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Regulation of Coccinella septempunctata and Aphis gossypii with different

initial density on cotton aphid population
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Abstract: In order to determine the control effect of seven spotted ladybird beetles Coccinella
septempunctata adults on cotton aphid Aphis gossypii twoHactor control experiments were implemented.
The population of cotton aphids were monitored inside cages with different initial densities ( 200
individuals/plant 400 individuals/plant 800 individuals/plant) and different numbers of seven spotted
ladybird beetles (0 1 2 4) and compared with a control group. The control ability of natural enemies
was evaluated by population growth rate of cotton aphid predator-prey ratio and control efficiency. The
simple model was developed to confirm the predator-prey ratios from natural enemies of effective control to

cotton aphid. The results showed that the population of cotton aphids was significantly affected by its initial

(2017E01019) ;
(2016 YFE0120500)
1993 E —mail: 1959094458@ qq. com
Author for corresponding: E - mail: zhaozhi @ ms. xjb. ac. cn;

E - mail: 782122497@ qq. com
Received: 2020 -01 -06; Accepted: 2020 -04 -09



1 : 207

density and the number of seven spotted ladybird beetles and an interaction effect was detected between
the two factors. There was a significant positive correlation between the predator-prey ratios and control
efficiency while a significant negative correlation between population growth rate and control efficiency was
found. In addition the seven spotted ladybird beetles could effectively control cotton aphids after released
inside cages for 5 days ( population growth rate r < 0) and led to a control efficiency of 44% when the
predator-prey ratios reached below 1 : 720. Similarly control effect rose to 50% and 80% when the
predator—prey ratios reached as low as 1 : 671 and 1 : 360 respectively. In conclusion this study
established the control threshold that adults of seven spotted ladybird beetles prey on cotton aphids through
controlled experiment which can be used to guide integrated control of cotton aphid in the field.
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Table 2 Effect of aphid initial density and predator on population number of Aphis gossypii analyzed

by two-way ANOVA

(d) Time Factor df F Fvalue P value

( Dens) 2 35.923 <0.01

5 ( Natu) 3 84. 369 <0.01
x ( Dens x Natu) 6 2.209 0. 059
( Dens) 2 26. 658 <0.01

10 ( Natu) 3 46.371 <0.01
x ( Dens x Natu) 6 6. 182 <0.01
( Dens) 2 43.591 <0.01

15 ( Natu) 3 65.775 <0.01
x ( Dens x Natu) 6 13.532 <0.01
( Dens) 2 21. 401 <0.01

20 ( Natu) 43.085 <0.01
x ( Dens x Natu) 6 11.491 <0.01

“Dens” “Natu” o Noté “Dens” means density “Natu” means natural enemy.
5. 10, 15, 20 d 2.2
(
In ) ( 2) 5~204d
( ) ( 2
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800 1. 2
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Fig. 2 Population growth rate of cotton aphid under the combination of initial density of aphids and predators
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Fig. 3 Control efficiency of cotton aphid under the combination of initial density of aphids and predators
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