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Efficiency and pradatory of Hippodamia variegata (Goez) feeding on pomegranate
green aphid, Aphis punicae Pass. under laboratory conditions
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ABSTRACT

The functional response and predation rate of Hippodamia variegata (Goeze) (Col.: Coccinellidae) were studied under
laboratory conditions at 25 and 27.5°C, 65 + 5 RH and a photoperiod of 16:8 (L:D). In order to study the predation rate,
newly first instar larvae were chosen and each age stage were fed by three and four instars of pomegranate green aphid,
Aphis punicae (Hem.: Aphididae). According to the results, predation rate at 25 and 27.5°C were 11.4 and 10.3% for
larval stage, and 86.8 and 89.7 % for female adult stage, respectively. The consumption value in females compared to
males is 1.5 times. The net predation rate (C0) at 25 and 27.5 °C were 1725.14 and 1870 three and four instars of
pomegranate green aphid respectively. The result showed that all age stages of the predator at 25 and 27.5 °C exhibited
type 11 functional response. Thus, based on the searching efficiency at 25°C, 3th and 4th larval instars and at 27.5°C 4™
larval instar and adults of H. variegate are the most effective as predators on A. punicae. So in both temperatures, fourth
instar larvae showed a better searching efficiency. The results indicated that the H. variegata may be a useful candidate
for the biological control of A. punacae in pomegranate gardens.
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Table 1. The Mean number of aphid prey at different life stages predator H. variegata at 25 and 27.5 °C

Lif

Temprature?C — Sex 1% instar 2" instar 37 instar - jg%?ﬁstar Adult All stage
27.5 Female 1.81+30.93 3.59+39.13 7.41488.93  9.1+111.57 50.830+2093.43  52.56+2364
Male  1.91+29.88 3.28+39.29  7.23+84.75 9.57+107.08 69.25+1299.38  69.77+1560.38
25 Female 14542103 2.73+36.58  6.8467.72  7.14146.25 12.854+2366.72 17.92+2638.31

Male  251+2311 4.274£355 9.48+78.5 9.5+142.94 54.47+1401.89 56.34+1681.94
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Figure 1. The mean predation rate of different life stages for predator Hippodamia variegata at 25 and 27.5 °C
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Figure 2. Age-specific survival rate (1), age specific predation rate (k,), and age-specific net predation rate (k,l,) predator
Hippodamia variegata by feeding on Aphis punicae at 25 and 27.5 °C
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Figure 3. Number of prey killed% curves by three and fourth larval instars and adults of H. variegata to different
densities of three and fourth instars of Aphis punicae at 25 °C.
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Table 2. Maximum-likelihood estimates from logistic regressions analysis between densities of three and fourth instars of
Aphis punicae and feeding of three and fourth larval instars of H. variegata at 25 and 27.5 °C.

o . Stages period
Temperature (*C) Coefficient 3"Larval instar 4" Jarval instar Female Adult
Constant(P-) 5.1139 8.6721 2.8427
25 Linear(P;) -0.1352 -0.1438 -0.0212
Quadratic(P,) 0.0012 0.001 0.000048
Cubic(P3) -4.5E-6 -2.758E-6 -4.71E-8
Constant(P-) 6.043 4.8798 4.8329
275 Linear(P;) 0.2338 -0.0245 -0.0408
' Quadratic(P) 0.0030 0.0001 0.0001
Cubic(P3) 0.0001 -1.04E-6 -8.75E-8
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Table 3. Parameters estimated by the random predator equation of functional response of three and fourth larval instars of
H. variegata to different densities of three and fourth instars of Aphis punicae at 25 and 27.5 °C

. Approximate r2
Temperature " Approximate 95% N -
(°C) Stages a(h)=SE Confidence Limits Ta(h) +SE 95% E.O nfidence
imits
3"Larval instar 0.2121 £0.0457 0.12-0.3 0.4844 +0.0211 0.44-0.52 0.96
25 4" larval instar ~ 0.3179 £0.0413 0.23-0.4 0.2311 £0.007 0.21-0.24 0.99
Female Adult 0.146 £0.0283 0.088-0.2 0.1818 £0.010 0.16-0.2 0.94
3"Larval instar 0.1154 £0.0263 0.62-0.16 0.4246 £0.0362 0.35-0.49 0.90
275 4" larval instar  0.4623 +0.1347 0.19-0.73 0.1875 £0.0108 0.16-0.2 0.99
Female Adult 0.2787 £0.0507 0.17-0.38 0.1984 + +0.0054 0.18-0.2 0.98

a attack rate (on a 20-25 cm? leaf area), Ty, handling time

)u B Ll )LP 9 4w (w0593 (59 H. Variegata J)BMDS L.'>"""" alise JD‘,G ‘Suu U’“’S‘j LS‘LQW‘)S A.w.ll.m ¥ JB..\D-
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Table 4. comparson the functional response parameters of different developmental stages of H. variegata on three and
fourth instars of Aphis punicae at 25 and 27.5 °C

Parameter Cases compared
D, D, Ty & Stages Temperature (°C)

0.0589 0.0967 0.4844 0.2121 3Larval instar 25 and 27.5
0.0436 0.1444 0.2311 0.3179 4" larval instar 25 and 27.5
0.2533 0.1058 0.4844 0.2121 3“and 4" Larval instar 25
0.2371 0.3469 0.4246 0.1154 3“and 4™ Larval instar 27.5
0.0493 0.1719 0.2311 0.3179 Adult and 4" larval instar 25
0.0109 0.1836 0.1875 0.4623 AZdult and 4" larval instar 27.5

oo 550 9150 50 b ijswé)&wd){bl QJB]ﬁDTh 9D (oliws lo, Th alo> =52

a (attack rate), Ty: handling time; D, and DTy: The estimated difference between the attack rate and handeling time to achieve in cases compared.
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