VOL. XII, ISSUE XXXXI, JANUARY 2022

MULTILOGIC IN SCIENCE

ISSN 2277-7601

An International Refereed, Peer Reviewed & Indexed Quarterly Journal for Applied science

PARASITIC EFFICIENCY OF TRICHOGRAMMATOIDEA BACTRAE NAGARAJA ON EGGS OF DIFFERENT

BOLLWORMS
MS Kuyate, VK Bhamare and DG Ingale
Department of Agricultural Entomology, College of Agriculture,

il
Q%51 1,

SRR
) l
]

)
"

Latur (MS) India-413 512
Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (MS) India-431 402

(MS Received: 05.10.2021; MS Revised:

06.11.2021; MS Accepted: 08.11.2021)

MS 2797

(RESEARCH PAPER IN AGRICULTURAL ENTOMOLOGY)

Abstract
The present investigation on “Parasitic efficiency of Trichogrammatoidea bactrae Nagaraja on eggs of different bollworms” was carried
out at Bio-control Laboratory, Department of Agricultural Entomology, College of Agriculture, Latur (VNMKYV, Parbhani), Maharashtra-
India during 2018-19. The parasitic efficiency recorded on four different host eggs viz., Corcyra cephalonica Stainton, Helicoverpa
armigera Hubner, Pectinophora gossypiella Saunders and Spodoptera frugiperda J.E. Smith under laboratory conditions at ambient room
temperature of 28 + 3°C. The parasitic efficiency of Tr. bactrae on four different host eggs ranged from 56.50 to 78.50 per cent under the
laboratory condition at 28 + 3°C. Among the different host eggs, maximum average parasitism was registered on the eggs of C.
cephalonica (78.50 = 4.95 per cent) followed by P. gossypiella (63.50 £ 9.19 per cent), H. armigera (61.50 + 9.19 per cent) and minimum
parasitisation was observed on the eggs of S. frugiperda (56.50 + 6.36 per cent). The findings of present study made it clear that
parasitisation capacity of Tr. bactrae was significantly higher on the eggs of C. cephalonica compared to remaining host eggs under
investigation. Thus, it is proved that parasitic efficiency of parasitoid is influenced by host.
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Introduction
Trichogrammatids are smallest insects, ranging in size from 0.2 to
1.5 mm, solitary or gregarious idiobiont endoparasitoids of insect
eggs. The family Trichogrammatidae is represented by over 800
described species in approximately 90 genera worldwide and is
recognized from all vegetated terrestrial habitats (Pinto, 2006).
Trichogrammatoidea bactrae Nagaraja is an egg parasitoid widely
distributed in the oriental region of the world, adapted to terrestrial
humid habitats and known to attack various insect-pests of cotton,
sugarcane, fruits and vegetables (Nagaraja, 1978). Tr. bactrae found
to attack eggs of many lepidopterous insect-pests such as
Helicoverpa armigera Hubner (Rao et al., 1980), Earias vittella
Fabricius (Rao et al., 1980), Achaea janata Linnaeus (Rao et al.,
1980), Atherigona soccata Rondani (Rao et al., 1987), Pectinophora
gossypiella Saunders (Hutchison et al. (1990), Plutella xylostella
Linnaeus (Keinmeesuke et al. (1992), Chilo infuscatellus Snellen
(Singh, 1994), Epiphyas postvittana Walker (Stevens, 1995),
Ctenopseustis obliquana Walker (Stevens, 1995), Etiella zinckenella
Treitschke (Herlinda et al., 1997), Spodoptera litura Hubner
(Djuwarso et al., 1999), Tuta absoluta Meyrick (Virgala and Botto,
2010) and Craphalocrocis medinalis Guenee (Perera et al., 2015).
Use of Trichogrammatoidea sp. in different pest control programme
proves satisfactory as it gives high level of pest suppression in the
field (Malik, 2001a; Liu et al., 2004; Krishnamoorthy, 2012 and
Mohamed et al., 2016). However, the success of its release depends
upon the factors such as interaction with target host, strain released
and different biological characters that determine the efficacy of
parasitism (Bourchier and Smith, 1996). Keeping this in view, the
biology of Tr. bactrae on different host eggs need to be investigated
so as to generate information pertaining to most suitable host eggs of
bollworm on cotton for effective parasitisation and ultimately the
management of the pests.
Materials and Methods
The studies on parasitic efficiency of 7r. bactrae on four different
host eggs viz., C. cephalonica, H. armigera, P. gossypiella and S.
frugiperda were carried out in a Completely Randomized Design
replicated 5 times. Eggs of different hosts were obtained from
laboratory reared culture of the host insects at Bio-Control
Table 1: Parasitic efficiency of 7Tr. bactrae on different host eggs

Laboratory of Department of Agril. Entomology, College of
Agriculture, Latur during 2018-19.

The experiment was conducted to study the parasitic efficiency of
parasitoid 7r. bactrae on different host eggs viz., C. cephalonica, H.
armigera, P. gossypiella and S. frugiperda under laboratory
conditions. Glass tube (measuring 15 cm in length and 2.5 cm in
diameter) was used as experimental unit. One pre-mated female was
introduced into the experimental tube which was also provided with
80 per cent honey solution soaked in cotton swab as adult food. For
determining parasitism rate, 20 freshly laid, U.V. irradiated eggs of
respective host glued on a yellow paper card strip (measuring 4 x 2.5
cm) was introduced into glass tube (parasitoid per host ratio
maintained at 1:20). The tube was then closed with cotton plugs. The
experiment was conducted until the mortality of parasitoid. The
experiment was replicated five times. The per cent parasitism was
calculated based on the number of eggs which turned black out of the
total number of eggs exposed.

Statistical analysis

The data in respect of biological parameters of 7r. bactrae was
statistically analyzed by standard ‘analysis of variance’. The null
hypothesis was tested by ‘F’ test of significance at 5 per cent level
(Gomez and Gomez, 1984).

Results and Discussion

The data pertaining to parasitic efficiency of Tr. bactrae on four
different host eggs are presented in Table 1 and illustrated through
Fig. 1. The data revealed that the extent of average parasitism of 77.
bactrae on different host eggs ranged from 56.50 to 78.50 per cent
under the laboratory condition at 28 + 3°C. Among the different host
eggs, the maximum average parasitism was registered on the eggs of
C. cephalonica (78.50 + 4.95 per cent) followed by P. gossypiella
(63.50 + 9.19 per cent), H. armigera (61.50 + 9.19 per cent) and the
minimum parasitisation observed on the eggs of S. frugiperda (56.50
+ 6.36 per cent).

The findings of present study made it clear that parasitisation
capacity of 7r. bactrae was significantly higher on the eggs of C.
cephalonica compared to remaining host eggs under investigation.
Thus, it is proved that parasitic efficiency of parasitoid is influenced
by host.

Sr. No. of host | No- of eggs parasitized Mean -

No Host eggs eoos on stri " " per cent Parasitism
. g8 P | 4™ day 5™ day Mean (%)

1. C. cephalonica 100 75 82 78.5 78.50+£4.95
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2. H. armigera 100 55 68 61.5 61.50+9.19
3. P. gossypiella 100 57 70 63.5 63.50+9.19
4 S. frugiperda 100 52 61 56.5 56.50+6.36

The results of present investigation are in accordance with the
findings of Hemachandra and Perera (2016) who revealed that the
level of parasitism of Cnaphalocrocis medinalis (Guenee) eggs due
to Tr. bactrae significantly varied between 0 to 53.76 (mean 8.2 +
5.7) per cent among sampling sites. Chaubey et al. (2014) exhibited
that the parasitic efficiency of 7r. bactrae on the eggs of P. xylostella
at different host parasitoid ratio was in the range of 15.0-31.90 eggs
per female and per cent parasitism varied from 31.53 to 100.0 per
cent. Yan-qing ef al. (2011) showed that the highest parasitism of P.
xylostella eggs cards treated with 2000 mg per cm® of heptacosane
(53.83 per cent) was observed due to 7r. bactrae. Palande and
Pokharkar (2005) indicated that the parasitism of 7r. bactrae was
higher in the eggs of C. cephalonica (91.36 per cent) than P.
xylostella (82.46 per cent).
According to Liu et al. (2004) the parasitism due to 7r. bactrae on
eggs of P. xylostella was in the range of 30-75 per cent. Singh et al.
(2004) revealed that the maximum egg parasitisation of P. xylostella
(83.0 per cent) was recorded in the ratio 100 (host eggs): 5
(parasitoid females), which was on par with other higher ratios of
100:10 to 100:20. Yurong et al. (2004) found that 7r. bactrae, T.
confusum, T. ostriniae, Tr. raoi and T. bifingensis contributed 15-
57.6 per cent of P. xylostella egg parasitism. The results showed that
parasitism could reach 75.8 per cent when other parasitoids were
released at the same time. Bhardwaj and Gupta (2002) evidenced that
the mean parasitisation due to 7r. bactrae was registered to the tune
0f 6.4 and 4.6 eggs on C. cephalonica and P. xylostella, respectively.
El-Hafez and Nada (2000) indicated that the Tr. bactrae parasitism
on P. gossypiella eggs was varied from 16.67-100 (mean 66.19) per
cent at different release distances. However, the per cent parasitised
eggs of P. gossypiella ranged between 0.028 to 16.84 per cent under
field conditions of cotton ecosystem. Wuhrer and Hassan (1993)
revealed that the ratio of parasitised Plutella to Sitotroga eggs due to
Tr. bactrae was 344 to 6.1. The ratio of contacts with
Plutella and Sitotroga eggs was 2.6 to 0.2. Keinmeesuke et al.
(1992) observed 16.2-45.2 per cent parasitised eggs of diamondback
moth due to Tr. bactrae. Naranjo et al. (1992) evidenced that mean
parasitism of P. gossypiella egg due to Tr. bactrae varied between 20
to more 90 per cent during the cotton season. Lim (1986) reported
that the mean total number of C. cephalonica eggs parasitised by fed
mated and virgin parasitoids of 7r. bactrae fumata was 49.0 and
48.7, respectively. According to Rao et al. (1980) egg parasitisation
of Achaea janata due to Tr. bactrae was in the range of 9.1 to 14.7
per cent. Manjunath (1972) revealed that 7r. armigera parasitised
15.5, 20.5, 22.0 and 16.5 per cent eggs of Achaea janata, Corcyra
cephalonica, Gnorimoschema operculella and Heliothis armigera,
respectively.
Conclusion
In conclusion it is to state that in the present investigation the
parasitic efficiency was significantly higher on the eggs of C.
cephalonica compared to remaining host eggs. Thus, it is proved that
parasitic efficiency of parasitoid is influenced by host. Although
these results cannot be used to measure parasitoid efficiency in the
field, they indicate behaviour to be expected in a mass release
programme for the control of the pest. Thus, the biological control
with Tr. bactrae should target the pest species on the basis of
laboratory observations on parasitisation rate and viability.
Accordingly, the quantum and frequency of the release of 77
bactrae can be understood.
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Fig. 1: Parasitic efficiency of 7r. bactrae on different host eggs
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