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Preliminary study on adult Arma chinensis ( Fallou) preying on
Leptinotarsa decemlineata ( Say) eggs and young instar larvae

LIU Juan, LIAO Jianghua, LI Chao” , HU Hengzhi, HAN Lulu, LIU Xia, NIU Ping

Key Laboratory of the Pest Monitoring and Safety Control on Crop and Forest in Universities of Xinjiang Uygur Autonomous Region,
College of Agronomy, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China

Abstract; [ Aim] Leptinotarsa decemlineata is a pest in China according to the National List of Agricultural Plant Quarantine Pests.
After its introduction in Xinjiang, it caused considerable losses to the country’s potato industry. Examining predation of L. decemlin-
eata eggs and young instar larvae by adult Arma chinensis provides an effective basis for the use of natural enemies to control L. de-
cemlineata. [ Method] The experiment was conducted in growth chambers using an indoor feeding observation method. The experi-
mental results were fitted using the Holling Il model pattern, and foraging efficiency was calculated. [ Result] Arma chinensis adults
can prey on L. decemlineata eggs and young instar larvae, and the predator functional response of A. chinensis adults to L. decemlin-
eata eggs and young instar larvae approximated the Holling Il type. The predator functional response equations of A. chinensis adults
to L. decemlineata eggs and young instar larvae were N, =0.2862N/(1+0.0198N) and N, =0.8400N/( 1+0.0709N) , respectively.
Within a certain range, predation of L. decemlineata eggs and young instar larvae by A. chinensis adult increased with increasing den-
sity. When the density of L. decemlineata eggs and young instar larvae reached 20, respectively, predation by A. chinensis adults was
at the highest rate. The maximum daily predation numbers of L. decemlineata eggs and young instar larvae by A. chinensis adults were
14 and 12, respectively, and the attacking efficiency was 0.2862 and 0.8400, respectively. The predation capacity of A. chinensis on
L. decemlineata eggs (4.1299) was lower than that of young instar larvae (9.9526). [ Conclusion] A. chinensis adult is a promising
predator of L. decemlineata eggs and young instar larvae, however, at different respective control capabilities.
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Table 1 The predation number of adult A. chinensis on L. decemlineata eggs and young instar larvae

[T i1 Predation number

Stage 5 3% - ! 10 3% - ! 15 3k - ! 20 % - ! 25 3% - !
bR /K Egg 1.20+0.32a 4.16+0.80 3.52+0.71 5.56+1.28 3.41+0.68
IEAILVES Young instar larvae 2.92+0.34b 6.72+0.51 6.00+£0.71 7.20+0.53 5.92+0.52

[R5 AN [ 51 R 26 57 B3 (P<0.05) .

Data followed by different letters in the same column are significantly different at 0.05 level.
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Table 2 The predatory functional response of A. chinensis to L. decemlineata eggs and young instar larvae and parameter estimation
= N ; BRH  EEAGE .
. SRRy PRtk AR T LT T R
- Functional response Attacking Handling N . Correlation
Stage . I . | Predation capacity
equation efficiency (a) time (T,/d) number ( 1/T),) (a/T),) (R)
Ui Egg N,=0.2862N/(1+0.0198N) 0.2862 0.0693 14.4300 4.1299 0.8670
fKEE 1 Young instar larvae N, =0.8400N/( 1+0.0709N) 0.8400 0.0844 12.3305 9.9526 0.8929

=3
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Table 3 Comparison of theoretical predation and actual predation and model fitness test

s PR SR e Rk FHS R R s W e RSk S A Rk
i /R - ) Actual Theoretical X2 - /(K -t Actual Theoretical X2
Stage . . . Stage . . .
Prey density predation predation Prey density predation predation

L 5 1.20 1.2857 0.220 || fikie4) iy 5 2.92 3.1008 0.220
Egg 10 4.16 2.3589 Young 10 6.72 4.9152

15 3.52 3.2683 instar 15 6.00 6.1061

20 5.56 4.0487 larvae 20 7.20 6.9479

25 2.64 4.7258 25 5.92 7.5744
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Fig.1 The fitting curve about the function response of
A. chinensis to L. decemlineata eggs and young instar larvae
A GSSINME ;B : GEEIS(E ; C . RIS B SSIMEL D AR 4 s BB (H
A Measured value of eggs; B: Theoretical value of eggs;
C: Measured value of young instar larvae;

D: Theoretical value of young instar larvae.
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Fig.2 The relationship between the searching efficiency

of A. chinensis and the density of prey

3 itig

ARG A B, Wi A Xk D R o B R AR
Iy SRR A FH SR W T R ), LA B B A
Wy E B i, (FCHC R R A 5 S A
FEY o B 5 {1 % 40y RS B AR 3 AN S R O 2R i 2
I B S B A — S R S AN PR

MEE R MO B D B B AU R AR 4 A
Holling II [#] 4% 7 7 ,

TEAAIG Wi FAC H S B 4% 25 1P B K iR
2 BA BRI ERE ), RS R BRI AL
HUOR % B AL O R AR 2 BUAY H e R AR R )
SR 14 RN 12 3k, ERELAE (2016) WFSE BoR , B
15 B ¥ Adelphocoris lineolatus Goeze X} Th%% % Hl Ht
1.2 4 By H R B 52000 11 f9 k. A
LU s ) R B ORI R RE ), B Y
HERE B, W5 X T 4% 5 1 i py 57 fiE
BOR 0 3 BAYIBG AR A 45, 4R &0
SEAH R R A A T B — R AT RO, M i
JI RN EY B2 T B AR Ay HL Y 4R R Bl A
Yy B BB, 34 5 AR R R

Wi [ N AN A 2 B A B I B AR X 2 A
AME BB R B A AR, RIEA ST
BER AT, Wi R Eh S AT —E A R
J7, Be b nl i R i e S48 R, AR
FULITHT T S B RE ) S T T R O AR
A BV O FR | AR T 1 W I R L 191 A B
WG . o T A H o 7E 28 P i i ol e %o o
PR T Hu R L AR % 4 R B B D RE HEAT T A0 20
G AT HARFREE 51T, A1 5 BRI 0 W] E 2
Wi W e o S D AT R R00% PRI A W i o D %
S VP ) L AR T SRR A S o () o — 2
P

5% 0k

Wi, sk, slcatde, HAGR, i, 22 H5, 2007. 1
T BB A 2 3T 0 R A D AR AT, Bk R,
29(4) : 149-154.

Wfd, St T, 704, BUbEE, BTeME, 2020, M5
WEHE Bk AT T BE RN . TSR Ak kA 49(6) ; 163-
165, 170.

TR, 1980, Rk APBAFASFREL A, Jbat: B
2 A

WL, FIMS, &6, S30E, B8, 2013, DEAZER R
THEPERB R WA M EEYIPR. MR R F R,
35(03) : 334-342.

HRAEL, MR, E7PR, SO0, T3S, 2016, E1E H B
A A IS A R S I RE R N BT R F
FI( B RAFERR), 34(6): 709-712.

RS0, MR, N, XA, PR, TR, T, H



- 286 - YRR Journal of Biosafety

%30 %

I, 130, Sk, sKACHE, 2011, ShER S duRpaiy
BEHARBIGE S0 . #58 R A5, 48(2) . 197-203.

R, A, G, IBHE, ALAE, XIREE, T
U, BRELED, 2016. =FPH 4t i ik A= K kB A5 1 5%
Wil B A s AR, 32(5) : 552-561.

B, W, YREE R, XURER, MRERE, TR, BEE,
seAlAz, BRETED, 2019, 5 B i 27 d i i N T oD Rk as R
Y. P EASE SR, 35(1): 9-14.

AR, K, kKA, B EE, WRELED, 2018, 5%
JEE R b e ) 0 7 6 R B A 2R R R R . P B A
Wy IR, 34(1); 52-58.

JEZE, S8, WIE, BAA, BRLLED, 2020a. WX/
FIRA R EER. AR, 46(4) : 155-160.

JEERE, T, Z2F, QR BH%, 2020b. Mg 4}
SRS AR EEM. & BmEHF 41(1) : 62-66.

THe, BeTHy, FHHABE, ZEm, RE R, 2019, #UE K A
Xof B b RIS [0 0 4 ARG A B RE . A pR A7, 45
(5): 42-46.

FEEE, FT, AR, FHE, 2020, S8 EF dUR A K
WEINH RAFFT . M e sE , 34(4) . 40-46.

T, AR, AL, SSCHE, 2R, nhoRih, 2016. BE
3 25 s N T 5 e LA B T 8 S R s R ) AP W ER.
RATFHE (1) 36-38.

ARTEE, fREar, XUMEBE, B, XIBEHE, s, e,
AR, 2016, R RUBIE TSR S RE. 71 R
2R 38(4) . 857-865.

et R, PSR, 2017, BN AR A AR 35 1 i
2 BCRIEM. B B kR & 36(4) ; 37-40.

TRIBEZE, BRfH, FhSFEE, 2016. WIS X S8 AR A .
P E &M K, 35(1): 13-15, 30.

TRAETT, 1994a. BRUNAY 48 S8 H L & BUREL. A JE, 8
(5): 276-278.

TkA DY, 1994b. HSEM 51 AR A T 4% 2 H KB, M
gk, 8(6): 342-344.

ALYOKHIN A, BAKER M, MOTA-SANCHEZ D, DIVELY G,
2008. Colorado potato beetle resistance to insecticides. Amer-

ican Journal of Potato Research, 85(6) : 395-413.

BRAGARD C, DEMHNEN S K, DI S F, GONTHIER P, JAC-
QUES M A, JAQUES M J A, JUSTESEN A F, MAGNUSSON
C S, MILONAS P , NAVAS CJ A, PANELL S, POTTING R,
REIGNAULT P L, THULKE H H, VAN D W W, CIVERA A
V, YUEN J, ZAPPALA L, KERTESZ V, MAIORANO A,
STREISSL F, MAC L A, 2020, Pest categorisation of Leptino-
tarsa decemlineata. EFSA Journal , 18(12) : 6359.

CASAGRANDE R A, 1985. The "lowa" potato beetle, its discov-
ery and spread to potatoes. Bulletin of the Entomological Society
of America, 31(2) ; 27-29.

HOLLING C S, 1959. Some characteristics of simple types of
predation and parasitism. Canadian Entornologis, 91 (7).
385-398.

KHELIFI M, LADURANTAYE Y D, ALMADY S, BEAUDOIN
M P, 2015. Field trials of a mechanical prototype designed to
release insect predators to control the Colorado potato beetle,
Leptinotarsa decemlineata (Say). American Society of Agricul-
tural and Biological Engineers, 58(3) . 577-584.

LOGAN P A, CASAGRANDE R A, HSIAO T H, DRUM-
MOND F A, 1987. Collections of natural enemies of Leptino-
tarsa decemlineata [ Coleoptera; Chrysomelidae ] in Mexico,
1980-1985. Entomophaga, 32 249-254.

MICHAEL S C, SILVIA TR, SEAN D S, 2018. A comparison
of resistance to imidacloprid in Colorado potato beetle ( Lepti-
notarsa decemlineata Say) populations collected in the North-
west and Midwest U.S. American Journal of Potato Research ,
95(5) : 495-503.

O'NEIL R J, CANAS L A, 2005. Foreign exploration for natu-
ral enemies of the Colorado potato beetle in Central and
South America. Biological Control, 33(1) . 1-8.

ZOU DY, COUDRON T A, LIU C, ZHANG L S, WANG M
Q, CHEN H Y, 2013. Nutrigenomics in Arma chinensis;
transcriptome analysis of Arma chinensis fed on artificial diet
and Chinese oaksilk moth Antheraea pernyi pupae. PLoS
ONE, 8(4) . e60881.

(WIESH . FE)



