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Functional response of Microplitis pallidipes
parasitizing Spodoptera frugiperda
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Abstract [Objectives] To evaluate the effectiveness of parasitism by Microplitis pallidipes Szepligetion on Spodoptera
frugiperda (J. E. Smith) larvae. [Methods] We studied the functional response, search rate and effect of intraspecific
competition, on the parasitism rate of M. pallidipes on S. frugiperda larvae at five different temperatures (20, 23, 26, 29 and
32 °C), in a laboratory. [Results] The functional response of M. pallidipeson fitted a Holling type II model at all five
temperatures. At the same temperature, the parasitism rate increased with host density up to a certain level after which it
tended to stabilize. The parasitic efficiency of M. pallidipes was affected by temperature. The parasitic efficiency (a/T,) was
highest at 29 °C and lowest at 20 °C. Search effectiveness gradually decreased with increasing density of both the host
species and M. pallidipe. Simulation with the Hessell-varley model suggests that both search effect and search efficiency
decrease with increasing density of parasitic wasps. [Conclusion] Temperature affects parasitism by M. pallidipes on S.
frugiperda and intraspecific competition between M. pallidipes reduced the parasitism rate.
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HH Sk Spodoptera frugiperda 2 i 7 H
Lepidoptera 7% ##} Noctuidae ELHL, T3P #4
I #RGHF b X ( Luginbill, 19285 Todd and
Poole, 1980; Cock et al., 2017 ), i%HuiE i fig
IR BILEE BT K, PR R . BRI I0R, A
FAEY IR 300 Al S S

( Nagoshi et al., 2007; JEEES, 2019 ), BHLH
IETF 2019 4 1 AP RBARKELSK, Ek
R E AR A 7 A 2 RN E R AR
HOCEIFESE, 2019; FREZESE, 2019), EAb
R ) 7 FH 2 A4 6 [ 4 e b B 1A i, 4810 FE R
¥ Chelonusinsularis ( Zenner et al., 2006 ).

*PE B35 H Supported projects: b T A Bl 24 e 5 B AT BA 5235 H (2018[B-01])

*#5 —VE¥ First author, E-mail: wangjinyan1912@163.com

*x:W {/E# Corresponding author, E-mail: jiangjiexian@]163.com
WekS H ) Received: 2020-02-24; %3 H ] Accepted: 2020-08-27



+ 1320 -

o B 3244 Chinese Journal of Applied Entomology 57 %

JE i ¥ Campoletis sonorensis ( Jourdie et al.,
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FE (F 1), BAERFZ T2 A7 Fig. 1 Parasitic rates of Microplitis pallidipes on

Ay e (% 1), Mo AN R Spodoptera frugiperda larvae at different temperatures
5 Ay B4 BOTH AU, AN ) m 3 .
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YERHT, 20 CryafA s MZFF A e, 1M 29 °C Histograms with different small letters indicate
Mlles, HZRE8E (K1), significant difference (P<0.05).
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Tablel Parasitized number of on Spodoptera frugiperda larvae by Microplitis pallidipes at different temperatures
FFEERE (k) Host density (individual per bottle)
10 20 30 40 50

vyH [
B ok miedse SURIVE MICHE ORNE EWE SRAE BRAE JRIE SN
?’C) k) Bk ®CGk Bk ECh ®CCk #HCk Bk &Gk &7k
Actually Oretically Actually Oretically Actually Oretically Actually Oretically Actually Oreticallyp
parasitized parasitized parasitized parasitized parasitized parasitized parasitized parasitized parasitized arasitized
(ind.) (ind.) (ind.) (ind.) (ind.) (ind.) (ind.) (ind.) (ind.) (ind.)
20 5.00+ 4.48 8.40+ 8.22 10.80+ 11.38 14.00+ 14.09 16.80+ 16.43
0.55d 0.93 cd 0.80 be 0.89 ab 146 a
23 7.80+ 6.97 10.80+ 11.38 14.00+ 14.42 16.80+ 16.65 18.60+ 18.35
0.20d 1.62 cd 1.00 be 0.73 ab 0.40 a
26 8.20+ 8.83 14.80+ 14.16 17.40+ 17.71 20.20+ 20.26 21.80+ 22.17
0.49d 0.37c¢c 0.51b 0.97 a 1.02a
29 8.20+ 9.58 16.20+ 14.85 18.80+ 18.17 21.20+ 20.47 21.60+ 22.15
037c¢ 1.16 b 1.69 ab 0.37 a 0.68 a
32 7.60+ 9.25 15.00+ 13.87 17.60+ 16.64 17.20+ 18.49 19.00+ 19.81
0.40c 0.84b 1.12 ab 0.80 ab 0.55a

P RE BRI, [FAT RS AR AN RN RS B E R (P<0.05) o
The data in the table are mean + SE, and followed by different small letters in the same line indicate significant difference
(P<0.05).

X% 1 B Holling AR TR, & ARERAE A K/MNRF R 20 °C>26 °C>29 °C>
BRI IO IR T I, A TR T A B R B 23 °C>32 °C, WERIIEHHRMWIF R 32 °C>
W2 R B 5 S Holling T THAER WAL 29 °C>26 °C>23 °C>20 °C, ZFAAAAEMWIT
(%2), RFEHRET, HERM RYAIEE M. 29 °C>26 °C>32 °C>23 °C>20 °C (£2),
K, UiBH Holling IT B4 REREAREF MO Ni 27 5 NREERRIEE T, 29 °C oy %7 A M de Ml B 47
A B AE AN [ L T X e 5 i 1 2 A A AIREE, HRJE 26 °C, HEEEGH RS
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Table2 Parametersof parasitic functional responses of Microplitis pallidipes on
Spodoptera frugiperda larvae at different temperatures

i B NRES VB EET R WA R ARBERFE] A ARRCEE FI5E BB A BRR
Temperature Disc equation of Attack Handing Parasitic Coefficient of ~ Maximum parasitized
(°C) functional response rate (a) time (T;,) efficiency (a/T,) determination (R?) hosts (N, max)

20 N,=0.493N/(1+0.010N) 0.493 0.020 24.65 0.991 50.00
23 N,=0.899N/(1+0.029N) 0.899 0.032 28.09 0.983 31.25
26 N,=1.175N/(1+0.033N) 1.175 0.028 41.96 0.992 35.71
29 N,=1.351N/(1+0.041N) 1.351 0.030 45.03 0.961 33.33
32 N,=1.387N/(1+0.050N) 1.387 0.037 37.49 0.917 27.02

M 122 86 B 2 A2 8
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Table3 Interference effect by different densities of Microplitis pallidipes at different temperatures

R (XA

1R Temperature (°C)

Density 23 26 29
(pair per bottle) N, E E N, E
1 16.20+1.16 ¢ 0.27+0.02 a 16.80+1.11 be 0.28+0.02 a 18.80+0.86 ¢ 0.31+0.01 a
2 23.40+£0.75 b 0.19+0.01b 25.20+1.16 be 0.21+£0.01b  30.20+1.50 b 0.25+0.01 b
4 24.80+1.24 ab 0.10+0.01 ¢ 34.20+1.20 b 0.14+0.00 ¢ 36.60+1.66 ab 0.15+0.01 ¢
6 28.80+0.86 a 0.08+0.00 cd  35.60+1.29 ab 0.10+£0.00d  39.80+2.22 a 0.11+£0.01d
8 28.60+1.08 a 0.06+0.00d  35.00+1.10 ab 0.08+0.00d  40.00+2.30 a 0.08+0.01 d

N,: B AERA s B WIRN o RPEIENF R EARER, RSB b A RN R R OR B E 2= 5

(P<0.05) -

N,: The number of parasitized larvae; E: Searching effect. The data in the table are mean + SE, and followed by different
small letters in the same column indicate significant difference (P<0.05).
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Table4 Equationsand estimated parameters of interferential effect of
Microplitis pallidipes density at different temperatures
P TR T R TR e HE R
Interference effect Interference Coefficien of

Temperature (°C) theory model

constant (m)

Quest constant (Q) determination (R%)

23 E=0.278P 0674
26 E=0.288P 08
29 E=0.328P %%

0.674
0.558
0.565

0.278 0.982
0.288 0.977
0.328 0.960

T, I B MR N YA B e 1) TR
A Hessell THLAERL, 1525 RISH K 5 12
( Ex3¢=0.278P "™, E,¢=0.288P ">

0.328P 9%, HIZAR IR AL AT . B I 2 A
BRI, SRR SN MR K R

3 itig

TIRE B S PEA T O EO 75 A s B s
R EEIEFRZ — (Farrokhi et al., 2010), H
Solomon (1949 ) B K32 H DIfE R W 7k LISk,
[ N AP AR 222 3 0 35 A e ) T RE I VL il T 2
5% (Byeonetal., 2011; 25545, 2017; B
WA, 2018 ). HTT, FFATIRRRN AR R A
A7 AR 0 0 AR ) AR UE (Jones
et al., 2003 ), GIRMEHIZFAMERFLER 2 The
S A A T I8 24 v P ) R A AR M KR iR
FEHRHOR . AP EEREW, 8 E T
Bl PN, 2 A W0 0l 5 13 e 1 2 2 T BB SO A
Holling T1 T REARAY | 27 A= 5t Fifi 2 35 2 5 (19 384 fin i
B, ARYAF R RN E] — e (AR, AR
TR ZE , X 517 2 O 4G 1 AR 9 25 28 4 1 A
FMFFE 45 5 —%0 (Hopper and King, 1986; #i
4502015; ZEREAFSE, 2019), HIFRWRES %
A W BRI ] N A FR Y AR A G ((Malls
and Lacan, 2004 ), A=A 250t % a fiik
PRAE] T, BETC /0 B W23 AE e Ay 3 2 [l A 45 4
KZ, M ERAE /Ty Al 5 27 A A AR ) &
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testaceipes #4: H 75 Aphis craccivora, B
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5T 45 S (45 B[] sl 2D R S0 B )— 3K
O F BT PN AR LIS SRR, YA
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oI, ARG S W /NP R aF B, G
bt A A B B, DA AR MR Z TR
YA, FELRIE S 25 AR R A A AR A
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