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ABSTRACT

The field experiment was conducted during Kharif season from August to October of
2010 and during Zaid season from March to June of 2011 at Breeder Seed Production
Centre —Pantnagar-Uttarakhand-India. Observations on a diversity of beneficial insect
in cowpea crop had a total of 33 insect species including 16 insect species visit on
flowers, 13 predators and 4 parasitoids. Among the insect visitors/pollinators total of
16 species belonging to three orders, Lepidoptera (8), Hymenoptera (4) and Diptera
(4). The various groups of predators belong to 5 orders, Coleoptera (6), Neuroptera
(1), Hemiptera (1), Odonata (3) and Arachnida (2) were also observed, which preyed
upon the insect pests of cowpea crop such as aphids, thrips, Jassids and some small
flies. Some small insects were also found on the crop as well as on collected eggs or
larvae, which were identified as insect parasitoid belonging to the order Hymenoptera
including 4 species of the family Eulophidae, Eurtomymidae and Braconidae. They
were observed to parasitize on the lepidopteran larvae and leaf miner. This study
would be helpful to develop an integrated approach for controlling the insect pest and
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enhancing the activity of beneficial insect to obtain maximum yield.
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INTRODUCTION

Cowpea, Vigna unguiculata (Linn.) Walpers is
one of important leguminous crop also known
as crowderpea, black-eyed bean or Southern pea
in English, while Chola or Choli, Chavli, Lobia
in wvarious vernacular languages in India.
Cowpea is one of the most ancient crops known
to man. Its origin and subsequent domestication
is associated with pearl millet and Sorghum in
Africa. It is now a broadly adapted and highly
variable crop, cultivated around the world
primarily for seeds but also as a vegetable (for
leafy greens, green pods, fresh shelled green
peas and shelled dried peas), a cover crop and
for fodder. The largest production is in Africa,
with Nigeria and Niger predominating, but
Brazil, Haiti, India, Myanmar, Sri Lanka,
Australia, The U.S., Bosnia and Herzegovina all
have significant production (Vishnu, 2006).
Worldwide  production of cowpea is
approximately 20 million acres. Cowpea
originated in the Savannah region of West and
central Africa and like many other crops with a

long history of cultivation, they are subject to
heavy losses or entire crop failure as a result of
severe insect predation. As many as 21 insect
pests of different groups have been recorded
damaging the cowpea crop from germination to
maturity. The avoidable losses in yield due to
insect pests have been recorded in range of 66
to 100 percent in cowpea (Pandey et al., 1991).
Based on population build-up and percent
incidence during the Kharif season in Hisar.
Stomoxys calcitrans was also recorded for the first
time as a larval parasitoid of Chrysodeixis
chalcites and Anticarsia irrorata (Sankar et al.,
2005).

Information on biodiversity of beneficial insect
of cowpea especially in Tarai region of
Uttarakhand is totally lacking. Hence, the study
of “Biodiversity of beneficial insect associated
with cowpea at Pantnagar- Uttarakhand — India”
was carried to generate the basic information
which would be helpful to develop management
strategies for suppressing pest population in
cowpea.
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MATERIALS AND METHODS

The experiments were conducted at Breeder
Seed Production Centre, Govind Ballabh Pant
University of Agriculture and Technology,
Pantnagar-263145, District Udham Singh Nagar
(Uttarakhand) India, during Kharif season from
August to October of 2010 and during Zaid
season from March to June of 2011 on different
five cultivars of cowpea.
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Experiment was carried out on five cultivars of
Cowpea; PGCP -1 (Pant lobia 1), PGCP - 4
(Pant lobia 2), PGCP - 12, PGCP — 6 and PGCP
- 14. One cultivar was considered as one
treatment and each was replicated three times
with plot size of 4m x 3m and 50 cm in row
spacing.

R1 R2 R3
PGCP -6 PGCP - 12 PGCP -1
PGCP - 12 PGCP-14 PGCP - 4
PGCP - 4 PGCP-1 PGCP - 6
PGCP - 14 PGCP -6 PGCP - 12
PGCP -1 PGCP -4 PGCP - 14

LAYOUT OF THE EXPERIMENT

Observations on a diversity of beneficial insect
in cowpea crop: Regular surveys were carried out
at weekly interval to record and identify beneficial
insect at various stages (from vegetative to
harvesting) in cowpea field. Collected beneficial
insects were arranged systematically for
identification.

RESULTS AND DISCUSSION

The beneficial insect including pollinators/
insect visitors, predators and parasitoids were
collected from various stages of cowpea with
the help of insect collecting net during the

Kharif season of 2010 and the Zaid season of
2011. Among the insect visitors/pollinators,
total of 16 species belonging to three orders,
Lepidoptera (8), Hymenoptera (4) and Diptera
(4) were observed to visit on the flowers of
cowpea at Pantnagar which are enlisted in Table
1. Hymenoptera represented by three family viz
Apidae, Xylocopidae and Ichneumonidae.
Dipterans included the insect sp. belonging to
the families  Asilidae, Syrphidae and
Techinidae. However, Lepidopteran butterflies
represented by five families viz Nymphalidae,
Pieridae,  Lycaenidae,  Hesperiidae  and
Papilionidae.
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Table 1. Diversity of beneficial insects in cowpea crop during the Kharif season of 2010 and Zaid

season of 2011 at Pantnagar
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INSECT VISITORS/ POLLINATORS ON FLOWERS
Sl. Common name Scientific name Order Family AC“.V Ity
No period
. . . Sep. (2010);
1 | Honey Bee Apis mellifera L. Apidae May (2011)
Xylocopa
2 aestuans Hymenopter
Carpenter bee (Linnaeus) a Xylocopidae
3 Xylocopa sp. May (2011)
4 Ichneumonid Charops sp. Ichneumonidae
wasp
. . Sep. (2010);
5 | Robber fly Efferia sp. Asilidae May (2011)
Eristalis tenax .
6 | Dronefly (Linnaeus) Diptera Syrphidae
Didea fasciata . May (2011
7 | Hoverfly (Macquart) Syrphidae
8 | Tachinid fly Archytas sp. Tachinidae
Painted Lady
9 butterfly Vanessa sp. _
10 Blue Pansy Precis orithya Nymphalidae May (2011)
butterfly (Linnaeus)
Cabbage white o - - Sep. (2010);
11 butterfly Pieris brassicae Pieridae May (2011)
Large Copper .
12 butterfly Lycaena sp. Lycaenidae
Lepidoptera
13 Cu'ge butterfly Parnara sp. pIcop Hesperiidae
(skipper)
14 | Long-tailed blue | Lampides boeticus | veaenidae May (2011)
butterfly (Linnaeus) Y
Swallowtail Papilio demoleus A
15 lemon butterfly (Linnaeus) Papilionidae
Colias erate .
16 | Yellow Butterfly (Esper) Pieridae Sep. (2010)
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PARASITOID
SI. e . . .
NO Scientific name  Order Family Host Activity period
1  [Tetrastichus sp. Lepidopteran larvae
, |Diglyphus Eulophidae  |Leaf miner
harticola Hymenoptera April (2011)
Eurytoma sp. Eurtomymidae |Lepidopteran larvae
4  |Cotesia sp. Braconidae Leaf miner
PREDATORS
Sl.|Common Scientific name Order Family Host ACt.'V'ty
No |name period
1 Verania vincta Gorh Aug.-Oct.
2 Coccinella (2010);
Septempunctata Mar.-Jun.
(Linnaeus) (2011)
3 ) Harmonoia Aphids,
L%dyi)llrd octomacullata Coleoptera | Coccinellidae |  Jassids,
eetle (Fabricius) Thrips
Rodolia sp.
Micraspis sp
Menochilus
sexmaculatus Fab.
7 |Green Chrysoperla carnea |Neuroptera |Chrysopidae |Aphids, Thrips,|April-May
Lacewing |(Stephens) Lepidopteran  |(2011)
larvae
8 |Red murder|Rhynocoris Hemiptera |Reduviidae |Lepidopteran |May
bug iracundus Poda larvae (2010)
9 |Damselfly |Ceriagrion fallax R. [Odonata Coenagriidae |Lepidopteran |Aug.-Oct.
10 |Dragonfly |Anax sp. Aeshnidae  [larvae, (2010);
- X small moths  [Apr.-Jun.
11 Pantala flavescens Libellulidae
(2011)
Fab.
12 [Spiders Meta menardi Arachnida [Metidae Aphids, Thrips
(Latreille) small Flies
13 Agelenopsis sp. Agelenidae
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Efferia sp.

A

Lampides boeticus (Linnaeus)
Fig. 1. Beneficial insect observed on cowpea crop

The various groups of predators were also
observed which preyed upon the insect pests of
cowpea crop (Table 1). A total of 13 species
belong to 5 orders, Coleoptera (6), Neuroptera
(1), Hemiptera (1), Odonata (3) and Arachnida
(2). The Ladybird beetle predators were first to
appear in the field of cowpea to predate mostly

upon aphids. Spiders were found predating upon
aphids, thrips and some small flies. Similarly,
red murder bug, Green lacewing, Damselfly and
Dragonfly were also noticed casually preying
upon aphids, thrips and other small insects.
Some small insects were also found on the crop
as well as on collected eggs or larvae, which
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were identified as insect parasitoid belonging to
the order Hymenoptera including 4 species of
the families Eulophidae, Eurtomymidae and
Braconidae. They were observed to parasitize
on the lepidopteran larvae and leaf miner.

CONCLUSION

During the surveys a total of 33 insect species
including 16 insect species visit on flowers, 13
predators and 4 parasitoids were observed in
cowpea crop. Among the insect
visitors/pollinators on the flowers of cowpea
order Hymenoptera represented by three family
viz. Apidae, Xylocopidae and Ichneumonidae.
Dipterans included the insect species belonging
to the families Asilidae, Syrphidae and
Techinidae. However, Lepidopteran butterflies
represented by five families viz. Nymphalidae,
Pieridae, Lycaenidae, Hesperiidae and
Papilionidae. The various groups of predators
were also observed during the investigation
which preyed upon the insect pests of cowpea
crop. The Ladybird beetle was first to appear in
the field of cowpea to predate mostly upon
aphids. Spiders were found predating upon
aphids, thrips and some small flies. Similarly,
Red murder bug, Green Lacewing, Damselfly
and Dragonfly were also noticed casually preying
upon aphids, thrips and other small insects. Some
small insects were also found on the crop as well
as on collected eggs or larvae, which were
identified as insect parasitoid belonging to the
order Hymenoptera including 4 species of the
families  Eulophidae, Eurtomymidae and
Braconidae. They were observed to parasitize on
the lepidopteran larvae and leaf miner. On the
basis of the results summarized above, it can be
concluded that cowpea crop has a rich
biodiversity of beneficial insects. This study
would be helpful to develop an integrated
approach for controlling the insect pest and
enhancing the activity of beneficial insect to
obtain maximum yield.

REFERENCE

Antoine, S.; Clementine, D.; Patoin, O.A;
Jacques, H., 2005. Field occurrence of
Bruchid pests of cowpea and associated

Nguyen Thi Nghia

parasitoids in a sub humid zone of
Burkina Faso: Importance on the
infestation of two cowpea varieties at
harvest. Plant Pathology Journal. 4(1):
14-20.

Bharathimeena, T, Sudharma, K, Faizal, M.H.,
2008. Seasonal incidence of pod bugs and
their natural enemies in vegetable cowpea
ecosystemsof Kerala. Indian
Journals.com. 14(1).

Huang, C.C; Peng, W.K.; Talekar, N.S., 2003.
Parasitoids and other natural enemies of
Maruca vitrata feeding on Sesbania
cannabina in  Taiwan. Biocontrol.
Biomedical and Life Sciences. 48(4): 407
—416.

Letourneau, D.K.; Altieri, M.A., 1983.
Abundance Patterns of a Predator, Orius
tristicolor (Hemiptera: Anthocoridae),
and Its Prey, Frankliniella occidentalis
(Thysanoptera: ~ Thripidae):  Habitat
Attraction in  Polycultures  versus
Monocultures. Environmental
Entomology. 12(5): 1464-1469.

Pandey, S.N., Singh, R., Sharma, V.K. and
Kanwant, P.W. 1991. Losses due to
insect pests in some Kharit pulses. Indian
Journal Entomology, 53 : 629 — 631.

Sankar, C.; Dahiya, B.; Singh, S.P. 2005. Insect
pests succession on cowpea, Vigna
unguiculata (L.) Walp., under Hisar
(Haryana)  agroclimatic ~ conditions.
Haryana Agricultural University Journal
of Research. 34(1): 63 — 68.

Thejaswi, L.; Naik, M.L.; manjunatha, M. 2008.
Studies on population dynamics of pest
complex of field bean (Lablab purpureus
L.) and natural enemies of pod borers.
Karnataka Journal of Agricultural
Science. 21(3): 399-402.

Vishnu, S. 2006. Vegetable science and
technology in India. Kalyani publishers.
Ludhiana. pp: 470-479.

OMONRICE 20 (2015)



79

Biodiversity of beneficial insect associated with cowpea at Patnagar- Uttarakhand- India
IOM A1

Sw phan bo ciia thién dich trén cdy diu tring tai Pantnaga — Uttarakhand - An P

Thi nghiém “Sw phan bé cia thién dich trén cdy ddu trang tai Pantnagar —Uttarakhand - An Do
duwoc thyc hién vao vu Thu Dong nam 2010 va vu He 2011 tai Trung tam chon tgo hat giong,
Pantnagar, Uttarakhand, 4n Dg. Thién dich trén cdy ddu bao gom 33 loai. Trong dé, 16 loai xudt
hién trén hoa, 13 lodi an thit va 4 loai ky sinh. Muoi sau loai xuat hién trén hoa thugc 3 bg:
Lepidoptera (8 loai), Hymenoptera (4 loai) va Diptera (4 loai). Nhém dn thit gom 13 loai thugc 5
bg: Coleoptera (6 loai), Neuroptera (1loai), Hemiptera (1loai), Odonata (3 loai) va Arachnida (2
loai). Chiing an cdc lodi con trung Qay hai trén cdy dau nhu la ray mém, bo i, ray la va mgt sé
con tring nhé ¢d canh. Két qua phan Idp va dinh danh mét sé loai su va trieng cua cdn tring gay
hai bi ong ky sinh thugc b Hymenoptera c6 4 ho Eulophidae, Eurtomymidae va Braconidae. Cac
loai ong nay ky sinh trén sau cia bé Lepidoptera va sau vé bua. Nghién cizu sé gidp ich cho chién
lirgc quan ly dich hai va tdng cirong hoat dong ciia cdc lodi thién dich trén cdy dau nham dat diroc
ndng xudt toi da.
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