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Utilization Efficiency and Functional Response of Orius similis
Zheng (Hemiptera:Anthocoridae) to Different Preys

ZHOU Xing-Miao, LEI Chao-Liang"  (Institute of Insect Resources, Huazhong Agricultural Universitys
Wuhan 430070, China). Acta Ecologica Sinica.2002,22(12) :2085~2090.

Abstract : Orius similis Zheng (Hemiptera: Anthocoridae) is an important predatory natural enemy in agro-
ecosystem in south of China. Its adults and nymphs can prey Aphis gossypii Glover, Frankliniella
formosae, Tetranychus cinnabarinus, and the eggs or hatched larvae of Pectinophora gossypiella,
Helicoverpa armigera and Anomis flava Fabricius and other pest of Lepidoptera, and it can also eat plant
pollen. There has a large quantity of O. similis in cotton field, and it’s a kind of natural enemy beneficial
to agriculture. Cotton aphids, pink bollworms, tomato fruitworms, flower thrips, cotton red spider
mites, cotton pollen and south minute pirate bugs are several important ring-joints of food chains in the
cotton fields ecosystem. In this paper, the utilization efficiency of O. similis to its preys and foods, such as
cotton aphids, pink bollworms and cotton pollen, and its functional responses to different preys was
studied systemically. And the energy flow relationships between O. similis and its preys and foods was
also analysed systemically.

O. similis in the research was captured from cotton fields in farmland of our university, and raised in
lab with wide-mouthed bottles (about 500ml) under the condition 302 C, RH 60%~80%. A. gossypii
was collected from rose mallow trees and cotton fields in our university. F. formosae was gathered from
cotton flowers in cotton fields. Eggs of P. gossypiella and H. armigera, adult cotton red spider mites and
cotton pollen were gathered from the cotton fields in our university.

Feeding O. similis with natural preys and foods, A. gossypii, F. formosae Moulton and cotton pollen

(2002AB102)
:2001-07-29; :2002-06-03
* Author for correspondence , E-mail ;i0ir7207@sina. com

1977~>, s o °



2086 22

in lab with single vial (about 10ml), respectively. One O. similis was raised with 10 to 20 in numbers of
preys per vial. 40 O. similis was raised per stage, and recorded the weight of O. similis and preys every
stage and every day, respectively. There had the increased weight of single O. similis after preying on
preys every day (A) and the reduced weight of preys that was eaten by one O. similis (B), and then A
divided by B could come to the utilization efficiency of single O. similis to different preys. respectively. 10
O. similis was raised by cotton pollen in plastic container (about 165ml), and 30 O. similis per stage, and
recorded the weight of O. similis and cotton pollen every stage and every day, respectively. There had the
increased weight of single O. similis after eating cotton pollen every day (A) and the reduced weight of
cotton pollen that was eaten by one O. similis (B), and then A divided by B could come to the utilization
efficiency of single O. similis to cotton pollen, respectively.

And the preying capacity of O. similis on different preys mixtures was measured. Enough quantities
of different preys (A. gossypii, eggs of P. gossypiella and eggs of H. armigera) was mixed and fed to O.
similis in the same vial, and recorded the quantity of different preys that was eaten by single O. similis.

The preying capacity of O. similis on different preys with different density was also studied. Multi-
preys was made up of nymph of F. formosae, adult of T. cinnabarinus and eggs of P. gossypiella, every
species of prey fed to the adult and nymph of O. similis with different densities, such as 3 insects (or
eggs) with 1 O. similis, 7 insects (or eggs) with 1 O. similis, 11 insects (or eggs) with 1 O. similis, and
then recorded the quantity of preys that was eaten by O. similis, and every treatment was repeated 5
times.

With the status analysed by variance analysis, it showed that there was a peak-period in the
development of O. similis, the highest utilization efficiency of O. similis to different foods were in 4 stage
of nymph, and the utilization efficiency of O. similis fed with A. gossypii Glover (10.74%) and F.
Jormosae Moulton (10.5%) were higher than that with cotton pollen (0.72%). Feeding with the
mixtures of natural preys (A. gossypii, eggs of P. gossypiella, eggs of H. armigera), O. similis preyed
A. gossypii prior. Feeding with different preys in different density. the preying capacity of O. similis per
insect per day was larger in high density than that in low density, and it did like to prey the eggs of P.
gossypiella than other two in high prey density. The result was beneficial to knowing about the rule of

food selecting in fields and the technology of mass rearing in artificial foods.
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Table 1 The feeding quantity of O. similis on different foods and its variation analysis

Feeding quantity (mg/insect. d)

Food Nymph stages Adult
species 1 2 3 4 5
1st stage 2nd stage 3rd stage 4th stage 5th stage  Preoviposition Post-oviposition

D 0.7540.28b 0.8340.17b 0.944-0.20b 1.4940.58b 2.32+0.47b 2.51+£0.26b
@ 0.80£0.24b 1.0040.39b 1.20+0.39b 1.90£0.30b 3.00+0.35b 3.70+0.39b
10.40+2.63a 12.20+2.24a 13.90+2.80a 19.40+1.38a 22. 10+2.45a 24.10+2. 82a

2.25+0. 28b
2.50+0. 96b
14.20+4. 31a

DA. gossypii s @QF. formosaes;3)Cotton pollen
2

Table 2 The growth rate of O. similis on different foods and its variation analysis

Growth rate(mg/insect. d)

Food Nymph stages Adult
species 1 2 3 4 5
1st stage 2nd stage 3rd stage 4th stage 5th stage  Preoviposition Post-oviposition

D 0.04440.019a 0.05440.015a 0.076+0.010b 0.1640.047ab 0.16940.009a 0.062+0.017a
2 0.0540.025a  0.0740.043a  0.1040.025a  0.2040.090a 0.10£0.050b  0.0540. 066a
0.0540.043a  0.0640.025a  0.09+0.025ab 0.1440.043b 0.0540.066c  0.0340.043a

0
0
0

(DA. gossypii; QF. formosae;3)Cotton pollen
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Table 3 The utilization efficiency of O. similis on different foods and its variation analysis

Utilization efficiency (%)

Nymph stages Adult
Food species 1 2 3 4 5
1st stage 2nd stage 3rd stage 4th stage 5th stage  Preoviposition Post-oviposition
[0 5.87+1. 65a 6.51+1.61a 8.084+2.29a  10.74+5.26a 6.28+1.07a 2.4840.49a 0
@ 6.30+4. 45a 7.00+3.03a 8.304+1.18a  10.50%2.99%9a 3.30+1.90b  1.40+1.92b 0
0. 484+0. 32b 0.50+0.11b 0.64+0.21b 0.7240.27b  0.2340. 33¢c 0.1240. 20c 0

(DA. gossypii; @F. formosae;3)Cotton pollen
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Table 4 Preying capacity of O. similis on different prey mixtures
( ) Adult of O. similis Nymph
Preying capacity per insect
per day (insect/egg) Most Least Average Most Least Average
Aphis gossypii 13 2 4.4 13 2 4.2
Eggs of Helicoverpa armigera 6 0 1.6 5 0 0.6
Eggs of Pectinophora gossypiella 9 1 1.9 10 1 1.3
2.5
, C 5,
5
Table 5 Preying capacity of O. similis on different preys with different density
(insect/egg) Adult of O. similis Nymph of O. similis
Preying capacity Density of prey(insect/egg)
3 7 11 3 7 11
Eggs of Pectinophora gossypiella 3. 00 6. 88 9.02 2.67 4.42 6.17
Adults of Tetranychus cinnabarinus 2. 04 3.97 5.83 2.37 3.50 3. 87
Nymphs of Frankliniella formosae 2.40 4.55 6. 38 2.42 3.94 4.77
b
3 s N 3 s
3
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