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Predation of Plutella xylostella larva by Arma chinensis

TANG Yiting', GUO Yi*, PAN Mingzhen’, MAO Jianjun', CHEN Hongyin',
ZHANG Lisheng', WANG Mengging'”

(1. Institute of Plant Protection, Chinese Academy of Agricultural Sciences ., USDA-ARS Sino-American
Biological Control Laboratory, Beijing 100193, China; 2. Institute of Plant Protection, Guangdong Academy
of Agricultural Sciences . Guangzhou 510640, China; 3. College of Plant Health and Medicine
Qingdao Agricultural University, Qingdao 266109, China)

Abstract The predation of Plutella xylostella by the 3rd-5th instar nymphs and adults of Arma chinensis was stud-
ied in the laboratory. Holling [I function response model and Hassell interference response models were used to
determine the predation potential of A. chinensis and the effect of prey density. The results showed that 3rd—5th
instar nymphs and adults of predator exhibited Holling [[ functional responses. The sequence of attacking effi-
ciency was as followed: 3rd instar nymph (1.461), 4th instar nymph (1.322), 5th instar nymph (1.086), female
adult (0.803) and male adult (0.734). The maximum daily predation capacity of 5th instar nymph was 83. 33 individu-
als. With the increase of prey’s density, predator’s searching efficiency decreased gradually, and the searching efficiency
of 5th instar nymph was obviously higher than that of other stages. The interference effect of the population density to
the predator was significant, and the competition parameter of 3rd instar nymph was the biggest (0. 862). It indi-
cated a substantial predation potential, especially the 5th instar nymph of A. chinensis against P. xylostella .

Key words Arma chinensis;  Plutella xylostella; functional response; biological control

INSEME Plutella xylostella (Linnaeus) J§ T (65 (/N SEMR FBT 2 PR . A L 24,
LIS I3 7RI R N R d A e W) i N o B SN 3 O E Ty | B L0 e 2R (BP0 ST N
T ARG R g R AR ELIR AR PIZGHLEONUAE 2% B I S, HASRE B4 ] T H
g SR A . KRIAROR AR 2GR Tl A A DB A 0 0 B iE N e AR A ST

WRSEA: 2019-05-15 &iTEHE: 2020-04-08
E4WME: EFELSWEITRI(2017YFD0201000,2017YFD0800705) ; [ 5 [ Sk Rl 2434 (31672326)
* W EEH  E-mail:mengqingsw(@163. com



¢ 156 490 44 25 2020

“OR RSV IEOR AT A BURAATTR S R R
ATER) TR . HETH T B/ NS RS2 7 4E
N VN i i C PN S N R0 e ED O
555 o FE AMYUIL— i P 2 2 12 P /) 50 0 1) 5 P ) 5
Podisus nigrispinus Dallas B4R3E . FE N H A B0 355
INEME Orius minutus Linnaeus., 5 (5 . Harmonia
axyridis (Pallas) i £ /N2 M W97 ) & B4R 18O,
EH R I IE BE IR /NS 25 D A, B —
AR U8 7 FE R HAEA T TR .

W Arma chinensis (Fallow) J& T2E M H , ¥
Bt R Wi I  7E TR [ 248 B 20 A B R
HoAny U RE S i H VR H XU H 4 2
F U ARG B R R KRR L gk
e ZEEEMFIE T MG X 2 - Ambrostoma quadri-
impressum Motschlsky &1 S, H A 8 1%
9N T ARDRE R B4 SR A0 E Al AT R E 4 U B R 1Y
R (R TR b A o 0 S 5 SR Al
R BT B = .

AR R AR £ T R Sy A A ) 48 s
DYSRIEE 3 R R EEN R T 0
W aF o HRUFT R X /NS )y B A R A LA O
T s A T /SR 0 1 e AR A L 191 A AR L
SR AR AR M i 3k B BRI ] R R i )
SR A R EARAL A 24 0 RS A 7™ it BTS2

1 MRS

1.1 iR

WG R/ NS I E A B BE AR P R A B 5T
TR S AR . W 0 /N SR 0k 4 RO R 3R N
SRR N SRR B A S R R - IR (25 &
DC . JEME L/D=14 h//10 h AHRHBEE(70+5) %,
1.2 R

EFERE 21 ecm, 5t 14 em, 5 9 cm) N T
W e T/ INSRE e 4y EE ) AR £ TR s I R e i ) B FE
TH RN, IR EE T RXZ A TR
BRI IRE (25D °C DBHE L/ D=16 h//8 h.#
STREE (70+£5) %,
1.3 REAHE
1.3.1 zhée RS AnE T30 K 5

FESEATI B T fe SO B 1 R K 24 h Y
B A SRR 300 mL A BRI LR 24 h, 5

PR 1Sk, DAZD g 5 SRRHRR TR0 ) B — PRl
TR B IR » Sk g i B2 I K A0 B DLk A B 1 0
UG R/ N 4 % 4y U IR G A TR R, Ay b A
NI Z AAH B AR A TR SR BN — T
B

T DI RE SN 2% FE B M 3 I IR 4 1%
A HUl B0 150 Y /N SRk B BE R E S 5,10, 15,
20,40 3K/ & ; gtk 5 WAy AN R R BB 1 /R
I AR R 10,20,40,60,100 3k/&. BAEE
AEPRYSVCE 10 RE AR L 24 h ek A SE /N kg
WA i
1.3.2 HH%ETHRANRE

DL T RE SRR R 4 T X6 i A T Lk Ak
B, TSR B M A Oy 1,2.3.,4.5 3K/ &,
INFENE 4 W 4l R Rl 40 Sk /&R 100 3k /&L 40
S/ GRS M i 3 UE T U 4 W R, 100 K/ &
PRt LA Mg 5 Wy ORISR . > M i 285 A LI
WS REE, 24 h Gk A IFGe it/ 3 ik 2y i 7
THi.
1.4 HUESH

Holling [l ¥ fig
aThN);

W3RN R S=aTr/(1+aThN);

Hassell f T3 AR, A=aP ",

Horbr Na /N R LB a Al 6 E
Y ka] Mo 38, N 2/ o gh By % B, Tr a2l
B 2 1 d. Th j24b B ] (Bl B & &
1338 T RGBS [E]) s Hassell f) TR, P Ry
WU R T L A DN - X g Sk W U A 10 /N S M 4 B
H.a R RKRHEE. b AEFSH. KM
Excel 2010 4b¥%d , 75 F) H GraphPad Prism 7 1)
B FITER.

2 ERE5HM

2.1 EEERT/INEEA) R R A R KL

M 1 Ha] DU Y s 3~5 I HOR G O
/NSRkA) HL A R T RE R 7 FE 5 Holling 1T AR 7Y
WEMH G >0.9, F >F, 4 (1,58)=17. 04, P<<
0.000 1), Wi 5 A HUAb BE/INE IR &)y B S [ B
f, HFT 0,012 d. HOH Fe K& #E (83,33 S UL
5 FERLHE (90. 500) A5y JHL A i 1A 5 Hha L2 % O | e

WA, Na = aNTr/(1 +



46 B2 4 W

LR R L DO e VR N e (i

« 157 -

JRCHR . M8 35l HUNUSCHOG /R g IE (0. 730 AL 1 i) U Bl /N SR SR Y

AT R /MK IR Oy 3 #8457 HU (1. 461) >4 i 45 H
(1. 322)>>5 #84 Hu (1. 086) =M B He (0. 803) =Mk i,

x1

S A £ R LTS L it
T2

453 ot /N SR 4 1 4 R B 4 R T RE R L

Table 1 Functional responses of Arma chinensis to the 4th instar larvae of Plutella xylostella
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3 3% H1 3rd instar nymph 0. 946 Na=1.461N/(1+0.055N) 1 008.718 <C0.000 1 1. 461 0. 038 26. 32 38. 447
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Fig. 2 Searching efficiency of Arma chinensis for the 4th instar larvae of Plutella xylostella

R2 TREFEHBBEI/NEE 4 ROHOBERE

Table 2 Predation capacity of Arma chinensis against the 4th instar larvae of Plutella xylostella
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