i o n o f r i c e f a l l o w areas a n d i n c l u s i o n o f l o w l a n d ma ize f a l l o w s .

• C r o p i nsu rance ( N B : t h i s i s m e n t i o n e d i n t h e 1 0 t h P lan , b u t i s n o t i n p l ace

y e t ) .

• T h e p a y - o f f s f o r p o l i c y s u p p o r t t o c h i c k p e a w i l l be :

I m p o r t s u b s t i t u t i o n

E x p o r t p r o m o t i o n

So i l h e a l t h

H u m a n a n d l i v e s t o c k n u t r i t i o n

H o w w i l l up-scal ing c o u n t r y w i d e b e p a i d for (exc lud ing direct suppor t f r o m

m a j o r donors )?

• N a t i o n a l f u n d i n g s h o u l d b e p r o v i d e d f r o m regu la r b u d g e t ( s o m e o f w h i c h

i s d o n o r m o n e y t h a t goes t h r o u g h na t i ona l b u d g e t l i n e s ) .

• S o m e c o m p o n e n t s c o u l d b e f i n a n c e d b y d o n o r p r o j e c t s .

• N e e d s advocacy t o o b t a i n share o f N A R C / D o A / N S C f u n d i n g f o r

c h i c k p e a .

I s there a g o o d m a r k e t fo r chickpea? A r e there prob lems w i t h processing a n d

m a r k e t i n g the crop , a n d i f so h o w can these prob lems be resolved?

• T h e r e is no m a r k e t i n g p r o b l e m , as t h e r e is h u g e unsa t i s f i ed n a t i o n a l

d e m a n d .
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G r o u p 2 : S e e d m u l t i p l i c a t i o n i s s u e s

W h a t d i f fe ren t models exist for m a k i n g seed avai lable to fa rmers?

• T h e r e are t w o m a i n m o d e l s : t h e f o r m a l seed m u l t i p l i c a t i o n sector , a n d t h e

i n f o r m a l ( c o m m u n i t y ) sector , w h i c h i s m u c h larger b u t c h a r a c t e r i z e d b y

less q u a l i t y c o n t r o l .



2 2 6

W h a t are t h e roles o f g o v e r n m e n t ins t i tu t ions , N G O s , C B O s a n d pr iva te

organiza t ions in each m o d e l ?

• G O s ( N A R C , D o A , N S B , N S C ) :

Q u a l i t y c o n t r o l

M a k e p o l i c y

M a r k e t l i n k a g e

D i s s e m i n a t i o n

S o u r c e seed

Pr i ce s e t t i n g

• T h e f o r m a l sec to r cons is ts o f :

N A R C s ta t i ons

F a r m s u n d e r D o A

N a t i o n a l S e e d C o r p o r a t i o n ( N S C )

N G O s , p r i v a t e seed c o m p a n i e s

A g r o v e t s

• T h e i n f o r m a l sec to r cons is ts o f :

F a r m e r g r o u p s / C B O s

I n d i v i d u a l f a r m e r s

F a r m e r - f a r m e r seed s u p p l y

W h a t are the stages o f t h e m o d e l , a n d w h o are t h e responsible organizat ions

at each stage?

• B r e e d i n g / b r e e d e r s seed : N A R C

• F o u n d a t i o n seed : N A R C a n d q u a l i f i e d p r i v a t e o rgan i za t i ons

• C e r t i f i e d seed : N A R C , seed c o m p a n i e s , f a r m e r g r o u p s , i n d i v i d u a l f a r m e r s

• T r u t h f u l l y l a b e l e d seed : S e e d c o m p a n i e s , f a r m e r g r o u p s , i n d i v i d u a l

f a r m e r s

F o r m a l sec to r

I n f o r m a l sec to r

A d v a n t a g e s

• A s s u r e d q u a l i t y

• A s s u r e d p u r i t y

• I n s t i t u t i o n a l

c r e d i t a t i o n

• P r o f i t d r i ves g o o d

d e l i v e r y t i m e a n d

q u a n t i t i e s

• D e m a n d d r i v e n

D i s a d v a n t a g e s

• M a y n o t b e ab le t o s u p p l y i n

t i m e

• N o c o m m e r c i a l i n c e n t i v e

• A d m i n i s t r a t i v e i s sues /p r i ce

f i x a t i o n

• L a c k o f q u a l i t y assurance

• L a c k o f i n f r a s t r u c t u r e t o

p r o d u c e q u a l i t y seed a n d

s u f f i c i e n t q u a n t i t y

• H i g h p r i c e

W h a t are t h e advantages a n d d isadvantages o f each m o d e l ?



V a r i e t y re lease a n d m a i n t e n a n c e

C o o r d i n a t i o n

T r a i n i n g

• N G O s :

S c a l i n g - u p

F o r m a t i o n a n d m o b i l i z a t i o n o f seed p r o d u c e r g roups

V a r i e t a l d e v e l o p m e n t

T r a i n i n g

M a r k e t l i nkage

I n p u t / t e c h n o l o g y s u p p l y

• C B O s :

Seed p r o d u c t i o n

Resource pe rsons f o r f a r m e r - f a r m e r t r a i n i n g

H e l p i n v a r i e t a l d e v e l o p m e n t

Sel l i n p u t s / t e c h n o l o g y

• P r i va te o rgan i za t i ons :

M a r k e t i n g seed

Sale o f i n p u t s / t e c h n o l o g y

D i s s e m i n a t i o n o f i n f o r m a t i o n

N o t e : T h e s ix " i m p r o v e d " va r ie t i es o f c h i c k p e a t h a t are be ing p i l o t e d have

n o t y e t r e a c h e d t h e f o u n d a t i o n seed stage (s t i l l a t b r e e d e r seed s tage) . A v a r o d h i

has c o m e f r o m I n d i a , and has been t e s t e d f o r 3 -4 years . T h e tes t resu l t s n e e d

t o b e s u b m i t t e d s o t h a t t h e v a r i e t y can b e a p p r o v e d f o r re lease. T h e seed o f

A v a r o d h i f r o m I n d i a needs t o pass c e r t a i n c o n d i t i o n s b e f o r e i t can b e a c c e p t e d

f o r m a r k e t i n g .

G r o u p 3 : I n f o r m a t i o n s u p p l y

W h a t types o f i n f o r m a t i o n are needed by d i f fe rent s takeholders , a n d h o w can

y o u r suggestions be va l idated?

• P r i n t e d i n f o r m a t i o n o n p r o d u c t i o n t e c h n o l o g y f o r f a r m e r s i n loca l language,

w i t h p h o t o g r a p h s a n d d r a w i n g s . N e e d s t o b e l o c a t i o n spec i f i c , a n d n e e d t o

d i f f e r e n t i a t e b e t w e e n r e s o u r c e - r i c h a n d r e s o u r c e - p o o r f a r m e r s

• A u d i o v i sua l a ids

• E l e c t r o n i c m e d i a : N a t i o n a l a n d loca l T V ; n a t i o n a l , F M a n d " l o c a l " r a d i o ;

e m a i l ; n e t w o r k s

• I n f o r m a t i o n on p o s t h a r v e s t t e c h n o l o g y

G r a i n / s e e d p r e s e r v a t i o n

O p t i m u m t i m e t o sel l g ra in t o m a r k e t

M a r k e t i n f o r m a t i o n ( w h e r e , size, p r i ces , q u a l i t y c o n d i t i o n s . . . )
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H o w t o set u p c o o p e r a t i v e p r o d u c e r a n d se l le r g r o u p s

C r e d i t i n f o r m a t i o n ( w h o , w h e r e , ra tes , c o n d i t i o n s . . . )

I n p u t s u p p l i e r s ( w h o , w h e r e , p r i c e s . . . )

W h a t opt ions exist fo r deve lop ing a n d t r a n s m i t t i n g t h e i n f o r m a t i o n n e e d e d

by each s takeholder?

• B u d g e t a r y p r o v i s i o n s h o u l d b e i n c l u d e d i n a l l p r o j e c t costs f o r t h e d e v e l o p m e n t

o f a c o m m u n i c a t i o n / d i s s e m i n a t i o n s t ra tegy a n d i ts i m p l e m e n t a t i o n .

• S h o u l d c a r r y o u t i n f o r m a t i o n needs assessment f o r each s t a k e h o l d e r .

• P r o v i s i o n o f f u n d s t o f a r m e r g r o u p s f o r t h e p r o d u c t i o n a n d p r o m o t i o n o f

seed , b i o - c o n t r o l agents e t c .

• T r a i n i n g o f f a r m e r s , e x t e n s i o n agents , N G O s , p r i v a t e sec to r a n d researchers

( n e e d t o d e v e l o p t r a i n i n g m a t e r i a l s : eg, m a n u a l s a n d m o d u l e s ) .

• B r i d g e t h e k n o w l e d g e gap w i t h j o u r n a l i s t s : r esea rche rs ' o u t p u t s are

u n i n t e l l i g i b l e t o j o u r n a l i s t s .

• U s e o f l oca l n e w s p a p e r s ; w a l l pos te r s ; PA sys tems i n l oca l haats , me las e t c .

( n e e d casset tes w i t h s i m p l e messages o n t h e m ) .

• N e e d t o k n o w c o n s u m e r s ' p r e f e r e n c e ( tas te , va r ie t y , c o o k i n g q u a l i t i e s e t c )

a n d t r a n s m i t t h a t t o p r o d u c e r s a n d t r a d e r s .

• I n c e n t i v e s , a w a r d s , c e r t i f i c a t e s e t c .

• D o c u m e n t a t i o n o f success s to r ies f o r p r o m o t i o n ( i n c l u d i n g p o l i c y m a k e r s ) .

L o c a l r e s o u r c e - p e o p l e can h e l p w i t h t h i s ( i t was e m p h a s i z e d t h a t t h e v i l l age

" r e s o u r c e - p e r s o n " m o d e l was w o r k i n g w e l l a n d b e i n g a b s o r b e d i n t o f o r m a l

p l a n n i n g .

• M o n i t o r i n g a n d e v a l u a t i o n o f i n f o r m a t i o n e f f e c t i v e n e s s , a n d m o d i f i c a t i o n

o f m a t e r i a l s .

• U p d a t i n g o f m a t e r i a l s .

• M & E to p r o v i d e i n f o r m a t i o n to d o n o r s , p r o j e c t m a n a g e m e n t a n d p r o j e c t

p a r t n e r s a b o u t p rogress .

• N e e d t o use t h e e x p e r t i s e d e v e l o p e d i n I n d i a o n c o m m u n i c a t i o n .

W h a t are t h e advantages a n d disadvantages o f each opt ion?

• D i s a d v a n t a g e s :

C o m p e t i t i o n w i t h o t h e r f a l l o w c rops

L a c k o f c o n t i n u o u s f l o w o f t e c h n o l o g y t h a t can b e c o n v e r t e d i n t o n e w

i n f o r m a t i o n

N e e d t o t r a n s m i t i n f o r m a t i o n i n a t i m e l y w a y ( ie , w i t h d u e r e g a r d t o

season a n d f a r m e r s a c t i v i t i e s )
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G r o u p 4 - F a r m e r s ' e x p e r i e n c e w i t h c h i c k p e a

1 . W h a t has w o r k e d w e l l , a n d w h a t has n o t w o r k e d s o w e l l w i t h t h e i n t r o d u c t i o n

o f n e w c h i c k p e a t e c h n o l o g y , i n y o u r expe r i ence?

2 . W h a t w o u l d y o u l i k e t o see h a p p e n nex t? W h o s h o u l d b e r espons ib l e f o r

each ac t i on? W h a t i s t h e r o l e o f t h e c o m m u n i t y ?

3 . H o w can c h i c k p e a p r o d u c t i o n a n d m a r k e t i n g b e m a d e sus ta inab le s o t h a t

c o m m u n i t i e s are n o t d e p e n d e n t o n t h e p r o j e c t o r o n g o v e r n m e n t ?

4 . H o w d o y o u suggest t h a t n e w c o m m u n i t i e s are h e l p e d t o a d o p t c h i c k p e a ?

5 . W h a t i n f o r m a t i o n d o f a r m e r s n e e d , a n d h o w w o u l d y o u l i k e i t t o b e

p r e s e n t e d ?

6 . I s t h e r e a g o o d m a r k e t f o r ch i ckpea? A r e t h e r e p r o b l e m s w i t h p rocess ing

a n d m a r k e t i n g t h e c r o p , a n d i f s o h o w can these p r o b l e m s b e reso lved?

W h a t has w o r k e d w e l l i n your exper ience?

• T e c h n i q u e o f seed s e l e c t i o n

• T e c h n i q u e o f seed t r e a t m e n t

• T e c h n i q u e o f seed s torage

• P r o j e c t r e c o m m e n d a t i o n s f o r c o n t r o l o f B G M a n d p o d b o r e r ( a l t h o u g h

t h e y m o d i f i e d t h e r e c o m m e n d a t i o n b y c o m b i n i n g t h e t w o c h e m i c a l s a n d

sp ray i ng a t t h e same t i m e )

• C ross v is i t s ( t r a v e l i n g semina rs )

W h a t d i d n ' t w o r k wel l?

• S p r a y i n g o f NPV, espec ia l l y m i x e d w i t h m i l k - c h e m i c a l n o t r e a d i l y ava i lab le ,

a n d e x p e n s i v e .

• R h i z o b i u m t r e a t m e n t . Fa rmers sa id t h a t i t w a s n ' t ava i lab le a n d t h a t i t w a s

cost ly . H o w e v e r , N A R C s t a f f say i t i s ava i lab le f r o m K h u m u l t a r , a n d t h a t i t

i s c h e a p f r o m t h a t sou rce .

W h a t w o u l d you l ike to see h a p p e n next?

• C h i c k p e a c r o p f r e e f r o m disease a n d pests .

• F r e q u e n t v is i t s f r o m t e c h n i c i a n s .

• T r a i n i n g on c u l t i v a t i o n t e c h n o l o g y f o r c h i c k p e a .

• F a r m e r s ' f i e l d v is i t s t o o t h e r l oca t i ons ( t h e y are also p r e p a r e d to h o s t

v i s i t s ) .

W h o should b e responsible fo r the above?

• G O s , N G O s , I N G O s .

W h a t shou ld t h e role o f c o m m u n i t y be?

• Be ing h e l p f u l t o o t h e r c o m m u n i t i e s / n e i g h b o r i n g f a r m e r s .

• To g ive t r a i n i n g t o o t h e r c o m m u n i t i e s / n e i g h b o r i n g f a r m e r s .

• To se l l seed to o t h e r c o m m u n i t i e s / n e i g h b o r i n g f a r m e r s .
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How can chickpea production and marketing be made sustainable? 

• By f o r m i n g c h i c k p e a p r o d u c e r g r o u p s i n each soc ie ty .

• B y h e l p i n g n e i g h b o r s a n d o t h e r c o m m u n i t i e s g r o w c h i c k p e a .

H o w d o y o u suggest n e w c o m m u n i t i e s are h e l p e d t o a d o p t chickpea?

• By d e m o n s t r a t i n g e c o n o m i c b e n e f i t s .

• H e l p w i t h m a r k e t i n g .

• C o n v i n c i n g o t h e r s t h a t c h i c k p e a can g r o w w i t h o u t i r r i g a t i o n .

W h a t i n f o r m a t i o n d o f a r m e r s need?

• E f f e c t i v e t e c h n o l o g i e s f o r g r o w i n g c h i c k p e a , i n t h e f o r m o f t r a i n i n g o r

b o o k l e t s .

Is the re a g o o d m a r k e t for chickpea?

Yes. N o p r o b l e m s w i t h p rocess ing a n d m a r k e t i n g .

2 3 0



Participants and Invitees

H i s M a j e s t y ' s G o v e r n m e n t o f

N e p a l ( H M G N e p a l )

H N D a h a l

M i n s t e r o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

U C h a u d h a r y

A s s i s t a n t M i n i s t e r o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

H K U p a d h y a y a

M e m b e r , P l a n n i n g C o m m i s s i o n

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

C P o k h a r e l

M e m b e r , P l a n n i n g C o m m i s s i o n

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

G P Pandey

Sec re ta r y

M i n i s t r y o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

K K Sh resh ta ,

J o i n t Secre ta ry , P l a n n i n g ,

M i n i s t r y o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

B R K a i n i ,

J o i n t Secretary , M o n i t o r i n g a n d

E v a l u a t i o n

M i n s t r y o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

T B T h a p a ,

M e m b e r Secretary ,

N A R D F

M i n i s t r y o f A g r i c u l t u r e a n d

C o o p e r a t i v e s

S i n g h d u r b a r Plaza

K a t h m a n d u , N e p a l

N e p a l A g r i c u l t u r a l R e s e a r c h

C o u n c i l / N a t i o n a l A g r i c u l t u r a l

R e s e a r c h I n s t i t u t e / N a t i o n a l

G r a i n L e g u m e s R e s e a r c h

P r o g r a m m e / N a t i o n a l O i l s e e d s

R e s e a r c h P r o g r a m m e

D S P a t h i k

E x e c u t i v e D i r e c t o r

N e p a l A g r i c u l t u r a l Research C o u n c i l

S i n g h d u r b a r Plaza

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

S L M a s k e

D i r e c t o r , C r o p s a n d H o r t i c u l t u r e

N e p a l A g r i c u l t u r a l Research C o u n c i l

S i n g h d u r b a r Plaza

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

2 3 1



B K Ban iya

D i r e c t o r

N a t i o n a l A g r i c u l t u r a l Research

I n s t i t u t e

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

T P P o k h a r e l

P r i n c i p a l Sc i en t i s t

O R D i v i s i o n ,

N e p a l A g r i c u l t u r a l Research C o u n c i l

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

B M Basnet

P r i n c i p a l S c i e n t i s t a n d C h i e f o f

C o m m u n i c a t i o n ,

P u b l i c a t i o n & D o c u m e n t a t i o n

D i v i s i o n ( C P D D )

N a t i o n a l A g r i c u l t u r a l Research

I n s t i t u t e

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

S L Joshey

P r i n c i p a l S c i e n t i s t

E n t o m o l o g y D i v i s i o n

N a t i o n a l A g r i c u l t u r a l Research

I n s t i t u t e

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

RK N e u p a n e

P r i n c i p a l S c i e n t i s t ( A g r o n o m y )

O R D i v i s i o n

N e p a l A g r i c u l t u r a l Research C o u n c i l

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

N K Yadav,

P r i n c i p a l S c i e n t i s t ( A g r o n o m y )

N a t i o n a l G r a i n L e g u m e s Research

P r o g r a m m e

R a m p u r

C h i t w a n , N e p a l

Y N G h i m i r e

P r i n c i p a l Sc i en t i s t

O R D i v i s i o n

N e p a l A g r i c u l t u r a l Research C o u n c i l

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

R K h a d k a

P r i n c i p a l Sc i en t i s t ( E c o n o m i c s )

O R D i v i s i o n

N e p a l A g r i c u l t u r a l Research C o u n c i l

K h u m a l t a r , L a l i t p u r

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

M Josh i

P r i n c i p a l Sc i en t i s t ( A g r o n o m y )

N e p a l A g r i c u l t u r a l Research C o u n c i l

S i n g h d u r b a r Plaza

P O B o x 5 4 5 9 , K a t h m a n d u , N e p a l

V K D u t t a ,

P r i n c i p a l Sc i en t i s t ( A g r o n o m y ) a n d

H e a d

Regiona l A g r i c u l t u r e Research

S t a t i o n

K h a j u r a

N e p a l g u n j , N e p a l

B M i s h r a

P r i n c i p a l S c i e n t i s t ( A g r o n o m y ) a n d

H e a d

N a t i o n a l O i l Research

P r o g r a m m e ( N O R P )

N a w l p u r , N e p a l

R N C h o w d h a r y

P r i n c i p a l S c i e n t i s t ( P a t h o l o g y )

N a t i o n a l O i l Research

P r o g r a m m e ( N O R P )

N a w l p u r , N e p a l
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C R Yadav

P r i n c i p a l Sc i en t i s t ( A g r o n o m y ) a n d

H e a d / R & D

Reg iona l A g r i c u l t u r a l Research

S t a t i o n

Tarahara, Sunsar i , N e p a l

S Josh i

P r i n c i p a l Sc ien t i s t (Pa tho logy )

D i v i s i o n o f P lan t Pa tho logy

N a t i o n a l A g r i c u l t u r a l Research

I n s t i t u t e

K h u m a l t a r , L a l i t p u r

P O B o x 1 1 2 6 , K a t h m a n d u , N e p a l

D B G h a r t i

Techn ica l O f f i c e r

N a t i o n a l G r a i n L e g u m e s Research

P r o g r a m m e

R a m p u r

C h i t w a n , N e p a l

D N P o k h r e l

Techn i ca l O f f i c e r

Regional A g r i c u l t u r e Research

S t a t i o n

K h a j u r a , N e p a l g u n j

N e p a l

D e p a r t m e n t o f A g r i c u l t u r e

SS Shres tha

D i r e c t o r G e n e r a l

D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r B h a w a n

P O Box 1 0 5 2 2

L a l i t p u r , N e p a l

K K L a l

M a n a g e r a n d O f f i c e I ncha rge

Seed sys tems

S Q C C , D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r B h a w a n ,

P O Box 1 0 5 2 2

L a l i t p u r , N e p a l

H B h a n d a r i ,

P r o g r a m D i r e c t o r

C r o p D e v e l o p m e n t D i r e c t o r a t e

D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r B h a w a n , L a l i t p u r

P O Box 1 0 5 2 2

K a t h m a n d u , N e p a l

C I M M Y T / I A R C - N e p a l

G O r t i z Ferrara

Pr i nc ipa l Sc ien t i s t ,

C o u n t r y Represen ta t i ve

C I M M Y T - S o u t h As ia

S i n g h d u r h a r Plaza

P O Box 5 1 8 6 , N e p a l

SE Jus t i ce

Research A f f i l i a t e

C I M M Y T - S o u t h Asia Regional

O f f i c e

S i n g h d u r h a r Plaza

P O Box 5 1 8 6 , N e p a l

K D Joshi

Sc ien t i s t /Research C o o r d i n a t o r

C I M M Y T - S o u t h As ia Regiona l

O f f i c e

S inghdu rha r Plaza

P O Box 5 1 8 6 , N e p a l

H W e d g w o o d

Rura l L i v e l i h o o d s A d v i s e r

D F I D - N e p a l

P O Box 106

L a l i t h p u r

N e p a l

I H a n c o c k

Team L e a d e r

D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r b h a w a n

L a l i t h p u r , N e p a l
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J M o r r e h n o f

C o n s u l t a n t

APP, D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r b h a w a n

L a l i t h p u r , N e p a l

P M a i n a l i

P r o g r a m m e M a n a g e r

A P P S u p p o r t P r o g r a m m e

D e p a r t m e n t o f A g r i c u l t u r e

H a r i h a r b h a w a n

L a l i t h p u r , N e p a l

O t h e r N G O s

Y L a m s a l

D e p u t y E x e c u t i v e E d i t o r

T h e R is ing N e p a l

G P O B o x 8 2 6 2 , K a t h m a n d u

N e p a l

K P D e v k o t a

Sc ien t i s t

L I - B I R D

P O B o x 3 2 4 , M a h e n d r a p o o l

Pokha ra , N e p a l

N K h a n a l

P r o g r a m m e C o o d i n a t o r

F O R W A R D

P O B o x 1 1 , B h a r a t p u r - 2

C h i t w a n , N e p a l

B P y a k u r y a l

P ro fesso r

E c o n o m i c s D e p a r t m e n t

T r i b h u v a n U n i v e r s i t y

P O B o x 6 1 2 9 , K a t h m a n d u

N e p a l

Farmers

F a r m e r s f r o m t h e v i l lage P i t h u w a

Fa rmers f r o m t h e v i l lage L a l b a n d i

Fa rmers f r o m t h e v i l l age Bard ibas

Fa rmers f r o m t h e v i l lage Ra jahar

F a r m e r s f r o m t h e v i l lage D - g o a n

B a n g l a d e s h

J U d d i n

Sen io r Sc ien t i s t

Pulses Research C e n t r e

Reg iona l A g r i c u l t u r a l Research

S t a t i o n

I s h u r u d i - 6 6 2 0 , Pabna

Bang ladesh

M A Bak r

P r i n c i p a l Sc ien t i f i c O f f i c e r , P ro j ec t

M a n a g e r

L B M D e v e l o p m e n t P i l o t P r o j e c t

Pulses research C e n t r e

Bang ladesh A g r i c u l t u r a l Research

I n s t i t u t e

J o y d e b p u r , G a z i p u r - 1 7 0 1 ,

Bang ladesh

N R I / C o n s u l t a n t s

P C S t e v e n s o n

Reader , P lan t C h e m i s t r y ,

N a t u r a l Resources I n s t i t u t e

M e d w a y U n i v e r s i t y C a m p u s ,

C e n t r a l A v e n u e , C h a t h a m M a r i t i m e

K e n t M E 4 4 T B , U n i t e d K i n g d o m
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D G r z y w a c z

P r i n c i p a l I n s e c t Pa tho log is t

N a t u r a l Resources I n s t i t u t e

M e d w a y U n i v e r s i t y C a m p u s ,

C e n t r a l A v e n u e , C h a t h a m M a r i t i m e

K e n t M E 4 4 T B , U n i t e d K i n g d o m

B P o u n d

C o n s u l t a n t

E m a i l : b a r r y p o u n d @ ca lend ra .

freeserve.co.uk

Rice W h e a t C o n s o r t i u m - I n d i a

R K G u p t a

Reg iona l Fac i l i t a to r , R i c e - W h e a t

C o n s o r t i u m

C I M M Y T I n d i a / R W C , C G B l o c k ,

N a t i o n a l A g r i c u l t u r a l Sc ience C e n t r e

( N A S C ) C o m p l e x

D P S M a r g , Pusa C a m p u s

N e w D e l h i 1 1 0 0 1 2 , I n d i a

Univers i t ies , Ind ia

H S T r i p a t h i

D e p a r t m e n t o f P lan t Patho logy ,

C o l l e g e o f A g r i c u l t u r e ,

G B Pant U n i v e r s i t y o f A g r i c u l t u r e

a n d Techno logy ,

U t t a r a n c h a l , I n d i a

ICRISAT-lndia

J D H Kea t i nge

D e p u t y D i r e c t o r - G e n e r a l ,

I C R I S A T ,

P a t a n c h e r u 5 0 2 3 2 4

A n d h r a P r a d e s h , I n d i a

C L L G o w d a

G T L - C r o p I m p r o v e m e n t

I C R I S A T

P a t a n c h e r u 5 0 2 3 2 4

A n d h r a Pradesh, I nd i a

M C Ban t i l an

G T L - S A T f u t u r e s and d e v e l o p m e n t

p a t h w a y s

I C R I S A T

P a t a n c h e r u 5 0 2 3 2 4

A n d h r a Pradesh, I n d i a

J V D K K u m a r Rao

Specia l P ro jec t Sc ien t i s t

I C R I S A T

P a t a n c h e r u 5 0 2 3 2 4

A n d h r a Pradesh, I nd ia

S Pande

Pr inc ipa l Sc ien t i s t (Pa tho logy )

I C R I S A T

Patancheru 5 0 2 3 2 4

A n d h r a Pradesh, Ind ia

J N Rao

Sr. Sc ien t i f i c O f f i c e r

I C R I S A T

Pa tanche ru 5 0 2 3 2 4

A n d h r a Pradesh, I nd i a
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Appendix





Information Sheet on Integrated Crop
Management published in Nepalese














