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C h i c k p e a d i s t r i b u t i o n i n I n d i a



Introduction

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

a b o u t 7 5 % o f w o r l d p r o d u c t i o n ( T a b l e 1) . T h e s t a t e s o f

M a d h y a P r a d e s h , U t t a r P r a d e s h a n d R a j a s t h a n , t o -

g e t h e r p r o d u c e a b o u t 4 . 6 4 m i l l i o n t o n s o f c h i c k p e a a n -

n u a l l y ; t h i s c o n s t i t u t e s a b o u t 7 5 % o f I n d i a ' s t o t a l

T a b l e 1 . C h i c k p e a 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 i n m a j o r c h i c k p e a p r o d u c i n g s t a t e s o f I n d i a

a n d 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 , 1 9 9 4 / 9 5 .

Country /State

Ind ia 1

M a d h y a Pradesh

Rajas than

Uttar Pradesh

Maharasht ra

Karna taka

Haryana

Gujarat

Bihar

Andh ra Pradesh

Or issa

Punjab

West Bengal

Others

B a n g l a d e s h 2

N e p a l 2

Pak is tan 2

Wor ld 2

Area

('000 ha)

7260

2 5 7 0

1590

990

7 6 0

4 4 0

400

150

130

130

30

20

20

30

90

24

1065

11156

Product ion

('000 t)

6210

2 3 7 0

1370

900

470

2 3 0

440

120

140

90

20

20

18

20

67

14

559

8036

Product iv i ty

(kg ha - 1 )

855

9 2 5

864

9 0 8

615

5 1 9

1099

799

1083

665

6 0 6

9 9 0

889

-

745

5 6 3

5 2 5

720

1. Directorate of Economics and Stat ist ics, Depar tment of

Agr icul ture and Cooperat ion , Ministry of Agr icu l ture,

Government of India, New Delh i , March 1996, p. 24 -25 .

2. FAO Quar ter ly bul let in of Stat ist ics. 1996, (1/2): p 5 1 .
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p r o d u c t i o n . Desi ( b r o w n - s e e d e d ) t y p e s a r e p r e d o m i -

n a n t l y g r o w n , h o w e v e r , t h e r e i s a n i n c r e a s i n g i n t e res t i n

g r o w i n g c r e a m - s e e d e d kabuli t y p e s . B o t h t y p e s h a v e a 

s im i l a r r a n g e o f a d a p t a t i o n , h o w e v e r , t h e kabuli t ype i s

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

desi t y p e .

C h i c k p e a i s g r o w n i n a n u m b e r o f p r o d u c t i o n s y s -

t e m s in t h e p o s t r a i n y (rabi) s e a s o n , f o l l o w i n g a r a i n y -

s e a s o n (khar i f ) f a l l o w o r s h o r t - d u r a t i o n kharif c r o p s .

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

n o r t h w e s t e r n , a n d e a s t e r n I n d i a w h e r e t h e c r o p p i n g

s e a s o n i s c h a r a c t e r i z e d b y c o l d t o c o o l w i n t e r s , t h e

c r o p m a t u r e s i n 150 t o 180 d a y s . H e r e , p o t e n t i a l s e e d

y i e l d s a r e re la t i ve ly h i g h e v e n i f t h e y a r e n o t o f t e n rea l -

i z e d . T h e g r o w i n g s e a s o n i n t h e w a r m e r - w i n t e r e n v i -

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

p r o g r e s s i v e l y s h o r t e r a s t h e E q u a t o r i s a p p r o a c h e d ,

v a r y i n g f r o m 1 2 0 t o a s l i t t le a s 8 0 d a y s . C r o p g r o w t h

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

v a r y a c r o s s t h e a g r o e c o s y s t e m s o f I n d i a . T h e s e d i f fe r -

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

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

v e r s e e f f e c t s o f a b i o t i c (so i l a n d c l i m a t e ) a n d b io t i c ( l iv -

ing o r g a n i s m s ) s t r e s s e s a r e a l l e v i a t e d . I n t h i s p u b l i c a -

t i o n , t h e m a j o r c o n s t r a i n t s t o i n c r e a s i n g 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 n I n d i a a r e d i s c u s s e d , a n d t h e c u r r e n t

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

s u m m a r i z e d .

T h i s b o o k l e t i s b a s e d o n G r o w i n g c h i c k p e a i n e a s t -

e r n A f r i c a , G r o w i n g c h i c k p e a i n B a n g l a d e s h a n d e a s t -

e r n I n d i a , a n d t w o I C R I S A T I n f o r m a t i o n B u l l e t i n s ( I B E

2 6 a n d I B E 2 8 ) . T h i s p u b l i c a t i o n i s a v a i l a b l e i n E n g l i s h

a n d s e v e r a l o t h e r l a n g u a g e s f r o m I C R I S A T a n d I n d i a n

Ins t i tu te o f P u l s e s R e s e a r c h , K a n p u r 2 0 8 0 2 4 , U.P. ,

I n d i a .
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A g o o d c r o p o f c h i c k p e a

in northern India

in central India

in pen insu lar India
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Abiotic constraints from
sowing to harvest

Seedbed

C h i c k p e a i s gene ra l l y cu l t i va ted o n c o n s e r v e d so i l m o i s -

tu re . P r e s o w i n g i r r iga t ion i s g i v e n w h e r e i t i s f e a s i b l e a n d

requ i red . I n u p l a n d s w h e r e c a n a l w a t e r i s n o t a v a i l a b l e ,

m o i s t u r e i s c o n s e r v e d by p r e p a r i n g t h e s e e d b e d in ad -

v a n c e b y p l o w i n g a n d s o w i n g s o o n af ter t h e ra iny s e a -

s o n e n d s . A h e a l t h y root s y s t e m e n s u r e s t ha t t h e p lan t i s

p rope r l y e q u i p p e d t o o v e r c o m e p o s s i b l e nu t r i en t a n d

d r o u g h t s t r esses . T h e f i rst s t e p t o w a r d s t h i s i s a g o o d

s e e d b e d w i th l o o s e t i l th , tha t s h o u l d b e w e l l d r a i n e d a n d

f ree f r o m s t u b b l e a n d d e b r i s . R e s i d u e s f r o m t h e p r e v i o u s

c r o p c a n h a r b o r t h e p a t h o g e n t ha t c a u s e s co l l a r rot d i s -

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

on ly o n c e eve ry 3 y e a r s o r so i n t h e s a m e f i e l d . A v o i d

sa l i ne f ie lds a n d t h o s e w i t h a h i gh w a t e r t a b l e .

Sowing

T h e s e e d shou ld be o f g o o d qual i ty. I f in doub t , test t he

s e e d s wel l in a d v a n c e of s o w i n g for their abi l i ty to ge rm i -

nate. Take 50 s e e d s , put t h e m be tween c lean mois t towe ls

o r g u n n y c lo th , a t r o o m tempera tu re , a n d inspec t after 4 - 5

days . I f fewer than 40 s e e d s have g e r m i n a t e d , better qual i ty

seed is n e e d e d . Al ternat ively, i nc rease the s e e d rate to

compensa te for t he lower germina t ion p e r c e n t a g e (Table 2 ) .

T a b l e 2 . G e r m i n a t i o n a n d s e e d r a t e s .

Number of seeds germinated

(out of 50)

50
48
46
44
42
40

Extra seed required

(as % of the normal)

normal
5

10
15
20
25

4



Seedbed wi th stubble

Seedbed wi thout stubble

G o o d germinat ion



I n o c u l a t i n g t h e s e e d w i t h Rhizobium c u l t u r e i m -

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

a f i e l d b e f o r e , t h e s e e d s n e e d t o b e i n o c u l a t e d b y c o a t -

i n g t h e m w i t h Rhizobium. T o c o a t t h e s e e d s , u s e a 

m i x t u r e o f 7 0 g o f p e a t i n o c u l u m ( e a c h g r a m o f w h i c h

c o n t a i n s 1 b i l l i o n r h i z o b i a ) a n d 3 0 0 m l o f 1 0 % j a g g e r y

s o l u t i o n ( 1 k g o f j a g g e r y : 9 L w a t e r ) . T h e m i x t u r e h a s

t h e c o n s i s t e n c y o f a s l u r r y , a n d i s s u f f i c i e n t t o t r e a t 2 0

k g s e e d . P l a c e t h e s e e d s i n a p l a s t i c c o n t a i n e r , p o u r

t h e s l u r r y o v e r t h e m , a n d s h a k e t h o r o u g h l y . T h e t r e a t e d

s e e d s s h o u l d b e d r i e d i n t h e s h a d e a n d s o w n a s s o o n

a s p o s s i b l e t h e r e a f t e r .

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

b e i n o c u l a t e d , i t i s b e t t e r t o a p p l y Rhizobium r a t h e r t h a n

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

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

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

w i t h a n d w i t h o u t i n o c u l a t e d s e e d s t o t e s t w h e t h e r i n o c -

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

I f t h e s e e d i s t o b e t r e a t e d w i t h p e s t i c i d e s , a l w a y s

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

n a l l y t r e a t w i t h Rhizobium c u l t u r e . T h e a p p l i c a t i o n o f

i n s e c t i c i d e s / f u n g i c i d e s s h o u l d b e d o n e a t l e a s t 3 d a y s

b e f o r e s o w i n g i f Rhizobium i n o c u l a t i o n i s r e q u i r e d .

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

f e r t i l i z e d a d e q u a t e l y , t h e q u a n t i t y o f c h e m i c a l f e r t i l i z e r

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

r a t e s ( f o r 1 h a ) a r e g e n e r a l l y r e c o m m e n d e d : 2 0 - 3 0 k g

N , 5 0 - 8 5 k g P 2 O 5 , 2 5 - 3 5 k g K 2 O , 1 0 - 2 0 k g S , a n d 3 - 5

k g Z n . F e r t i l i z e r r e q u i r e m e n t s o f t e n d i f f e r f r o m f i e l d t o

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

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

t h e l o c a l o f f i c e 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 s h o u l d

b e s o u g h t .
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A g o o d p lant s t a n d is t h e first s t e p in p r o d u c i n g h i gh

s e e d y ie lds , a n d a p lant dens i t y o f 2 5 - 3 0 p lan ts m - 2 i s

r e c o m m e n d e d . T h i s s t a n d c a n b e o b t a i n e d b y s p a c i n g t h e

rows 3 0 - 4 0 c m apa r t a n d p l ac i ng t h e s e e d s eve ry 1 0 c m

wi th in t h e row. Tab le 3 s h o w s t h e quan t i t y o f s e e d requ i red

for 1 ha , d e p e n d i n g on t h e s i z e o f t h e s e e d s . H o w e v e r ,

under o p t i m u m mo is tu re cond i t i ons , s u c h a s t h o s e preva i l -

ing i n no r the rn , no r thwes te rn , a n d eas te rn Ind ia , t h e c r o p

m a y g r o w v igo rous l y a n d w i d e r s p a c i n g i s a d v i s a b l e .

T a b l e 3 . S e e d ra te p e r h e c t a r e .

100-seed mass (g)

10

15

20

25

30

S e e d rate (kg ha - 1 )

24-33

38-50

50-66

62-83

75-99

I f s e e d q u a l i t y (in t e r m s o f g e r m i n a t i o n p e r c e n t a g e )

i s l ow , m o r e s e e d w i l l b e n e e d e d . Q u e s t i o n : I f t h e g e r -

m i n a t i o n o n a m o i s t t o w e l i s 8 3 % a n d t h e w e i g h t o f 1 0 0

s e e d s i s 1 5 g , h o w m u c h s e e d w i l l b e r e q u i r e d t o s o w 1 

h a ? A n s w e r : 1 0 0 / 8 3 x 5 0 = a b o u t 6 0 k g .

S o w i n g c a n be d o n e w i th a sma l l s e e d dr i l l , o r t h r o u g h

a s imp le p ipe a t t a c h e d to t h e p low. I f so i l m o i s t u r e is

a d e q u a t e , s e e d c a n a l so be d r o p p e d in to t h e fu r row by a 

pe rson fo l low ing t h e p low. A s i m p l e tes t u s e d to c h e c k

w h e t h e r t h e soi l h a s a d e q u a t e m o i s t u r e i s t o t a k e a h a n d -

ful of soi l a n d s q u e e z e it in to a ba l l ; i f i t read i ly f o r m s a ba l l ,

t h e soi l h a s e n o u g h mo i s tu re . T h r o w t h e bal l into air a n d

let i t d r o p on to y o u r p a l m f r o m a h e i g h t o f a b o u t 30 c m . I t

s h o u l d b reak up on impac t ; i f i t d o e s not , t h e soi l c o n t a i n s

m o r e mo i s tu re t h a n n e c e s s a r y .

T h e s e e d n e e d s t o b e s o w n d e e p l y e n o u g h t o m a k e

con tac t w i t h mo is t so i l . P r e s s i n g t h e so i l w i t h a rol ler or a 

p lank after s o w i n g a l s o h e l p s t h e s e e d s t o g e r m i n a t e

uni formly .
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Good plant stand

Poor plant stand

Harrowing
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Paira or utera (relay cropping)

R e l a y c r o p p i n g i s s o m e t i m e s p r a c t i c e d i n r i c e - b a s e d

s y s t e m s i n e a s t e r n I n d i a .

In t h i s s y s t e m c h i c k p e a s e e d s a r e b r o a d c a s t in to a 

s t a n d i n g c r o p o f r i ce 3 to 4 w e e k s b e f o r e t h e r i ce i s

h a r v e s t e d . I t i s d i f f i cu l t t o e n s u r e a n o p t i m u m p l a n t p o p -

u la t ion i n s u c h a c r o p p i n g s y s t e m . H o w e v e r , t h i s s y s -

t e m p e r m i t s t i m e l y s o w i n g o f c h i c k p e a . A b o u t 2 0 %

m o r e s e e d i s r e q u i r e d for paira c r o p p i n g t h a n t ha t fo r

n o r m a l s o w i n g . Fo r a g o o d paira c r o p , a s t a r t e r d o s e o f

fer t i l i zer s h o u l d b e a p p l i e d a f te r t h e r i ce c r o p h a s b e e n

h a r v e s t e d .

Excessive vegetative growth

T h i s i s a p r o b l e m o f l o n g g r o w i n g s e a s o n e n v i r o n -

m e n t s , a s i n n o r t h e r n a n d e a s t e r n I n d i a w h e n so i l m o i s -

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

d u r i n g c h i c k p e a ' s e a r l y r e p r o d u c t i v e g r o w t h s t a g e s . E x -

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

a n d p e n i n s u l a r I n d i a .

E x c e s s i v e v e g e t a t i v e g r o w t h c h a n g e s t h e c r o p c a n -

o p y , a n d t h e r e b y i ts m i c r o c l i m a t e . T h i s c a n l e a d t o o u t -

b r e a k s o f fo l i a r d i s e a s e s a n d p o o r p o d se t , a n d a l s o

c a u s e s l o d g i n g . I n a r e a s w h e r e t h e p r o b l e m i s c o m -

m o n , d e l a y i n g s o w i n g b y 2 t o 3 w e e k s p r e v e n t s e x c e s -

s i v e v e g e t a t i v e g r o w t h a n d s h o u l d r e s u l t i n be t t e r p o d

s e t t i n g . W i d e r p l a n t s p a c i n g s c a n a l s o a l l e v i a t e t h e

p r o b l e m .
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Germina ted s e e d

If germinat ion is 100%, less seed

is requi red

If germina t ion is less than 100%,

more seed is required (see

Table 2)

Paira or utera (relay cropping)
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Crop growth

Af te r e m e r g e n c e , t h e g r o w t h o f s e e d l i n g s d e p e n d s o n

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

a n d t e m p e r a t u r e . D e p e n d i n g o n t h e t y p e o f s o i l , h a r -

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

h a s b e e n c o m p a c t e d b y h e a v y r a i n . G r o w i n g c o n d i t i o n s

v a r y i n d i f f e ren t p a r t s o f I n d i a . A m o n g t h e a b i o t i c

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

c r e a s e d p r o d u c t i v i t y .

Drought

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

ten t l y a m o r e s e v e r e c o n s t r a i n t i n p e n i n s u l a r a n d c e n -

t ra l I n d i a t h a n i n n o r t h e r n I n d i a .

C h i c k p e a b e i n g a p o s t r a i n y s e a s o n c r o p , i s s u b -

j e c t e d t o t e r m i n a l d r o u g h t s t r e s s . D e p e n d i n g u p o n t h e

to ta l ra in fa l l a n d i ts d i s t r i b u t i o n , d r o u g h t m a y o c c u r a t

g e r m i n a t i o n , a n d / o r d u r i n g t h e v e g e t a t i v e a n d r e p r o -

d u c t i v e s t a g e s o f c r o p g r o w t h .

Symptoms

• N o n - u n i f o r m a n d s u b - o p t i m a l p l a n t s t a n d s

• S t u n t e d g r o w t h , r e d u c e d b r a n c h i n g , a n d p a l e c o l o r o f

t h e l owe r l e a v e s

• E a r l y s e n e s c e n c e

Management

• U s e d r o u g h t e s c a p e v a r i e t i e s

• P r a c t i c e p r e s o w i n g m a n a g e m e n t t o c o n s e r v e ra in fa l l

• C o n t r o l w e e d s t o a v o i d l o s s o f so i l m o i s t u r e

Cold injury

I n s u b t r o p i c a l ( l a t i t ude > 2 5 °N ) I n d i a f l o w e r i n g m a y be -

g i n f r o m D e c e m b e r o n w a r d s , d e p e n d i n g u p o n t h e t i m e
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Effects of drought in chickpea (Maharashtra)

Effects of drought in chickpea (Rajasthan)

Failure of pod set (in the middle plant) because of suscep-

tibility to chilling cold
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o f s o w i n g a n d t h e e a r l i n e s s o f a v a r i e t y . H o w e v e r , p o d

se t m a y no t o c c u r b e c a u s e o f t h e s e n s i t i v i t y o f t h e c o n -

v e n t i o n a l v a r i e t i e s t o c h i l l i n g t e m p e r a t u r e s ( < 8 °C ) t h a t

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

g i n s w i t h t h e r i se i n t e m p e r a t u r e i n e a r l y F e b r u a r y .

Symptoms

• F l o w e r s w i t h e r a n d b e c o m e d i s c o l o r e d

• P o d w a l l m a y d e v e l o p b u t s e e d s d o n o t s e t ( e m p t y

d i s c o l o r e d p o d s )

• E x c e s s i v e v e g e t a t i v e g r o w t h o v e r a l o n g e r d u r a t i o n

w i t h l i t t le p o d d i n g

Management

• U s e c h i l l i n g - t o l e r a n t v a r i e t i e s .

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

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

t u r e , e . g . , d e l a y e d s o w i n g a t h i g h d e n s i t y , a n d a p p l i -

c a t i o n o f fe r t i l i ze rs a n d i r r i ga t i on

Soil salinity

Cause

S a l i n e s o i l .

Symptoms

• G r o w t h is s t u n t e d .

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

y e l l o w i s h b r o w n .

Control

L a n d r e c l a m a t i o n .

J u d i c i o u s i r r i g a t i o n .
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Salinity injury: s tunted growth

Sal in i ty in jury: ye l low-brown leaf marg ins
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Iron chlorosis

Cause

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

s t a g e s . T h i s c a n r e s u l t f r o m , a m o n g s t o t h e r c a u s e s ,

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

Symptoms

• Y o u n g e r l e a v e s t u r n b r i g h t y e l l o w .

• P l a n t s a r e s o m e w h a t s t u n t e d .

• I f t h e d e f i c i e n c y i s s e v e r e , l e a v e s t u r n b r o w n a n d

e v e n d i e .

Control

Fo l i a r a p p l i c a t i o n of 5 g f e r r o u s s u l p h a t e in 1 L of w a t e r ,

t o g e t h e r w i t h 1 mL of l i qu i d s o a p ( e . g . , Teepo l ( R ) ) as a 

s t i cke r . A b o u t 6 0 0 - 7 0 0 L s o l u t i o n i s r e q u i r e d fo r e a c h

h e c t a r e . I f i r on c h l o r o s i s i s a r e c u r r i n g p r o b l e m , u s e

r e s i s t a n t v a r i e t i e s ( s e e k a d v i c e f r o m e x t e n s i o n

p e r s o n n e l ) .
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Iron chlorosis: stunting

Severe symptoms of iron chlorosis

Iron chlorosis: br ight-yel low coloration

17



Excessive moisture

Symptoms

• Y e l l o w i n g of f o l i a g e b e c a u s e of r e d u c e d n u t r i e n t up-

t a k e a n d n i t r o g e n f i x a t i o n .

• S h e d d i n g o f p i n n u l e s o f l o w e r l e a v e s a n d r e d u c e d

b r a n c h i n g .

Control

• D r a i n t h e e x c e s s w a t e r f r o m t h e f i e l d a s s o o n a s

p o s s i b l e .

• I f v e g e t a t i v e g r o w t h is e x c e s s i v e , r e m o v e a l t e r n a t e

r o w s o f c h i c k p e a t o i n c r e a s e a e r a t i o n a n d e x p o s e t h e

c r o p t o t h e s u n . T h i s wi l l p r e v e n t b u i l d u p o f e x c e s s i v e

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

d e v e l o p m e n t .

Harvesting and threshing

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

l e a v e s a n d p o d s s ta r t y e l l o w i n g . H a r v e s t a n d t h r e s h t h e

c r o p a s s o o n a s i t m a t u r e s . A t t h i s s t a g e t h e p l a n t s c a n

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

T h r e s h t h e p l a n t s w h e n t h e y a r e fu l l y d r i e d a n d t h e

s e e d s s e p a r a t e e a s i l y f r o m p o d s . U s e a m e c h a n i c a l

t h r e s h e r o r let a p a i r o f b u l l o c k s t r e a d on t h e d r i e d

p l a n t s . T a k e c a r e t o e n s u r e t h a t s e e d s a r e no t sp l i t

d u r i n g m e c h a n i c a l t h r e s h i n g . S t o r e t h e h a r v e s t e d

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

e v e n the f t .
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Excessive vegetative growth

Mature crop, ready for harvest

Storing seeds in bags
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Biotic constraints from sowing
to harvest

Bio t ic c o n s t r a i n t s c a u s e d b y l i v i ng o r g a n i s m s s u c h a s

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

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

l o s s e s . E f fec t i ve c o n t r o l o f t h e s e o r g a n i s m s c a n s u b -

s tan t ia l l y i n c r e a s e c r o p p r o d u c t i v i t y .

Seedbed

K e e p t h e s e e d b e d f r e e f r o m w e e d s : c h i c k p e a s e e d -

l i ngs a r e no t ve ry r o b u s t , a n d c a n n o t c o m p e t e e f fec -

t i ve ly w i t h w e e d s w h e n t h e y e m e r g e 4 - 6 d a y s a f te r

s o w i n g .

• To c o n t r o l an e a r l y f l u s h o f w e e d s , u s e p r e - s o w i n g /

p r e - e m e r g e n c e h e r b i c i d e s .

• D e l a y f i rst i r r i ga t i on .

Sowing

I f t h e s e e d i s o f g o o d q u a l i t y , a n d t h e c o n d i t i o n s for

g e r m i n a t i o n a r e s a t i s f a c t o r y , g o o d e m e r g e n c e c a n b e

e x p e c t e d . H o w e v e r , i t i s a d v i s a b l e t o t r ea t s e e d w i t h

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

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

t h e m a n u f a c t u r e r .

I n r e g i o n s w h e r e t e r m i t e a t t a c k s c a n be a p r o b l e m ,

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

5 2 ) .

R o d e n t s c a n d i g o u t c h i c k p e a s e e d s o r d a m a g e

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

b a i t s i n t h e f i e ld a t t h e s i t e o f t h e d a m a g e .
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A weed-free field

A field with many weeds

Treating seeds
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Crop growth

O c c a s i o n a l l y , y o u n g p l a n t s a r e e a t e n b y b i r d s a n d r a b -

b i t s ; t h e y s h o u l d b e d r i v e n a w a y !

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

e a s e s a n d p e s t s t h a t c a n a t t a c k i t t h r o u g h o u t t h e c r o p -

p i n g s e a s o n .

Diseases

I n g e n e r a l fo l ia r d i s e a s e s a r e m o r e p r e v a l e n t t h a n roo t

d i s e a s e s i n n o r t h e r n , n o r t h w e s t e r n , a n d e a s t e r n I n d i a .

I n c e n t r a l a n d p e n i n s u l a r I n d i a , roo t d i s e a s e s c a u s e

h e a v i e r l o s s e s t h a n i n o t h e r p a r t s o f I n d i a . F o l i a r d i s -

e a s e s a r e o f l i t t le s i g n i f i c a n c e in p e n i n s u l a r I n d i a , be -

c a u s e t h e c r o p d o e s n o t p r o d u c e m u c h b i o m a s s i n t h e

p r e v a i l i n g d r o u g h t y c o n d i t i o n s .
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Seedl ing emergence

Scar ing the birds away
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Collar rot

T h i s d i s e a s e i s c o m m o n i n a r e a s w h e r e so i l m o i s t u r e i s

h i gh a n d t e m p e r a t u r e s a r e w a r m (30°C) a t s o w i n g t i m e .

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

p o s e d o r g a n i c mat te r n e a r t h e so i l s u r f a c e .

Cause

Sclerotium rolfsii, a f u n g u s .

Symptoms

• S e e d l i n g s t u r n ye l l ow , a n d w i l t .

• T h e co l l a r reg ion i s c o n s t r i c t e d a n d b e g i n s to rot .

• W h i t e s t r a n d s a r e s e e n g r o w i n g over t h e a f f e c t e d

t i s s u e .

• Sc l e ro t i a , s m a l l r o u n d f u n g a l s t r u c t u r e s t ha t l ook l i ke

m u s t a r d s e e d s , a r e s e e n o n t h e d e a d t i s s u e s .

Control

R e m o v e u n d e c o m p o s e d d e b r i s f r o m t h e f ie ld b e f o r e

s o w i n g .
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Collar rot: yel lowed plants

Collar rot: constriction at the collar region (left); sclerotia in

fungal strands (right)
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Fusarium wilt

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

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

s e n t i n t h e so i l o r i s c a r r i e d by s e e d .

Cause

Fusarium oxysporum f. sp ciceri, a f u n g u s .

Symptoms

• S e e d l i n g s c o l l a p s e ; i n t e rna l t i s s u e f r o m t h e c o l l a r re -

g i o n d o w n w a r d s b e c o m e s d a r k a n d d i s c o l o r e d .

• A d u l t p l a n t s w i l t , w i t h t h e i r p e t i o l e s a n d r a c h i s e s

d r o o p i n g .

• I f t h e p l a n t i s c u t a c r o s s t h e c o l l a r r e g i o n , t h e c e n t r a l

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

Control

U s e r e s i s t a n t v a r i e t i e s . E x c l u d e c h i c k p e a f r o m t h e c r o p

ro ta t i ons o f i n f e s t e d f i e l ds for a t l e a s t 3 y e a r s .
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Seedl ing col lapse caused by fusarium wilt

Plants with drooping petiole's

Central portion of stem affected by fusar ium wilt
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Dry root rot

T h e m o s t i m p o r t a n t r oo t ro t d i s e a s e o f c h i c k p e a , a p -

p e a r s a r o u n d f l o w e r i n g a n d p o d d i n g t i m e .

Cause

Rhizoctonia bataticola, a f u n g u s .

Symptoms

• W h o l e p l a n t s d r y u p a n d t u r n s t r a w - c o l o r e d ; s u c h

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

• R o o t s b e c o m e br i t t le a n d h a v e o n l y a f e w la te ra l r o o t s

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

• M i n u t e s c l e r o t i a a r e s e e n o n t h e e x p o s e d r o o t s o r

i n s i d e t h e b a s e o f t h e s t e m .

Control

U s e r e s i s t a n t v a r i e t i e s a n d ro ta te c r o p s .
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Plants affected by dry root rot

Sclerotia on bark

Dry root rot: adult plant (left); roots (right)



Black root rot

A m i n o r d i s e a s e t ha t o c c u r s in s o i l s w i t h a re la t i ve l y

h igh m o i s t u r e c o n t e n t .

Cause

Fusarium solani, a f u n g u s .

Symptoms

• D a r k b r o w n l e s i o n s a r e s e e n o n s t e m s a b o v e t h e

c o l l a r r e g i o n .

• R o o t s t u r n b l a c k a n d ro t .

Control

I m p r o v e d r a i n a g e .

3 0



Black root rot: lesions above the collar region (left); symptoms
on roots (right)
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Stunt

T h e m o s t i m p o r t a n t v i ra l d i s e a s e , p r e v a l e n t i n m o s t

c h i c k p e a - g r o w i n g s t a t e s o f t h e c o u n t r y .

Cause

T h e r e a r e r e c e n t i n d i c a t i o n s t h a t m o r e t h a n o n e v i r u s

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

f e ren t p a r t s o f I n d i a .

Symptoms

• P l a n t s a r e s t u n t e d , w i t h s h o r t i n t e r n o d e s .

• L e a f l e t s a r e s m a l l e r , a n d t u r n y e l l o w , o r a n g e , o r

b r o w n . T h e y a r e s t i f fe r t h a n t h o s e o f h e a l t h y p l a n t s .

• P h l o e m t i s s u e t u r n s b r o w n .

Control

• U s e r e s i s t a n t v a r i e t i e s .

• C o n t r o l lea f h o p p e r s a n d a p h i d s .

• S o w la te .
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Stunted growth

Stunt: discolored leaflets (left); browning of phloem (right)

3 3



Ascochyta blight

T h i s po ten t i a l l y d e v a s t a t i n g d i s e a s e i s p r e v a l e n t o n l y i n

n o r t h w e s t e r n I n d i a . D e n s e c r o p c a n o p i e s , h i g h h u m i d -

i ty, a n d c o o l t e m p e r a t u r e s f avo r d i s e a s e d e v e l o p m e n t .

H o w e v e r , s u c h c o n d i t i o n s o c c u r on l y o c c a s i o n a l l y .

Cause

Ascochyta rabiei, a f u n g u s

Symptoms

• T h e d i s e a s e usua l l y a p p e a r s a r o u n d f l o w e r i n g a n d

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

f i e l d . I t c a n a l s o a p p e a r a t an ea r l i e r s t a g e o f c r o p

g r o w t h .

• D a r k b r o w n l e s i o n s d e v e l o p a t t h e b a s e o f t h e s t e m

a n d t h e s e e d l i n g s m a y c o l l a p s e a n d d i e . P y c n i d i a

m a y b e f o r m e d o n t h e l e s i o n s . H o w e v e r , i s o l a t e d i n -

f e c t e d s e e d l i n g s a r e d i f f i cu l t t o no t i ce .

• P y c n i d i a a r e o b s e r v e d o n t h e b l i g h t e d p a r t s . N e c -

r o s i s s p r e a d s k i l l ing t h e p l a n t . I n s e v e r e c a s e s en t i r e

p lan t s d r y u p s u d d e n l y .

• I f c o n d i t i o n s do n o t f avo r d i s e a s e d e v e l o p m e n t t h e

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

t a i n e d i n t h e f o r m o f d i s c r e t e l e s i o n s o n t h e l e a v e s ,

p e t i o l e s , s t e m s , a n d p o d s .

• O n t h e l e a v e s t h e l e s i o n s a r e r o u n d w i t h b r o w n m a r -

g i n s a n d a g r a y c e n t e r t ha t c o n t a i n p y c n i d i a , o f t en

a r r a n g e d i n c o n c e n t r i c c i r c l e s .

34



Field showing large patches of dry plants affected by ascochyta

blight.

Symptoms of ascochyta blight on stems, leaves, and pods.
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• L e s i o n s on t h e s t e m s a n d p e t i o l e s a r e o b o v a t e o r

e l o n g a t e . T h e s i z e o f t h e l e s i o n s v a r i e s a n d s o m e

m a y b e c o m e 3-4 c m long o n s t e m s a n d o f ten g i r d l e

t h e a f fec ted po r t i on . T h e s t e m s a n d pe t i o l es usua l l y

b reak a t t h e po in t o f g i r d l i ng .

• Fu l ly d e v e l o p e d l es ions on p o d s a r e usua l l y r o u n d

a n d m e a s u r e u p t o 0.5 c m i n d i a m e t e r , w i t h c o n c e n -

tr ic r i ngs . Seve ra l l es ions m a y a p p e a r on a s i n g l e

p o d a n d i f in fec t ion o c c u r s i n t h e ea r l y s t a g e s o f p o d

d e v e l o p m e n t , t h e p o d s a r e b l i g h t e d a n d fai l t o de -

ve lop s e e d . La te i n fec t i ons resu l t i n s h r i v e l l e d a n d

in fec ted s e e d .

• S y m p t o m s on t h e s e e d s a p p e a r as a b r o w n d i s -

co lo ra t i on a n d o f ten d e v e l o p in to d e e p , r o u n d , o r i r -

r egu la r c a n k e r s .

Control

• U s e res i s tan t va r ie t i es

• Ro ta te c r o p s

• R e m o v e a n d des t roy d e a d d e b r i s o f i n fes ted p l a n t s ,

o r bu ry i t 10 cm d e e p

• Avo id u s i n g s e e d f r o m i n f e c t e d c r o p s

• S o w la te to m i n i m i z e e x c e s s i v e v e g e t a t i v e g r o w t h
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Stem showing pycnidial bodies on the elongated lesion caused

by ascochyta blight.

Symptoms of ascochyta blight on stems, leaflets, pods, and

seeds.
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Botrytis gray mold

O c c u r r e n c e o f t h i s d i s e a s e i s res t r i c ted to t h e s u b -

t r op i cs , a n d is a m o s t s e v e r e y i e l d r educe r in t h e Terai 

a n d n o r t h e a s t e r n r e g i o n s o f t h e c o u n t r y .

Cause

Botrytis cinerea, a f u n g u s .

Symptoms

• T h e d i s e a s e usua l l y a p p e a r s a r o u n d f l ower i ng t i m e ,

w h e n t h e c r o p c a n o p y i s fu l ly d e v e l o p e d a n d w e a t h e r

c o n d i t i o n s favor in fec t ion a n d d i s e a s e d e v e l o p m e n t .

Fa i lu re t o se t p o d s , a n d f l owe r d r o p a r e t h e f i rst i n d i -

c a t i o n s o f t h e d i s e a s e . L e a v e s a n d s t e m s m a y not

s h o w a n y s y m p t o m s . H o w e v e r , unde r h i gh h u m i d i t y ,

f o l i age s h o w s c l e a r s y m p t o m s i n t h e f o r m o f g r a y o r

d a r k b r o w n les ions . P lan t s o f ten d i e i n p a t c h e s .

• E x c e s s i v e v e g e t a t i v e g r o w t h i s c o n d u c i v e to d i s e a s e

d e v e l o p m e n t .

• T h e d i s e a s e i s m o r e s e v e r e on p lan t p a r t s tha t a r e

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

c o v e r e d w i t h s p o r e m a s s e s , c a n b e s e e n o n t h e

g r o u n d u n d e r t h e p l an t s .

• L e s i o n s on the s t e m c a n g i rd le t h e s t e m c o m p l e t e l y .

T e n d e r b r a n c h e s b r e a k off w h e r e g r a y m o l d h a s

c a u s e d t h e t i s s u e s t o rot. L e s i o n s o n t h e p o d a r e

i r regu la r a n d w a t e r - s o a k e d .

• I f p r o d u c e d a t a l l , p o d s a r e e i the r e m p t y or c o n t a i n

o n l y s h r i v e l l e d s e e d s . G r a y i s h w h i t e m y c e l i a l s t r a n d s

c a n b e s e e n o n i n f ec ted s e e d s .

Control

• A d o p t w i d e r s p a c i n g in d i s e a s e - p r o n e a r e a s , o r t h i n

o u t a n i n f ec ted c r o p t o a l l o w m o r e l ight t o p e n e t r a t e

t h e c a n o p y .

• I n te rc rop w i t h a c r o p s u c h as l i n s e e d , w h i c h is res i s -

t an t t o t h e p a t h o g e n .
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P lan ts a f f ec ted b y bo t ry t i s g ray m o l d w i t h n o p o d d i n g .

F lowe rs k i l l ed by bo t ry t i s g r a y m o l d .
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• P reven t e x c e s s i v e v e g e t a t i v e g r o w t h .

• S o w late.

• U s e var ie t ies w i t h an e rec t a n d o p e n g r o w t h hab i t .

Alternaria blight

L ike bot ry t is g ray m o l d a l t e m a r i a b l igh t i s a l so p reva len t

in no r the rn pa r t s o f Ind ia . H o w e v e r , t h e d i s e a s e is on l y

o f m ino r i m p o r t a n c e .

Cause

Altemaria alternata, a f u n g u s

Symptoms

• T h e d i s e a s e a p p e a r s a t f l o w e r i n g a n d p o d d i n g t i m e

w h e n the c r o p h a s bui l t u p its m a x i m u m c a n o p y .

• Lower leaves m a y s h e d a n d p o d d i n g i s s p a r s e .

• Init ial ly t he l es ions on t h e l e a v e s a r e s m a l l , c i rcu la r ,

a n d pu rp le i n co lor . T h e y a re s u r r o u n d e d by ch lo ro t i c

t i s s u e s w i t h o u t de f in i te m a r g i n s . L e s i o n s la ter t u r n

b r o w n to d a r k b r o w n . U n d e r h i gh h u m i d i t y t h e y co -

a l e s c e , cove r t h e leaf a r e a a n d c a u s e rap id w i t h e r i n g

of ind iv idua l leaf le ts .

• O n t h e s t e m s , t h e l es ions a r e e l o n g a t e d a n d a r e

b r o w n to b lack in co lor .

• I n fec ted f l owers d i e .

• On the p o d s , t h e l es ions a r e c i rcu la r , a n d i r regu la r l y

sca t t e red . A f f e c t e d p o d s t u r n d i r ty b l ack . O n m a t u r e

p o d s , t h e l es ions r e m a i n a s l o c a l i z e d , b l a c k s u p e r f i -

c ia l f l ecks .

• S e e d is i n f ec ted a n d s h r i v e l l e d .

Control

• U s e w i d e s p a c i n g .

• P reven t e x c e s s i v e v e g e t a t i v e g r o w t h o f t h e c r o p .

• Ro ta te c r o p s .
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Lesions of a l ternar ia blight on leaflets.

Flowers ki l led by al ternar ia bl ight.
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Stemphylium blight

T h i s i s a m ino r d i s e a s e in t h e n o r t h e r n p a r t s o f t h e

c o u n t r y . E x c e s s i v e v e g e t a t i v e g r o w t h , h i gh h u m i d i t y ,

a n d t e m p e r a t u r e s a r o u n d 1 5 - 2 0 °C favor d i s e a s e

d e v e l o p m e n t .

Cause

Stemphylium sarciniforme, a f u n g u s .

Symptoms

• L e s i o n s on l eaves a n d p o d s a r e i n t h e f o r m o f r o u g h

ovo id nec ro t i c s p o t s w i t h a d a r k b r o w n c e n t e r a n d a 

b r o a d g r a y border .

• T h e d i s e a s e usua l l y a f f ec t s t h e c r o p f r o m t h e f l owe r -

ing s t a g e o n w a r d s . De fo l i a t i on , e s p e c i a l l y o f t h e

lower b r a n c h e s , i s c o n s p i c u o u s .

• E x c e s s i v e v e g e t a t i v e g r o w t h , h i g h h u m i d i t y , a n d c o o l

w e a t h e r favor d i s e a s e d e v e l o p m e n t .

Control

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

s im i la r t o t h o s e s u g g e s t e d for c o n t r o l l i n g bo t ry t i s g r a y

m o l d .

Sclerotinia stem rot

Sc le ro t i n i a s t e m rot is a l so a m i n o r d i s e a s e . H o w e v e r , in

r e c e n t y e a r s i n c r e a s e d i n c i d e n c e o f t h e d i s e a s e h a s

b e e n r e p o r t e d f r o m n o r t h e r n I n d i a . L i ke o the r fo l ia r d i s -

e a s e s , t h i s d i s e a s e i s a l s o f a v o r e d b y e x c e s s i v e v e g e -

ta t i ve g r o w t h o f t h e c r o p a n d h i g h h u m i d i t y .

Cause

Sclerotinia sclerotiorum, a f u n g u s
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Stemphyl ium bl ight

Rott ing of t he s tems at the basal region caused by

sclerot inia stem rot.
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Symptoms

• Usua l l y a p p e a r w h e n t h e r e i s h e a v y c a n o p y g r o w t h ,

h igh so i l m o i s t u r e , a n d coo l w e a t h e r .

• F i rs t s i gns a r e ch lo ro t i c o r d r y i n g b r a n c h e s , o r w h o l e

p lan ts sca t t e red i n t h e f i e l d . S u c h d r y i n g p l an t s o r

b r a n c h e s rot a t t h e co l la r reg ion o r a t a n y po in t on t h e

b r a n c h .

• T h e l e a v e s o f a f f ec ted p l a n t s / b r a n c h e s tu rn ye l l ow or

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

s t raw c o l o r e d .

• W e b s o f w h i t e myce l i a l s t r a n d s a p p e a r a t t h e co l l a r

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

b r a n c h e s .

• E x t e n d e d g ray i sh l es ions w i t h o r w i t h o u t myce l i a l

coa t i ng c a n a l so b e s e e n o n t h e u p p e r p a r t s o f t h e

s t e m s . W h i t i s h o r b r o w n i s h i r r e g u l a r - s h a p e d sc le ro t i a

c a n b e s e e n , o c c a s i o n a l l y m i n g l e d w i t h myce l i a l

s t rands o n b r a n c h e s o r i ns i de t h e s t e m .

Control

• P reven t e x c e s s i v e v e g e t a t i v e g r o w t h o f t h e c r o p .

• U s e w i d e r s p a c i n g .

• Ro ta te c r o p s .
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Lesions on the stem caused by sclerotinia stem rot.

Whit ish mycelial growth on a lesion caused by sclerotinia

stem rot.
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Root-knot nematodes

T h e s e n e m a t o d e s c a n c a u s e d a m a g e i n l igh ter so i l s ,

a n d c a n b e c o m e s e v e r e y ie ld r e d u c e r s i n heav i l y in fes -

t e d so i l s .

Cause

Meloidogyne s p p (M. incognita a n d M. javanica), so i l

n e m a t o d e s .

Symptoms

• C r o p g r o w t h is u n e v e n .

• In fec ted p lan ts a r e s t u n t e d a n d y e l l o w i s h , a n d y ie ld

poo r l y .

• Kno ts (gal ls) a p p e a r on roo ts .

Control

Rota te c r o p s a n d u s e t o l e ran t v a r i e t i e s i f a v a i l a b l e .
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R o o t k n o t s
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Insects

Pod Borer

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

t h r o u g h o u t I nd ia .

Cause

Helicoverpa s p p (usua l l y H. armigera)

Symptoms

• E g g s ( 1 m m d i a m ) a r e f o u n d o n t h e lea f le ts a n d s t e m .

L a r v a e c a n b e g r e e n , b r o w n , y e l l o w , o r p i n k , b u t a r e

usua l l y s t r i p e d , i r r e s p e c t i v e o f t h e i r co lo r . T h e y

a c h i e v e a l eng th o f 4 cm b e f o r e m o v i n g to t h e so i l

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

g r e y w i t h a w i n g s p a n o f a b o u t 3 .5 c m . L a r v a e f e e d

o n l e a v e s d u r i n g t h e v e g e t a t i v e s t a g e a n d t h e

f l o w e r s , a n d p o d s a s s o o n a s t h e y h a v e d e v e l o p e d .

Control

T h e a c t i o n t h r e s h o l d i s 1-2 l a r v a e pe r p l a n t . M o s t i n s e c -

t i c i des a r e i ne f fec t i ve b e c a u s e o f i n s e c t i c i d e res i s -

t a n c e . C a r b a m a t e s , s u c h a s m e t h o m y l ( l anna te ) a r e

l ikely t o b e m o s t e f fec t i ve a s a r e c o m m e r c i a l b l e n d s o f

a n o r g a n o p h o s p h a t e a n d p y r e t h r o i d i n s e c t i c i d e . N u -

c l e a r P o l y h e d r o s i s V i r u s ( N P V ) a n d n e e m , a p p l i e d a t

labe l r a t es , h a v e s o m e b e n e f i c i a l e f fec t . T h e s e i n s e c -

t i c i des a r e i ne f fec t i ve fo r t h e c o n t r o l o f l a r g e l a r v a e .

P r e d a t o r y b i r d s (ca t t le e g r e t s , d r o n g o s , a n d m y -

n a h s ) s h o u l d b e e n c o u r a g e d o n t o f a r m s b e c a u s e t h e y

eat t h e la rge r l a r v a e . B i r d p e r c h e s c o n t r i b u t e t o t h e

a t t rac t i on p r o c e s s . Ea r l y s o w i n g , e s p e c i a l l y o f a s h o r t -

d u r a t i o n va r i e t y , resu l t s i n t h e c r o p a v o i d i n g a t t a c k i n

n o r t h e r n Ind ia .
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Helicoverpa: adult moth (left); eggs (right)

Helicoverpa: larva and pupa (inset)
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Cutworm

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

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

a r e re la t i ve ly h i g h leve ls o f m o i s t u r e a n d o r g a n i c m a t t e r

in t h e so i l a t s o w i n g t i m e . G e n e r a l l y , i t i s a p e s t o f m i n o r

i m p o r t a n c e .

Cause

Agrotis ipsilon 

Symptoms

• S e e d l i n g s a r e c u t t h r o u g h by l a r v a e a t o r b e l o w

g r o u n d leve l . I n s o m e a r e a s , m o r e t h a n 3 0 % o f t h e

p lan t s c a n b e a f f e c t e d .

• G r a y - b l a c k l a r v a e h i d e b e n e a t h t h e so i l s u r f a c e d u r -

ing t h e d a y , a n d b e c o m e a c t i v e a t n i g h t .

• M o t h s a r e a b o u t 2 5 m m l o n g a n d h a v e b r o w n f o r e -

w i n g s a n d p e a r l y h i n d w i n g s w i t h b r o w n m a r g i n s .

• C r e a m - c o l o r e d e g g s a r e l a i d s i n g l y o n t h e p l a n t s o r

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

Control

I f f a r m e r s fee l t h e n e e d to a p p l y i n s e c t i c i d e to ki l l c u t -

w o r m s , q u i n a l p h o s as a s p r a y o r in a b r a n b a i t s h o u l d

h a v e t h e d e s i r e d e f fec t .
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Seedl ing damaged by cutworm

Cutworm moth
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Termites

T e r m i t e s c a n c a u s e m i n o r d a m a g e . D a m a g e i s m o s t

l ikely to o c c u r in l ight s o i l s , for i n s t a n c e in R a j a s t h a n ,

b u t c a n a l s o a p p e a r o n h e a v i e r so i l s for i n s t a n c e i n

M a h a r a s h t r a .

Cause

Odontotermes s p p

Microtermes s p p ,

Symptoms

T u n n e l l i n g i n t h e roo ts a n d s t e m v i a en t r y h o l e s i n t h e

roo t c a u s e rap id p lan t d e a t h . P l a n t s m a y a l s o b e

s h e e t e d w i t h so i l t ha t c o v e r s t h e f e e d i n g g a l l e r i e s .

F a r m e r s a n t i c i p a t i n g d a m a g e c a n t rea t t h e so i l w i t h

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

s o w i n g .

Control

D a m a g e i s rare ly s e r i o u s e n o u g h t o mer i t s p e c i f i c c o n -

t ro l m e a s u r e s .
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Damage caused by Microtermes sp.
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Postharvest constraints

Storage pests

B r u c h i d s ( C a l l o s o b r u c h u s s p p ) a r e c o m m o n i n s t o r e d

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

in fes ted con ta i ne r . S e e d s h o u l d b e c l e a n a n d s u n - d r i e d

b e f o r e s t o r a g e . I t c a n be p r o t e c t e d by m i x i n g i t w i t h a 

d u s t ( s a n d , w o o d a s h , c l ay d u s t , e tc . ) o r b y c o a t i n g t h e

s e e d w i t h v e g e t a b l e o i l , a n d / o r b y a d d i n g m o t h b a l l s

( n a p h t h a ) o r n e e m l e a v e s t o t h e c o n t a i n e r , w h i c h

s h o u l d b e s e a l e d .
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Seeds damaged by bruchids
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C o p i e s o f t h i s b o o k l e t a r e a v a i l a b l e f r o m

T h e D is t r i bu t i on O f f i c e r

I n f o r m a t i o n M a n a g e m e n t a n d E x c h a n g e P r o g r a m

In te rna t i ona l C r o p s R e s e a r c h Ins t i tu te

fo r t h e S e m i - A r i d T r o p i c s

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

I n d i a n Ins t i tu te o f P u l s e s R e s e a r c h

K a n p u r 2 0 8 0 2 4

Ut ta r P r a d e s h

I n d i a
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About ICRISAT

The semi-arid tropics (SAT) encompasses parts of 48 developing coun-

tries including most of India, parts of southeast Asia, a swathe across

sub-Saharan Afr ica, much of southern and eastern Africa, and parts of

Latin America. Many of these countr ies are among the poorest in the

world. Approximately one-sixth of the world's population lives in the

SAT, which is typif ied by unpredictable weather, limited and erratic

rainfall, and nutrient-poor soils.

ICRISAT's mandate crops are sorghum, pearl millet, finger millet,

chickpea, p igeonpea, and groundnut; these six crops are vital to life for

the ever-increasing populat ions of the semi-arid tropics. ICRISAT's

mission is to conduct research which can lead to enhanced sustainable

production of these crops and to improved management of the limited

natural resources of the SAT. ICRISAT communicates information on

technologies as they are developed through workshops, networks,

training, library services, and publ ishing.

ICRISAT was established in 1972. It is one of 16 nonprofit, research

and training centers funded through the Consultative Group on Interna-

tional Agricultural Research (CGIAR). The CGIAR is an informal asso-

ciation of approximately 50 public and private sector donors; it is co-

sponsored by the Food and Agriculture Organization of the United Na-

tions (FAO), the United Nations Development Programme (UNDP), the

United Nations Environment Programme (UNEP), and the World Bank.

About ICAR

The Indian Counci l of Agricultural Research (ICAR) is a registered

society and is the apex body responsible for promoting, conducting and

coordinating research, education and primary extension education in

the fields of agriculture, animal science, f isheries and allied sectors in

the country. In order to perform these functions in an integrated man-

ner, ICAR has created a National Gr id of Cooperative Research in

which ICAR institutes, state agricultural universities and other educa-

tional and scientific institutions participate in their programs as equal

partners. ICAR is directly involved in research through its 49 central

institutes that include 4 national bureaux, 30 national research centers,

and 8 project directorates on fundamental and applied aspects of indi-

vidual crops, commodi t ies, and discipl ines, that have direct relevance

to agriculture, animal husbandry, f isheries, and all ied sectors. ICAR

also operates 70 all India coordiated research projects on important

commodit ies and research areas that are multilocational and multi-

disciplinary in nature. Research on pulses including chickpea is carried

out by the Indian Institue of Pulses Research (IIPR), Kanpur, and var-

ious State Agricultural Universities. The All India Coordinated Chickpea

Improvement Project has its headquarters at IIPR.




