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The predatory functional response and searching effect of Chrysopa pallens
larvae to Bemisia tabaci eggs on different host plants

Wang Ran  Wang Su  Qu Cheng Li Jihang Chen Zhigin Zhang Fan”
( Institute of Plant and Environmental Protection Beijing Academy of Agriculture

and Forestry Sciences Beijing 100097 China)

Abstract: To clarify the predatory functional response and searching effect of Chrysopa pallens larvae to
Bemisia tabaci eggs on different host plants the functional response model was evaluated in the
laboratory and the searching effects and control potentials of C. pallens against B. tabaci were studied on
three host plants including Nicotiana tabacum Gossypium hirsutum and Capsicum annuum. The results
showed that the predatory capacities of C. pallens larvae to B. tabaci eggs on three host plants enhanced
with increasing prey density. The predatory capacities of C. pallens 3rd-instar larvae on N. tabacum G.
hirsutum and C. annuum were 7.6 —28.4 5.4 -23.2 and 6.0 — 18.8 respectively. The functional
response of C. pallens 3rd-instar larvae on B. tabaci eggs on three host plants fitted to Holling 11 & III
formula. The instantaneous attacking rate on N. tabacum was 0.470 higher than that on the other hosts.
The handling time on N. tabacum was 0. 021 shorter than that on others. The searching effects on three
host plants decreased with increasing prey density and N. tabacum showed the larger drop than the other
hosts under the same prey density. The results indicated that different host plants could affect both

instantaneous attacking rate and searching effect of C. pallens 3rd-instar larvae on B. tabaci eggs.
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Table 1 The predacious quantity of Chrysopa pallens 3rd-instar larvae under different prey densities ( eggs)

Prey density

N. tabacum

G. hirsutum

C. annuum

20 7.6+1.1 aA 5.4+0.5 aA 6.0+0.9 aA

40 15.6£1.4 aB 9.2+1.4 bAB 9.2+1.6 bAB

60 17.8 1.5 aBC 13.0+1.4 bBC 10.8 +1.0 bAB

80 19.8 £ 1.8 aBCD 16.4 +1.6 abCD 12.8 1.9 beBC

100 23.6 +£3.5 aCDE 18.6 +1.9 abDE 14.2 £1. 8 beBC

120 25.8 £3.7 aDE 19.8 +2.0 abDE 16.4 £1.5 beCD

140 28.4 +£2.8 aDE 21.0 1.6 bDE 18.2 1.8 bD

160 27.4£1.9 aE 22.8 +1.4 abE 18.8 £2.2 beD

180 28.2+2.9 aE 23.2 +1.4 abE 18.2 1.9 beD

+ o N Dun-

can P <0.05 o Data in the table are mean = SD. Different uppercase or lowercase letters indi—

cate significant difference in predacious quantity among different prey density on the same host or different hosts under the same prey

density at P <0. 05 level by Duncan’ s new multiple range test.

2.2 Holling II
3 N 3
Holling 11

Rsq 0.9 o

0.470 0. 307, 3
0.021
0.042; N

36.27 26 ( 2).
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Table 2 The results of the functional response model estimation of the Chrysopa pallens 3rd-instar larvae

on eggs of Bemisia tabact in each host plant

Holling II

Holling II functional response model

Holling III

Holling III functional response model

Host plant

Functional Rsqg  Momentary Handling Daily most ~ Functional Rsq  Daily most Best
response attacking time consumed response consumed  searching
equation rate amount equation amount density

Na =0.4699N/ Na =32. 068exp
. 981 .4 . 021 . 2. 29.4
N. tabacum (1 +0. 0099N) 0.98 0470 0-0 36 ( —29.43/N) 0-976 32.068 943
Na =0.3073N/ Na =25.751exp
. . .02 2 . 25.751 .54
G. hirsutum (1 +0.0072N) 0.998 0.307 0.023 7 ( —33.54/N) 0.957 575 335
Na =0.3896N/ Na =19. 574exp
C. annuum (1 +0.0163N) 0.985 0.390 0.042 26 ( —25.74/N) 0.916 19. 574 25.74
2.3 Holling III 0.45
5 040 ~HE Tobacco
3 A 3 2 = f#4E Cotton
Holling 111 » 0 PRI Pepper
= 030
Rsq 0.9 o g 05 \ \\\
5] . N
Holling 111 3 Fo R T
3 B o1s T
Holling 1 o ® 005
0.00
32. 068 20 40 60 80 100 120 140 160
19.574 3 B (BD) Prey density (eggs)
33.54 1 3
25.74( 2) o Holling II Fig. 1 Searching effect of Chrysopa pallens 3rd-instar larvae
3 3 under different prey densities
o Holling 1T
3
2.4
2013
3 3 ( )
) (
3 2012; 2014; 2014)
3 o
(
2 ; 2012) . 2
y=—0.0267x +0.3871 R*=0.9442; 006; 012) (2006)
y = —0.0226x + 0.2797 A
R* =0.9085;
y = —0.0163x + Co (o)
0.2695 R’ =0.9617. 3 Aphis craccivora
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Hippodamia variegata Aphis gossypit
3 Al Al
3
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