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The predation of Menochilus sexmaculata (Coleoptera: Coccinellidae)
to Thrips hawaiiensis (Thysanoptera: Thripoidae) in the laboratory
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Abstract [Objectives] This study aims to determine the predation of Menochilus sexmaculata against Thrips hawaiiensis
and to evaluate the potential use of the ladybugs in thrips control programs. [Results] Laboratory experiments were
performed to study the functional response, searching efficiency and interfere response of M. sexmaculata to T. hawaiiensis.
[Results] The predation of M. sexmaculata showed the Holling-type II functional responses against the thrips. The 4th-instar
larvae and adult of M. sexmaculata showed the highest predation capacity to 2nd-instar nymph of T. hawaiiensis, with a'/T, for
578.04 and 1 852.80 individuals, with 1/T, for 400.00 and 2 000.00 individuals per day, respectively. The predation rate of M.

sexmaculata was positively related with prey densities of T. hawaiiensis, while its searching efficiency was negatively
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associated with prey densities. Furthermore, the elder larvae and adult of M. sexmaculata were more effective in searching for

their preys than other predator ages. The predation on T. hawaiiensis was significantly influenced by the predator density of M.

sexmaculata, showing that the predation rate decreased with increasing the predator density. This suggests that the interfere

response exists in the predation of M. sexmaculata on T. hawaiiensis, and this could be described by Hassell-model equation.

[Conclusion] These findings represent that M. sexmaculata exhibit a great potential for its use in control of this special

thrips pest, providing a scientific basis on biological control programs and nature enemy protection.

Key words Menochilus sexmaculata; Thrips hawaiiensis; predation; biocontrol
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Fig. 1 Fitting curves of preying function of Menochilus sexmaculata to 2nd-instar nymph of Thrips hawaiiensis
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Table 1 Fitting curves of preying function of Menochilus sexmaculata to 2nd-instar nymph of Thrips hawaiiensis

ANBEHBH DhBE S R

M Functional response P Y da Wk et e R b B RS g #WeELR
. . .. ) SR )
sexmaculata equation Correlation efficient a FEYIEHE] T, alT, /T,
140 N,=0.688
IStinstar  sn1h0.312 6N) 0.994 0 0.688 5 0.045 4 15.17 22.03
larva
2 i) i N,=1.098
2nd-instar 8N/(140.012 2N) 0.992 6 1.098 8 0.0111 98.99 90.09
larva
3 R4 N,=1.130
Srdeinstar (140,003 SN) 0.998 8 1.130 2 0.003 1 364.58 322.58
larva
4 i) i N,=1.445
4th-instar IN/(1+0.003 6N) 09840 1.445 1 0.002 5 578.04 400.00
larva
WHE i o N,=0.926
2 0.996 7 0.926 4 0.000 5 1 852.80 2 000.00
Adult female  4N/(1+0.000 5N)
22 AMATRAARSHREREIERDY 23 AMATRBESEFTENERREREIN

TR

7N B SR A 2 o0k M ] o R 4
pavesliiesy Yk AR DN N il S:
7N B A T R ) B ] T 14 - 4RO T4l
Hy, gl R SRRSO (8T 2 ),

TR

JNBEA B B B N A R B ] 5 2
ey ) TP RO T R MRS RO 2, 7R
HER 1 #, 2 8%, 3. 4 4 h 5HERCR Y
B B E v s B 2 8 I T R AUy



5 AR IeAE: NBE A B B B ] 2 e = A O - 1177 -
1.0 1#% Ist-instar 1.0 24 2nd-instar 1.0 34 3rd-instar
o5 081 08 .\‘\o\‘\’
. 06 0.6 - \\\\ o
S o0af 0.4 0.4
=
36' 02 | | | L 1 | 0.2 L | | | L | 0.2 | 1 )
%D 0 10 20 30 40 50 60 0 20 40 60 80 100 120 100 150 200 250
=
o
§ 1.0 - 4##% Ath-instar 1.0 - A Adult
= 0.8 08} *—e—e o
E ‘\‘\‘\‘\’
v 0.6 0.6
e
0.4 0.4
0'2 1 1 1 ] 0'2 1 1 J
130 180 230 280 330 200 300 400 500
YR E (3k/% ) Prey density (individuals/tube)
2 AWMAIHAERENEMED 2 4E AT R

Fig. 2 The searching efficiency of Menochilus sexmaculata ages to 2nd-instar nymph of Thrips hawaiiensis
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Table 2 Interfere response of Menochilus sexmaculata ages to 2nd instar nymph of Thrips hawaiiensis
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Table 3 The coefficient of mutual interference impacting the predation of
Menochilus sexmaculata ages on Thrips hawaiiensis
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