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Evaluation of the Predatory Ability of Mirid Nesidiocoris poppiusi (Heteroptera: Miridae) on
Myzus persicae, Bemisia tabaci and Frankliniella occidentalis using Functional Response Models

WANG Lili, DI Ning, HUANG Ningxing, LIU Junxiu, ZHANG Fan, WANG Su”
(Institute of Plant Protection, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: To explore predatory capacity and biocontrol potential of Nesidiocoris poppiusi Carvalho, the functional
response and searching efficiency to Myzus persicae, Bemisia tabaci and Frankliniella occidentalis, were
investigated under laboratory conditions. The results indicated that the functional response of both females and
males fitted with the Holling II model. The females showed a high voracity to M. persicae, B. tabaci and F.

occidentalis, with the estimated maximum daily predation rates of 123.5, 133.3 and 192.3 individuals, respectively,
while the males displayed much less rates of 43.3, 19.6 and 22.1 individuals, respectively. The instantaneous attack
rates of the females on M. persicae, B. tabaci and F. occidentalis were 1.065, 1.037 and 0.810, respectively, and
those of the males were 1.184, 1.129 and 0.853, respectively. The handling time of the females for M. persicae,

Bemisia tabaci and F. occidentalis was 0.0081 d, 0.0075 d and 0.0052 d, respectively, shorter than the counterpart of
the males. The search efficiency of N. poppiusi for the three pests decreased with increasing prey density. N.

poppiusi had higher search rates for M. persicae and B. tabaci than F. occidentalis, and the downward trend of the

males was larger than that of the females. The results suggest the high potential control ability of N. poppiusi adults

against the three pests and provide valuable information for its application in agriculture.

Key words: Nesidiocoris poppiusi; Myzus persicae; Bemisia tabaci; Frankliniella occidentalis; functional response;

searching efficiency
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Fig.1 The amount of Myzus persicae consumed by Nesidiocoris poppiusi adults



54 3 EAMRISE U A B D RERE R PP I CQNH 5 0 MR o Ky AT PG £ 4 5 4 £

785

s0r

401

30T

Jk B i CGl/dd
Number of whitefly consumed (ind./d)

—&— jiff i Female
—&— i Male

[# 2

EE R S/

Prey density (ind. per vessel)

RS A R EM R R R E

Fig.2 The amount of Bemisia tabaci consumed by Nesidiocoris poppiusi adults
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Fig.3 The amount of Frankliniella occidentalis consumed by Nesidiocoris poppiusi adults
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Table 1 Predatory functional response of Nesidiocoris poppiusi to Myzus persicae, Bemisia tabaci and Frankliniella occidentalis (Holling 11)

K ity il € e N R a’' Ty (d) a'lT, 1T, P P
Predator Prey Holling equation
M S N,=1.064N/(1+0.0086N) 0.996 1.064 0.0081 131.393 123.457 1.234 0.975
Femal
R JEH L N,=1.037N/(1+0.0078N) 0.999 1.037 0.0075 138.227 133.333 0.456 0.994
VG468 T N,=0.810N/(1+0.0042N) 0.999 0.810 0.0052 155.816 192.308 1.657 0.948
T bk N,=1.184N/(1+0.0274N) 0.989 1.184 0.0231 51.255 43.290 0.532 0.997
Male T E N,=1.129N/(1+0.0577N) 0.987 1.129 0.0511 22.100 19.569 0.138 0.999
VG468 T N,=0.853N/(140.0385N) 0.990 0.853 0.0452 18.872 22.124 0.687 0.995

e RAEBMRALL o BB, T RESEBIN 8], o/ T, AR ERAE, 1T, AR H B i

Note: R, correlation coefficient; a’, instantaneous attack rate; 7, handling time; a'/T) , predation capacity; 1/7}, daily maximum prey consumed.
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Fig. 4 Searching efficiency of Nesidiocoris poppiusi adults for different densities of Myzus persicae
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Fig.5 Searching efficiency of Nesidiocoris poppiusi adults for different densities of Bemisia tabaci
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Fig. 6 Searching efficiency of Nesidiocoris poppiusi adults for different densities of Frankliniella occidentalis
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