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REVIEW OF CROP LOSSES CAUSED BY INSECT PESTS IN PIGEONPEA* 
INTERNATIONALLY AND IN I N D I A 

S . S . L a t e e f a n d W . R e e d * * 

A review of the pests and pest caused losses in pigeonpea (Cajanus cajan L. Millsp.) grown in 
different parts of the World is given. At Patancheru (Andhra Pradesh, India1 pest damage assess-
ments on some pigeonpea cultivars during 1975-77 showed that about 80% of the pigeonpea flowers 
were shed without setting pods and up to 32% of the shea flowers were found to he attacked by 
Insects. The relationship of the plants growth habit and the maturity period of the crop to the 
attack and damage by various pests is explained. A summary of pest damage recorded during exten-
sive surveys of farmers' fields in India during 1975-81 is furnished. 

Pigeonpea (Cajanus cajan (L.) Mi l lsp.) is g rown commercial ly in the Indian 

sub-cont inent . East Afr ica, some parts of South and Central America and the 

Caribbean. 

The latest available crop statistics (Parpia 1981) showed a wor ld annual 

pigeonpaa product ion of 2017 thousand tonnes from 2,951 thousand hectares-

India produces about 90% of the wor ld 's recorded product ion and Kenya is the 

second largest pigeonpea producer. 

Insect pests attacking the pigeonpea crop 

Several insects have been recorded as pests on pigeonpea in India (Reddy 

1973; Yadav et.al. 1974; Saxena, 1974; 1978; Davies & Lateef, 1975; 1978; and 

Singh &. Singh, 1878) , but only a few causa economic loss and are common 

over large areas and so can be regarded as major pests. 

Pest group 

Seedling pests and 

defoliators 

Buf/flower pests 

Scientific name 

phyllabius sp. 

Ophiomyis centrosematis 

Megachile spp. 

Caloptllia soyella 
Cydia (Eucosma) critica 

Amsacta albistriga 

Dlachrysia (Plusia) orichaicea 
Colemanis sphenerioides 

Ceuthorrhynchus asperulus* 
Mylabris pustulata* 
Euproctis subnotata 
Lampides boeticus* 
Catochrysops strabo 

Haliothis armigera* 
Exelastis stomosa 

Campylomma livida 

Common name 

Leaf. weevils 

Stemfly 

Leaf cutter bees 

Leaf roller 

Leaf tier 

Haity caterpiller 

Semilooper 
Daccan wingless 
grasshopper 

Bud weevil 
Fiowef beetle 

Hairy caterpillar 
Blue butterflies 
Blue butterflies 
Trup Pop borer 
Pluma moth 

Bugs 
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ests group 

Lepidopteran pod borers 

Lepidopteron pod borers 

Diptoran seed borer 
Coleopteran pod and 
seed borers 

Hymenopteran pod borers 
Homipteran pests 

Scientific name 

Creontiades pallidus 

Megalurothrips usitatus 

Taeniothrips nigricornis 

Heliothis armigera* 
Exe las t is atomosa 
Maruca testulalis* 
Etiella zinckenelia* 
Adisura atkinsoni 

A. marginalis 

Cydia (Eucosma) critics* 
Lampides boeticus 

Catochrysops strata 
Sphenarchas anisodactylus 

Melanagromyza obtusa* 
Apion benignum 

Callosobruchus chinenses* 
C. maculatus* 
C theobromae* 

Tanaostigmodes sp.* 
Clavigralla gibbosa* 
C. scutellaris 

Nezars viriduais 

Dolicoris Indicus 

Anoplocnemis spp. 

Oxyrhachis tarandus 
Otinotus sp. 

Oxycarenus sp. 
Aphis craccivora 
Amrasca sps 
Cicerella spectra 

Common name 

Bugs 
Flower thrips 

Flower thrips 

Tur pod borer 
Plume moth 
Pod borer 
Pod borer 
Pod borer 

Pod borer 

Last tier 
Blue butterfly 

Blue butterfly 
Bean pinme moth 

Podfly 
Seed weevil 

Bruchids 
Bruchids 
Bruchids 

Phytophagus chilcid 
Tur Pod bug 
Ter pod bug 

Slink bug 

Stink bug 

Bugs 

Cow bug 
Cow bug 

Dusky cotton bug 
Aphids 
Leaf hoppers 
Leaf hoppers 
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Many reports are available from other countries on the pest complex of 

pigeonpea, but l i tt le information is available on the extent of damage and on 

y ie ld losses. Hozarika & Abdus (1961) from Bangladesh; Korytkowski & Torres 

(1966) from pern; Materu (1970) from Tanzania; Kohler & Rachie (1971) f rom 

Uganda; Laurence (1971) f rom Trinidad and Okeyo-owuor (1978) f rom Kenya, 

have reported the most common pests on this crop in their countries. 

Insect pest damage to pigeonpea 

Pigeonpea seedlings are attacked by several insect pests, but few plants 

are k i l led and the damage does not seriously affect the later plant growth-

Studies at ICRISAT by sheldrake and Narayanan (1977) showed the removal 

of 50 to 75% of the leaves throughout the reproductive phase resulted in on ly 

s l ight and statistically insignif icant reduction in seed y ie ld . 

Pigeonpea has also been reported to produce an over abundance of buds and 

f lowers , and about 8 0 % of these are shed (Narayanan and sheldrake, 1975). To 

determine the role played by pests in f lower and pod shedding on th is crop, 

insect pest damage was recorded in the shed f lowers and pods f rom six cul t ivars 

w h i c h were grown on deep black soil (vertisol) and on sha l low red soil (a l f isol ) 

at ICRISAT centre. The majori ty of the shed flowers had no detectable pest 

damage so insects probably played only a small role in the f lower shedding. 

However, more than half of the shed pods, particularly f rom the ver t iso l , were 

damaged by pests, so insects may be of importance in determining pod shedding. 

Sheldrake et al. (1979) also showed that removal of early f lowers f rom 

pigeonpea plants had l i t t le or no effect on final grain yield. This ab i l i ty of 

pigeonpea plants to compensate for early f lower loss complicates the pest loss 

assessments in pigeonpea. However, some methods were used to assess yield 

loss due to pod borers in pigeonpea (Lateef, 1977). 

The determinate/clustering types* particularly of the early and mid matur i ty 

groups suffered most f rom lepidopteran borer attack. The indeterminate, mid 

and late matur ing cult ivars had more podfly incidence (Lateef & Reed, 1980 ) . 

Crop losses in pigeonpea due to insects 

Crop loss assessment is v iewed as a prerequisite for pest management and 

sui table techniques have been evoloved for the estimation of losses caused by 

various pests on several crops (Chiarappa 1971 ; Pinstrup-Anderson et al. 1976) . 

In India there are scattered reports that refer to crop loss assessments on 

pigeonpea in different areas. For example Argikar and Thobbi (1957) reprted 

0.3% to 19.6% pod loss due to Exelastis atomosa in Maharashtra. Gangrade 
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(1963, 1964) recorded 27% to 100% pod damage and 11 % to 87% seed loss due 

to podfly in f ive pigeonpea cul t ivars in Madhya Pradesh. In the same state, 

Odak et. al. (1967) recorded that the podf ly , Melanagromyza obtusa caused pod 

damage ranging f rom 3 4 % to 6 4 % in four cu l t ivars and that the actual seed 

damage ranged from 13.5% to 33.2%. The damage by H. armigera and 

E. atomosa was considerably lower Srivastava et.al. (1971) reported f rom 

Kanpur that podfly damage in the pods of var ious cul t ivars ranged from 8% to 

29%. 

Bindra and Jakhmola (1967) reported a h igh ' correlat ion ( r = + 0 . 9 7 ) 

between podf ly incidence and seed damage in pigeonpea in Madhya Pradesh. 

They further reported that the pod f l y damage to seeds ranged f rom 6% to 10% 

by weight and that other pests, i nc lud ing H.armigera, caused only 1% to 4% 

loss. However, Davies and Lateef (1978) reported 5% to 85% pod damage in 

cult ivars of various maturi t ies by lepidopteran pests, of w h i c h H.armigera was 

the most important in Andhra Pradesh. They also reported that podf ly damage 

was severe in the in the late matur ing cu l t ivars w i t h a max imum of 44% 

pod damage. Accord ing to Lateef and Reed (1980) , the incidence of H.armigera 

was greater on determinate/c luster ing types than on the indeterminate ones. 

These reports and others emphasise that threre is a w i d e range of losses due 
to a number of pests on pigeonpea in India and that t he losses vary accord ing 
to location, year and cult ivar tested. 

In Africa there are relat ively few publ ished reports of crop loss assessment 

in pigeonpea. In Tanzania, Mataru (1970) recorded that more than 50% of 

pigeonpea seeds were d is f igured and unmarketable because of pod bug attack. 

In Uganda, Koehler and Rachie (1971) recorded 5% seed damage by Heliothis 

armigera, Okeyo-Owuor (1978) assessed pest caused crop loss in pigeonpeas 

in Kenya using data f rom pesticide trials. He found 13% seed loss due to lepido-

piteran borers and 1 1 % seed loss due to the podf ly , Melanagromyza sp. 

Avoidable loss estimation 

AICPIP-ICAR have encouraged entomologists to conduct comparisoins of 
large (50 to 165m2 ) unrepl icated plots to demonstrate the benefi ts of pest cont ro l 
technology for several years at many centers. AICPIP entomologists have also 
conducted many small p lo t (10-25m 2 ) repl icated tr ials of d i f ferent pesticides. 
Recent data from such tr ials have been summarised (A lCPlP- ICAR. 1978 ; 
Saxena, 1979 and Sachan 1982) . I t can be seen that there were large ranges 
of avoidable losses, both between and w i t h i n locat ions. Such dif ferences 
emphasise the problem of producing estimates of crop loss that are appl icable to 
more than one area and season. 
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Surveys of Pest Damage in India 

An alternative means of assessing pest caused loss is to survey the pest 

caused damage on pigeonpea in farmers' fields and then to estimate the tosses 

that are l ikely to be associated w i t h such levels of damage. The AICPIP 

entomologists have been encouraged to conduct such surveys in the farmers' 

f ields in the v ic in i ty of their research stations and data f rom these surveys are 

presented in the AICPIP reports. In addition ICRISAT entomologists decided 

to embark on sample surveys of farmers' f ields across the major pigeonpea 

g row ing areas of India. These surveys were carried ou t in cooperat ion w i th 

entomologists of the national program. 

The surveys were conducted by travell ing along roads, v is i t ing farmers' 

f ie lds, chosen randomly, after every 20 to 30 km. Each farmer was asked a 

series of questions relating to the crop and they usually perimitted us to collect 

a random sample of 400 to 600 pods from their f ields. Theses samples were 

brought back to our Center, where the damage caused by the di f ferent pests was 

analysed. Our surveys were conducted at the time when pigonpeas were close 

to matur i ty so the damage levels were recorded in the pods that were retained 

on the plants at that t ime. We considered this to be the most useful stage for 

sampl ing. Earlier damage that resu ted in a loss of pods could not be estimated 

in such samples, but some of that damage may have been compensated for by 

later g rowth . However, we know that the percentage pod damage that we 

record is l ikely to seriously underestimate pests caused loss in many cases. 

Such surveys suffer f rom many inadequacies bu t , in the absence of much 

more comprehensive (and cost ly) survey data, they have provided us w i t h some 

quant i tat ive data of the damage caused by the different groups of pests to this 

c rop over the major pigeonpea growing areas of India end across d i f fer ing 
seasons. 

Table 1 shows detailed assessment- of pest damage recorded f rom pod 
samples col lected from a total of 98 fields, over 19 districts of Andhra Pradesh. 
The total seed losses were also estimated in these samples (Lateef, 1677). It 
can be seen that the damage was very variable ranging from 19 t o 7 1 % in 
pods and seed losses ranged from 20 to 7 2 % The incidence of lep idop-
teran borer mainly H.armigera was generally high but podf ly damage was rela-
t ively low in most of the samples. 

An overall summary of the pest damage recorded in pod samples col lected 

f rom 1297 farmers fields across the major pigeonpea growing areas of India is 

presented in Table 2. Here it can be seen that lepidopteran borer damage was 
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relatively severe in the north-west zone where early matur ing pigeopeas that 

mature before the winter are commonly g rown In the northern zone, where 

most pigeonpea crops mature after the winter , the borer damage was relat ively 

l ow but podf ly caused extensive damage. In central India, where mid-and late 

matur ing cul t ivars are general ly g rown , both borer and podf ly caused major 

damage to the c rop . In southern India, H.armigera has caused massive losses 

on pigeonpea in many areas in most years. 

These survey data of percentage pod damage cannot be precisely trans-

lated to yield losses for we do not know how many pods w o u l d have been held 

on the plants i f pests had not caused losses of f lowers and young pods. H o w -

ever, they can be used to estimate min imum losses. Most pods attacked by 

lepidopteran borers give l i t t le or no useful y ie ld but those a t t a c k e d by podfly 

generally lose on ly one or t w o seeds. 

CONCLUSIONS 

The data avai lable indicate that losses to pests are general ly large, o f ten 

exceeding 50% par t icu lar ly in southern India, but that they appear to be very 

variable. Given such var iab i l i ty we can only hope to determine losses and 

subsequently, economic thresholds, for a part icular cul t ivar, agronomic package, 

area and season-

In addit ion to pesticide use and pest damage surveys there is a th i rd 

method of pest caused loss assessement that may be of use. This is by survey-

ing the pest populat ions and relat ing data to the losses that such populat ions 

are known to cause. 

The avai lable data indicate that a l though there are many pests that can 

and do attack this crop, the major losses are caused by pod borer, H.armigera 

in southern India and podf ly, M.obtusa in northern India. I t m igh t be wo r thwh i l e 

to concentrate research upon these t w o pests, to determine the levels of their 

populat ions that cause economic levels of loss, and to at tempt to determine the 

factors involved In the bu i ld up of those populat ions. I t w o u l d be part icular ly 

useful i f we could bui ld up a suff ic ient understanding of the factors involved in 

the determinat ion of the pest popula t ions that w o u l d a l low us to predict damag-

ing populat ions, in t ime and space, and so enable us to plan adequate pest 

management In the farmers' f ie lds. 
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T a b l e : 1 A s s e s s m e n t o f p o d d a m a g e a n d s e e d l o s s i n v a r i o u s d i s t r i c t s o f 

A n d h r a P r a d e s h , I n d i a ( p o d s a m p l e s ) c o l l e c t e d f r o m f a r m e r s ' f i e l d s 

( D e c 2 6 , 1 9 7 5 t o J a n 1 3 , 1 9 7 6 ) . 

N o . S a m p -

D i s t r i c t s |es a s s e s -

i n A . P . s e d 

A d i l a b a d 5 

N i z a m a b a d 2 

K a r i m n a g a r 4 

W a r a n g a l 7 

M e d a k 1 0 

R a n g a R e d d y 8 

N a l g o n d a 1 2 

K h a m m a m 3 

M a h b o o b n a g a r 7 

K u r n o o l 3 

A n a n t a p u r 6 

C u d d a p a h 5 

P r a k a s a m 4 

G u n t u r 6 

K r i shna 3 

W e s t G o d a v a r i 5 

East G o d a v a r i 4 

V i s a k h a p a t n a m 3 

S r i k a k u l a m 1 

M e a n s 

I n s e c t d a m a g e t o p o d s a n d seeds - m e a n ( % ) * * * 

B o r e r P o d f l y O t h e r p e s t s I I I i n f o r m e d : T o t o l T o t a l 

p o d s S e e d s P o d s S e e d s P o d s S e e d s * * P o d s e e d s 

3 3 . 2 

1 8 . 2 

3 9 . 0 

5 3 . 4 

5 8 . 5 

3 9 . 7 

4 8 . 9 

4 0 . 8 

2 4 . 4 

6 7 . 9 

5 5 . 4 

3 5 . 5 

4 3 . 6 

5 0 . 0 

2 2 . 7 

1 7 . 4 

3 7 . 3 

1 7 . 1 

2 0 . 8 

4 1 . 6 

1 6 . 0 

8 6 

2 3 . 8 

2 8 . 1 

3 4 . 0 

2 2 . 8 

2 5 . 3 

1 4 . 4 

1 1 . 1 

4 7 . 7 

3 7 . 9 

2 0 . 1 

2 4 . 7 

3 1 . 2 

1 0 . 7 

9 . 3 

1 4 . 7 

1 3 . 5 

4 . 6 

2 3 . 2 

4 . 6 

1 4 . 6 

8 . 5 

8 .8 

5 . 4 

8 . 6 

6 . 6 

2 3 

4 . 2 

3 . 2 

3 . 0 

5 . 4 

1 .3 

3 . 4 

1.1 

1.3 

1.9 

3 . 8 

1.9 

5.1 

3 . 8 

1 2 9 

4 6 

5 .6 

5 .5 

6 .3 

6 . 5 

0 . 4 

2 3 

2 . 2 

2 8 

5.1 

1 .4 

3 . 8 

0 . 4 

1.0 

0 . 9 

2 .5 

0 . 7 

4 . 1 

1.6 

1 2 

1.5 

7 . 1 
0.8 

2 . 2 

2 . 2 

1.2 

1.3 

2 . 1 

1.5 

1.7 

0 . 1 

1.7 

1.6 

1.2 

3 .7 

21 .3 

49.8 

3 . 1 

1.9 
1.0 

1.2 

5 . 2 

1.6 

1.8 

2 . 0 

1.1 

0 .9 

2 . 2 

2 .8 

0 9 

0 .1 

1.3 

2 . 0 

1.0 

4 . 6 

1 7 . 5 

3 7 . 0 

2 .8 

d a m a g e d a m a g e d 

8 . 4 

1 2 . 5 

4 . 0 

3 .1 

6.9 

7 . 6 

1 5 . 2 

1 2 . 2 

5 .8 

8 . 3 

7 . 5 

3 5 . 2 

4 0 . 8 

2 7 . 7 

1 4 . 6 

1 3 . 2 

1 3 . 3 

8 . 9 

9 . 0 

1 2 . 9 

3 7 . 8 

3 2 . 8 

4 5 . 6 

6 0 . 1 

6 1 . 9 

4 8 . 0 

5 7 . 0 

4 1 . 8 

2 8 . 2 

7 1 . 4 

59 .1 

4 2 . 0 

4 4 . 8 

5 3 . 8 

2 3 . 5 

1 8 . 7 

3 8 . 8 

2 0 . 4 

5 4 . 7 

4 6 . 8 

3 0 . 1 
3 5 . 0 

3 3 . 6 

4 2 . 0 

4 8 . 0 

3 8 . 5 

4 9 . 0 

2 8 . 1 

2 0 . 1 

6 0 . 4 

5 1 . 0 

6 1 . 3 

7 2 . 0 

6 4 . 0 

2 7 . 7 

2 4 , 5 

3 3 . 5 

4 2 . 4 

5 1 . 3 

4 3 . 2 

* O t h e r p e s t s i n c l u d e b r u c h i d s (Callosobruchus spp.) a n d h y m e n o p t e r a n 

p e s t (Tanaostigmodes sp.) 

* * I I I f o r m e d s e e d s - r e s u l t e d f r o m b u g d a m a g e a n d P h y s i o l o g i c a l 

d i s o r d e r s . 

* * * A s s o m e p o d s h a d d a m a g e c a u s e d b y m o r e t h a n o n e p e s t , t h e t o t a l p o d 

d a m a g e i s l ess t h a n t h e t o t a l o f t h e p o d s d a m a g e d b y i n d i v i d u a l p e s t s . 



Tab le 2 I n s e c t p e s t s d a m a g e t o p i g e o n p e a p o d s i n v a r i o u s z o n e s i n I n d i a 

r e c o r d e d d u r i n g s a m p l e s u r v e y s f r o m 1 9 7 5 t o 1 9 8 1 . 

Z o n e s 

1 

I I 

I I I 

IV 

North - West Zone. 

P u n j a b , H a r y a n a , D e l h i 

( e a r l y m a t u r i n g p i g e o n p e a ) 

( n = 4 9 ) 

North Zone 

A b o v e 2 3 ° N 

( L a t e m a t u r i n g p i g e o n p e a ) 

( n = 3 5 9 ) 

Central Zone 
2 0 ° - 2 3 ° N 
( M i d a n d l a t e m a t u r i n g 
p . p e a ) ( n = 4 4 6 ) 

South Zone 

B e l o w 2 0 ° N 

( E a r l y a n d m i d m a t u r i n g 

p i g e o n p e a ) ( n = 4 4 3 ) 

P e r c e n t p o d d a m a g e 

B o r e r P o d f l y B r u c h i d H y m n . T o t a l 

2 9 . 7 1 4 . 5 0 . 0 5 0 . 0 3 4 4 . 0 

1 3 . 2 2 0 . 8 0 . 2 0 . 5 3 3 . S 

2 4 . 3 2 2 . 3 2 . 2 1.6 4 8 . 0 

3 6 . 4 1 1 . 1 6 . 7 2 . 2 4 9 . 9 

n % n o o f s a m p l e s a n a l y s e d f o r p a s t d a m a g e 

293 


