TP 1244R Journal of Plant Protection, 2025, 52(6): 1495-1502 DOI: 10.13802/j.cnki.zwbhxb.2025.2025069

% STl 5 15 i A B X B S A iR AT R Th RE R A

Wy R #ade K B g ZIRAT meR RER
M GARRFT HERY
(L BTHACIL KA 58T 8300005 2. S ATORIRIKAAK . &5 88K 5 830000)

WE : AW # % 3 % Hippodamia variegata 3358 ¥ Arma custos %, % %4 ¥ 3k Spodoptera exigua
9P Ak 4 R GG IR AR AR AR R T AL £ 5T B R R VUR AL B 24 h g £ F IR R R H AR Kk 50 5
RV 5P e 1 ~3 80 AR BEAT 206, 24 h G 4ait £ 3K Sk B3k R, R 0944 2F , 5L T logistic
B SATER BRI F RIS HHE GRS . BERET: 57 KR R
R B 28 S Sk R, R TR K 1~3 854 R 49 R 2h A R R34 & T Holling 1T A, 2246 B
RRME A A 71.430 #549 45.450,.47.600,21.820,23.380 3k ; % I & ik, ok AT E &3k 1 #5640
k8 85 R R xR 9P 69 A R b Bk R % T Holling 112!, #.#8 B 3% K4 &= 4 73.870 kA=
69.680 5., % IR kR, k ATEFE IR IR 284 k| b R, Sk A SRR 1~3 8540 R e F R
KaxE M % By B At B2 AR, 2L R 09 5 2 EARBUME 3 S R R I BT e RTE A, T
BRI 3 R, EREEETCRAN, 2 F N RS E R 2B RGHRAERES T
S A KK 2 3840 RO R AR . AW S IN R SR S R R X A I A K 4 R LA
R LR E— £

KEBIA): %780 k5 sk SR AW G MR

Predatory functional responses of variegated ladybird Hippodamia variegata and
predatory stink bug Arma custos adults to beet armyworm Spodoptera exigua

Hu Fangzhen' Aizezi Nadire'! Deng Mei® Wang Shunli® Yu Jinyan® Li Chunhui'
Wumuerhan Patima” Ma Deying"

(1. College of Agronomy, Xinjiang Agricultural University, Urumgqi 830000, Xinjiang Uygur Autonomous Region, China;
2. Agriculture and Rural Bureau of Midong District, Urumgqi 830000, Xinjiang Uygur Autonomous Region, China)

Abstract: To clarify the predation potential and functional differences of adults of the multicolored
ladybird beetle Hippodamia variegata and the predatory stink bug Arma custos against the eggs and
early-instar larvae of the beet armyworm Spodoptera exigua, individual predators, starved for 24 h were
exposed to varying densities of S. exigua eggs or 1st-3rd instar larvae. After 24 h, the number of prey
consumed was recorded. Predatory capacity was evaluated using logistic regression, functional response
models, and searching response efficiency analyses. The results demonstrated that adult H. variegata
exhibited Holling type II functional responses to S. exigua eggs and 2nd-instar larvae, whereas adult
A. custos displayed type Il responses to 1st-3rd instar larvae. Their theoretical maximum daily con-
sumptions were 71.430 eggs and 45.450 larvae for H. variegata, and 47.600, 21.820, and 23.380 larvae

for A. custos (1st=3rd instars, respectively). In contrast, the functional response of adult H. variegata to
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Ist-instar larvae and that of 4. custos to S. exigua eggs followed Holling I1I, with theoretical maximum

daily consumptions of 73.870 and 69.680 prey items, respectively. The searching efficiency of consump-

tions significantly with increasing prey density, indicating clear negative density dependence. Arma

custos adults exhibited a broader prey-instar range (1st-3rd instars), while within the tested density

range, H. variegata showed significantly higher predation efficiency on 2nd-instar larvae than 4. custos

did on 2nd-3rd instars. These findings indicate that both H. variegata and A. custos adults possess

strong predation potential against S. exigua eggs and early-instar larvae, though their predatory func-

tional responses differ.

Key words: Hippodamia variegata; Arma custos; Spodoptera exigua; biological control; functional

response
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xylostella 3 .4 ¥4 B (WK 45 ,2025)
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SR 2 W )y AR E AL RE (54.950) Mg R YRS H R ORHH B s L 35 73.870 Sk, i il
SR M 2 I 4 P A RE AR AR (16.027 ) s TEFIE H XERHSEAME 2 i 4 LA BE H B KA B i i {1k, A
R EE L, 255 B SRR 1R g A 21.820k(582).

F1 ZREHSEER BRI IHINFI4) R ZEE A 547
Table 1 Logistic regression analysis of predation by Hippodamia variegata and Arma custos adults
on eggs and larvae of Spodoptera exigua
. WYk E BB HIEEY o e Uit SN 21
T Prg}fl z\%l?pl?rllfital Rlzgjisﬁz;?r(l o brifiieo Tyfeﬁsffifumr;cjgonal
Predator . Coefficient value Standard error
stage coefficient response

Z 5 By P, -0.393 0.066 Holling II
H. variegata Egg P, 0.008

1% P, 0.590 0.081 Holling 111

1st instar P, ~0.012

2% P, -0.160 0.063 Holling II

2nd instar P, 0.004
Ll 5 P, 0.237 0.059 Holling II
A. custos Egg P, ~0.004

1% P, -0.138 0.051 Holling IT

1st instar P, 0.002

2% P, -0.223 0.070 Holling 11

2nd instar P, 0.005

3% P, -0.638 0.074 Holling I

3rd instar P, 0.034

P, P, 53 AN WG S W i 46t R 8L . k7 A2 %L, P, and P, represent the linear coefficient and quadratic coefficients,

respectively, of the initial prey density.
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Fig. 1 Functional response curves of adults Hippodamia variegata (A—C) and Arma custos (D-G)
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Table 2 Functional response equations and parameters of adults Hippodamia variegata and Arma custos

to eggs and larvae of Spodoptera exigua

. YR E BB . . PEEETE] HES H R T BERSER IWERGE
B YR BB S JOBL ?LH S Hﬂijﬁﬁé‘i PRI A6 AR
Prey developmental . . Handling Theoretical daily Instantaneous Pest control
Predator Functional response equation . . : .
stage time/d maximum predation attack rate efficiency
Z 5Pl L0 __0.827N, 0.014+0.004 71.430 0.827+0.170  59.100
H. variegata Egg 1+ 0.012N,
1% N, = e*% x exp( — 50.130N, ") - 73.870 - -
1st instar
2% __ 1.209N, 0.022+0.003 45.450 1.209+0.063  54.950
2nd instar * 1+ 0.027N,
B b Egg N, =" x exp (=65.110N, ") - 69.680 - -
A. custos 1% __ 0.676N, 0.0210.001 47.600 0.676£0.132  32.190
1st instar * 1+ 0.014N,
21 ___0.735N, 0.0460.003 21.820 0.735+0.176  16.027
2nd instar ¢ 1+0.034N,
3 __ 0.704N, 0.043+0.003 23.380 0.704+0.157  16.450
3rd instar * 1+ 0.030N,

P RAE A B EARETR o N, AN, 23 5 CSR A B 1 FH SR 13 M KSR R R S 3¢ 3k 1) 400 ik

Data in the table are

mean+SE. N, and N, indicate the number of S. exigua individuals consumed and the initial prey density, respectively.
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20 S/ LG N E] 60 Sk /MLA , 22 55 50 kol e X HL i 4
RO 0.954 T3 0.466 (K 2-A~B) . 4HISEK
gk 1 RSy H R 2 B ph 20 S/ LA ) 100 Sk/ILA |,
0 A A L 48 AN i 0.527 TR REE] 0.279; 24
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H 48 SR 1 0.550 R FEE] 0.243 ;5 24 3 #1340
5 By 5 Sk/INLHG A0 2] 30 Ske/ILAS , i s o %o H:
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Fig. 2 Searching efficiency of adults Hippodamia variegata (A-B) and Arma custos (C—E) on eggs and larvae of Spodoptera exigua
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