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ABSTRACT: Rhynocoris fuscipes in each temperature regimes could prey on L. erysimi and was
more predaceous during high temperature regimes. The number of Lipaphis erysimi consumed
(v’) by R. fuscipes can be expressed in Hollings’ disc equation [y'=0.10(10-4.6y)x at 14+°1C and
v’'=0.06(10-2.3Y) x at 29+1°C]. The maximum predation rate (k=2.16 at 14+1°C and k=4.3 at
29+1°C) were maximum at higher temperature regimes.
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INTRODUCTION

Lipaphis erysimi (Homoptera: Aphididae) is small sap-sucking insect pest infesting both aerial and

sub-aerial parts of a variety of plants species. It is cosmopolition, at the sometime it is most
abundant in temperate climatic areas. It is unique on an account of their peculiar mode of
reproduction, development, and polymorphism. It may reproduce either by parthenogenesis,
zygogenesis, or pedogenesis. It may either be oviparous or viviparous (Singh and Singh, 2016).
The yard-long bean, Vigna uniquiculata subspecies sesquipedalis L. (Leguminosae) and mustard,
Brassica compestris (Brassicaceae) are very common and important vegetable and oil seed crops.
Both crops are cultivated in parts of Uttar Pradesh, India. The crop yielding is affected due to
frequent occurrences of aphid, Lipaphis erysimi a ubiquitos group of arthropods (Begum et. al.,
1991; Pedigo, 2002), attacking yard-long bean and mustard from seedling to pod maturing stages
of plants. Lipaphis erysimi causes significant and economic damage to different crops including
beans (Attle et. al., 1987) and mustard (Singh and Singh, 1983; Shylesha et. al., 2006).

12


https://www.eajournals.org/

International Journal of Animal and Livestock Production Research 8 (1), 12-18, 2024
Print ISSN: ISSN 2059-903X
Online ISSN: ISSN 2059-9048

Website: https://www.eajournals.org/

Publication of the European Centre for Research Training and Development -UK

Sustainable management of L. erysimi is a big challenge because of their unusual life cycle, wide
spread habitats, and resistance to many pesticides (Bhattacharya, 2019). The reduviid have been
recorded as important natural enemies of several pests, particularly lepidopteran and hemipteran
insects (Ambrose 1999; Sahayaraj et. al., 2006, 2015), in several agro-ecosystem (Sahayaraj,
2012) and tropical rain forest ecosystems (Biwas; Mitra, 2011). Rhynocoris fuscipes is an excellent
predator predominantly found in agro-ecosystems, scrub jungles and semi-arid zones boardering
agro-ecosystem in India (Ambrose; Claver, 1995). We observed that this predator feeding on
Lipaphis erysimi under laboratory condition. The relationship between the consumption rate of a
predator and the prey density of its prey, often referred to as the functional response is a mainstay
in predator-prey theory (Englund et al., 2011). It was recognized early that this relationship is
crucial for the dynamics of population and communities (Nicholson 1935; Holling, 1959).
However, functional response may be regulated by a range of factors such as host plant the prey
(Cedola et al., 2001 and Shah et al., 2013), feeding behavior and history (Castagnoli et al., 1999),
prey species (Donnely et al., 2001 and Hoddle, 2003), predator and its phenology (Farhadi et al.,
2010 and Sharma et al., 2017) and temperature also (Jalali et al., 2010 and Skirvin et al., 2003).
Thus, the specific objective of this study was to compare functional response of Rhynocoris
fuscipes to Lipaphis erysimi under two temperature regimes.

Material and methods: Nymphal colonies of Rhynocoris fuscipes were established from fecundity
female collected from either Agro-ecosystem or Agro-plantation ecosystem located at Aamghat
(Lati.—26.97041, Longi.—83.30451) in Kalayanpur, Campierganj, Gorakhpur. She was maintained
in laboratory at a constant temperature of 30+2°C, relative humidity 65% - 70% under, photophase
13 hours and dark-phase 11 hours in a rectangular transparent plastic container (19Lx12Wx4H
cm). Adult female of Rhynocoris fuscipes were fed on head- crushed grasshopper Heigroglyphus
banian. The pest, Lipaphis erymisi collected from agro-ecosystem was used in their study. During
functional response experiments, the third instars of predatory reduviid from the mass production
containers were first separated and kept in plastic container (Diameter-7.5cm and height-6¢cm).
After this isolation, the instars were starved for 36 hours and the next day; a certain number of (1,
2,4, 8, and 16) Lipaphis erysimi with leaf of host plant (to mimic natural environmental condition
and prevent cannibalism among pest) were given to each predator. Another control arena without
predator was also maintained for assessing natural mortality. After 24 hours, the number of preys
consumed by predator were counted and recorded. The functional response experiment replicated
12 times at two different temperature regimes (14+1°C and 29+1°C) under laboratory condition.
Hollings’ Disc equation (Hollings, 1965) was used to describe the functional response of R.
fuscipes as follows:

Y’=a (Tt-by) x
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Where,

X= number of prey offered.

y= total number of prey Killed in given period of time.

a= rate of discovery per unit of searching time [(y/X)/Ts]
Ts=time spent by the predator searching for prey each day

b= time the predator spent handling each prey individual (Tt/k)
Tt= total time in days prey were exposed to the predators

k= maximum number of prey killed in a given period of time

Prey consumption ratio (y/x)= the ratio of the number of prey offered (x) and killed or consumed
by a predator (y).

RESULT AND DISCUSSION

The nymphal instar of Rhynocoris fuscipes were observed for estimating predatory ability to
Lipaphis erysimi. It was showed a type Il functional response curve against Lipaphis erysimi at
both temperature (14+1°C and 29+1°C) regimes. The result indicated that, R. fuscipes in each
temperature regimes could prey on Lipaphis erysimi and was more predaceous during the high
temperature (29+£1°C) regimes as compared to low temperature (14+1°C) regimes (figurel,2). At
the same prey density, the predation rate of R. fuscipes nymphs increased when temperature
increases from 14+1°C to 29+1°C. The predation rate of Orius sauteri on Dendrothrips minowai
also increased as temperature increased (Zhang, 2021). The number of Lipaphis erysimi consumed
(y’) by R. fuscipes can be expressed in Hollings Disc equation [y’= 0.10 (10 — 4.6 y)x at 14+£1°C
and y’= 0.06(10 — 2.30y)x at 29+1°C]. The functional response of R. fuscipes at different
temperature regimes were shown in Table 1 and 2. The regression statistics and ANOVA indicated
that the temperature had significant impact on functional response of R. fuscipes (multiple R=
0.0909, Significant F= 0.032, intercept P value= 0.043 and x variable 1 P value= 0.032 at 14+1°C
and multiple R=0.994, Significant F= 0.00049, intercept P value = 0.0047 and x variable 1 P value
= 0.00049). The rate of discovery ‘a’ was minimum at higher temperature regimes. Prey attack
ratio (y/x), prey attack (y) and maximum predation rate (k= 2. 16 , k=4.3) were maximum at higher
temperature. The functional response of a predator plays a vital role in the population dynamics of
predatory systems (Schenk et al., 2010). The functional response of R. fuscipes was influenced by
temperature. The predation efficiency of R. fuscipes were increased at higher temperature (29+1°C)
regimes and decreased at lower temperature (14+1°C) regimes. Therefore, nymph of R. fuscipes
can be utilized as biocontrol agents in winter as well as summer crops tickled mustard insect pest
like Lipaphis erysimi.
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Table-1. Functional response of R. fuscipes to L.erysimi at 14+1°C

Prey Prey Max Daysly | Days Days Attack | Rate of Disc equation
density | attack (k) b=Tt/k | all searching | ratio Discovery | Y’=a(Tt-by)
) ) y’s Ts=Tt-by | y/x y/xITs=a
(by)
1 0.58 2.67 7.33 0.58 0.079
2 0.91 4.20 5.8 0.45 0.077
4 1.25 2.16 4.62 5.77 4.23 0.31 0.07 y’=0.10(10-4.6y)x
8 2.0 9.24 0.76 0.25 0.32
16 2.16 9.97 0.03 0.13 0.0
Table -2. Functional response of R. fuscipes to L. erysimi at 29+1°C
Prey Prey Max Daysly | Days Days Attack | Rate of Disc equation
density | attack (K) b=Tt/k | all searching | ratio Discovery | Y’=a(Tt-by)
(69] ()] y’s Ts=Tt-by | yIX y/xITs=a
(by)
1 1 2.3 1.7 1 0.12
2 1.41 3.24 6.76 0.70 0.10
4 1.66 4.33 2.30 3.81 6.19 0.41 0.06 y’=0.06(10-2.30y)x
8 2.33 5.35 4.65 0.29 0.06
16 4.33 9.95 0.05 0.27 0.0
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Fig- 1. Functional response curve of R. fuscipus to Lipaphis erysimi at
14+1°C temperature
2.5
- ¢
= 2
= /‘t
$as
g /
® 1
> /
g
a 05
0 T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18
Prey density (x)
Fig- 2. Functional response curve of R. fuscipes to Lipaphis erysimi at
29+1°C
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