R R #2524 Chinese Journal of Applied Entomology 2023, 60(4): 1215-1222.  DOI: 10.7679/j.issn.2095-1353.2023.116

) s e 3o B b 2% 7 U 4 PR A HRH R BE DR

B & ¥ Em& K K BEE Kan E R
(TR RRE BRI TR, Fll M AT R G F A T %
I T SR T 530007 )

B E [BH&) ENISIEE Andrallus spinidens 3t 5 ST Spodoptera frugiperda 3 {4 BTl
fig, DAL R sk R S Ak R E R ST, [ iR ] AR N AR T 8 AN [ 285 B 1) Bt S A 3 124
HOPEE R, ot ORE 3-5 A HU R HOG B 5 0 ik 3 R4 Ui & i, AR O ) e X e b £
W 3 IR I T RE SN . SN S A B TR, (SR ] R K0T, NTE i 0 i i
) H 3590 & R RS P % S SR L 2 LT E R, 5 A MR RO, A IO O B TRE
RVFAFRIA Holling 11 BBV . DhBER N SEGERN, 5 4 R RE I, MEBURIH & RE s,
al T BRI R 41.241 F1 14.519, 4 ##35 HUALFRET A 0.010 d, BHWAEFIHAMS T, BEE S B, M
i (48 TN A T B R R, TR R S MR F B R R EADG . [ SEiE ] MRS 5 e R
R CHE) BER . HEREIIR, PR R385 Rk B 7 MR 2 R A R B

KB MRS DT WETIRE; 8 SR

Predation by Andrallus spinidenson 3rd instar
Spodoptera frugiperda larvae

QIN Jiang-Mei”~ HUANG Qian CAI Xiao-Yan ZHANG Hua
PAN Qi-Shou CHEN Hong-Song =~ QINWuU ™~

(Plant Protection Research Institute, Guangxi Academy of Agricultural Science, Key Laboratory of Green Prevention
and Control on Fruits and Vegetables in South China Ministry of Agriculture and Rural Affairs,
Guangxi Key Laboratory of Biology for Crop Diseases and Insect Pests, Nanning 530007, China)

Abstract [Objectives] To investigate predation by Andrallus spinidens on 3rd instar Spodoptera frugiperda larvae and
thereby determine the potential of using 4. spinidens as a biological control for S. frugiperda. [Methods] Third instar S.
frugiperda larvae were randomly assigned to different density treatment groups in the laboratory and the number of larvae
consumed by 3rd to 5th instar 4. spinidens nymphs and adults was measured and compared. The functional response, search
effect and the interference effect of 4. spinidens density were also estimated. [Results] Under the set conditions, the daily
average predation of A. spinidens at different instars showed an overall increasing trend with the increase of prey density, and
the predation amount of 5th instar nymphs was the largest, and the predation functional response of A. spinidens at different
instars showed a Holling Il functional response. The functional response parameters showed that the predatory ability of the
5th instar nymphs was the strongest, and the predatory ability of the male adults was the weakest, with a/T}, values of 41.241
and 14.519, respectively. The handling time of the 4th instar nymphs was 0.010 d, which was obviously shorter than that of
other instars. With the increase of prey density, the search efficiency of decreased in general, and intraspecific interference was
positively correlated with the density of 4. spinidens. [Conclusion]  The 5th instar nymphs and adults (female) of A. spinidens
have large food intake and strong predation ability, and can be used as alternative natural enemies to effectively control
outbreaks of S. frugiperda.
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Tablel Averagedaily predation of Andrallus spinidens

O BT 3 WA U R (k&)

sz Density of the 3rd instar larvae of S. frugiperda (individual per box)
A. spinidens
10 20 30 40 50 60
3 #% 3rd instar 4.30+0.37 c 450+0.50c 10.10+0.89b 14.70+1.19a 15.30+1.26a 14.40+1.30a
4 {i% 4th instar 5.30£0.58 ¢ 5.70£0.30 ¢c 7.70£1.14c 1440+1.30b 17.40+1.89a 16.60+1.21 ab
5 #% 5thinstar 5.20+0.49 ¢ 7.40+0.98c 11.70+0.88b 21.50+1.8l1a 20.90+1.43a 20.80tl.21a
MR H Femaleadult  8.70+0.52b  11.10+0.88b  11.80+0.61b 18.60+1.08a 20.90+1.43a 18.70+1.77a
R L Male adult 6.20+0.42 c 7.90+0.66 bc  9.70+1.37 ab 10.60+1.03a 11.40+0.84a 11.10+0.57a

TR P EIE = prdEiR, RATEOR G AR FEEERIRTE P<0.05 K25 W (Duncan's $iE M 215K 5 ) .
Data are mean + SE, and followed by different letters within the same row are significantly different at P<0.05 level by
Duncan’s multiple range test.
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Table2 Functional response parameters of Andrallus spinidensto the 3rd larvae of Spodoptera frugiperda

HERHE R
el DRERRTR WERMR B o AN Ty T, Daly  WEHED olT,
y ; midens Functional Coefficient of I nstant Handling maximum Predation
- Sprmden: response equation  determination  attack rate time predation ability
amount
3 #% 3rd instar N.=0.428N/1+0.010N 0.869 0.428 0.023 43.478 18.617
4 % Ath instar N=0.370N/1+0.004N 0.887 0.370 0.010 96.154 35.548
5 #% 5th instar Nz=0.549N/1+0.007N 0.878 0.549 0.013 75.188 41.241
MG Female adult  N,=0.917N/1+0.029N 0.838 0.917 0.032 31.746 29.111
R Male adult N=1.039N/1+0.072N 0.974 1.039 0.074 13.986 14.519
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Fig. 1 The searching efficiency of different

ages of Andrallus spinidens on the 3rd
larvae of Spodoptera frugiperda
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Table3 Interfereresponsee parameters of Andrallus spinidens density to the 3rd larvae of Spodoptera frugiperda

PE RBR

0] il i Hassel| #7475 & > HIHE O TR m
.. . Coefficient of
A. spinidens Hassell equation s Search constant Interference factor
determination
3% 3rd instar E=0.078P 17 0.972 0.078 1.751
4% 4th instar E=0.099p 168 0.978 0.099 1.689
5 i 5th instar E=0.111p 4" 0.973 0.111 1.471
I %, B Female adult E=0.163p 103 0.910 0.163 1.031
T % . Male adult E=0.105p 14%° 0.942 0.105 1.459
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