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Functional response of Eocanthecona furcellate ( Wolff) on Spodoptera

Jfrugiperda ( Smith) larvae at different temperatures

ZHANG XiaoYing PENG Zhi-Qi LU Yong-Yue XIAN Ji-Dong™ ( College of Plant Protection South
China Agricultural University Guangzhou 510642 China)

Abstract: In order to explore the control potential of Focanthecona furcellate ( Wolff) on Spodoptera

rd

frugiperda ( Smith) larvae this paper studied the predation effect of 3" ~ 4" instar nymphs of the E.
Sfurcellate on the 2™ ~3" instar larvae of S. frugiperda under different temperatures ( 17°C. 22°C. 27°C

32°C 37%C) to evaluate its biological control effect. The results showed that the functional responses of
E. furcellate 3" ~4" nymph to S. frugiperda 2" ~3" larvae fitted well with the HollingdI equation at the
range of the tested temperatures and the predator capacity ( @/Th) and daily average predation were
both peaked at 32°C. At the same temperature the searching efficacy of E. furcellate 3™ ~4" nymph was
negatively correlated with the density of S. frugiperda 2" ~3™ larvae; but when the prey density was the

same the searching efficacy of E. furcellate 3™ ~ 4™ nymph was positively correlated with the
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temperature. At 17°C ~ 37°C  Hassell-Varley interference response equation described predation was
related to predator density. Under the same prey density conditions there was intraspecific competition

and self-interference between the E. furcellate 3" ~ 4"

nymph and strong interference existed in the
predator which increased with the increasing density of E. furcellate 3" ~ 4" nymph. The searching
coefficient ) and the disturbance coefficient m increased with the increase of temperature and the peak
at 37°C  which were 0. 4719 and 0. 788 respectively.

Key words: FEocanthecona furcellate ( Wolff) ; Spodoptera frugiperda ( Smith) ; temperature; predatory

functional response; interference effect
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2~3

Table 1 Consumption of Eocanthecona furcellate ( Wolff) 3™ ~4™ nymph on Spodoptera frugiperda ( Smith)

2" ~ 3" larvae under different temperatures

( 7

) Daily mean predation ( ind. )

Prey density 17°C 22 27°C 32°C 37°C
20 5.20 £0.86 Cd 8.40 +0.51 Cc 10.80 +0.37 Eb  12.40 £0.25 Eab ~ 13.20 0. 58 Da
30 6.40£0.51 BCc  9.00 0. 84 Cc 13.00+0.32 Db 15.00 £1.05 Dab ~ 17.20 +1.39 Ca
40 7.20£0.37 BCd  13.000.71 Bc  16.60+0.68 Cb ~ 19.40 £0.68 Ca  18.60 +0.75 Ca
50 7.60 +0.51 Bd 12.40 £0.93 Bc  20.00+0.84 Bb  23.40 £0.25 Ba  23.40 +0. 40 Ba
60 11.80 £0.97 Ad  15.40+0.75 Ac ~ 24.20+1.02 Ab  30.60 £0.25 Aa  29.80 =0.37 Aa

+

( Duncan’ s ) o Note: Data were means = SD data in
the same column followed by different uppercase letters indicated significant difference in the same temperature at different prey density
conditions. Data in the same row followed by different lower case letters indicated significant difference in the same prey density at

different temperature conditions ( P <0.05) by Duncan’ s new multiple range.

2 3~4 2-~3 ( Holling IT )
Table 2 Predation functional response model ( Holling-dI disc equation) of Eocanthecona furcellate ( Wolff)
3" ~ 4" nymph to 2"~ 3™ Spodoptera frugiperda ( Smith) larvae under different temperatures

a
(C) Holling 1T Rate of (d) a/Th 1/Th 5 P
Temperature HollingdI disc equation instantaneous  Th Handling Predator Maximum prey
attack time capacity consumed daily
17 Na =0.3670N/( 1 +0. 0227N) 0. 3670 0.0618 5.9385 16. 1812 0.8588 <0.05
22 Na =0.6177N/( 1 +0. 0269N) 0.6177 0. 0436 14. 1674 22.9358 0.8535 <0.05
27 Na =0.6579N/( 1 +0.0132N) 0. 6579 0. 0201 32.7313 49.7512 0.9579 <0.01
32 Na =0.7168N/( 1 +0.0103N) 0.7168 0.0144 49.7778 69. 4444 0.9480 <0.01
37 Na =0.8540N/( 1 +0.0161N) 0. 8540 0.0189 45.1852 52.9101 0.9437 <0.01
50 32C
37°C o
17°C
50 37C o
2.4
3~4
2-~3
o 22°C ~37C
1 3~4
2-~3
E

Fig. 1 Searching efficacy of Eocanthecona furcellate ( Wolff)
3" ~ 4™ nymph to 2" ~3" instar larvae of Spodoptera

Sfrugiperda ( Smith) under different temperatures ( 3)-
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3 3~4
Table 3 Intraspecific interference by different densities of Eocanthecona furcellate ( Wolff)

3" ~4™ nymph at different temperatures

(/) Predator density of E. furcellate

()
1 2 3 4 5
Temperature
Na E 1 Na E 1 Na E 1 Na E 1 Na E 1
17 7.00 0.14 0.00 13.00 0.13 0.07 13.33 0.09 0.37 13.00 0.07 0.54 21.33 0.09 0.39
22 11.67 0.23 0.00 18.00 0.18 0.23 19.67 0.13 0.44 21.33 0.11 0.54 32.33 0.13 0.45
27 18.67 0.37 0.00 20.67 0.21 0.45 26.33 0.18 0.53 26.00 0.13 0.65 34.00 0.14 0.64
32 23.33 0.47 0.00 24.00 0.24 0.49 27.67 0.18 0.60 32.67 0.16 0.65 32.67 0.15 0.67
37 23.00 0.46 0.00 28.33 0.28 0.38 31.00 0.21 0.55 30.00 0.13 0.72 33.33 0.13 0.71
: Na / . FE 1 o Note: Na Number of predation; E Predation rate; [

Intensity of scrambling competition.
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Table 4 Equations and estimated parameters of interferential effect to Eocanthecona furcellate ( Wolff)

3™ ~ 4™ nymph different temperatures

C
Tempeiatul)re Searching (:oeffiQ(:ient Disturbancecoefficient | ol 1Y K
17 0. 1478 0.431 E=0.1478p "% 0. 7422
22 0.2316 0. 454 E=0.2316P*** 0. 8645
27 0.3539 0. 657 E =0.3539p "% 0. 9607
32 0.4434 0.765 E =0.4434p %% 0. 9845
37 0.4719 0.788 E=0.4719P %" 0. 9936
a/Th 32°C o
3 3~4
3~4 0
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3 (
2019) . (17°C ~37%C)
3~4 2-~3 3~4

Holling 11
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