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Functional response of Arma chinensis adultsto different
larval instars of Spodoptera exigua

WANG Jin-Yan'" GE Yong-Ying"? JANG Jie-Xian' LIU Ya-Qin' J Xiang-Yun'™
(1. Key Laboratory of Low-carbon Green Agriculture, Ministry of Agriculture and Rural Affairs,
P. R. China, Shanghai Key Laboratory of Protected Horticultural Technology, Eco-environmental Protection Research Institute, Shanghai
Academy of Agricultural Sciences, Shangha 201403, China; 2. Agricultural College of Anshun University, Anshun 561000, China)

Abstract [Aim] To measure the functional response of Arma chinensis adults to different larval stages of Spodoptera
exigua, and thereby assess the potential of using this species as abiological control for S. exigua. [Methods] The ability of A.
chinensis adults to prey on 1st, 2nd, 3rd, 4th and 5th, instar larvae of S. exigua was measured under laboratory conditions.
[Results] Predation dynamics for al instars were successfully modeled using a Holling type I equation (R?=0.415-0.959).
The predatory functional response of adults to 1st to 5th instar S. exigua larvae conformed to the Holling II model.
Compared to other larval instars, the predatory functional response of female adults to 1st, 3rd, and 5th instar S. exigua larvae
best fitted the Holling 1l model. The predatory functional responses of adult males to 1st, 2nd, 4th, and 5th instar larvae also
best fit the model. The predatory capacity of adult male and female A. chinensis towards second instar larvae was the highest,
with females consuming 27.777 and males 23.810, larvae. Adult femal es consistently showed higher predation rates than males.
The instantaneous attack rates of female adults on 1st to 5th instar larvae were 0.201, 1.165, 1.101, 1.007, and 0.590,
respectively, with handling times of 0.053, 0.036, 0.054, 0.128, and 0.151 d. The instantaneous attack rate of adult males was
highest on third instar (1.595) and lowest for first instar (0.134) larvae. Handling times of adult males for 1st to 5th instar
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S exigua larvae were 0.134, 0.042, 0.091, 0.072, and 0.113 d respectively. Search efficiency decreased as host density

increased. [Conclusion] Adult A. chinensis have strong predatory capacity for S. exigua larvae, particularly 2nd instar larvae.

In addition, adult females have greater potential as biological control agents for S. exigua larvae than adult males.

Key words Arma chinensis; Spodoptera exigua; predation potential; searching effect; biological control
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Tablel Functional responses of female adult of Arma chinensisto Spodoptera exigua larvaein different instars

Hi i (%)

et 2 HEIREE iy v Ab IR (d) :
Instar Function response Attack efficiency  Handling time (d) Maximum prey
consumed daily (ind.)
1% 1stinstar 0.844 N,=0.201N/(1+0.011N) 0.201 0.053 18.867
2 % 2nd instar 0.537 Na=1.165N/(1+0.042N) 1.165 0.036 27.777
3% 3rd instar 0.959 Na=1.011N/(1+0.059N) 1.011 0.054 18.519
4 3% 4th instar 0.549 N=1.007N/(1+0.129N) 1.007 0.128 7.812
5 J% 5th instar 0.636 N,=0.590N/(1+ 0.089N) 0.590 0.151 6.623
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Fig. 1 Functional response curves of female adult of Arma chinensisto
Spodoptera exigua larvaein different instars

A.1# 1stinstar; B.2# 2ndinstar; C.3 % 3rdinstar; D. 4 ¥ 4thinstar; E. 5 % 5thinstar.
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Table2 Functional responses of male adult of Arma chinensisto Spodoptera exigua
larvaein different instars

Himfiig® (k)

it 391 R i i BETEAR AbEE (d) |
Instar Function response Attack efficiency  Handling time (d) MaX|mum_ prey
consumed daily (ind.)
1# 1stinstar 0.934 N,=0.134N/(1+0.018N) 0.134 0.134 7.463
2 {% 2nd instar 0.954 N;=0.316N/(1+0.013N) 0.316 0.042 23.810
3% 3rd instar 0.415 Na=1.595N/(1+0.145N) 1.595 0.091 10.989
4 1% 4th instar 0.758 N;=0.936N/(1+0.067N) 0.936 0.072 13.889
5 f#% 5th instar 0.625 N,=0.655N/(1+0.074N) 0.655 0.113 8.849
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Fig. 2 Functional response curves of male adult of Arma chinensisto
Spodoptera exigua larvaein different instars

A. 1% 1stinstar; B. 2% 2ndinstar; C.3 %} 3rdinstar; D. 4 # 4thinstar; E. 5 # Sthinstar.
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Fig. 3 Searching efficiency of female adult of Arma chinensisto Spodoptera exigua
larvaein different instars
A.1# 1stinstar; B. 2 # 2ndinstar; C. 3% 3rdinstar; D. 4% 4thinstar; E.5 # 5thinstar.
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Fig. 4 Searching efficiency of male adult of Arma chinensisto Spodoptera exigua larvae in different instars

A. 1 1stinstar; B.2# 2ndinstar; C. 3% 3rdinstar; D. 4% 4thinstar; E.5 # 5thinstar.
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