W B 244 Chinese Journal of Applied Entomology 2023, 60(4): 1195-1206.  DOI: 10.7679/j.issn.2095-1353.2023.114

i JEE X W 4 R R B R i 2 7
Thée Iz 2 B S50

5 L 1,2, 3% 1,2,3 p 1,23 1,2,3
EOE AR AR ok 7/
4 4 1,2,3 N 1,2,3 1,2,3
ITENT KRR OEFEHK & W ZEPS
5 Ny S 1, 2’ 3*** 5 4***
Kk BRAEE w2
(1. B R B L Rl s BB A e S0 0%, BB 5500255 2. SN K2R MAFE T, S 550025;
3. SN REE TN BRSO K A (T S S0, SPH 5500255 4. SEMIE AR A R HT A A AT, BT 5517005
5. BONE BN R ST A T, %Y 563300 )

B E [B®)] HWIHHARFEIRE S T s Arma custos B H Bl 57 1 i Spodoptera frugiperda 4 #%
S e m AR ERERe. [ FE] EXREHRMGT, WERER 18, 22, 26 130 CARE, E
o5 80 S R R e G T B L BRI 4 A S AN A B T AR BN o L P R L SRR K 4 A 4 B RO S
10, 15, 20, 25 130 Sk/&; S R4 IR A S, 8, 10, 15, 20 F1 25 k/&. [ &R ] AREELKMHT,
G 0 R HROKT M DA 4 SR S W4l A T RE I N 4 G Holling 11 BV . B TR 1O TH i, s
A S R X e B 0 4 A S A e B R, EUAS TR B IR i 22 5 W (R, 16=8.69,
P<0.05), F—RET, BEHEDZENEMHEEHE LT (Fs 54=5.53, P<0.05), ik duoe 5
GO 4 1540 B BERT SO R AE 30 °CNiARIEKME, o 0.812, HMEBLHTE 26 °C NiAHmA(E, 4 0.721;
G i o ST B M SR B S I 4 LA BRI I T R AE 26 °C R ERoK, A 0.937, MERLHUTZE 30 °C R ik EIE KM,
S 1.2330 1E 26 °CF, MR AR BT 4 WA S W4 A K B A B R, LIRS T MR
ORIV G 4 50 S 14l R AR SR T B e [ R ] e T Ml o e X b B U 4 4 S %4
AR RE ), AR 2 30 L R hE

K@ IR, FHLTROE; R AEWIBG: THRERY

Effects of temperature on the predatory functional response of
Arma custos adults to Spodoptera frugiperda

WANG Jie">*™ MU Yin-Lin">? YANG Can"”’ YANG Lin"*’ WANG Yu-Chuan’
CHEN Jun-Zhu* CHANG Zhi-Min"*? LONG Jian-Kun"** HU Chao-Xing" >
ZHANG Chang-Hua® CHEN Xiang-Sheng"**>"" YU Hui-Ping"""

(1. Provincial Key Laboratory for Agricultural Pest Management of the Mountainous Region, Guizhou University, Guiyang 550025,
China; 2. Institute of Entomology, Guizhou University, Guiyang 550025, China; 3. The Provincial Special Key Laboratory for
Development and Utilization of Insect Resources, Guizhou University, Guiyang 550025, China; 4. Bijie Technology Center, Guizhou
Tobacco Company, Bijie 551700, China; 5. Zunyi Branch Company of Guizhou Tobacco Company, Zunyi 563300, China)

Abstract [Objectives] To clarify the effect of temperature on the ability of adult Arma custos to act as a biological control
for 4th and 5th instar Spodoptera frugiperda larvae. [Methods] The predatory functional responses of adult male and female

A. custos to 4th and 5th instar S. frugiperda larvae were determined at 4 temperatures (18, 22, 26 and 30 °C) in a laboratory.
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The density of 4th instar larvae was 5, 10, 15, 20, 25, 30 larvae/box, and that of 5th instar larvae was 5, 8, 10, 15, 20, 25
larvae/box. [Results] The predatory functional responses of adult A. custos conformed to the Holling II equation at each
temperature. Temperature had a significant (F; 1,=8.69, P<0.05) effect on predation, which increased at higher temperatures.
Predation was also significantly (Fs, 24=5.53, P<0.05) higher at higher prey densities. The maximum rate of instantaneous
attack of adult female A. custos on 4th instar larvae (0.812) was reached at 30 °C, whereas that of adult males (0.721) was
reached at 26. The maximum instantaneous attack rate of adult female A. custos on 5th instar larvae (0.937) was reached at
26 °C, whereas that of adult males (1.233) was reached at 30 °C. Maximum predation of female and male adults on 4th and
5th instar larvae (23.256, 21.834, 10.081 and 11.236, respectively) was reached at 26 °C. The time required by adult males and

females to process 4th and Sth instar larvae (0.043, 0.046, 0.099 and 0.089 d, respectively) was shortest at this temperature.
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[Conclusion] The predatory capacity of adult A. custos with respect to 4th and 5th instar S. frugiperda larvae was highest at

26 and 30 °C.
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Fig. 1 Predatory functional response of female and male adults of Arma custos to 4th instar
larvae of Spodoptera frugiperda at different temperatures

A.18 °C;B.22 °C; C.26 °C; D.30 °C.
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on 5th instar larvae; D. Male adult preying on 5th instar larvae.
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