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Feeding potential of Stethorus pauperculus (Weise) (Coccinellidae: Coleoptera) on
tetranychid mites
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ABSTRACT: The feeding potential of mite destroyer ladybird beetle, Stethorus pauperculus (Weise) were recorded on two mite spe-
cies viz., Oligonychus indicus and Tetranychus urticae under the laboratory conditions during September-December 2013. For complete
life cycle the predator S. pauperculus required 548.57+11.00 eggs or 38.20+6.60 larva or 275+6.46 nymphs or 150.07+6.88 adults of O.
indicus, whereas in case of T. urticae it required 544.20+8.28 eggs, or 324.97+6.46 larvae or 249.07+7.65 nymphs or 132.43+4.36 adults.
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INTRODUCTION

There are many species coccinellid beetles which are
acting as major biological control agents of agricultural
pests such as aphids, thrips, mealy bugs and mites in differ-
ent parts of the world. Among the different known species
of coccinellid, the genus Stethorus has a worldwide distri-
bution and is present in tropical rain forests, dry savannas,
orchards and various crops of very different climates and in
many ecosystems (Gordon and Anderson, 1979; Houston,
1980; Guoyue, 1996; Chazeau, 1985). It is estimated
that 90 species of Stethorus are known around the world
(Gouyue, 1996). Among them many are are primary preda-
tors of spider mites (McMurtry ef al., 1970; Hoy and Smith,
1982; Charles et al., 1985), and considered as very impor-
tant biological control agents of spider mites in agricultural
crops (Readshaw, 1975; Hull ef al., 1976, 1977). There are
many species of Stethorus who feed upon a wide range of
tetranychid species while some species such as Stethorus
keralicus Kapur and Stethorus gilvifrons (Mulsant) are
considered as specialists that feed upon Raoiella macfar-
lanei Pritchard and Baker and 7. urticae Koch, respectively
(Nageshchandra and ChannaBasavanna, 1983; Aydemir
and Toros, 1990). Looking to the available literature at
present, only Stethorus punctillum Weise is commer-
cially produced as a mite predator (Copping, 2001). From
India, Puttaswamy and ChannaBasavanna (1977) reported
that S. pauperculus feeding on spider mites infesting

papaya, papaw, castor, citrus, jasmine and various crops
in Bangalore, India. It is also widely distributed in Indian
subcontinent including Pakistan (Irshad, 2001). In India
Puttaswamy and ChannaBasavanna (1977) recorded the
biology of S. pauperculus feeding on Tetranychus cucur-
bitae Rahman and Sapra. The rwo spotted spider mite 7.
urticae is a serious pest of over 200 economically important
crops such as cotton, corn, cucumber, tomato, bean, pep-
per and strawberries (Helle and Sabelis, 1985). Stethorus
punctillum and S. nigripes Kapur were reported as key
biological control agents for 7. urticae (Copping, 2001).
However, the potential of S. pauperculus against T. urticae
and Oligonychus indicus Hirst is still unknown and the key
biological attributes of the S. pauperculus as spider mite
predators have rarely been investigated. Hence, the objec-
tive of this study was to investigate the feeding potential of
S. pauperculus on different stages of both the tetranychid
mites i.e., Oligonychus indicus and Tetranychus urticae, to
be used as a biological agent against tetranychid mites in
the future.

The study on feeding potential of S. pauperculus on
mite species viz., O. indicus and T. urticae were carried out
in the Acarology Laboratory at 27 °C to 31 °C temperature
and 60 to 90 per cent relative humidity. Set of 30 first instar
larvae and newly emerged adults were taken for study on
feeding potential.
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Stock culture of Stethorus pauperculus and red spider mites

Stethorus pauperculus and its preys, O. indicus and T.
urticae were collected from sorghum and okra fields of Col-
lege farm, N.A.U., Navsari. A stock colony of S. paupercu-
lus had been maintained in the laboratory at 25 + 1°C, 75 +
5% RH and 12L:12 D photoperiod in a specially prepared
cages containing okra and sorghum leaves infested with
both the mite species respectively. From the stock culture
mites were transferred onto fresh sorghum and okra leaves
placed on moistened cotton pads (1.5 cm thick) in plastic
trays. Rearing trays were kept under controlled conditions
of 25+ 1_C, 75+ 5% RH and 12L:12D photoperiod. With-
ered and drying leaves were regularly replaced.

Feeding potential

For this purpose first instar larvae brought from stock
culture, were kept in the Petri dishes. Larvae of S. pauper-
culus were reared separately to avoid cannibalism. A set
of 30 larvae were provided with counted number of spider
mites of both the species. The number of mites and its dif-
ferent stages consumed by each instar larvae were recorded
separately and in this way feeding potential of each instar
was computed.

The newly emerged adult beetles of S. pauperculus
kept separately in Petri dishes. A set of 30 adults were pro-
vided with counted number of spider mites of both species.
Number of mites and its different stages consumed were
recorded and fresh food was provided daily. In this way the
feeding potential of an adult was worked out using simple
mean and standard deviations.

Feeding potential of Stethorus pauperculus

The data on the pattern of feeding of S. pauperculus
on different stages of O. indicus and T urticae are presented
in Table 1 and 2.

First instar larva of S. pauperculus required
25.4743.63 eggs or 25.23+1.69 larvae or 10.27+1.75
nymph or 5.80+1.76 adults of O. indicus. The second instar
larvae required 33.87+2.24 eggs or 40.20+2.73 larvae or
20.00+2.57 nymphs or 9.9342.18 adults of O. indicus.
Similarly the third instar larvae required 42.50+3.21 eggs
or 55.63+2.90 larvae or 39.70£2.06 nymphs or 20.17+2.16
adults of O. indicus. The fourth instar larvae of S. pauper-
culus required 69.80+2.25 eggs or 84.67+2.16 larvae or
51.1742.28 nymphs or 20.674+2.48 adults of O. indicus.
In case of adults, the male predators required on an aver-
age 174.87+7.93 eggs or 83.70+2.92 larvae or 73.30+2.66
nymphs or 41.93+2.27 adult O. indicus, while in case of
adult female predators, they consumed 202.07+5.65 eggs

or 90.77+3.00 larvae or 81.53+2.44 nymphs or 51.57+3.17
adults of O. indicus. For complete life cycle S. paupercu-
lus required 548.57+11.00 eggs or 38.20+6.60 larvae or
275.9746.46 nymphs or 150.07+6.88 adults of O. indicus
(Table 1).

First instar larva of S. pauperculus required 23.77+2.52
eggs or 21.50+£1.97 larvae or 7.57+£2.05 nymphs or
5.50+1.35 adults of 7. urticae. The second instar larvae of
predator required 36.07+4.87 eggs or 33.1342.65 larvae or
17.704£2.40 nymphs or 7.57+1.65 adults of T. urticae. In
case of third instar larvae it consumed 53.40+3.26 eggs or
39.77£2.91 larvae or 35.73+£2.42 nymphs or 18.53+2.30
adults of T wrticae. The fourth instar larvae consumed
on an average 78.90+1.96 eggs or 66.40+2.96 larva or
45.03+2.78 nymphs or 15.67+£2.39 adults of 7. wurticae.
The adult male required 158.63+6.37 eggs or 77.27+2.60
larvae or 66.43+3.00 nymphs or 38.70+2.24 adults of prey
i.e. T urticae while the adult female predator required
193.434£3.64 eggs or 86.90+2.66 larvae or 76.60+3.49
nymphs or 46.47+2.73 adults of T urticae for complete
life cycle predator, S. pauperculus required 544.20+8.28
eggs or 324.97+6.46 larvae or 249.07+7.65 nymphs or
132.43+4.36 adults of T urticae (Table 2).

It is revealed from the foregoing observations S. pau-
perculus showed more preference towards O. indicus for
feeding than 7. urticae as was evident from consumption
rate. Among the different stages, the consumption of adult
predator was found to be maximum than that of fourth
instar larvae. On the whole, an individual predator required
to feed on more numbers of eggs during their period of
life followed by larval, nymphal and adult stages of both
the prey mites. It was further found that there was more
requirement of eggs by predator in preference to larval
or nymphal stages as well as adult stages of spider mites,
it was also found from earlier studies that when all other
stages were available, the predator, S. pauperculus did not
prefer adult. However, more preference was given for the
feeding of immature stages.

All the prey stages were attacked by the four larval
stages as well as the adult predator. This kind of prey feed-
ing was also reported by some researchers (Ragkou ef al.,
2004 and Tanigoshi and McMurthy, 1977) in case of S.
punctum, S. punctillum and S. picipes. The larval stages
prefer immature stages of prey mites where as adult preda-
tor was mostly observed feeding on all the stages of prey
mite. Tanigoshi and McMurthy, (1977) also reported simi-
lar feeding ability by Stethorus spp. Further, Ragkou et al.
(2004) in their laboratory experiment on daily consumption
and predation rate of different instars of S. punctillum feed-
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ing on T’ urticae reported that the first instar larva consumed
16.67, 18.56, 19.56 and 14.33 eggs, larvae, nymphs and
adults, respectively. The consumption of adult prey is more
or less similar to the present study according to them, the
daily consumption of prey tends to be higher in the higher
stages of predator, even in adult stage. This phenomenon
is in agreement with the present results. The present study
was also supported by Imani and Shishehbor (2011) from
Iran, who also reported that the adult and fourth instar lar-
vae of S. gilvifrons preferred to feed mostly eggs, followed
by immature stages of the prey mite, Eutetranychus orien-
talis under laboratory conditions at constant temperature of
30 °C. The predatory efficiency of S. gilvifrons increased

during the growth of larval instars when reared on Oligo-
nychus coffeae infesting tea at Nirar Dam (Tamil Nadu) and
an adult consumed 205 eggs, 92.2 larvae, 8§1.8 nymphs and
52.4 adults’ mites per day (Kandasamy ef al. 2010).
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Table 1. Feeding potential of Stethorus pauperculus against Oligonychus indicus

Stages of Stetho- Stages of sorghum mite, Oligonychus indicus
rus pauperculus
Egg Larva Nymph Adult
Range  Mean+ Range Mean+ Range Mean=+ Range Mean+
S.D. S.D. S.D. S.D.
Larva I*tinstar ~ 20-31 25.4743.63 22-28  25.23+1.69 07-13  10.27£1.75  03-09 5.80+1.76
2" instar  31-38 33.87+2.24 36-45  40.20+2.73  16-25  20.00+2.52  07-14 9.93+2.18
3 instar  37-48 42.50+3.21 51-61  55.63+2.90  36-44  39.70+2.06  16-25  20.17+2.16
4hinstar  66-74 69.80+2.25 81-89  84.67+2.16  48-55  51.17+2.28  17-26  20.67+2.48

Adult Male  162-188 174.87+7.93  79-89  83.70+2.92  68-77  73.30+2.66  38-45  41.93+2.27
Female 193-215 202.07+£5.65  85-96  90.77+£3.00  77-86  81.53+2.44  47-58  51.57+£3.17

Total 526-570 548.57+11.00 366-395 380.20+6.60 259-287 275.97+6.46 136-164 150.07+6.88

Table 2. Feeding potential of Stethorus pauperculus against Tetranychus urticae
Stages of Stetho- Stages of two spotted red spider mite, Tetranychus urticae
rus pauperculus
Egg Larva Nymph Adult
Range Mean+ Range Mean+ Range Mean+ Range Mean+
S.D. S.D. S.D. S.D.

Larva I* instar 17-29  23.774£2.52 18-25 21.50+1.97  05-11 7.5742.05 03-08 5.50+1.35
2™ instar  27-44  36.07+4.87 27-39 33.13£2.65  14-21  17.70+£2.40  05-11 7.57+1.65
39instar  49-59  53.40+3.26 35-44 39.7742.91  32-40  35.73+2.42  15-22  18.53%2.30
4" instar  75-82  78.90+1.96 63-71 66.40+2.96  41-50  45.03+£2.78  12-20  15.67+2.39

Adult Male 148-170  158.63+6.37 74-82 77.2742.60  62-71 66.43+3.00 35-43 38.70+£2.24

Female 186-199 193.4343.64 83-91 86.90+£2.66  71-85 76.60+3.49  42-51 46.47+2.73

Total 520-557 544.20+8.28 312-335 324.97+6.46 239-268 249.07+7.65 120-140 132.43+4.36
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