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Abstract [Objectives] To determine the predatory ability and prey preferences of Arma custos with respect to larvae of the
tobacco cutworm, Spodoptera litura, and the cotton bollworm, Helicoverpa armigera. [Methods] The daily predation rate
and prey preferences of 3rd, 4th and 5th-instar nymphs and adults of A. custos with respect to 3rd-instar larvae of S. litura and
H. armigera were studied using both non-choice and choice tests under laboratory conditions. [Results] The daily predation
rate of 3rd, 4th and 5Sth-instar nymphs, and adult, A. custos on S. litura were 3.90, 5.20, 8.70 and 7.40 larvae/day, respectively,
and on H. armigera were 3.30, 8.20, 14.30 and 11.10 larvae/day, respectively. The daily predation rate of all developmental
stages of A. custos, with the exception of 3rd-instar nymph stage, was significantly higher on H. armigera than that on S. litura.
Choice tests showed that, under the same prey density, A. custos had a significant preference for S. litura over H. armigera.

The daily predation rate of A. custos on S. litura larvae was significantly higher than that on H. armigera larvae at almost all
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prey density combinations, except when the S. litura density was much lower. [Conclusion] These results show that,

although A. custos had a higher daily predation rate on 3rd-instar larvae of H. armigera than those of S. litura, when 3rd-instar

larvae S litura and H. armigera larvae were both present, A. custos preferentially preyed on S litura.

Key words Arma custos; Spodoptera litura; Helicoverpa armigera; predation preference; biological control
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HLAE, 2012), HLHL TR Spodoptera frugiperda
(FEZIES, 2019) /N Plutella xylostella
(JEZESE, 2020a) S5 ZFPiEH HF O HA
AP EE ). HEZE5E (20200 ) it %

P & B, W R SR M 3 I A UL
IR ERE S5 G755 5 (2020 ) 381 7E H A5
KEL, AEHH B E 30 d 5 R aon ik g 5
W55 B 1A AR BE A B 38% A1 59% , i 7 4 M fi
A AR RSO el B AR R B AEE N
i) S i P A I, M R DA AR A L i 4N
He, PR AS U B O v AR . R U X
SRR AS X 2 B RO B R Y
THERETT . AR, FEIRh S = A B M R Eont
SV B A EREE (XIS, 2007 ), Qi
B AR (2007 )WF5T & BRI BEAE 45 1% Sphedanol estes
impressicollis s T i i R B 17 = 40Pk, Xt
EoKEE Ostrinia furnacalis 3 #%4) HUU| ZR B0 H TE
BIME SRS (2016) BFOT K IRLL R ELAS i
Harpactor fuscipes X} #HaCi ik 3 e 4l t () S 6P
KTF4HE . Heliothis assulta 3 % %)) Bt F14H 1F
Myzus persicae #17; RarFHE (2018) Rk
L, W/NAEE Orius minutus BT 2 b i il
Tetranychus cinnabarinus (1 H i & & ik, {Hix
=AY /E#] 5 Frankliniella occidentalis, #8154
RS BRI AS R AL [ R, T XX 2
FofroAE FE 26 o A e B R R 5 R DL ARG
I, AT AR ik 3 #4054 4R L 3 140
HOABFFEXT G, BFFEAS ) ML M 0 X SO 5
MR R iR E RN ES, DX
0 0 8 P o) W U A 2 e RTAR B AR BRI R S e, W]
T Mg a2 A R R s R, D
TR W5 B A R I P W 5 977 Y R R AR
HS AR .

1 #MR5AHE

11 il RiRS RN &4

P RIS T = R R R A R
BRA A T WA A TR SR 24T, i
B3 WA i AReS OISk TR s YA



- 68 - R B H1 244 Chinese Journal of Applied Entomology 59 %

A, FPATABEENF A TR SR E 3 #34)
M 0 A TN T A = PR R
Tenebrio molitor 4y H1 Kl 4e) 5% # 7 Ape, kit
3-5 & BRI A A L

BERAEY) K F KRR (AR 19 %5)
BT RAERTNENERT 3 AR, it
MYE T ANTAUEEN, TERES (25+1) °C.
MEEER 60%+5% . JCFIWI 14 L= 10 D (i 5%A4F
TR

R &M AN TR M (QHX-
250BSH-IITAY, 1 587 v = 97 e kil i A PR 2
A NIRRT, R (27+1) °C . Gk 14L -
10, MR 70%+5%.

12 AEHRFEE 2 #E0IEEEEHe
Kl

WU 3 SN 4 I B 2 R B 0 s B
TR . VEBUEEZ 24 h MBS 3 184 R 4
AT, A3 RS B AMLZS AR (300 mL ) P, 7E
MR —BIZIER 6 cm® 2247 B BB R 5
120 H 4 Je Je 2R B ik ph s &, 8T A
TAMBEFR NIV 24 ho K 20 LRSI 3 #3:4))
HE 20 SLARES HL 3 WA R AFR I (21 omx
14 cmx9 cm ) N, FHEALYLERAL B 1Y i i 27
1 ST o 3R BN 2 FoB i ok
AL N TR R P4l RS, 24 h Je KA A
YRk B . IR 4 A, AP
210 K, BAFRRERN | AER, Wil 3
BN 4 15 B AR B e XS 2 R 4
FHMER,

Hifi g i= (R ENEA YA -FR R E
TR A YE BB ) /1 do

WU S W ORI R T 2 B s g 0 e B
WAL . YEBUIE 24 h IR 5 1 R Ak
24 h NRYRLE, FEYE B E D 40 /&, HE
AR 5 I 3 WS RN 4 A B 2 RS G Ak
PRk iR R AR R

1.3 AFRHEZRE 2 FEHEFIEHEEIRE
PrUER B URACTE 24 h ( J7EEE 1.2), 1%

W 3 AT RN 4 5 O 2 RS I s BRI
TR BRI 3 i HURIAR S e 3 %) e
10 : 10 MEEBEAF NG, HEALYRL
5 ry gy 1 Sk T . FRRE A 2
F o i R OK RN e N T ARDRMIL AR ) 4 UL
24 h JE A RS 3 4 4l HURAR A% L 3 18 40 1l
P rBcE . REeIt 2 ANEEE, ApabHEREE
10 K, BAFEREN | AEL, MG 3 &
A7 U 4 55 A e e BRI 2l o ot 2 R
AR GHEINER 1.2),

I S W47 ORI R 6T 2 T osls 90 (1) 30 25 A
TR BB R R 3 I 4 RIAR S L 3 b4
HFE 20 1 20 ARG, FREALIURK
AR BRI I S i el 1 Sk, e ERY
L5 0% 3 AR 4 %27 O 2 RS Rk B
WRIAHAIR . H C (B2 M X R arn ik 3 4
HURIRRES B 3 4 A B B e, CHEDT R
AN C=(Qi-F)/(Q+F;). Hr: Q HAFi
Fss ot o s T X P LR A9, R RS | R T
FraAE T SR . C=0 B, R i %t
550 MRS IO 0<Ci<l I, 2R MBI X4
i MOISAE IESAE; - 1<Ci<0 B, FoR 515 4T
551 B A S R AR T IR R 5, 1987 ),

14 EPEZEENEESRFEREMHRIEEYE
kA

A5 HEL Ay 2880 o i s Bl o R
PEREME I RZ I« e p R ILIR AR B 24 h ( 7k
[ 1.2), FefEgR G NFEA 20 LRSI 3 1%
G, FEEARREE (4. 8, 12, 16, 20
L) RS 3 WA IR T R — SR E N, REHE
A — RV AL B i i il L, SR U A 2
F o e R K RN R N T ARDRMIL AR 4 4 UL
24 h JE KA RS I 3 1541 ORI AL B 3 #5340 1
IR SHE 5 MR, RIS
W, BAFEREN 1 AER, s A
ANEARA R E T 2 M HmEE (i
BTk 1.2) RS CE (IR
A 1.3),

RIS A gk ) E 2 T K A i o A A 3



13 PINGE U5 258 IR X RSO A IR % R 4y HHUAH £ BE ) Bl B PR AT - 69 -

EIEEEMER R . BRIEFR G NIEA 20 LikE
W3, FHanlEARRZE (4. 8, 12,
16, 20 3k ) MRIEpiik 3 B4 FRl—FF &
AL, B D BR A 55 R A% 4t 285 80 il e 3 o
Tl B i PO e PR 1 5 i i 56 A [

15 HESH

i B s K FH Excel 2019 4tit, FH Graph
Pad 6.01 FEAT 70T o AN [F] Ak B v it Yo 2 8008
FARES i gl b H B 22 R A RO FEAS 46
WA T 22 5 0 B PR B0 , AN [R] Ak 3 H il i Xo) A 5
WA M U ar e C WA — A -4
W5 F AR A T 25 7 S P L o 0 A o A
TR, WA LEAS [RIAS ) % B T 1) H A B 25 55 )
H Tukey’s ¥EF1 722 57 o AL 59 .

2 ZRESH

21 ARHAFREN 2 MIEWHIEEEERER

MRS 3 I 4 HURITRRAS HL 3 I 4 e 2
ARV, W 3-5 1 ORI B B RSO I 4y 1
) 29 3.90, 5.20., 8.70 il 7.40 3k,
XPARES Bty HAfi w20 o 3.30. 8.20,
14.30 F111.10 3k (& 1), $iE 5 W47 O 2
FEYIR B A, 3 AU 2 Al |
B A BRIEE 3 # HOM RHSOR R 2
B Hi g R LR E 254 (P=0.2507), 1
UE 4 5 AT UM AR A U H A B
I E S T RIS R H R E R (P=
0.030 6; P=0.009 1; P=0.009 3 ), %7 %HF5
B A BB RE T T RIS 4l

22 ARHAFEEX 2 IEYEREEERRIRR

RSO 3 14l S AR B 3 W 4y He [ et
FAAE H 3 FEAR RIS, Wi 3-5 W4 HURN g H 4}
SR A B H B WS T AR g
1) H A, SERISUR kgl ) B AR i o ml
440, 4.40, 10.00 F1 6.90 3k, XFHR4AHi4hdify
HAE 2090 1,70, 2.30, 6.10 1 4.00 3k, H
A Ti) 2 285 g i 1) %o R SO i &)y P B T A
P, XIS Bl R R s e AR T HE
W, Wi 3 W RO RSO 4y B AR e
Pefk, CHEN 0.176, XHARES R4l A&k
PEER/N, CEA - 0.366 (% 2),

23 HEYEEFERBHRENBREEYE
H %50

231 EEHRYHHFEINIGELRBERENE
RIEFEMNRm YRS 3 184 %
TER 20 Sk/GR, RBEE RS B 3 WA U 1Y
i, Wit Xof A A% IR ARSI Mk e i) H AR i 1
AW TN, XSRS HO RN RSO 4y B S B
o, Bifi A % HL 4y A R A 8 i 2 R ( P=
0.000 1), HAEARRIMMES L MBS, ik
X RSO U H A ) R T AR A2
By e (P=0.017 1; P=0.0002; P=
0.003 2; P=0.001 6; P=0.000 1), Xf&lorikal
BRI IE A, XA AL B gl B SR £
o UM A R R/NR 4 K/, iR
XTARES B4 BURN RSO ik 4l U H 3 B 2
IN, SRR 0.40 SKAT 4.60 Sk, XPRRAS dURIRL AL
Wkl B B - CHE SR - 0.665 F1 0.065
(£3)

®1 HBEEEEEEKBPNAEREYEHERE
Tablel Daily predation of Arma custosto different preysin the non-selective tests

Hifigar (3k) Daily predation (ind.)

UER/ELES — — — -
Prey’s species 3 WA 4 Al 5 ey JRLHe
3rd instar nymph 4th instar nymph Sth instar nymph Adult
FHorpi ik Spodoptera litura 3.90+0.348a 5.20:£0.389b 8.70+0.633b 7.40+0.872b
Fi4% H Helicoverpa armigera 3.30+0.367a 8.20+1.218a 14.30+1.808a 11.10+0.924a

RPEAE P AR R, RISVEEE IS b AR NS PR 48 R IRTE P<0.05 /KF28 57 3%

Data are mean + SE, and followed by different lowercase letters in the same column indicate significant differences at 0.05

level by t-test.
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Table2 The preference of Arma custos on the larvae of Spodoptera litura and Helicoverpa armigera

Myl 2 ER/EUES wREE (k) Hifigs (k) B G
Stages of predator Prey’s species Initial number (ind.) Daily predation (ind.) Preference
3 A I R S litura 10 4.40+0.340a 0.176£0.031"
Srdinstarnymph o 1. armigera 10 1.70+0.335b - 0.366+0.112°
4 AR RIE M S litura 10 4.40£0.618 a 0.161+0.023"
Athinstarnymph e er 4y 4y armigera 10 2.30+0.448 b - 0.27340.060"
5 Al BRI S litura 20 10.00+0.830 a 0.10120.019"
Sthiinstarnymph i er iy 1 armigera 20 6.10+0.482 b - 0.141+0.033"
Ji ALK S litura 20 6.90+0.640 a 0.151:£0.040"
Adult fiE L H. armigera 20 4.00+0.394 b - 0.168+0.025"

PR R DR, TSR IS bR AN TR]NE T RE R R S — 2 B i o AR SO0 AR B He 4y Ry
2 KR AE P<0.05 KV 2R BE; RRGRMBESBE.
Data are mean + SE, and followed by different lowercase letters in the same column indicate significant differences of Arma

custos’s predation on S. litura and H. armigera at P<0.05 level by t-test; " indicats significant differences from null
hypothesis.
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Table3 Effect of density of Helicoverpa armigera on the predation of Arma custos

WA IERE (/g BRI TR RS UL THE RS R AL XTARES I XS AR Y
Density of (%) (%) (%) I G I G

H-. armigera Total predation  Predation amount on Predation amount on  Preference on  Preference on
(ind./box) amount (ind.)  H. armigera (ind.) S litura (ind.) H. armigera S. litura

4 5.00£1.517¢c 0.40+0.249bB 4.60+1.288bA - 0.665+0.207°  0.065+0.016"

8 6.40+0.678bc 1.20+0.200bB 5.20+£0.490abA - 0.21840.029°  0.062+0.0117

12 10.0040.775ab 3.00+0.316aB 7.000.632abA - 0.116+0.048"  0.203£0.049"

16 11.00£0.447a 3.20+0.200aB 7.800.490abA - 0.210£0.033"  0.119£0.015"

20 12.00£1.049a 4.20+0.490aB 7.80+£0.583aA - 0.189+0.026"  0.132+0.010"

TP PR EAR LR, RSV S b A RN TR R 20 Tukey's IR S AE P<0.05 K225 35 [RIAT4L
B 5 bR A AR K5 - M i XA % T 40y BURRHSUR 4l 1 FR £ B 285 A3 7E P<0.05 AKF 22 7 3 "R
SRR ERRE . TRF.

Data in the table are mean + SE, and followed by the different lowercase letters in the same column indicate significant
differences at P<0.05 level by Tukey's multiple comparisons, while followed by the different uppercase letters in the same
row indicate significant differences of Arma custos’s predation on S. litura and H. armigera at P<0.05 level by t-test; ~
indicats significant differences from null hypothesis. The same below.

232 RYBEHEHHZENEBERRBREM RN 12 k/&R, P=0.044 9; HJE N 16 3K/
BRIEFENIM YRR MR 3 By R &I, P=0.008 8; %N 16 sk/£&HF,P<0.000 1),
FER 20 Sk/GERT, BRSO 3 WA RN (AR SUR R 4 HUE R AR RG] B e A A A gy
BT, W0 X RSO Mk A H Y H S R B HMEREEA BEEm (P=0.7151), HE
i, XERESCROR TR R R S E R R E  AFRRISOR R R T, B A RSO
#m (P=0.006 7). MR RBERT 8 R IES LA, XA g R 1=
SL/ERE, WX RSO R H BRIt Atk URISUR RS R B B RN 4 S/ &,

HERTXHL B R H 8 (Rariks BB R R e R K, N 4.00 3%k,
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LIS (2020a, 2020b ) & DIRE SOV IR
KB, WU A TRAH X /IN /NS e 4 4 4 L)
H e K& foh 83.33 3k, i T X AR A K 1)
BB 3 WA H SRR (13.70 3% ),
PRt , e s e A S H A4 F e ) 2 TR
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Table4 Effect of density of Spodoptera litura on the predation of Arma custos

RO IR ISElNER 7k RS R HERE xRS A
(K/8) (%) (%) HREL (k) B C
Density of Total predation  Predation amount on  Predation amount on  Preference on

S litura (ind./box)

amount (ind.)

H. armigera (ind.)

S litura (ind.)

H. armigera

X BRI
BiHE
Preference on
S litura

4 5.80+0.374b 4.00+0.000aA 1.80+0.374cB - 0.090+0.031"
8 8.20+1.281ab 3.40+0.872aA 4.80+0.583bA - 0.308+0.082"
12 9.20+0.200ab 2.80+0.583aB 6.40+£0.678abA - 0.366+0.085"
16 10.80+1.241a 3.40+0.678aB 7.40+0.812abA - 0.311£0.073"
20 11.40+1.327a 3.80+0.663aB 7.60+£0.678aA - 0.217£0.035"

0.258+0.071"
0.349+0.040"
0.285+0.052"
0.220+0.034"
0.208+0.074"

FEMRIEXT 2 PSR il b,
BOEAE A 2 MR 3 4 B T R —4s ),
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HRSF 705 , 218 FURS R R RE SO 3 i 4y B B
A RE B AR o X AT RE S A W R B 1E RE 1A
K, IR R P A, A A sz B ik U
B B A, JFRH SR, X K EH B
RE 1o T RIS IR N L 38 AT RE S RS W A R 454
AR, WEE L BRSO AN RO, it
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