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Abstract

Biological characteristics and feeding rate of Episyrphus balteatus on Nasonovia ribisnigri as an eco-
nomically important pest of lettuce were evaluated at four constant temperatures (15, 20, 25 and 30 +
1°C), 65 + 5% RH and a photoperiod of 16L: 8D h. Results showed that the developmental time of the
incubation period (egg), first and third instars larvae and pupae of E. balteatus significantly decreased
with increasing temperature. Moreover, the duration of developmental time (total immature stages) of
this predator decreased with increasing temperature from 24.43 days at 15°C to 13.94 days at 30°C.
The feeding rate of E. balteatus was effected by larval instars and temperatures. The 24-hour feeding
rate of total larval instars of the predator were 11.48, 13.9, 11.97 and 9.32 nymphs / larva at examined
temperatures, respectively. There were no significant differences regarding the developmental time and
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24-hour feeding rate of the second larval instar at studied temperatures. The least mortality rate and the
greatest 24-hour feeding rate were 12% and 11.6+0.62 third instar nymphs of N. ribisnigri / larva,
respectively, in third instar larvae of E. balteatus at 20°C. According to the obtained results and con-
sidering high feeding rate of E. balteatus especially at 20°C, seems this predator can be considered as
one of the suitable elements for the integrated pest management program of currant lettuce aphid.
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Table 1. Mean (x SE) developmental time, mortality and sex ratio of Episyrphus balteatus on Na-
sonovia ribisnigri at four constant temperatures

. Mean + SE*

Developmental time (day) 159C 2070C 550G 30°C
Egg 3.86+0.18 a 3.80+0.11a 2.60+0.15 b 1.87+0.12 ¢
1% instar larva 1.93+0.13 a 1.37+0.04 b 1.23+0.09 b 1.13+0.03 b
2" instar larva 1.88+0.13 a 1.63+0.12 ab 1.50+0.10 b 1.74+0.18 ab
3" instar larva 4.39+0.13b 5.00+0.18 a 4.60+0.01 ab 3.25+0.20 ¢
Pupa 12.38+0.41 a 10.93+0.47 b 6.74+0.43 ¢ 5.64+0.13 ¢
Developmental time 24.43+0.42 a 22.70+0.72 a 16.61+0.44 b 13.94+0.13 ¢

Pre-adult Mortality (%) 31.3 12 23.4 48.6

Sex ratio (Male : Female) (9:91) (36:64) (40:60) (33:67)

 Means followed by the same letters in each row are not significantly different at P<0.05 (Tukey test).
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Table 2. Analysis of variance the effect of larval instar and temperature on 24-hour feeding rate of
Episyrphus balteatus on Nasonovia ribisnigri

Source df F vale p
Larval instar 2 867.30 <0.0001
Temperature 3 13.77 <0.0001
Larval instar x Temperature 6 18.55 <0.0001
Error 285
Coefficient of variation 40.01
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Table 3. Mean (= SE) daily feeding rate of larval instar of Episyrphus balteatus on Nasonovia ri-
bisnigri at four constant temperatures

Developmental stages Mean + SE*2
15°C 20°C 25°C 30°C
1% instar larva 0.95+0.08 Cb 0.48+0.05 Cd 1.29+0.05 Ca 0.71+0.08 Cc
2" instar larva 1.62+0.17 Bb 1.77+0.15 Bb 1.95+0.14 Bb 2.08+0.28 Ba
3" instar larva 8.77+0.35 Ab 11.6+0.62 Aa 8.72+0.41 Ab 6.48+0.59 Ac
Total 11.48+0.33 b 13.9+0.63 a 11.97+0.39 b 9.32+0.63 ¢

! Means followed by the lowercase letters in each row are not significantly different at P<0.05 (Tukey test).
2Means followed by the uppercase letters in each column are not significantly different at P<0.05 (Tukey test).
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