2026,39(8):221-228 FE K 3R K BE = T

DOI:10.16861/j.cnki.zgge.2026.0198

L EFM R LS BRI R 88 1 KRR
REE LK OKLEELLK &RRE KRR

AAZHAT AN RSB WEGER 4640005 2 ASFHAMSERE WIS 464000,
3B R EIEE R B RS L WES L 4642000

B . NWHCE I (Coccinella septempunctata) F 5L ZWF (Aphis craccivora) [WAYIBI 1 RE , (R E NI LA
2y SRORHRE RS X ST 5200 )4 B D e SR A5 30080, FEERTE T - B I RO A SR Ak Y 1 B T N A
ER, SERRE, B BN AR A BRI Rl H I R AR B, FLAR R D) RE R BIIEE Holling T8, AFK BB LA
LN B S 3 e s LR R R >4 W4 >3 14 >0 A > 1 g . BRI MR 4 6 3
B 41 HRRT B G (¥ s K B i3 300 123.325.200.359 Al 75.352 3k, BHUE AT W, -G B 4 $ )y HoRIE Rl s LS
W e 1. BB G 1R B, AR B X I 5 0 P4 5 RSB T A, o A 0 e P R
SZE)H B T, BRI R > HE . 6 R R E 45 AR, A B 120 ke &0 i, B AR
W P AR BRI K 2 TR 2.47 $.2.53 s, R E R TR FEDY 40 ko B0 I A ZR I, BB RS o P BB e At
T MERCH . 25 b, bR DO B S H A R s T e ), AT A A A I o Rl HRURT S e &) BT YR B
SRHEIR) UL R N TS s T RS B T AR

hESHS:S643.4 SCERAR SR : A MEHS:1673-2871(2026)08-221-08

Study on the predation capacity and efficiency of Coccinella septempunc-

tata against Aphis craccivora
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Abstract: To clarify the biocontrol potential of Coccinella septempunctata against Aphis craccivora, the predatory func-
tional responses and searching efficiency of larvae and female adults of C. septempunctata to A. craccivora were deter-
mined under laboratory conditions. Additionally, the intraspecific interference effects and predation efficiency of male and
female adults of C. septempunctata were investigated. The results showed that both larvae and female adults of C. septem-
punctata could prey on 4. craccivora, and their predatory functional responses fitted the HollingIl model. The pest control
efficiency of C. septempunctata at different developmental stages was ranked as follows: Female adults> 4th-instar lar-
vae>3rd-instar larvae>2nd-instar larvae>1st-instar larvae. The maximum predation capacities of female adults, 4th-instar
and 3rd-instar larvae of C. septempunctata on A. craccivora were 123.325, 200.359 and 75.352 individuals, respectively,
indicating that the 4th-instar larvae and female adults of C. septempunctata exhibit a strong predatory capacity against
A. craccivora. The searching efficiency analysis revealed that the searching efficiency of C. septempunctata increased
gradually with the decrease of prey density. Furthermore, the predation of C. septempunctata adults was interfered by
their own density, and the interference effect of female adults was stronger than that of male adults. The predation efficiency
results showed that when the prey density was 120 individuals per box, the searching time of female and male adults of
C. septempunctata was only 2.47 s and 2.53 s, respectively, which was significantly shorter than that at the prey density of
40 individuals per box. The chewing duration of male adults was generally shorter than that of female adults. In conclu-
sion, C. septempunctata exhibits strong pest control ability against 4. craccivora, female adults and late-instar larvae of C.
septempunctata can be used as a biological control agent for A. craccivora management.
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Predation capacity of 1st instar (A), 2nd instar (B), 3rd instar (C), 4th instar (D) larvae and female adults

(E) of Coccinella septempunctata on Aphis craccivora
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Table 1 Functional response of Coccinella septempunctata larvae and female adults to the Aphis craccivora
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Stage of predator Functional response equation  Instant attack rate . . .

time/d capacity consumption/Ind
1 #% 1st instar N~=0.512Ny/(1+0.013N,) 0.512 0.024 20.917 40.860 0.971 0.949
2 # 2ndinstar N.~0.766Ny/ (1+0.012N,) 0.766 0.016 48.802 63.685 0.948 1.234
3 # 3rd instar N.~0.931Ny/(1+0.012N,) 0.931 0.013 70.152 75.352 0.982  0.470
4 1 4th instar N.=0.688N,/(1+0.003N,) 0.688 0.005 137.808 200.359 0.950  3.863
i Ji% 4. Female adult N~=1.725N,/(1+0.014N,) 1.725 0.008 212.761 123.325 0.935 1.878
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Fig. 2 Searching efficiency of 1st instar (A), 2nd instar (B), 3rd instar (C), 4th instar (D) larvae and female
adults (E) of Coccinella septempunctata against Aphis craccivora
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Table 2 Intraspecific interference in predation of Coccinella septempunctata adults on Aphis craccivora

i e A L TN A A X
. A SR sk B HSaELL MaMaEsk . L. rRREsEgeREE
il e v Ck-&" . . . . . e = . .
. Observed predation Daily per-capita Theoretical predation . Intensity of scrambleing
Predator sex Predator density/ . Predation rate L.
N amount/Ind. predation/Ind. amount/Ind. competition
(Ind. - box™)
o H 1 140.50+15.47 ¢ 140.50 132.000 0.330 0.000
Male adult 2 168.50+18.43 ¢ 84.25 173.934 0.217 0.341
3 175.75£16.10 be 58.58 204.394 0.170 0.484
4 241.00+18.04 ab 60.25 229.189 0.143 0.566
5 270.75435.51 a 54.15 250.475 0.125 0.620
M A 1 188.75+13.45 b 188.75 177.600 0.444 0.000
Female adult 198.75+24.80 b 99.38 220.325 0.275 0.380
3 240.25+16.12 ab 80.08 249.935 0.208 0.531
4 292.50+26.18 a 73.13 273.328 0.171 0.615
5 296.5+24.59 a 59.30 292.970 0.146 0.670

A A [F)/NG - BER R ) — P A ) %5 P -G R I e e )3l & R AE 0.05 /K-F 227 3
Note: Different small letters in the same column indicate significant difference in predation amount of Coccinella septempunctata adults at dif-

ferent densities of the same sex at 0.05 level.
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Table 3 Predation efficiency of Coccinella septempunctata

adults on Aphis craccivora
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. Searching Chewing
Predator sex Prey density . .
. duration/s duration/s
(Ind.-box™)
i A H 40 42.2049.44 a 55.33+14.27 ab
Male adult 60 30.01+11.57 ab 67.81412.97 a
80 35.84+8.49 ab 69.15+14.75 a
100 10.77+2.32 be 31.7745.70 b
120 2.53+0.40 ¢ 23.77£7.03 b
A R 40 11.70+1.46 b 87.65+8.06 a
Female adult 60 37.09+8.22 a 75.36216.00 ab
80 48.86+14.04 a 63.09+10.54 ab
100 26.65+2.06 ab 41.86+4.67 b
120 2.47+0.37b 71.71+12.65 ab

W R AN ) AN 7 B R [R]— 1 ) -G R AR AN [ A8 1
T ERRE 0.05 KTFERTE.

Note: Different lowercase letters in the same column indicate sig-
nificant difference in predation efficiency of Coccinella septempuncta-

ta of the same sex under different prey densities at 0.05 level.
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