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Abstract
Bracon hebetor is one of the most common polyphagous larval ecto parasitoid in the Indian subcontinent. It has wide host range and successful bio control agent recommended for control of
lepidopteran larvae in many crops and stored grains. Laboratory studies were conducted to know the
prasitization of B. hebetor on three hosts, Corcyra cephalonica, Helicoverpa armigera and Spodoptera
litura. In no choice and dual choice condition it was found that B. hebetor parasitized C. cephalonica and
H. armigera larvae and not parasitized S. litura larvae. Fecundity was found to be zero on S. litura under
dual choice condition with C. cephalonica or H. armigera. C. cephalonica and H. armigera are found to
be preferred hosts for B, hebetor.
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Introduction
Bracon hebetor Say is most widely used gregarious polyphagous ecto parasitoid which
parasitizes many lepidopteran larvae. B. hebetor females first paralyze the last-stage larvae of
their host in a "wandering" phase by injecting paralytic venom and ovipositing variable
numbers of eggs on or near the surface of paralyzed host (Mukti and Thomas, 2010) [11]. It
attacks many important lepidopterous pests of both stored product as well as pests of field
crops (Dabhi et al., 2011, Landge et al., 2009) [3, 8].
The rice moth Corcyra cephalonica Stainton is an important insect-pest of different stored
products in tropics (Jyothi et al., 2017). In India, this pest is being utilized in bio-control
research developmental units for mass production of number of natural enemies which
includes both parasitoids and predators (Jalali and Singh, 1992, Jyothi et al., 2017) [5]. S. litura
is a serious pest of various economically important crops such as cotton, tomato, grondnut,
chilli, tobacco, castor, okra and pulses in India, China and Japan (Promod et al., 2015) [14]. H.
armigera is a major pest of many economically important crops in India, including cotton,
pigeonpea, chickpea, sunflower, tomato, sorghum, millet, okra, and corn (Manjunath et al.
1989, Sharma 2001) [9, 16]. H. armigera is a polyphagous insect pest in the Indian cropping
system and completes approximately 10 generations per year among the crops it attacks (Ravi
et al. 20015) [15]. Laboratory studies were conducted on these three insects as host for B
hebetor rearing.

Correspondence
Sree latha Edpuganti
National Institute of Plant
Health Management,
Hyderabad, India

Materials and Methods
The laboratory studies were carried out in Bio control laboratory at National Institute of Plant
Health Management during the year 2018.
Bracon hebetor Culture: A clean dry tub was taken and a cotton swab dipped in honey was
placed on one side of tub. Then 50 g of broken sorghum grain was taken in the tub and 400
Corcyra larvae were placed and 50 B. hebetor adults were released. Tub was covered with
muslin cloth and kept it for 30-40 days. Honey cotton was changed once in two days and
sorghum grain was turned once in a week. The adults coming after 30-40 days were collected
and used to conduct experiment (NIPHM). H, armigera culture: Larvae of H. armiger were
obtained from a laboratory culture maintained at NIPHM. Supplemented with field-collected
larvae. Larvae were reared on a chickpea based diet (Armes et al., 1993) at 27C.
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S. litura culture: Larvae of S. litura were reared on castor
leaves at NIPHM and used for experiment.
For no choice tests, equal size and equal weight 0.0544 g/
larvae were taken for the studies. The method followed was
Sandwich method (NIPHM). In this method, 20 B. hebetor
adults were released in the jar and cotton dipped in 10%
honey solution was placed to one side of the jar which
provides nutrition for the adult B. hebetor. The jar was
covered on the top with a muslin cloth. Ten C. cephalonica
larvae were placed on the cloth and again it was covered with
a muslin cloth on the top. The adults which were present in
the jar were fed on the honey solution and parasitized the
larva by inserting ovipositor through muslin cloth. In the
second jar 20 adults of B. hebetor were released and 10 S.
litura larvae were taken for parasitization (Table 1)
For Dual choice tests in the third jar, a combination of C,
cephalonica 10 larvae and S. litura 10 larvae were taken. The
experiment was initiated on 16th January 2018; the parasitized
larvae were shifted to petri plates on 18th January 2018 and
the adults were counted for 3 days after first emergence.
The experiment was repeated on 23rd January 2018 including
H. armigera as the third host. In jar 1 C. cephalonica, in jar 2
S. litura and in jar 3 H. armigera were provided under no
choice conditions. In jar 4 H. armigera and C cephalonica

and in jar 5 H. armigera and S. litura were provided under
dual choice conditions. In all the experiments 5 larvae were
taken with total weight of 0.2722 g. Parasitized larvae were
shifted to Petri plates on 2nd day, number of pupae were
recorded on 4th day and number of B. hebetor adults emerged
were counted for 3 days from the date of first adult
emergence.
Results
The experiment was initiated on 16th Jan 2018 and on 18th
January it was found that the larvae of C. cephalonica in two
jars were parasitized, whereas none of the S. litura from either
no choice experiment or from the dual choice experiment was
parasitized. In the first jar 80 pupae were formed on C.
cephalonica. Fourteen days after parasitization 38 adults were
emerged from jar 1 on 30th January 2018; later 20 adults
emerged on 31st January 2018 followed by 21 adults on 1 st
February 2018. In the second jar, none of the S. litura larvae
were parasitized. Hence, pupae were not formed. In the third
Jar, 41 pupae were formed on C. cephalonica. The adult
emergence started in the same day as seen in the first jar i.e.,
30th January 2018. On the first day 18 adults emerged,
followed by 10 adults on 31st January and 13 adults on first
January 2018 (Table 1).

Table 1: Bracon hebetor Say development on Corcyra cephalonica Stainton and Spodoptera litura Fabricius in no choice and dual choice
experiments, NIPHM, Rajendranagar
Exp. on 1601-2018
Jar 1
Jar 2
Jar 3

Larvae/Adults
No. of
released
l/A
C. cephalonica larvae 10
B. hebetor adults
20
S. litura larvae
10
B. hebetor adults
20
S. litura larvae
5
C. cephalonica larvae
5
B. hebetor larvae
20

Total Wt.
g/larvae used
0.5444

No. of Pupae on
20-01-2018
80

No of adults on
30-01-2018
38

No of adults on
31-01-2018
20

No of adults on
01-02-2018
21

0.5444

0

0

0

0

0.2722
0.2722

0
41

0
18

0
10

0
13

On 23rd January 2018 experiment was initiated and it was
found that the larva of C. cephalonica and H. armigera in two
jars under no choice and dual choice were parasitized whereas
none of the S. litura from either no choice experiment or from
the dual choice experiment were parasitized. In the first jar 40
pupae were formed on C. cephalonica. It was observed that
25 adults emerged from jar 1 on 6th Feb 2018 i.e., 14 days
after parasitization, later 10 adults emerged on 7 th February
2018 followed by 03 adults on 8th February 2018. In the
second jar, none of the S. litura larvae were parasitized.
Hence, pupae were not formed. In the third Jar, 36 pupae were

formed on H. armigera. The adult emergence started in the
same day as seen in the first jar i.e., 6 th Feb 2018. On the first
day, 18 adults emerged, followed by 15 and 2 adults. Under
dual choice condition, in jar 4 both H. armigera and C,
cephalonica were parasitized, pupated and adults were
emerged. On H, armigera 35 pupae were formed and 32
pupae on C. cephalonica. Adult emergence was normal on
both the hosts. When dual choice conditions were provided
with H. armigera and S. litura larvae, it preferred only H.
armigera and formed 30 pupae out of which 29 adults were
emerged but no pupae were formed on S. litura (Table 2).

Table 2: Bracon hebetor Say on Corcyra cephalonica Stainton, Helicoverpa armigera (Hub.) and Spodoptera litura Fabricius in no choice and
dual choice conditions
23-01-2018
jar 1
jar 2
Jar 3
jar 4

jar 5

Larvae
C cephalonica larvae
B hebetor adults
S litura larvae
B hebetor adults
H. armigera larvae
B hebetor adults
H. armigera larvae
C cephalonica larvae
B hebetor adults
H. armigera larvae
S litura larvae
B hebetor adults

No. of larvae/
adults
5
10
5
10
5
10
5
5
10
5
5
10

Wt. g/ 5 No. of Pupae on No of adults on No of adults on No of adults on
larvae
27-01-2018
06-02-2018
07-02-2018
08-02-2018
0.2722
40
25
10
3
0.2722

0

0

0

0

0.2722

36

18

15

2

0.2722
0.2722

35
32

20
18

13
12

2
2

0.2722
0.2722

30
0

16
0

12
0

1
0
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Discussion
B. hebetor prefers both C, cephalonica and H. armigera for
its multiplication. B. hebetor reared in laboratory can be
released in field to control H. armigera. Nikam and Pawar
1993 [12] reported that Bracon hebetor Say (Hym. Braconidae)
population can be increased naturally on Corcyra
cephalonica Staint. (Lep., Pyralidae) and B. hebetor acts as
key parasitoid of Helicoverpa armigera Hbn. The results are
in line with Dabhi et al., 2011 [3] who stated that C.
cephalonica was the best host for mass rearing of B. hebetor.
S. litura is neither preferred host for rearing or to control it
using B. hebetor. Dabhi et al., 2013 [3] stated that longest egg
period was recorded in S. litura and lowest period for one lifecycle of B. hebetor female was found in S. litura. Khalil et al.,
2016 stated that intermediate biological activities were found
on H. armigera, and S. litura compared to Galleria
mellonella. Mukti and Thomas (2010) [11] who found out that
Spodoptera exigua produced the greatest number of parasitoid
progeny among the noctuid hosts tested in his experiment.
The results are in line with Alam, et al., 2016. [1] Who stated
that lowest parasitism was recorded on Yard long bean pod
borer followed by S. litura. Mohammad et al., 2017 [10] stated
that the paralysis and parasitisation potential of B. hebetor
were found higher on C. cephalonica while it was shortest on
S. litura. Srinivasan and Mohan (2017) [17] stated that C.
cephalonica possess the requisite nutritional quality for the
growth and development of the larval parasitoid, B.
brevicornis.
B. hebetor has ability to develop and produce significantly
higher number of adult progeny from H. armigera compared
with other noctuid host species. This variation in progeny
production could be caused by venom selectivity that may
require higher levels of venom to effectively paralyze the host
or that may induce another physiological response, so that
parasitoid larvae could successfully complete development
(Alam, et al., 2016) [1]. Based on the results B. hebetor could
be recommended as effective biological control agent to
control polyphagous pest H. armigera which in turn reduce
pesticide application in many crops.
References
1. Alam Md, Md Zintul Alam, Syed Nurul Alam, Md
Ramiz Uddin Miah, Md. Ismail Hossain Mian, M.
Mofazzal Hossain. Host Suitability of Bracon hebetor
Say on Different Lepidopterous Host Larvae. AmericanEurasian Journal of Agriculture & Environmental
Sciences. 2016; 16(11):1701-1710.
2. Armes NJ, Bond GS, Cooker RJ, The laboratory culture
and development of Helicoverpa armigera. Natural
Resources Institute, Chaltam U.K. Bulletin 1993, 57.
3. Dabhi MR, Korat DM, Vaishnav PR. Comparative
biology of Bracon hebetor Say on seven lepidopteran
hosts. Karnataka J Agric. Sci. 2011; 24(4):549-550
4. Dabhi MR, Korat DM, Vaishnav PR, Piyushbhai R.
Reproductive parameters of Bracon hebetor Say on seven
different hosts. African Journal of Agricultural Research.
2013; 8(25):3251-3254.
5. Jalali SK, Singh SP. Effect of infestation of sorghum
grains by different dosage of Corcyra cephalonica on
adult emergence pattern. Entomon. 1992; 17:117-119.
6. Jyoti Raama Bhardwaj, Jaya Laxmi Ganguli, Hadi
Husain Khan, Ramkinkar Sahu. Bionomics of the rice
meal moth, Corcyra cephalonica (Stainton) reared under
laboratory condition on different diets. Journal of
Entomology and Zoology Studies. 2017; 5(5):722-727

7.

8.

9.

10.

11.

12.

13.
14.

15.

16.

17.

~ 2266 ~

Khalil Muhammad S, Abu Bakar M, Raza Muhammad
Afzal, Muhammad A, Aqueel, Huma Khalil, Thierry
Hance. Effects of different host species on the life
history. of Bracon hebetor. Animal Biology. 1570756300002509. 2016.
Landge SA, Wankhede SM, Gangurde SM. Comparative
Biology of Bracon hebetor Say on Corcyra cephalonica
Stainton and Opisina arenosella Walker. International
Journal of Plant Protection. 2009; 2(2):278-280
Manjunath TM VS Bhatnagar, CS Pawar, S
Sithanantham. Economic importance of Heliothis spp. in
India and an assessment of their natural enemies and host
plants, pp. 197Ð228. In Proceedings of the Workshop on
Biological Control of Heliothis: increasing the
effectiveness of natural enemies. New Delhi, India. 1989.
Mohammad Muslim M, Shafiq Ansari, Fazil Hasan,
Paralysis and parasitisation potential of Bracon hebetor
on various Lepidopteran hosts. Agricultural Science
Digest. 2017; 37(4):327-328
Mukti N Ghimire, Thomas W Phillips. Suitability of
Different Lepidopteran Host Species for Development of
Bracon
hebetor
(Hymenoptera:
Braconidae).
Environmental Entomology. 2010; 39(2):449-458.
Nikam PK, Pawar CV. Life tables and intrinsic rate of
natural increase of Bracon hebetor Say (Hym.,
Braconidae) population on Corcyra cephalonica Staint.
(Lep., Pyralidae), a key parasitoid of Helicoverpa
armigera Hbn. (Lep., Noctuidae). Journal of applied
entomology.
https://doi.org/10.1111/j.14390418.1993.tb00381.x 1993.
NIPHM http://niphm.gov.in/mothercultures.html
Promod Kumar Shakya, Masarrat Haseeb, Uzma
Manzoor. Biology of tobacco cutworm, Spodoptera
litura. Biotic Environment. 2015; 21(2, 3):30-33
Ravi KC, KS Mohan, TM Manjunath, G Head, BV. Patil,
DP Angeline Greba, K. Premlatha, J Peter, NGV Rao.
Relative
Abundance
of
Helicoverpa
armigera
(Lepidoptera: Noctuidae) on Different Host Crops in
India and the Role of These Crops as Natural Refuge for
Bacillus thuringiensis Cotton. Environ. Entomol. 2015;
34(1):59-69.
Sharma HC. Cotton bollworm/legume pod borer,
Helicoverpa
armigera
(Hu¨bner)
(Noctuidae:
Lepidoptera): biology and management. Crop protection
compendium. International Crops Research Institute for
the Semi-Arid Tropics. 2001.
Srinivasan T, Mohan C. Population Growth Potential of
Bracon
brevicornis
Wesmael
(Braconidae:
Hymenoptera): A Life Table Analysis. Acta
Phytopathologica et entomologica hungarica. April
10.1556/038.52.2017.010. 2017.

