He g gl K22 4R Journal of South China Agricultural University 2020, 41(1): 28-33 DOI: 10.7671/j.issn.1001-411X.201907029

XA, A5, A, 5. 5 OBHON Rt 5T RO A0 B AT WS S0 (], SRR 224, 2020, 41(1): 28-33.
LIU Benju, QIN Deqiang, ZHOU You, et al. Observation and evaluation of predatory behavior of Harmonia axyridis on Spodoptera frugiperda[J]. Journal of
South China Agricultural University, 2020, 41(1): 28-33.

FENRNEM T ETHRAHERITAURS TN

X\AA, ik, B, BREH, ZTE, RN, KIH

(RAERGBERFAYFHRFRELLRET/EERLKRE RER, & 7N 510642)

WE: (B HRARE R F A E Harmonia axyridis W E M SR Spodoptera frugiperda Wi &8 71, (7L ME
N R S OB B HURT 4 84 U B TR 1~2 B4 LR R T, R B A R B R | AT
Reale (45 RIS, KB (T £ B SO Ak &) 2 2225 b 39 ERL BRI AT S ATy, Horh
S U R R 3 R B SRR 4 He B B 3 0 R LRSI G . S T R R 4 R &)y HURE R R
1~2 B %)) H )48 B T BB S BT & Holling ITAERY . S5 5 0 e e s N 4 18 4y OGS b SO0k 1 840 s H B Kl BT i
439318 196.08 Fil 161.29 Sk, BEAt B 243 514 1.390 6 Al 1.451 4, ALFERS 8] 435174 0.005 1 F1 0.006 2 d; 7 €2
Fi HLFT 4 % &)y a0t B 9 R0 2 U8 4 UK H B KA B R 43 i R 65.36 A 41.84 3k, IR Bk %4 i 1.145 7
A1 1.271 0, AL E I [E) 73531 2 0.015 3 F110.023 9 d, B €2 S He pl e 20 4 5 0k 4 0 4 T B 705 T 4 il .
(4518 157 6 30 dOn Bdth ST RO — 58 MV ERE T B8 70, W R T B i B SR 0

IR SO0 30 s RO SR s A iR
hE 5SS 43 XEAFRRSED: A XEHRS: 1001-411X(2020)01-0028-06

Observation and evaluation of predatory behavior of Harmonia
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Abstract: [Objective] To investigate the predation potential of the natural enemies, Harmonia axyridis,
to Spodoptera frugiperda. [Method] The predation behavior of H. axyridis was observed in laboratory, and the
predation abilities of H. axyridis adults and the 4" instar larvae to the 1* and 2" instar larvae of S. fiugiperda
were evaluated. [Result] The predatory behaviors of H. axyridis on S. frugiperda larvae included five
behaviors of stationary, searching, testing, feeding and crawling. H. axyridis adult appeared three pairs of feet
grasping its prey when preying on the 3“ instar larva of S. frugiperda. The predation function responses of H.
axyridis adults and the 4™ instar larvae to the 1* and the 2™ instar larvae of S. fiugiperda were accorded with the
Holling IT model. For the 1* instar larvae of S. frugiperda, the maximum daily predation amounts of adults and
the 4" instar larvae of H. axyridis were 196.08 and 161.29 individuals respectively, the rates of instantaneous

attack were 1.390 6 and 1.451 4 respectively, and the handling time were 0.005 1 and 0.006 2 days respectively.
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For the 2™ instar larvae of S. frugiperda, the maximum daily predation amounts of adults and the 4™ instar larvae

of H. axyridis were 65.36 and 41.84 individuals respectively, the rates of instantaneous attack were 1.145 7 and

1.271 0 respectively, and the handling time were 0.015 3 and 0.023 9 days respectively. The predation abilities

of H. axyridis adults to S. frugiperda larvae were stronger than those of the 4" instar larvae of H. axyridis.

[ Conclusion] H. axyridis has certain potential control ability on S. fiugiperda and can be used for the

prevention and control of S. frugiperda.
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Table 1 Predation behavior parameters of Harmonia axyridis to Spodoptera frugiperda larvae min
L PO fin fman d
S, frugiperda A 4% R 4% S A 4RE S
Adult The 4" instar larvae ~ Adult The 4™ instar larvae Adult The 4" instar larvae
141t The 1" instar larvae  0.13 1.00 2.00 3.00 0.50+0.09 2.00+0.13
2144} . The 2" instar larvae  1.17 1.50 5.00 6.00 2.50+0.17 4.00£0.20
344 4h L The 3" instar larvae  2.00 — 17.00 — 30.00+1.50 —

1) toin 77 bax DAV AFER EREFR KL TR, 7 AFERE-FHHLIN,; — A FAUWLIHLAL

1) tin and t,,,,, were the shortest and longest searching time of H. axyridis, respectively; 7 was average eating time of H. axyridis;

— indicated that no predation was observed
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Table 2 Daily predation number of Harmonia axyridis to the 1* or the 2" larvae of Spodoptera frugiperda 3L

AR H. axyridis

184 & The 1 larvae

2684 81 The 2™ larvae

B HL Adults
4 H Larvae

91.00£1.54*
83.67+0.88

35.33+1.20*
30.33+0.88

1) * A=A 0.05 K-F £ F (1 o)
1) * indicated significant difference at 0.05 level (¢ test)
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Table 3 Functional response parameters of Harmonia axyridis to Spodoptera frugiperda larvae

B TR AR hee B TT e . "
. .. . . a Th/d Na max/g< R
S. frugiperda H. axyridis Functional response equation
14131 The 1% instar larvae R Adults N, =1.390 6N/(1+0.007 1N) ~ 1.3906 0.0051 196.08 0.969 2
4fj 4 Larvae N,=1.451 4N/(1+0.009 ON) 14514 0.0062 16129 0.9853
2044 HL The 2" instar larvae & HL Adults N,;=1.145 7N/(1+0.017 5N) ~ 1.1457 0.0153 6536 0.9786
41 H Larvae Ny=1.271 ON/(1+0.030 4N) 12710 0.0239 41.84 0.964 8
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1) N, indicate the predation of adult of H. axyridis to the 1* larvae of S. frugiperda; N,, indicate the predation of the 4™ larvae of

H. axyridis to the 1% larvae of S. fiugiperda; N,; indicate the predation of adult of H. axyridis to the 2™ larvae of S. fiugiperda; Ny,

indicate the predation of the 4" larvae of H. axyridis to the 2" larvae of S. fiugiperda; N indicate different densities of larvae of S.

rugiperda. a: Instantaneous attack rate; 7},: Handing time; N, ....: Maximum daily predator capacity; R*: Correlation coefficient
gip h g a max yp p y
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Fig. 1 Searching effect of different insect state of Harmonia axyridis on different densities of the 1* instar larvae(A) and the

2" instar larvae(B) of Spodoptera frugiperda
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