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Functional response of different stage of Eocanthecona furcellate ( Wolff)

preying on Spodoptera frugiperda ( J. E. Smith) larvae in the laboratory
FAN Yuedi ZHANG XiaoYing LU Yong-Yue XIAN Ji-Dong ( College of Plant Protection South
China Agricultural University Guangzhou 510642 China)

Abstract: In order to clarify the control effect of stinkbug Eocanthecona furcellate ( Wolff) on the moth
Spodoptera frugiperda ( J. E. Smith) larvae the predation ability of 3 stages of E. furcellate on different
instar larvae of S. frugiperda was measured under laboratory conditions and the predator-prey functional
response searching effect and intraspecific interference effect were studied based on the collected data.
The results showed that 3" instar nymphs 5" instar nymphs and adults of E. furcellate could prey on the
larvae of S. frugiperda. In general the number of the small instar larvae predated by the young nymphs
was more and the number of middle instar larvae was more preyed on by the aged nymphs and adults. The
predatory functional responses of the three stinkbug stages to the 2™ ~ 3™ instar larvae of the moth were in
accordance with Holling I equation and Holling type III functional response model. The predation
efficiency (a/T,) of the 5" instar nymph of E. furcellate on the 2" ~3" instar larvae of the moth was the
highest (214.0) and the daily maximum predation ( 1/7,) was the highest (256.4) . The searching
efficiency of three stinkbug stages of E. furcellate was negatively correlated with its prey density. The

interference response equation for the stink bug adult density and the moth 4" instar larva density on

(2020B020223004) ; (2020KJ134)
1997 E —mail: 1438932298@ qq. com
Author for correspondence: E —mail: jdxian@ scau. edu. cn

Received: 2021 -02 -23; Accepted: 2021 - 05 -28



28 Journal of Environmental Entomology 44

predation was established and the average predation amount and predation rate of the stink bug decreased

gradually after the interference presented. The results can provide a basis and guide for releasing E.

Jurcellate to control S. frugiperda in the fields.

Key words: Eocanthecona furcellate ( Wolff) ; Spodoptera frugiperda ( J. E. Smith) ; predatory functional

response; searching efficiency; interference effect
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1
Tablel Predatory ability of Eocanthecona furcellate on Spodoptera frugiperda larvae

Instar of S. frugiperda larva

1~2 1" ~2"instar 3 3™ instar 4 4™ instar 5 5™ instar
Stage of ( head) (%) ( head) (%) ( head) (%) ( head) (%)
E. furcellate Predation Predation Predation Predation Predation Predation Predation Predation
Amount rate amount rate amount rate amount rate
3 8.00 40. 00 + 5.00 = 25.00 = 4.40 = 22.00 = 1.60 = 8.00
3™ nymph 0.45Aa 2.24Aa 0.32Ba 1. 58Ba 0.40Ba 2.00Ba 0.24Ca 1.23Ca
5 1.20 6.00 = 10. 60 + 53.00 = 9.40 + 47.00 + 4.40 = 22.00 =
5" nymph 0.97Ab 4. 85Ab 0.24Bb 1.22Bb 0.51Bb 2.55Bb 0.24Cb 1.23Cb
Adul 0.40 = 2.00 = 9.00 = 45.00 = 8.80 = 44.00 = 4.20 21.00 =
dult
0.24Ab 1.22Ab 1. 48Bb 7.42Bb 0. 86Bb 4.30Bb 0.49Cb 2.45Cb
+ P <0.05
( Duncan’s ) o Note: Mean = SE values with the same uppercase letter after the same row of data and the

same lowercase letter after the same column of data indicated that the difference was not significant at P <0. 05 ( Duncans multiple

range lest) .

5 N

3 1~2 .3 256. 4.
5 5 116.3. 11.5 ;

3 .4 .5 3 N 5 1. 0091+
o 0.9718. 0.8348,

2.2 2-~3 5 (214.0) >
(117.3) >3 (11.2) o
2~3 2~3 5
Holling 11 ( 2). 3 o
2 2-~3 ( Holling 1I )

Table 2 Predation functional response model ( HollingdI disc equation) of Eocanthecona furcellate

to 2" 3" Spodoptera frugiperda larvae

a
Holling 11 Rate of a/T, T,
Stage of ] & ) ) ) (d) 1, R P
HollingdI disc equation instantaneous Predator ~ Maximum prey
E. furcellate Handling time
attack capacity  consumed daily
3
Y Na =0.9718N/ (1 +0.0845N)  0.9718 0. 0870 11.2 11.5 0.9168 <0.05
3" nymph
5
) Na =0.8348N/ (1 +0.0033N)  0.8348 0. 0039 214.0 256. 4 0.9817 <0.01
5" nymph

Adult  Na=1.0091N/ (1 +0.0087N) 1. 0091 0. 0086 117.3 116.3 0.9991 <0.01




31

2.3 2-~3
1.20 ¢
o 3T AL mSIEFE AL Al
>
z LOOF o
2~3 ( 1o F 080 - w=-- Bttt
e A
£
2~3 060
u
’ E 040t
2~3 iy
5 3 IEE 0.20 |
2.4 2-~3 0.00 bl A, LI
0 10 20 30
W5 FE (S Prey density
. 1 2~3
Holling Il ( 3),
3 5 Fig. 1 Searching efficacy of Eocanthecona furcellate to 2" ~
) -3 3" instar larvae of Spodoptera frugiperda
5.5. 9.7 9.4 10.0. 26.3
28.8
3 2-~3 ( Holling I )

Table 3 Predation functional response model ( HollingIIl equation) of Eocanthecona furcellate to

2" ~ 3" Spodoptera frugiperda larvae

: ( b ( a)
Holling I 2
) ) Best searching Maximum prey R P
Stage of E. furcellate Holling—ll equation i
density consumed
3 3" nymph  Na =10.0001 * exp ( —5.4552N"") 5.5 10.0 0.8365 <0.05
5 5" nymph  Na =26.2903 * exp ( —9.6949N ") 9.7 26.3 0.9533 <0.05
Adult Na =28.8007 = exp ( —9.4252N7") 9.4 28.8 0.9543  <0.05
2.5 4 7.67.
6.50. 6.50. 5.83. 5.73
4 0.7670. 0.3250. 0.2167. 0.1458. 0.1145.
0 0.659% m
1. 0836
( 4, 4 E =0.6594 p~"%%®
1. 2.3 4.5/ (> =0.02 <l =9-49) .
4
Table 4 Affection of interference effect to Eocanthecona furcellate adult’s predation on Spodoptera frugiperda
Predation rate
() ()
( 7)) ( 7)) ) Average predating
i . Predating number
Predator density Prey density number Measured value Theoretical value
1 10 7.67 7.67 0.7670 0. 6594
2 20 13.00 6.50 0.3250 0.3111
3 30 19.50 6.50 0.2167 0. 1975
4 40 23.33 5.83 0. 1458 0. 1446
5 50 28. 67 5.73 0. 1145 0. 1135
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