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ABSTRACT: The parasitization of Helicoverpa armigera (Hubner) larvae and pupae was 

~tudied d~ring ?004-05 and 2005-06 from field col/ected life stages on pigeon pea. The 
Ichneumo.md, Ertborlls argellteopilosus was found to be the most effective and active parasitoid 
of early Instar larvae from 45'· Meteorological week (MW) till 51" M\V and recorded the 
highest parasitization in 46'h MW (25.00 per cent). The other ichneumonid, Call1pletis cfllorh1eae 
was observed to be active in December (16.67 per cent). Parasitism by a 8raconid, Braco" sp., 
noticed from 45'h to 47'h MW and SO'" MW, was up to an extent of 7.89 per cent. On pigeon pea, 
these parasitoids contributed to approximately two-third of the total mortality 01" early insta r 
H. armigera larvae. Tachinid parasitoids were found to be associated with the late larval lnstar 
and pupae. The parasitization of late larval instars was noticed from 47'· MW to 52"d M\V and 
the population reduction was estimated to be 17.86 per cent, which was highest in 48'" MW. 
Simila rly, HaN PV disease infection also played an important role in population suppression 
of early and late instar larvae to an extent of 7.69 and 3.57 per cent, ;respectively. Pupal 
mortality by a tachinid was noticed from 461h MW to 52nd MW in the range of 8.33 to 26.32 per 
cent. 

KEY WORDS: Bracoll spp., Campo/eli.\· chloritleae; £riborus argellleopi/osllS. Helic:ov~rp{[ 
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Pigeonpea [Cajaflus cajan (L.) Mills Paugh] 
is one of the major legume crops in India and it acts 
as a main source of protein in the diet. The area and 
production under pulses, including pigeonpea, have 
increa.sed in the last decade, but there is only a 
small change in productivity (Anonymous, 2005). 

Pigeonpea is attacked by a large number of 
insect pests at all stages of its growth, which is one 
of the major factors for its low productivity. It is 
only during flowering and fruiting stage that 
~igeonpea is usually attacked by the most 
Important pests namely, pod borer, Helicoverpa 
armigera (Hubner). On an average, a single larva 

of H. armigcra per plant of pigeon pea couto reduce 
the yield to an extent of 138.5 kg/ha (Reddy, et aI., 
2001). As a result of repeated application of 
insecticides for its management, the pest has 
developed resistance to various groups of 
insecticides. Biocontrol is now considered as one 
of the major components of Integrated Pest 
Management (lPM), which seeks to rr aximize the 
contribution of naturally occurring parasitoids, 
predators and pathogens to the redudion of pest 
population. In India, altogether 100 parasitoids of 
H. armigcra have been reported (Nikam and 
Gaikwad, 1989). Among these, Eriborus 
argentcopilosus (Cameron), Campo/ctis chlorideae 
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(Uchida) and tachinids are important (Srinivas and 
Jayaraj, 1989 and Singh, et aI., 199\). There is a 
need to conserve and augment the active and 
potential natural enemies. Estimation of the field 
parasitization is important in order to quantify the 
natural field mortality of the pest by the action of 
these parasitoids and hence the present study was 
initiated. 

Various stages of H. armigera were collected 
from an unsprayed field of pigeonpea crop 
cultivated at the experimental plot of Central 
Research Farm, Akola, during 2004-05 and 2005-06. 
These larvae were reared under laboratory 
conditions at the Department of Entomology, Dr. 
PDKV, Akola. To record the parasitism of H. 
armigera, early (I-III) and late instar (IV and V) 
larvae on pigeonpea were collected. To check pupal 
parasitism, the pre-pupal larvae were collected as 
soon as they appeared in the field and reared till 
pupation. The sampling of larvae was done at 7 
days interval from 25 plants on a 500 sq. m. non
replicated plot and reared individually in small 
plastic vials to avoid cannibalism. The larvae were 
reared on pigeonpca buds and pods and the food 
was changed regularly as and when required until 
pupation of the pest or parasitoids. Similarly, the 
pupae were kept ti II the emergence of adult moths 
or parasitoids. The observations on total mortality 
and parasitization due to different parasitoids were 
recorded week wise, separately. 

The early instal' (I-HI) larvae of H. armigera 
were noticed on pigeonpea from 451h meteorological 
week (MW) till lSI MW of next year during both the 
seasons with mean peak population in 491h MW 
(Table I). The maximum mortality of 41.02 per cent 
was noted in 471h MW. The parasitoids, E. 
argenteopiloslIs and C. chlorideae (Hymenoptera: 
Ichneumonidae) and Bracon sp. (Hymenoptera: 
Braconidae) were major biotic factors with HaNPV 
infection associated with the early instar larval 
mortality of H. armigera on pigeonpea. E. 
argenleopiloslis was noticed with the initiation of 
the pest from 451h MW ti II 51 sl M Wand Bracol1 sp. 
from 45th to 471h MW and 50lh MW, while C. 
chlorideae parasitization was observed in later 
weeks in 471h, 49th

, 51 51 and 52,ld MW. HaNPV infected 
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larvae were noticed in 48'h, 49,h and 51" MW (Table 
I). 

The early instar larval parasitization by E. 
argenteopilosus in pooled data ranged from 5.00 
to 25.00 per cent and the activity was highest in the 
third week of November (46th MW) during bath 
years. The population suppression by C. 
chlorideae ranged between 5.13 and 16.67 percent 
and was highest at the end of December (52nd MW). 
Larval parasitization by Bracoll sp. was to the extent 
of5. 13-7.89 per cent, the maximum being in 50lh MlW. 
HaNPV disease infection was observe'Cl t(i}) tlh.e 
extent of7.69 per cent in early December:. Parasitiisnm 
recorded by E. argellteopilosus was. high:en lIDS 

compared to that by C. chlorideae and BJm.YlrtJifll sp_ 
However, about more than half ofthe totali m(lTtrtalli:ty 
was caused due to parasitization by these three 
parasitoids during the crop season. The total 
parasitization was highest in 471h MW (33.33 per 
cent), followed by 461h MW (32. 14percent):md 50"" 
MW (21.05 per cent), while the remaining mortality 
was caused by unknown reasons. 

In the previous studies on key mortality 
factors, Bilapate et al. (1979) reported virus. 
parasitoids and some unknown reasons as 
responsible for the mortality of grown up larvae. 
Bilapate (1981, 1985 and 1989) observed that C. 
chlorideae acted as the key mortality factor in 
reducing the population of early larval instars. 
Bilapate et al. (1988) further reported that the 
parasitization of early instar larvae of H. armigera 
was caused by C. chlorideae and Eribonls sp. on 
pigeonpea. Nikam (1990) stated that ichneumonids 
were effective larval parasitoids preferring young 
larvae up to 2'KI instar for parasitization. Singh and 
Ali (2003) observed C chlorideae activity from 
December to February in early instar larvae. 
Gotarkar (2004) recorded Apanteles sp., Eriborus 
sp. and C. chlorideae and NPV as the major biotic 
mortality factors of H. armigera for population 
reduction. These earlier findings confirm the 
observations made during the current experiment. 

The late instar (IV and V) larvae appeared in 
the field from 461h MW to lSI MW (Table 2). The 
peak infestation was observed in 481h MW and 
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TlIlI* J. Mortality aud ~ation in early insta~ (I to III) larva~ of H. ;'''lIligera on pigeoap~ 
M Period of No>.. Qf Total per E, argent C. chlo 61f'l/¥c(an Total per Pc'!' cent 
W week l~ cent larval eopilosus 

, 
rideae sp .. cent pnra HaNPV , 

lD'~ed' mortality sitizatl(;)n I infection , 
j 

A 71 28.57 0.0 0.0 14.29 14.2:9 @! •. OI 
j 

45 5· 1 I B $ 25.00 12.50 I 0.0 rUt 1250 01 .. 0 

,,"OV:. C 715 26.67 6.67 0.0 6.67 13 . .3\31 0.0 

A \16 31.25 IS;. 7'5 0.0 12:..501 21!.25 0.0 
! 

46 12-1 &: B 12 41.66 i 3'3'.313- 0.0 Ol{l, 3\LU 0.0 I 

i 
" c- f4 35.71 I 

Z5.(i'(i)l 0 .. 0 , 7 .. l4 32..84 0.0 

1 
0.0 A 19 36.84 li.$.T9i U}..5J f (F",il) 26_32 I 

! I I 41 E9L 2!5 B 2@ 45.00 :rot.N 0'.0 II~Jro 40.00 0.0 , ? 

I C 19_5 41.02 I ZUiS 5.B 
j 

S.13 33.33 0.0 i 

A 20 25.00 !Ii no.GO 0,0 I 01.1\) 10.00 10.00 

-tS- Zm,...2 B 19 31.58' n 
ul 15.79 0.0' 0.0 15.19 5.26 
'! 

Illec_ C 19_5 28.21 il 12..82 O.Oi 0.0 12.82 7.69 

A 18 22.22' 11.11 11..1;11 0_0 22.22 0.0 

49 3-9 R 22 27.2.7 0.0 9.Q~ 0.0 9.09 4.54 

C 20 25 .. 00 5.0 101..100 0_0 15.00 2.50 

A 17 35.301 17.65 @_O 0.0 17.65 0.0 

SO 10-16 B 2 I 33.33 9.52 0.0 14.29 23.81 0.0 

C 19 34.21 16.67 0.0 7.89 21.05 0.0 

A 12 25.00 0.0 0.0 0.0 16.67 8.33 

5 I 17-23 B 16 18_75 7.14 12.50 0.0 12.50 0.0 

C 14 21.43 0.0 7.14 0.0 14.29 3.57 

A 8 25.00 0.0 12.50 0.0 12.50 0.0 

52 24-3\ B 10 20.00 0.0 20.00 0.0 20.00 0.0 

C 9 22.22 0.0 16.67 0.0 16.67 0.0 

A 3 0.0 0,0 0.0 0.0 0 .. 0 0.0 

I 1-7 B 4 25.00 0.0 0.0 0.0 0.0 0.0 

Jan. e 3.5 14.29 0.0 0.0. 0.0 0.0 0.0 

MW= Meteorological week. A = First year (2004-05), B = Second year (2005-06) and C = Pooled mean. 
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Table 2. Mortality and parasitization in late instar (IV and V) larvae of H. armigera on pigeon pea 

M Period of week No, oflarvae Total per cent Pel' cent larvae Per cent 

W observed larval mortality parasitized by HaNPV 
Tachinid fly infection 

A 4 25.00 0.0 0.0 

46 12-18 B 5 0.0 0.0 0.0 

C 4.5 ILl 1 0.0 0.0 

A 8 25.00 12.50 0.0 

47 19-25 B 9 22.22 I l.l 1 0.0 

C 8.5 23.52 11.76 0.0 

A 15 26.67 13.33 6.67 

48 26-2 B 13 23.08 23.08 0.0 

Dec. C 14 25.00 17.86 3.57 

A 12 25.00 0.0 0.0 

49 3-9 B 14 35.71 14.28 0.0 

C 13 30.77 7.69 0.0 

A 1 I 
0< 

27.27 18.18 0.0 

50 10-16 B 16 25.00 6.25 0.0 

C 13.5 25.92 1 l.l 1 0.0 

A 13 '.-. 
15.38 , 7.69 0.0 

. 
51 17-23 B 12 16.67 0.0 0.0 

C 12.5 16.00 4.00 0.0 

A 7 14.29 14.29 0.0 

52 24-31 B 9 11.11 0.0 0.0 

C 8 12.50 6.25 0.0 

A 3 14.29 0.0 0.0 

1 1-7 B 6 16.67 - 0.0 0.0 

Jan. e 4.5 22.22 0.0 0.0 

MW = Meteorological week, A = First year (2004-05), B = Second year (2005-06) and C = Pooled mean. 
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Table 3. Mortality and parasitization in pre-pupal larvae and pupae of H. armigera on pigeon pea 

M Period Pre-pupal larvae Pupae 
W of week 

Total per cent No. of larvae Per cent larvae No. of pupae Total per cent Per cent PUPU( larval observed parasitized by observed pupal parasitized mortality 
Tachinid fly mortality by Tachinid 

fly 
A 4 25.00 0.0 3 33.33 33.33 

46 12-18 B 3 0.0 0.0 3 33.33 0.0 

C 3.5 14.29 0.0 3 33.33 16.67 

A 7 0.0 0.0 7 28.57 0.0 

47 19-25 B 8 12.50 0.0 7 14.29 0.0 

C 7.5 6.67 0.0 7 21.43 0.0 

A 12 16.67 8.33 10 30.00 20.00 

48 26-2 B 11 18.18 9.09 9 33.33 1l.11 

Dec. C 11.5 17.39 8.70 9.5 31.58 15.79 

A 11 27.27 9.09 8 37.50 25.00 

49 3-9 B 13 15.38 15.38 11 36.36 27.27 

C 12 20.83 12.50 9.5 36.84 26.32 

A 10 10.00 0.0 9 33.33 22.22 

50 10-16 B 16 18.75 6.25 13 30.77· 15.38 

C 13 15.38 3.85 11 31.82 18.18 

A 8 25.00 12.50 6 33.33 0.0 

51 17-23 B 10 10.00 0.0 9 22.22 0.0 

C 9 16.67 5.56 7.5 26.67 0.0 

A 6 16.67 0.0 5 20.00 0.0 

52 24-31 B 7 0.0 0.0 7 28.57 14.28 

C 6.5 7.69 0.0 6 25.00 8.33 

A 0 0.0 0.0 0 0.0 0.0 

I 1-7 B 4 25.00 0.0 3 33.33 0.0 

Jan. C 2 25.00 0.0 1.5 33.33 0.0 

MW = Meteorological week. A = First year (2004-05), B '" Second year (2005-06) and C = Pooled mean. 
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highest rmlll1l1taI:itty ,of 30.771 per cent nmioed in the 
socond wedkoffiecember (4<g111 MW) in pooled data. 
An unidenltiilfiied !taChinid (Diptera: Tachinidae) 
caused tthe p;3ITasrtizaltl{)rn oflbte instar J:arw.ae of H. 
armigera;amd~-:as~ Jfium bst weekofTNJioJw-enriher 
till Docembec 'Tihe Ime:llln parasitization due to this 
tachinld was4J}{g-B7...$6 percent with the maximum 
activity in 48"" iMW.., when pest infestatl:ico:rn \W<m; 

higbest This par.lllSirloid !re.COrded about ooe 1fbiimd 
of total mortality ~ crop season and th.e 
remaining mortality ~ due to unknown f';ac${)[$.. 

HaNPV caused 3.57 pe!I'cmrtmortality during 1I.la.e 
fi~twcekofDe~beL 

Earlier, Bilapate dal. (11'979 and 1988) reported 
that NPV and some uouIilw.n factors caused 
mortality of grown up larvae. Fwntther, Bilapate(l98D. 
1985 and 1989) observed NP\Y, Carcelia sp. 
(Tachinidae) and unknoWJlll Ineasons as major 
contributors in population redwJ.otiionof late larval 
instars of H. armigera on pii~pea, which is 
comparable with the present fim£llings. 'Srinivas and 
Jayaraj (1989) observed that the ca:rlty larval stages 
of 110ctuids were more prone to attack than later 
stages on pigeonpea. as in the present 
investigation. Gotarkar (2004) recollded the larval 
mortality to the extent of 44.44 per cent due to 
different mortality factors along with NPY infection 
on pigeonpea, which is in agreement with the 
present findings. 

Pre-pupal larvae were noticed from 46th to 1 sl 

MW and the maximum mortality was observed in 
lSI MW (25.00 per cent) and 491h MW (20.83 per 
cent) (Table 3). Parasitization of pre-pupae by 
tachinids was recorded (3.85 to I 2.50 percent) from 
48'h to 51 st MW and was highest in 49th MW. The 
pupae obtained from pre-pupal larvae were noticed 
from 46th till Is' MW (Table 3). The mean mortality 
was 21.43-36.84 per cent with the maximum in 49 th 

MW. Tachinids also emerged as major parasitoids 
from the pupae of H. armigera in November and 
December except in 47th and 51 5

' MW. Tachinids 
suppressed pupal population by 8.33-26.32 per cent 
by leaving empty puparium with maximum 
parasitization in 49'10 MW. As an average, half of 
the total mortality was caused by tachinids and the 
other mortality reasons were unknown. 
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Previollt"SDy .. Bilap.2l.11:e (1981. 1985, 1989) and 
Bi lapate elf at. (1 '979. 19,88) rectOToed 
GOl1iophthaiJu.us i:wJZli and unknoWV!n 'reasons were 

lthe major mOlltlldiity If.actt:olf'S for pupal reduction of 
iH. armigera in g~on surviva~ o.n lItiigeonpea. 
(Gotarkar (20M) ~d uheactivity oTtG. hallifrom 
4I-7lh to 51 st MW par.asitizin£ pupae in ,the range of 
::20 to 36.36 per cerrt.. The .above fin.dings are in 
alCcordance with the present studies. 
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