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Abstract

T h i s s tudy establ ishes an impor tan t connect ion between farmers ' concerns regarding sustainable farm-

ing a n d the adopt ion of improved technologies. Results f rom a formal on- farm survey and rapid rural

appraisals conduc ted in a d rough t -p rone area in Cent ra l India conf i rm that : (1) farmers are well aware

of the effects of intensive cult ivat ion of cash crops, such as sugarcane or co t ton in irr igated t racts, in

te rms of reduced yields and increasing use of inputs ; (2) appropr ia te crop/varietal adopt ion and m a n -

agemen t pract ices are consciously imp lemented to main ta in long- term product iv i ty levels for exist ing

and desi red c ropp ing systems; and (3) farmers strive to increase or main ta in soil fertility by inc lud ing

nitrogen-f ixing legumes in c rop rotat ions - in this case, shor t -durat ion p igeonpea. Widespread adop -

t ion of shor t -dura t ion p igeonpea has m a d e farming profitable in the short te rm - via cult ivat ion of a 

second c rop in the postra iny season - and farmers expect to sustain product iv i ty in the long run via crop

rotat ion to ma in ta in soil fertility.
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Introduction

A s tudy was u n d e r t a k e n to d e t e r m i n e t h e e x t e n t o f a d o p t i on a n d i m p a c t in

C e n t r a l I nd ia of t h e s h o r t - d u r a t i o n p i geonpea (Cajanus cajan (L.) Millsp.)

var iety, I C P L 8 7 . D e v e l o p e d from I n t e r n a t i o n a l C rops R e s ea r c h I ns t i t u t e for

t h e S e m i - A r i d Trop ics ( I C R I S A T ) de r i ved ma te r i a l , t h e var ie ty was re leased

in Ind ia as P raga t i in 1986 . T h e a ims o f t h e s tudy were

• to d e t e r m i n e t h e ra te a n d e x t e n t o f a d o p t i o n o f I C P L 87

• to d o c u m e n t fa rmer p re fe rences a n d c o n s t r a i n t s to a d o p t io n

• to survey t h e i m p a c t o f a d o p t i o n on eff ic iency a n d susta inabi l i ty .

T h i s pape r focuses on eff ic iency a n d susta inabi l i ty , a n d aims to d e t e r m i n e t h e

in f luence o f fa rmers ' c o n c e r n s rega rd ing sus ta inab le farming on a d o p t i o n o f

s h o r t - d u r a t i o n p i geonpea ( S D P ) . Us ing resu l ts f rom a formal on - fa rm survey

a n d rap id ru ra l appra isa ls (RRAs) c o n d u c t e d in a d r o u g h t - pr o n e area in

C e n t r a l Ind ia i n 1995 , t h e pape r i l lus t ra tes t h a t sus ta ined p roduc t i v i t y a n d

eff ic iency c o n c e r n s are add ressed v ia app rop r i a te m a n ag e m e n t - in th is case,

c rop r o t a t i o n w i th pro f i tab le S D P - in o rde r to c a p t u r e b ot h shor t - a n d long-

t e r m ga ins .

Study area

Farm- leve l surveys cove r i ng t h e p i geonpea -g row ing d is t r ic ts o f C e n t r a l I nd ia

were c o n d u c t e d , c u t t i n g across t h e b o u n d a r i e s o f two semi -a r id t rop ics (SAT)

r e s e a r c h d o m a i n s def ined by I C R I S A T as P r o d u c t i o n Sys tems (PS) 7 a n d 8.

T h e s e systems r e p r e s e n t

• t h e t rop ica l , i n t e r m e d i a t e ra infa l l , r a i ny -season s o r g hu m (Sorghum bicolor 

(L.) Moench) /cot ton (Gossypium hirsutum L . ) /p igeonpea c ropp ing system

l o c a t e d in Ind ia 's e a s t e r n D e c c a n P l a t e a u (PS 7 )

• t h e t rop ica l , low ra infa l l , p r imar i ly ra in fed, pos t ra i ny -season s o r g h u m /

o i lseed c ropp ing sys tem l oca ted in t h e w e s t e r n D e c c a n P l a te a u (PS 8 )

( I C R I S A T 1995) (Fig. 1) .

T h e reg ion i s pa r t o f t h e Vert iso l zone o f C e n t r a l I nd ia . T h e soil type ranges

from m e d i u m b lack soils in t h e p la ins , to b r o w n soils in hi l l slopes a n d coarse

sha l low soils in h i g h l a n d s . T h e a rea is classif ied as a scarc i ty zone - a d r o u g h t -

p r o n e a rea , ma in l y e x p e r i e n c i n g low to m e d i u m ra infa l l . F ro m Feb to May, t h e
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Figure 1. Distribution of pigeonpea in India.
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area gets low rainfa l l o f less t h a n 50 mm per m o n t h . F r o m J u n to Sep , t h e a rea

rece ives m e d i u m rainfal l o f 5 0 - 2 0 0 mm per m o n t h . Zones t ha t lie on t h e

e a s t e r n a n d n o r t h e r n bo rde rs o f t h e a rea rece ive m o r e t h a n 2 0 0 m m per

m o n t h . F rom O c t t o Jan , t h e reg ion rece ives low rainfal l o f 0 - 1 0 0 mm per

m o n t h , w i th m o s t o f t h e reg ion rece iv ing less t h a n 50 mm per m o n t h .

T h e a rea u n d e r p i geonpea i n th is r esea rch d o m a i n was e s t i m a te d a t 472 3 0 0

ha in 1995 based on d a t a p rov ided by t h e g o v e r n m e n t o f M a h a r a sh t r a . I t

covers t h e d is t r ic ts o f D h u l e , Ja lgaon , A h m e d n a g a r , Nas ik, P u n e , A u r a n g a b a d ,

Beed, Ja lna , So lapur , Sa ta ra , a n d Sang l i i n t h e s ta te o f M a ha r a s h t r a , a n d t h e

ad jacen t d is t r ic ts o f B idar a n d G u l b a r g a i n n o r t h e r n K a r n a ta k a . T h e major

c rops in t hese d is t r ic ts i nc l ude p igeonpea , c o t t o n , a n d hybr id so rghum, apa r t

f rom pear l m i l le t (Pennisetum glaucum (L.) R. Br.), suga rcane (Saccharum

officinarum L.), h o r t i c u l t u r a l c rops , g r o u n d n u t (Arachis hypogaea L.), and

vege tab les in t h e ra iny season a n d so rghum, w h e a t (Triticum durum Desf.), a n d

c h i c k p e a (Cicer arietinum L.) in t h e pos t ra iny season . T h e reg ion covers m u c h

of t h e pos t ra iny -season s o r g h u m t rac t o f t h e S A T o f I nd ia (PS 8 ) .

T h e survey cove red a r e p r e s e n t a t i v e se lec t ion o f v i l lages a n d b locks in e igh t

p i geonpea -g row ing d is t r ic ts o f w e s t e r n M a h a r a s h t r a a n d n or t h e r n K a r n a t a k a .

T h e survey was spread over 35 vi l lages from w h i c h 277 farmers were r a n d o m l y

se lec ted . T h e se lec t ion o f t h e s tudy si te was pr imar i ly based on b a c k g r o u n d

d a t a o b t a i n e d from a r e c o n n a i s s a n c e survey o f t h e p igeonpea -g row ing t rac ts in

PS 7 a n d PS 8 . Field obse rva t i ons a n d in te rv iews w i th reg ional r esea rch a n d

e x t e n s i o n staff i n d i c a t e d t h a t t he dif fusion o f I C P L 87 oc c u r r e d in t he reg ions

a r o u n d wes te rn M a h a r a s h t r a . D a t a on sales o f p i geonpea seeds by t he pub l i c

and p r i va te sec to rs con f i rmed t h a t a d o p t i o n was w idesp read in th is reg ion .

R R A s c o m p l e m e n t e d t h e formal on - fa rm survey, wh i ch focused par t i cu la r l y on

t h e eff ic iency a n d sus ta inab i l i t y ga ins o f ICPL 87 a d o p t i o n.

ICPL 87 research and development, and extension process

I C P L 87 i s an S D P cu l t i va r ( 1 2 0 - 1 3 0 days d u r a t i o n ) ; t h e varie ty i s

d e t e r m i n a t e , has a sho r t s t a t u r e , a n d is semispread ing . I t was deve loped

t h r o u g h ped ig ree se lec t i on f rom t h e cross I C P L 73032 (T 21 X JA 277) m a d e

in 1973 , soon after I C R I S A T was es tab l i shed . In 1980, i t was i n c l u d e d in t h e

Al l I nd ia C o o r d i n a t e d Pu lses I m p r o v e m e n t Pro jec t . T h e t r ials were c o n d u c t e d

over five years . T h e var ie ty was in i t ia l ly t a rge ted for re lease in n o r t h e r n Ind ia

for c u l t i v a t i o n in r o t a t i o n w i th w h e a t . A r o u n d 1983 , a dec ision was t a k e n to
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tes t i t for poss ib le re lease in p e n i n s u l a r I nd ia . I C P L 87 was first i n t r o d u c e d

d u r i n g t h e m i d - 1 9 8 0 s i n t h e V i d h a r b h a a n d M a r a t h w a d a regions i n e a s t e r n

M a h a r a s h t r a , i .e., reg ions t h a t c o n s t i t u t e o n e o f t h e m ai n p i g e o n p e a - g r o w i n g

areas i n I nd ia . T h e s e a reas we re t a r g e t e d by t h e Legumes On - f a r m Tes t ing a n d

N u r s e r y ( L E G O F T E N ) t e c h n o l o g y t rans fe r p r o g r a m - a p a r t of t h e

G o v e r n m e n t o f Ind ia 's T e c h n o l o g y M iss ion on Pu lses i m p l e me n t e d i n

co l l abo ra t i on w i t h I C R I S A T Ear ly a d o p t i o n s tud ies (Kel ley e t al . 1990) a n d

s u b s e q u e n t r e c o n n a i s s a n c e surveys revea led t h a t fa rmers in e a s t e r n

M a h a r a s h t r a d id n o t f ind I C P L 87 su i tab le for the i r c r o p pi n g sys tem. Be ing a 

dwar f var ie ty , I C P L 87 was af fected by wa te r logg ing in th is h igh- ra in fa l l

r eg ion a n d , t he re fo re , fa rmers found m e d i u m - d u r a t i o n var ie t ies t o be m o r e

su i tab le for t he i r i n t e r c r o p p i n g sys tems. T h e sp read o f i n fo r m a t i o n a b o u t S D P

to t h e w e s t e r n p a r t o f t h e s ta te i s a t t r i b u t e d to fu r the r efforts o f loca l r e s e a r c h

a n d e x t e n s i o n n e t w o r k s f rom a r o u n d 1990 .

I n s t i t u t i o n a l fac tors p layed an i m p o r t a n t ro le i n e n a b l i ng t h e a d o p t i o n o f

I C P L 8 7 . Sc ien t i s t s f rom M a h a t m a P h u l e A g r i c u l t u r a l Un ivers i ty , w h o s e

ju r i sd i c t i on i n c l u d e d w e s t e r n M a h a r a s h t r a , first r e c o m me n d e d t h e va r ie ty as

su i tab le for t h e m u l t i p l e - c r o p p i n g sys tems in t h e i r r iga ted t rac ts o f t h e reg ion ,

pa r t i cu la r l y in t h e n i c h e s w h e r e s u g a r c a n e is g rown on a large sca le . T h e

e x t e n s i o n n e t w o r k 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 i n wes te rn M a h a r a s h t r a

p layed a key ro le in d i s sem ina t i ng i n f o rma t i on on t h e s h o rt - d u r a t i o n va r ie ty

I C P L 8 7 . I n f o r m a t i o n o n d i s s e m i n a t i o n e m p h a s i z e d t h e fo l lowing aspec ts

• i m p r o v e m e n t o f soil fert i l i ty in s u g a r c a n e - g r o w i n g a reas w h e r e fa rmers c a n

sow S D P i n s e q u e n c e w i t h w h e a t a n d c h i c k p e a

• su i tab i l i ty o f I C P L 87 to t h e d r o u g h t - p r o n e a reas o f w e s t er n M a h a r a s h t r a ,

as i t m a t u r e s ear ly a n d is m o r e l ikely to escape t e r m i n a l d r ou g h t s t ress.

As m e d i u m a n d sha l low soils i n th is reg ion t e n d to h a v e low wa t e r - r e t e n t i o n

capac i t i es , l o n g e r - d u r a t i o n var ie t ies a re n o t su i tab le . I n c o l l a b o r a t i o n w i t h t h e

L E G O F T E N t e c h n o l o g y t rans fe r p r o g r a m t h a t c o m m e n c e d i n t he la te 1980s,

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 i n t r o d u c e d S D P ma te r i a ls i n t he i r on - f a rm

tr ia ls a n d d e m o n s t r a t i o n s , a n d ca ta lyzed t h e p r o d u c t i o n a nd m u l t i p l i c a t i o n o f

b r e e d e r a n d f o u n d a t i o n seed on a large sca le . A t a b o u t t h e s a m e t ime , a 

g o v e r n m e n t e x t e n s i o n p r o g r a m ca l led t h e N a t i o n a l Pu lses D e v e l o p m e n t

P r o g r a m ( N P D P ) was a c t i v a t e d to p rov ide funds for subs id ies , on - f a rm (m in i -

k i t ) t r ia ls a n d d e m o n s t r a t i o n s , a n d e x t e n s i o n s u p p o r t w i th speci f ic focus on
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se lec ted var ie t ies t h a t i n c l u d e d I C P L 8 7 . T h e e x t e n s i o n p ro g r a m was said t o

be very ac t i ve in th is reg ion c o m p a r e d to o t h e r reg ions o f th e s t a te .

Fa rmers l e a r n e d a n d i m p l e m e n t e d app rop r i a te m a n a g e m e n t prac t i ces for

sus ta inab le farming, w i t h fa rmers ' o rgan iza t i ons fac i l i ta t ing g roup dec is ions

rega rd ing op t i ons based o n b o t h t rad i t i ona l p rac t i ces a n d i m p r o v e d

t e c h n o l o g y packages . C o o p e r a t i v e o rgan iza t ions , especia l ly s u g a r c a n e

coope ra t i ves , a lso p layed a ca ta l y t i c ro le in t h e ear ly dif fusion of t h e var ie ty by

p r o d u c i n g seed ( in co l l abo ra t i on w i th t h e M a h a r a s h t r a S ta t e Seeds

C o r p o r a t i o n ) d u r i n g t h e in i t ia l per iod , a n d by sp read ing awareness regard ing

t h e sus ta inab i l i t y o f S D P in s u g a r c a n e - b a s e d c ropp ing systems a n d its fert i l i ty-

e n h a n c i n g benef i ts to in tens ive ly cu l t i va ted f ields.

Results and discussion

Adoption and diffusion

G a i n s f rom S D P resea rch u l t ima te l y r e a c h t h e benef ic iar ies on ly w h e n t h e

i m p r o v e d var ie ty i s a d o p t e d by fa rmers . T h i s c o n d i t i o n necess i ta tes t he

c o n s i d e r a t i o n o f t h e ra te o f t echno logy a d o p t i o n a n d t h e factors in f luenc ing

o r c o n s t r a i n i n g i t (Ban t i l an a n d J o h a n s e n 1994 ) . D a t a o b t ai n e d from on - fa rm

surveys showed t h a t l a rge-sca le a d o p t i o n o f I C P L 87 o c c u rr e d especia l ly i n t h e

n o r t h e r n d is t r ic ts o f D h u l e ( 9 8 % ) , A h m e d n a g a r ( 8 9 % ) , a n d Ja lgaon (49%)

(Fig. 2 ) . Fa rmers in t hese t h r e e d is t r ic ts are classif ied as ear ly adop te rs : they

took up I C P L 87 soon after i ts i n t r o d u c t i o n i n t h e reg ion i n 1987. T h e m a i n

reasons c i ted for a d o p t i o n are

• sho r t d u r a t i o n

• h i gh y ie ld

• i m p r o v e d soil fert i l i ty

• h i gh m a r k e t p r i ce .

Fa rmers in s o m e vi l lages i n d i c a t e d t h a t p i geonpea i s g rown ma in ly to imp rove

soil fert i l i ty. Moreove r , t h e re la t ive ly sho r t -g row ing per iod of I C P L 87 fits

exac t l y i n t o fa rmers ' des i red c ropp ing p a t t e r n s a n d al lows t h e m to a d o p t t h e

var ie ty i n o rde r t o sus ta in a n d i m p r o v e t h e l ong - t e rm p roduc t i v i t y o f t he i r

soi ls. I t m a y be m e n t i o n e d h e r e t h a t I C P L 87 i s t h e on ly S D P var ie ty a d o p t e d

in t h e reg ion .

S e c o n d a r y d is t r i c t - leve l s ta t is t ics i n d i c a t e t h a t t h e a rea u n d e r p igeonpea i n

A h m e d n a g a r has d o u b l e d f rom 11 387 ha i n 1985 to 23 3 0 9 ha i n 1992, a n d
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f rom 2 2 0 1 1 t o 4 4 8 3 9 h a d u r i n g t h e same per iod i n So lapur . W hi l e t h e a rea

u n d e r p i geonpea has b e e n inc reas ing across t h e who le o f M ah a r a s h t r a , t h e

w e s t e r n reg ion ach ieved t h e h ighes t g r o w t h ra te (Fig. 3 a ) .

T h i s i nc rease is ma in ly d u e to t h e a d o p t i o n o f I C P L 87 (Fig. 3 b ) . Farm- leve l

d a t a a lso conf i rms t h a t t h e a rea u n d e r p i geonpea has i nc reased by as m u c h as

5 1 % i n m a n y pa r t s o f wes te rn M a h a r a s h t r a , especia l ly i n t h e n o r t h e r n b locks .

Seed sec to r d a t a suppo r ted by i n fo rma t i on o b t a i n e d from r e co n n a i s s a n c e

surveys a lso con f i rmed t h a t la rge-sca le a d o p t i o n o f I C P L 87 has o c c u r r e d in

PS 8 a n d ad jo in ing a reas in PS 7. T h e ne ighbo r i ng d is t r ic ts of n o r t h e r n

K a r n a t a k a m a i n t a i n e d s tab le a reas o f p i geonpea .

A subs tan t i a l r ise in t h e level o f a d o p t i o n du r i ng t h e period 1988 to 1994 was

m e a s u r e d : a d o p t i o n ra tes ( in t e rms o f p e r c e n t a g e o f t h e to ta l a rea u n d e r

p igeonpea ) i nc reased i n wes te rn M a h a r a s h t r a from 3% i n 1988 t o 3 5 % i n

1990, a n d to 5 7 % in 1994. In n o r t h e r n K a r n a t a k a , i t rose from 0 to 1 6 % over

t h e seven -yea r per iod . In t e rms o f t h e n u m b e r o f fa rmers , th e ra te o f a d o p t i o n

grew from 3 to 7 1 % in w e s t e r n M a h a r a s h t r a , a n d from 0 to 2 5 % in n o r t h e r n

K a r n a t a k a .

Vary ing a d o p t i o n levels were obse rved across t h e d is t r icts a n d b locks

(Ban t i l an and P a r t h a s a r a t h y 1995) . F igures 4a a n d 4b dep i ct t h e e x t e n t o f

dif fusion in e igh t d is t r ic ts du r i ng t h e per iod 1990 to 1994. O u t of a to ta l o f 17

b locks cove red in t h e survey, 6 b locks h a d a t least 9 0 % of thei r p i geonpea area

c o v e r e d w i t h I C P L 87 , wh i le 3 b locks reg is te red an a d o p t i on ra te b e t w e e n 42

a n d 6 5 % . I C P L 87 has so d o m i n a t e d t h e p i geonpea a rea i n th is reg ion t h a t

farmers in 10 o f t h e 35 v i l lages s tud ied r e p o r t e d t h a t t h e r e was prac t ica l l y no

o t h e r p i g e o n p e a var ie ty g rown in the i r v i l lages excep t I C PL 87 . In t hese 10

vi l lages, t h e e s t i m a t e d a d o p t i o n level r a n g e d from 91 to 100%.

H e t e r o g e n e i t y o f soil type, ra infa l l p a t t e r n , a n d i r r igat ion a c c o u n t for t hese

va r i a t i ons . As m e n t i o n e d earl ier, PS 8 is ma in l y cha rac te r ized by marg ina l

soils w i t h low w a t e r - r e t e n t i o n capac i t i es a n d ear ly w i t hdrawa l o f t h e

m o n s o o n . U n d e r t hese c i r c u m s t a n c e s , S D P i s m o r e su i tab le s ince i t escapes

t e r m i n a l d r o u g h t s t ress. F u r t h e r m o r e , farmers i n d i f ferent e n v i r o n m e n t s

m a n a g e the i r farms a c c o r d i n g to t h e o c c u r r e n c e o f d isease, e.g., fusar ium wil t

(Fusarium udum Butler) a n d p h y t o p h t h o r a b l igh t (Phytophthora drechleri Tucker

f. sp. cajani). Low a d o p t i o n levels were obse rved , for e x a m p l e , in v i l lages

l o c a t e d in t h e PS 7 sec t i ons of Ja lgaon d is t r ic t , w h i c h are cha rac te r i zed by

m o r e assured ra infa l l leve ls . Fa rmers o f Bhusava l b lock in th is d is t r i c t f ind

7



Figure 3a. Increase in pigeonpea are in the regions of Maharashtra, 1987-1994.

Figure 3b. Pigeonpea area, percentage of adoption and estimated area under
ICPL 87 in western Maharashtra.
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Figure 4a. Adoption of ICPL 87 in Maharashtra and Karnataka, 1990.

Figure 4h. Adopt ion of ICPL 87 in Maha rash t ra and Karna taka , 1994.
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m e d i u m - d u r a t i o n cu l t i va rs m o r e a p p r o p r i a t e i n d e e p b lack soils w i t h

wa te r logg ing p rob lems , a n d w h e r e p h y t o p h t h o r a b l igh t i s e n d e m i c . Low

a d o p t i o n ra tes i n A u r a n g a b a d , Beed , a n d S o l a p u r b locks i n th e s a m e be l t c a n

be a t t r i b u t e d to ser ious wi l t i n c i d e n c e . Fa rmers in A k k a l ko t b lock o f So lapu r

s o u g h t m e d i u m - d u r a t i o n , w i l t - res i s tan t va r ie t ies su i table for i n te rc ropp ing .1

T h e e x t e n t o f di f fusion is a lso i n f l uenced by i n f ras t ruc tu ra l suppor t , e.g.,

access to seed supp l ie rs a n d m a r k e t s . T h e re la t ive ly h i gh ra tes o f a d o p t i o n i n

t h e n o r t h e r n d is t r i c ts ( D h u l e , A h m e d n a g a r , a n d Ja lgaon) are chief ly d u e t o

easy access t o t h e u r b a n m a r k e t s o f Bombay, P u n e , a n d t h e so u t h e r n d is t r i c ts

o f Gu ja ra t , w h e r e t h e r e is a h igh d e m a n d for p i g e o n p e a gra in an d g r e e n pods .

E x t e n s i o n v ia g o v e r n m e n t suppo r t p rog rams also s igni f icant ly a c c o u n t s for t h e

va r i a t i on in a d o p t i o n . Vi l lages w h e r e a d o p t i o n has i nc reased s ince 1994 (e.g.,

C h a p p a l g a o n i n So lapu r a n d M a n d e k h e l i n Beed) h a v e b e e n in f l uenced by

p rog rams s u c h a s N P D P .

P i g e o n p e a was a m i n o r c rop in th is reg ion un t i l t h e re lease o f I C P L 8 7 .

Ini t ia l ly, up to 8 5 % o f o t h e r p i g e o n p e a var ie t ies were rep laced by a d o p t e r s .

O n c e t h e in i t ia l a d o p t i o n took p lace , farmers i nc reased t he a rea u n d e r

p i g e o n p e a ma in l y by rep lac ing o t h e r c rops s u c h as s o r g h u m or pear l m i l le t

( 2 1 % ) , o r by b r ing ing fal low l and u n d e r c u l t i v a t i o n ( 6 5 % ) . Ana lys is o f d a t a

f rom 1990 to 1994 shows t h a t t h e i nc rease i n a rea u n d e r p i ge o n p e a has

o c c u r r e d ma in l y d u e t o i nc reased a d o p t i o n (F igure 3 b ) . A r ea s u n d e r o t h e r

m e d i u m - d u r a t i o n var ie t ies over t h e same pe r iod h a v e e i the r r e m a i n e d t h e

same o r i nc reased sl ightly. T h i s also i nd i ca tes t h a t t h e a d o p t i o n o f I C P L 87

h a s largely resu l ted in t h e r e p l a c e m e n t o f o t h e r c rops a n d has b r o u g h t fal low

l a n d u n d e r c u l t i v a t i o n . T h u s , t h e in i t ia l shift was f rom me d i u m - d u r a t i o n

p i g e o n p e a to S D P . Howeve r , w i th i nc reased awareness o f t h e ro le o f S D P in

sus ta in i ng t h e p roduc t i v i t y o f t h e sys tem on a l o n g - t e r m basis , fa rmers shi f ted

from o t h e r s h o r t - d u r a t i o n c rops to SDP.

Impact of adoption

E c o n o m i c bene f i t s . W h i l e t h e c h o i c e o f I C P L 87 has b e e n m o t i v a t e d by t h e

abi l i ty o f t h e cu l t i va r to fit i n t o des i red c ropp ing sys tems a n d t h e n e e d to

sus ta in p r o d u c t i v i t y ove r t h e long t e rm , t h e crop 's prof i tab i l i ty d u e t o h i g h

m a r k e t p r ices a n d h i g h e r y ie lds h a s p layed a s ign i f icant ro le in rap id la rge-

sca le a d o p t i o n .

1. ICRISAT's wilt-resistant cultivar ICP 8863 was targeted at these areas and has been adopted on a large scale
in northern Karnataka, which borders this region (Bantilan and Joshi 1996).
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I n t e g r a t i o n o f I C P L 87 i n t o doub le c ropp ing systems was possib le d u e to i ts

ear ly ma tu r i t y : i t e n a b l e d farmers to grow pos t ra iny -season c rops l ike so rghum,

c h i c k p e a , a n d w h e a t , w h i c h c o n s t i t u t e t h e s tap le food o f t h e p o p u l a t i o n i n

th is reg ion . For ty-s ix p e r c e n t o f t h e adop te rs sowed a post ra iny -season c rop in

t h e p i g e o n p e a p lo ts , as opposed to on ly 9% o f t h e n o n a d op t e r s . T h e abi l i ty o f

t h e c rop to fit i n t o t h e c ropp ing system was, there fo re , a major factor in i ts

a d o p t i o n .

A compara t i ve cost-benef i t analysis w i th the previous best avai lable variety, t he

med ium-du ra t i on B D N 2, conf i rmed h igher n e t benefits from adopt ion of ICPL

87. Resul ts ind ica ted tha t the n e t farm income was higher (30%) for ICPL 87

(Table 1); the grain yield advan tage was 9 3 % , and the un i t cost reduc t ion a round

12% (Rs 1296 t- 1)2. T h e resu l tan t increase in n e t income obta ined by farmers has

been crucial for adopt ion . T h e survey clearly ind ica ted that , despite the increased

cost for i rr igat ion and ferti l izer/farmyard m a n u r e (FYM), the adopt ion of ICPL 87

has had a posit ive impac t on farmers in terms of increased profits at the farm/

househo ld level.

I n t ens i ve c u l t i v a t i o n of I C P L 87 as a sole c rop , c o u p l e d w i t h i ts e m e r g e n c e as a 

c a s h c rop , especia l ly in smal l f a rmho ld ings , seems to h a v e resu l ted in farmers

bes tow ing m o r e ca re on t h e c rop . Labor use ac tua l l y i nc reased w i th adop t i on .

In genera l , m e n specia l ize i n l and p r e p a r a t i o n a n d i n t e r c ul t u r e , wh i le female

labor i s m o r e specia l ized in weed ing , ha rves t i ng , a n d t h resh ing ope ra t i ons .

C o m p a r a t i v e analys is o f I C P L 87 versus B D N 2 showed h igher ma le labor use

for a lmos t all o p e r a t i o n s for I C P L 87. Fema le labor use was also re la t ive ly

h ighe r for all o p e r a t i o n s , excep t pes t i c ide spray ing a nd th resh ing . A d o p t e r s

also i ncu r red compa ra t i ve l y h i ghe r costs for i r r iga t ion, fertil izer, a n d FYM.

T h u s , t h e h ighe r n e t benef i ts for fa rmers seem to acc rue b ot h from I C R I S A T ' s

b r e e d i n g efforts, a n d a d a p t i v e r e s e a r c h on c rop a n d resou rce m a n a g e m e n t i n

Table 1 . C o m p a r a t i v e impac t o f I C P L 87 and B D N 2 in Maharash t ra .

Variety

Grain yield (t ha-1)

Uni t cost (Rs t- 1)1

Net farm income (Rs ha-1)

Uni t cost reduct ion (Rs t-1)

ICPL 87

1.181

9146

5247

1296

BDN 2 

0.611

10 442

4012

1. Indian rupees 36 = US$ 1.
Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.

2. Indian rupees 36 = US$ 1.
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co l l abo ra t i on w i t h N A R S . S D P was a lmos t l ike a n e w c rop i n th e reg ion i n

t e rms o f c r o p m a n a g e m e n t .

T h e benef i t sp r ing ing f rom t h e ear ly m a t u r i t y o f t h e c r o p an d i ts abi l i ty to fit

i n t o fa rmers ' des i red c ropp ing sys tems i s r e p r e s e n t e d by th e a d d i t i o n a l i n c o m e

from t h e p i g e o n p e a c rop , w h i c h i s a d d e d to fa rmers ' r e v e n u es g a i n e d f rom t h e

p rev ious c ropp ing sys tem. Ana lys is o f t h e c ropp ing sys tem (Fig. 5 ) shows t h a t

p i g e o n p e a h a s b e c o m e a ma jo r r a i ny -season c rop . P i g e o n p e a is g rown a lone or

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

c a s h c rops - s u g a r c a n e , c o t t o n , g r o u n d n u t , a n d h o r t i c u l t u ra l c rops [ b a n a n a

(Musa sapientum L.), g rapes (Vitis spp ) , a n d p o m e g r a n a t e (Punica granatum L.)]

a n d vege tab les - every year in t h e same p lo t . T h a t t h e abi l ity o f t h e c rop to fit

i n t o t h e c ropp ing sys tem was a ma jo r fac tor in i ts a d o p t i on is r evea led by

fa rmers ' responses t o t h e formal q u e s t i o n n a i r e , w h e r e i n th e r e s p o n d e n t s

a t t a c h e d t h e m a x i m u m i m p o r t a n c e t o t h e ear ly m a t u r i t y c h ar a c t e r i s t i c o f t h e

var ie ty . As m a n y as 2 6 % o f t hose w h o were asked t h e r e a s o n for t h e

f l uc tua t i on i n t h e a rea u n d e r p i g e o n p e a r e s p o n d e d t h a t th is was exp la i ned by

the i r p rac t i ce o f c rop r o t a t i o n . D u r i n g R R A s , fa rmers in m os t v i l lages

expressed a p re fe rence for c rops t h a t h a v e a d u r a t i o n of less t h a n 4 m o n t h s .

Seve ra l r easons were c i ted , n a m e l y

• w i t h i nc reas ing f r a g m e n t a t i o n o f l a n d h o l d i n g s , fa rmers wish to i nc rease t h e

p roduc t i v i t y o f t he i r l a n d a n d p r o d u c e m o r e c rops

• fa rmers wish to m a i n t a i n c r o p d ivers i ty b o t h as a r i sk -aver t i ng m e a s u r e a n d

as a way of avo id ing i n tens i ve c u l t i v a t i o n of t h e same c rop in c o n t i n u o u s

s e q u e n c e s

• c r o p d ivers i f i ca t ion w i t h s l ight ly d i f ferent m a t u r i t i e s a lso enab les farmers to

avo id labor p r o b l e m s d u r i n g p e a k - h a r v e s t i n g pe r i ods . I CP L 87 , by m a t u r i n g

a few weeks af ter o t h e r s h o r t - d u r a t i o n c rops s u c h as hybr id s o r g h u m , pear l

mi l le t , a n d soybean (Glycine max (L.) Merr.), escapes t h e p e a k labor d e m a n d

pe r i od w h e n labor i s b o t h scarce and , t he re fo re , cost ly.

T h e overa l l i m p a c t o f S D P c u l t i v a t i o n i n t e rms o f i n c reased labor d e m a n d

seems to be favo rab le . A g r i c u l t u r a l l abore rs we re ab le t o o bt a i n wo rk d u r i n g

t h e l e a n season , a n d fa rmers we re ab le to h a r v e s t t he i r p ig e o n p e a c r o p a t a 

t ime w h e n labor was ava i lab le a t a n o r m a l p r i ce .
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Table 2 . Tota l n e t bene f i t s f r om d i f ferent c rop ro ta t i ons .

Crops

Pigeonpea—onion

Pigeonpea—wheat2

Pigeonpea—wheat2

Pigeonpea—rabi

Soybean—wheat

Hybrid sorghum—wheat

Pearl mi l le t—wheat

Benefits (Rs ha-1)1

2616

7010

6312

4267

9728

2540

686

1. Indian rupees 36 = US$ 1.
2. Based on two different pigeonpea—wheat samples.
Source: Pigeonpea Rapid Rural Appraisals, Manjoor village, Ahmednagar, Maharashtra, 1996.

F a r m e r s h a d few v iab le o p t i o n s o t h e r t h a n I C P L 87 to use as a ro t a t i o n c rop

t h a t fit t h e s h o r t w i n d o w b e t w e e n seasons . I n t h e pas t t hey grew o t h e r shor t -

d u r a t i o n c rops s u c h as hybr id s o r g h u m , sunf lower (Helianthus annuus L.), a n d

pear l m i l le t in t h e ra iny season . Howeve r , t hese c rops are s igni f icant ly less

r e m u n e r a t i v e d u e t o the i r low pr ices . Fa rmers w h o c o n t in u e t o cu l t i va te t hese

crops do so for h o m e c o n s u m p t i o n . As t h e pr ice o f p i g e o n pe a h a s i nc reased in

r e c e n t years , prof i tab i l i ty has b e c o m e a key fac tor in replac ing s o r g h u m or

pear l m i l le t w i t h I C P L 8 7 . T h e i m p o r t a n c e o f p r i ce , b o t h for t h e a d o p t i o n o f

I C P L 87 a n d t h e i nc rease i n t h e a rea u n d e r p i geonpea , i s re flec ted i n t h e p r i ce

r a n g e of p i g e o n p e a (i.e., Rs 9 - 1 3 kg- 1 in 1995) compared w i th the pr ice of pear l

mi l let and sorghum (Rs 3 - 5 kg- 1).

Fa rmers i n s o m e vi l lages a lso n o t e d t h a t t hese a l t e r n a t iv e s h o r t - d u r a t i o n c rops

(i .e. , hybr id s o r g h u m a n d sunf lower) d e p l e t e soil fert i li ty. Tab le 2 shows t h e

h i g h e r n e t benef i t s o b t a i n e d by p i g e o n p e a - b a s e d c r o p r o t at i o n s as c o m p a r e d to

pear l mi l le t - a n d s o r g h u m - b a s e d r o t a t i o n s .

Ana lys i s o f t h e c ropp ing p a t t e r n by t h e l a n d h o l d i n g c lass (Fig. 5 ) shows t h a t

p i g e o n p e a h a s t h e la rgest sha re i n t h e gross c r o p p e d a rea a m o n g smal l a n d

m e d i u m fa rmho ld ings . Sma l l fa rmers , w h o c o n s t i t u t e d 2 2 % o f t h e samp le a n d

w h o o w n e d less t h a n 2 h a , a d o p t e d I C P L 87 on a large sca le ( 7 0 %) . T h i s

g r o u p t rad i t i ona l l y g rew m o r e w h e a t a n d subs i s tence c rops s u c h a s s o r g h u m ,

pear l m i l le t , a n d c h i c k p e a . W i t h t h e ava i lab i l i ty o f I C P L 8 7 , t h e s e fa rmers h a v e

g a i n e d subs tan t ia l l y . S i nce p i g e o n p e a , i n c o m p a r i s o n t o o th e r c a s h c rops ,

requ i res less i n p u t s in ma rg i na l l ands , i t h a s b e c o m e a majo r c a s h c rop for

t h e s e fa rmers . T h e h i g h e r n e t i n c o m e o b t a i n e d f rom p i g e o np e a is, t h u s , o f

g r e a t s ign i f i cance, a n d h a s p layed a ma jo r ro le in i ts a d o pt i o n .
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Susta inab i l i t y d i m e n s i o n . I C P L 87 i s a d v a n t a g e o u s b o t h to large a n d smal l

fa rmers pr imar i ly b e c a u s e

• i t a l lows a s e c o n d c rop in t h e pos t ra iny season

• i t he lps m a i n t a i n l o n g - t e r m p roduc t i v i t y t h r o u g h e n h a n ce d soil ferti l i ty.

T h i s sec t i on addresses t h e s e c o n d a d v a n t a g e . T h e benef i ts of g rowing

p igeonpea in r o t a t i o n w i t h o t h e r c rops (namely , n i t r o g e n f ixat ion, p h o s p h o r u s

n u t r i t i o n , a n d d e e p - r o o t i n g abi l i ty) are widely k n o w n (Hosh i kawa 1991) .

S tud ies h a v e s h o w n t h a t t h e roo t n o d u l a t i o n o f p i geonpea fixes a tmosphe r i c

n i t r o g e n a t a r a te t h a t r e d u c e s t h e i no rgan i c n i t r o g e n ferti l izer r e q u i r e m e n t s

for s u b s e q u e n t c rops . Specif ical ly, e x p e r i m e n t a l resu l ts show subs tan t ia l

res idua l effects o f p i g e o n p e a on succeed ing c rops (Table 3 ; Kumar R a o 1990) .

T rends i nd i ca te t h a t t h e r o t a t i o n o f m e d i u m - d u r a t i o n a n d h ig h - n o d u l a t i n g

p i g e o n p e a geno types p rov ides larger benef ic ia l effects on succeed ing c rops

t h a n s h o r t - d u r a t i o n types. Fie ld e x p e r i m e n t s fu r ther suggest t h a t wh i le

b io logica l n i t r o g e n f ixa t ion o f S D P may p robab ly be a d e q u at e to m e e t t h e

n i t r o g e n (N) r e q u i r e m e n t s o f t h e c rop g rown in Alf isols, Incept iso ls , a n d

Ent iso ls , i t i s n o t a d e q u a t e in Vert isols (Kumar R a o e t al . 1995 ) . T h e

subs tan t i a l res idua l effects o f a n o t h e r S D P cul t ivar , I C P L 1 5 1 , suggest a rap id

b r e a k d o w n a n d re lease o f N from d e c o m p o s i n g S D P ma te r i a l (Johansen

u n p u b l i s h e d , c i ted in Kumar R a o e t al. 1995 ) . T h e i nc reased benef ic ia l effects

o f p i geonpea to s u b s e q u e n t c rops w i t h h ighe r p l a n t dens i ty i s a lso n o t e d

( W h i t e m a n a n d N o r t o n 1980) . S ince S D P is usual ly sown as a sole c rop , p l a n t

dens i t i es are h ighe r t h a n for m e d i u m a n d l o n g - d u r a t i o n var ie t ies .

R a m a k r i s h n a e t al . (1994) summar i ze o n - s t a t i o n t r ia l resu l ts show ing

p i g e o n p e a to be w o r t h b e t w e e n an e q u i v a l e n t o f 3 0 - 7 0 kg ha- 1 o f N . A p a r t

from t rans fe r r ing fixed N2 t o t he succeed ing c rop , p i geonpea cu l t i va t i on also

subs tan t ia l l y i nc reases t h e to ta l soil N in p i geonpea -based c ropp ing systems

(Wan i e t al . 1994 ) .

P i g e o n p e a c a n also be used as a g reen m a n u r e c rop w h e r e t h e biomass in t h e

form of p i g e o n p e a res idues is r e t u r n e d to t h e soil as m a n ur e or c o m p o s t

( H o s h i k a w a 1991 ) . Fac to rs o t h e r t h a n N also c o n t r i b u t e to th e benef ic ia l

effects o f p i geonpea on soil fert i l i ty ( A r i h a r a e t al . 1991) . T h e s e i nc l ude

ut i l i za t ion o f i r o n - b o u n d p h o s p h o r u s (P) : p i geonpea c o n ve r t s soil P i n t o an

ava i lab le form d u e to i ts u n i q u e roo t e x u d a t e s a n d inc reases t h e ava i lab le P 

poo l (Ae et al . 1991 ) . I t is n o t e d t h a t n e x t to N, P is usual ly t h e mos t def ic ient

n u t r i e n t i n t h e soils o f t h e S A T ( H o s h i k a w a 1991) .

T h e d e e p - r o o t i n g abi l i ty o f p i geonpea pe rm i t s g rea te r e xt r a c t i o n o f soil wa te r

a n d n u t r i e n t s a t d e p t h . I t a lso inc reases t h e wa te r in f i l tra t ion r a t e for
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Table 3 . Res idua l e f fec ts o f p i g e o n p e a ( P P ) .

Pigeonpea
crop
durat ion

Medium

Shor t

Rota t ion

Sole PP—maize

PP—sorghum

PP/maize—
sugarcane

Sole PP—maize

PP/grain
legumes—maize

PP—wheat
PP—wheat
PP—sorghum

Variety

ICIP 1.6

UPAS 120
ICPL 151
ICPL 87

Residual
benefits (in

equivalent kg
N ha-1) to

following crop

401

302

negligible5

406

57

Yield/biomass/nitrogen
status gain

57% increase in
grain yield; 32%
increase in total
biomass compared
to fallow—maize
rotat ion

4 3 % increase in
sugarcane yield
compared to sole
maize yield;
improved soil
n i t rogen status3

Substant ial ni t rogen
economy in maize4

Substant ial ni t rogen
economy in maize4

Sources:
1. Kumar Rao et al. 1983.
2. Kumar Rao et al. unpubl ished, cited in Kumar Rao 1990.
3. Yadav 1981.
4. Ra thnakumar 1983, cited Ah lawat et al. 1986.
5. Singh and Verma 1985.
6. Johansen unpubl ished, cited in Kumar Rao et al. 1995; ICRISAT 1989.
7. Kumar Rao et al. unpubl ished, ci ted in Kumar Rao 1990.

s u b s e q u e n t c rops , he lps i n recyc l ing n u t r i e n t s , a n d imp roves soil s t r u c t u r e .

P i g e o n p e a a lso c o n t r i b u t e s to i n c reased so i l -mic rob ia l ac t iv i ty ( W a n i e t al .

1994 ) , a n d b reaks pes t a n d d isease cyc les ( H o s h i k a w a 1991 ). S D P cu l t i va rs ,

s u c h as I C P L 8 7 , a lso h a v e t hese p rope r t i es ( A r i h a r a e t al . 1991 ) , b u t

t hey h a v e sha l l ower r o o t i n g hab i t s t h a n m e d i u m - d u r a t i o n var ie t ies ( C h a u h a n

1 9 9 3 ) .

T h e formal surveys a n d R R A s s t rong ly con f i rm t h a t sus ta i ned p roduc t i v i t y o f

t h e l a n d i s an i m p o r t a n t fac tor i n i n f l uenc ing fa rmers t o a do p t I C P L 87 a n d

modi fy t he i r c r o p r o t a t i o n s . A ma jo r i t y o f t h e fa rmers f rom 12 v i l lages w h e r e
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R R A s were c o n d u c t e d expressed awareness o f t h e fo l lowing aspec ts

• t h e causes of dec l i n i ng fert i l i ty

• t h e c o n s e q u e n c e s of i n t ens i ve cu l t i va t i on

• t h e capac i t y of l egume c rops to imp rove soil qual i ty .

In six o f t h e v i l lages, fa rmers showed awareness o f so i l - deg rada t i on p rob lems

such as soil e ros ion , water logg ing , a n d soil sal in i ty.

I C P L 87 was also f requent l y m e n t i o n e d as a b o u n d a r y c rop to p r e v e n t soil

e ros ion . Fa rmers ' responses to ques t i ons regard ing the i r reasons for adop t i ng

I C P L 87 suggest t h e i m p o r t a n c e o f t h e sus ta inab i l i t y d imens ion . T h i s i s

h igh l i gh ted by t h e s u m m a r y o f responses to a mu l t i p l e - response ques t i on on

des i rab le t ra i ts (Table 4 , re la t i ve r a n k s are g iven in c o lu m n 4 ) . A t least 9 0 %

of t h e r e s p o n d e n t s c i ted "sho r t d u r a t i o n " a n d " i nc reased gra in y ie ld" as

des i rab le t ra i ts i n f l uenc ing a d o p t i o n . A r o u n d 4 9 % o f t he r e s p o n d e n t s

specif ical ly m e n t i o n e d " imp roved soil fer t i l i ty" as a reason for a d o p t i o n .

I m p o r t a n c e was also g iven to " m a r k e t p r i ce " ( 4 5 % ) .

T h e i m p o r t a n c e of ensu r i ng soil fert i l i ty in i n tens i ve cropp ing systems is

e v i d e n t f rom fa rmers ' responses o b t a i n e d via i n te rv iews . Fa rmers i nvo l ved in

i n tens i ve cu l t i va t i on o f suga rcane , c o t t o n , sunf lower, a nd hybr id s o r g h u m

perce i ved t h a t soil n u t r i e n t s were be ing dep le ted . T h e y obse rved dec l in ing

yields in sp i te o f us ing m o r e i n p u t s . M a n a g e m e n t p rac t i ces were r e p o r t e d to be

consc ious ly a d o p t e d in o rde r to m a i n t a i n p roduc t i v i t y levels in t h e c o n t e x t o f

ex is t ing a n d des i red c ropp ing sys tems. Fa rmers p rac t i ced ro t a t i o n o f S D P w i th

s u g a r c a n e a n d o t h e r c rops . In some vi l lages, farmers r o t a te d p i geonpea in all

t he i r p lo ts in t u r n e a c h year - a p rac t i ce k n o w n local ly as bh e r p h a l a t . Fa rmers

were also found us ing p igeonpea b iomass /by -p roduc ts as m a nu r e / c o m p o s t .

A m o n g t h e samp le farmers , 2 1 % r e p o r t e d us ing p i geonpea residues a s m a n u r e

o r c o m p o s t . Fa rmers e i t he r a l lowed t h e res idues to d e c o m p o se o r b u r n t t h e

sta lks after h a r v e s t i n t h e field. Fa rmers m a i n t a i n e d t h a t p igeonpea n o t on ly

fixed a t m o s p h e r i c n i t r ogen , t he reby r e d u c i n g fert i l izer r e q u i r e m e n t s for t he

s u b s e q u e n t c rop , b u t a lso i m p r o v e d t h e soil s t r u c t u r e , enabl i ng easier l and

p r e p a r a t i o n a n d b e t t e r g e r m i n a t i o n . Resu l ts o f a case s tudy u n d e r t a k e n in

M a n j o o r v i l lage o f A h m e d n a g a r d is t r i c t r evea led t h a t on an average farmers

saved as m u c h as Rs 190 ha- 1 on FYM a n d Rs 1149 ha- 1 on fert i l izers for t h e

s u b s e q u e n t w h e a t c rop by a d o p t i n g p i geonpea -based c ropp ing systems as

c o m p a r e d to pear l m i l le t o r s o r g h u m - b a s e d c ropp ing systems (Table 5 ) . S ince

a n u m b e r o f c rops are sown in r o t a t i o n w i th SDP, t h e d a t a on fert i l izer costs

suggests t h a t t hese cos t r e d u c t i o n s are l ikely to be h igher o r lower t h a n t h e

f igures g iven, d e p e n d i n g on t h e fert i l izer r e q u i r e m e n t s o f t h e s u b s e q u e n t c r o p .
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Table 4 . Farmers ' f eedback regard ing des i rab le t rai ts o f I C P L 8 7 .

Trait

Short durat ion

Increased grain yield

Improved soil fertility

High market price

Better taste

Disease resistance

Less cooking t ime

Insect resistance

Color

Drought to lerance

Good fodder quality

Bigger grain size

Others

Frequency1

133

128

70

65

19

18

15

5

4

4

2

1

26

Percent

93

90

49

45

13

13

11

3

3

3

1

1

18

Rank2

1.00

.96

.36

.36

.09

.10

.06

.03

.01

.03

.01

.01

1. Multiple responses were provided by a random sample of 143 farmers.
2. Relative importance of traits is weighted by ranks (r) provided by respondents.
Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.

T h e p a t t e r n o f l and o w n e r s h i p a m o n g t h e fa rmers s tud ied m a y a lso exp la in t h e

g rea t deg ree o f c o n c e r n a m o n g t h e m for t h e fu tu re p roduct i v i t y o f t he i r l and .

A l m o s t all fa rmers (97%) o w n e d t h e l and t hey c u l t i v a t e d . H al f o f t h o s e w h o

d id n o t o w n the i r l and were r e c o r d e d as n o n a d o p t e r s . I t i s a lso n o t e d t h a t 7 0 %

of t h e l and a rea u n d e r I C P L 87 i s m a r g i n a l o r in fer ior (Table 6 ) . As l and i s an

i m p o r t a n t r esou rce for t h e s e fa rmers , t hey h a v e a s t rong i n c e n t i v e to seek

o p t i o n s t o e n s u r e l o n g e r - t e r m p roduc t i v i t y . F u r t h e r m o re , as s t a t e d earl ier, S D P

is m o r e su i tab le for ma rg ina l soils in t e r m s of i ts abi l i ty to escape end-of-

season d r o u g h t s t ress . T h e i nc reased ava i lab i l i ty o f i r r iga t ion i n s o m e areas h a s

e n a b l e d fa rmers to o b t a i n h i ghe r y ie lds f rom marg ina l soi ls. C o n c e r n s

rega rd i ng sus ta inab i l i t y we re s ign i f icant a m o n g less w el l - e n d o w e d

Table 5 . Re la t i ve cos t s i ncu r red on farmyard m a n u r e (FYM) a n d fert i l izers
for t h e p o s t r a i n y - s e a s o n c rop i n p i g e o n p e a and n o n p i g e o n pe a ro ta t i ons .

Crop rotat ion

Pigeonpea—wheat2

Pigeonpea—wheat2

Pearl mi l le t—wheat

Hybrid sorghum—wheat

Costs incurred on FYM and fertilizer for the wheat crop

FYM (Rs ha- 1) 1

1651

1778

2032

1778

Fertilizer (Rs ha- 1)

1829

1587

2667

3048

1. Indian rupees 36 = US$ 1.
2. Costs for pigeonpea based on two different samples.
Source: Pigeonpea Rapid Rural Appraisals, Manjoor village, Ahmednagar, Maharashtra, 1996.
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Table 6 . Land qua l i t y o f p i g e o n p e a p lo ts in w e s t e r n Maharash t ra (% o f to ta l
p i geonpea a rea) .

Qual i ty

Good

Marginal

Inferior

Total

All pigeonpea varieties

33.8

58.5

7.7

100

ICPL 87

30.5

64.2

5.3

100

Other varieties

39.8

48.2

12.0

100

Source: Pigeonpea Research Evaluation and Impact Assessment (REIA) survey, 1995.

f a rmho ld ings w h e r e p rev ious fa rming p rac t i ces were pe rce i ved to h a v e led to

fert i l i ty d e p l e t i o n a n d r is ing i n p u t cos ts to m a i n t a i n y ield levels .

Fa rmers ' i n t e res t in sus ta in ing l o n g - t e r m p roduc t i v i t y is re f lec ted in t h e

c h a n g e s obse rved ove r t h e years . D u r i n g R R A s , farmer g roups were asked

a b o u t t h e ma jo r c h a n g e s i n t h e c ropp ing sys tem in t h e v i l lages over t h e pas t

10 to 15 years . Fa rmers m a i n t a i n e d t h a t t h e dec l i ne in t h e a rea u n d e r such

crops as suga rcane , sunf lower, c o t t o n , a n d hybr id so rghum, w h i c h requ i re

i n tens i ve c u l t i v a t i o n a n d dep le te soil fert i l i ty, was a major c h a n g e . T h e

inc rease in a rea u n d e r s h o r t - d u r a t i o n c rops , s u c h as p i geonpea and soybean,

was t h e o t h e r ma jo r c h a n g e m e n t i o n e d . In m o s t o f t h e v i l lages, i t was

obse rved t h a t t hese c h a n g e s co inc i ded w i t h t h e i n t r o d u ct i o n o f p igeonpea ,

especia l ly SDR

Farmers r e i t e ra ted d u r i n g t h e R R A s t h a t t h e larger benef i ts pe rce ived from

grow ing I C P L 87 c a m e from t h e fo l lowing sources

• n i t r ogen - f i xa t i on abi l i ty o f I C P L 87 , a l t h o u g h re la t ive ly lower c o m p a r e d to

m e d i u m - a n d l o n g - d u r a t i o n p i geonpea var ie t ies

• h i g h e r p l a n t dens i t i es of I C P L 87 g rown as a sole c rop , w h i ch yield g rea te r

s ta lk a n d fa l len leaves b iomass .

W i t h i n t h e S D P c ropp ing sys tem, t h e specif ic p rac t i ces c i ted by farmers du r ing

t h e formal a n d in fo rma l surveys t h a t c o n t r i b u t e to i nc reased susta inab i l i t y

i n c l u d e

• r o t a t i o n of all t he i r c rops in d i f ferent p lo ts every year

• c u l t i v a t i o n o f o t h e r l egumes , pa r t i cu la r l y ch i ckpea , g r ou n d n u t , a n d m i n o r

pu lses , w h i c h also c o n t r i b u t e to e n h a n c i n g soil fert i l i ty

• use of m u c h h i g h e r levels o f FYM by a d o p t e r s o f I C P L 8 7 .

T h e r e are c e r t a i n i m p o r t a n t issues t h a t c o n c e r n t h e sus tainab i l i t y i m p a c t o f
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S D P c u l t i v a t i o n t h a t w a r r a n t fu r the r ana lys is . T h e s e i n c lu d e

• h igh r a t e o f a d o p t i o n o f SDF, w h i c h cou ld resu l t in t h e lack o f d ivers i ty in

p i geonpea spec ies a n d m a k e I C P L 8 7 m o r e v u l n e r a b l e t o pes t a t t a c k s

• i nc reased use o f pes t i c ides b e y o n d r e c o m m e n d e d leve ls , w hi c h m a y d e t r a c t

fa rmers ' a t t e m p t s to p rac t i ce sus ta inab le farming.

A fo l low-up s tudy t h a t addresses t hese c o n c e r n s in o rde r to p rov ide a 

c o m p r e h e n s i v e a c c o u n t o f b o t h t h e benef ic ia l a n d t h e nega t i ve effects o f S D P

a d o p t i o n wou ld be useful . I t wou ld h e l p sc ien t is ts to d e v el o p var ie t ies o f S D P

t h a t m o r e c losely m a t c h fa rmers ' n e e d s . F u r t h e r r e s e a r c h in S D P t e c h n o l o g y

t h a t focuses on pes t c o n t r o l a n d res i s tance to p h y t o p h t h o ra b l igh t and heli 

coverpa armigera is a d v o c a t e d .

Conclusion

F e e d b a c k o b t a i n e d from on - fa rm surveys revea ls a s t rong re l a t i onsh ip b e t w e e n

t e c h n o l o g y a d o p t i o n a n d fa rmers ' c o n c e r n s rega rd ing sus tainab le farming.

W i t h i n t h e c o n t e x t o f m a i n t a i n i n g a des i red c ropp ing sys tem, fa rmers a im to

m a k e s h o r t - t e r m prof i ts , a n d a lso e n s u r e l o n g - t e r m a n d susta i ned p roduc t i v i t y .

T h e surveys con f i rm t h a t fa rmers are fo rward - look ing ; they pe rce i ve a n d p lan

for t h e l o n g - t e r m p roduc t i v i t y o f t he i r l and , a n d h a v e consc ious ly a d o p t e d S D P

to a c h i e v e i t .

A d o p t i o n o f I C P L 87 was essent ia l l y t h e i n t r o d u c t i o n o f a n e w c rop i n t o

reg ions w i t h t rad i t i ona l l y low levels o f p i g e o n p e a c u l t iv a t i o n . Su rvey resu l ts

i n d i c a t e t h a t t h e a rea u n d e r p i g e o n p e a i nc reased subs tan t ia l l y i n w e s t e r n

M a h a r a s h t r a d u r i n g t h e pe r iod 1 9 8 7 - 1 9 9 5 . Ana lys i s o f s e c o nd a r y d a t a a lso

i n d i c a t e s t h a t t h e g r o w t h r a t e o f t h e a rea u n d e r p i g e o n p ea in th is reg ion i s

h ighe r c o m p a r e d t o t h e o t h e r p i g e o n p e a - g r o w i n g d is t r i c ts o f M a h a r a s h t r a .

Fa rmers c o n s i d e r e d I C P L 87 , in r o t a t i o n w i t h a ma jo r cash c rop in d i f ferent

p lo ts e a c h year, to be a pro f i tab le o p t i o n in i m p r o v i n g soil fert i l i ty.

I n t e g r a t i o n o f S D P i n t o t h e c o n s e q u e n t d o u b l e c ropp ing sys tem has

c o n s t i t u t e d an i m p o r t a n t c h a n g e i n t h e last 10 years . I C P L 87 h a s found i ts

way i n t o fal low l ands a n d i s g rown in r o t a t i o n w i t h o t h e r c rops . I t h a s

es tab l i shed a n i c h e in t h e scarc i ty zone o f C e n t r a l Ind ia 's w e s t e r n a n d e a s t e r n

D e c c a n P l a t e a u , w h e r e i t was f ound su i tab le t o t h e reg ions ' agroeco log ica l

fea tu res , r e s o u r c e avai labi l i ty , a n d ex is t ing o r des i red c r o p p i n g sys tems.
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