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Biological control efficiency of Orius similis Zheng ( Hemiptera. Anthocoridae)
on Frankliniella occidentalis ( Pergande) under different spatial and caged

conditions
MO Lifeng, ZHI Junrui® , TIAN Tian

Provincial Key Laboratory for Agricultural Pest Management of Mountainous Region, Institute of Entomology, Guizhou University, Guiyang 550025, China

Abstract: The western flower thrips, Frankliniella occidentalis ( Pergande) , is one of the most important agricultural pests
worldwide ; it invaded China in 2003. Increasing F. occidentalis damage to vegetables has been observed in recent years.
Several species of the genus Orius have been evaluated experimentally and established throughout Europe as potential
biological control agents of these thrips. Orius similis Zheng is the dominant species in southern China, and this species
appears viable as a controlling agent of F. occidentalis.

The functional response describes the rate at which a predator kills its prey at different prey densities and can thus
determine the efficiency of a predator in regulating prey populations. As an assessment of the effectiveness of O. similis in
controlling F. occidentalis populations, the functional response and searching efficiency of O. similis to F. occidentalis were
studied at five kinds of space heterogeneity, and the population control of O. similis to F. occidentalis on pepper in cages in
the greenhouse at five levels of spatial heterogeneity with enemy: pest ratios of 3:120, 6:120, 9:120, and 15:120. Spatial

heterogeneity significantly affected the functional response of O. similis. The number of thrips eaten by O. similis increased
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with increasing density of F. occidentalis at every examined level of spatial heterogeneity. Predation rate increased quickly at
lower thrips density and increased slowly at higher thrips density. The highest predation rate was observed in small bottles.
The functional responses of O. similis to F. occidentalis fit Holling's type Il equation under all conditions. Instantaneous
attack rate and searching efficiency were used to assess the predation efficiency of O. similis on F. occidentalis. Higher
instantaneous attack rates and searching efficiencies in O. similis predicted more efficient regulation of F. occidentalis
populations at 5 different levels of spatial heterogeneity. A maximum instantaneous attack rate of 0.9204 occurred in small
bottles, where searching efficiency was optimal. The lowest instantaneous attack rate of 0.6303 occurred in large bottles,
where searching efficiency was lowest. Abundance of both larval and adult thrips decreased quickly at higher enemy : pest
ratios, and O. similis abundance decreased when thrips density decreased. The ability of O. similis to control F. occidentalis
populations was weak at the enemy : pest ratio of 3:120. Population control was stable for F. occidentalis adults, and control
reached 50% for F. occidentalis larvae at five weeks with an enemy :pest ratio of 6:120. Control of F. occidentalis adults and
larvae was 74.70% and 81.01%, respectively, at the enemy: pest ratio of 9:120. Rates of biological control reached
95.71% for F. occidentalis larvae and 89.02% for adults at the enemy: pest ratio of 15:120. These results indicate that O.
similis hunted F. occidentalis more efficiently when space was small and spatial heterogeneity was low. The most suitable

enemy: pest ratio was 9:120, which may result in better biological control at a relatively low cost.

Key Words: Orius similis Zheng; Frankliniella occidentalis ( Pergande) ; effective control; functional response; space

heterogeneity ; searching efficiency
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Fig.1 The preying capacity of Orius similis to Frankliniella

occidentalis at different space heterogeneities
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Table 1 Functional response of Orius similis to Frankliniella occidentalis at different space hetergeneities

23 R 5 o ThRE R T AHIE R B Wi Bk % o'/ Th i LR
Space hetergeneity Functional response equation r a’ Na,,,..
/NEE#E Small bottle Na=0.9204N/(1+0.0115N) 0.9982 ** 0.9204 73.63 89.28
HAEZS4E Middle bottle Na=0.8118N/( 1+0.0091N) 0.9989 ** 0.8118 72.48 82.64
KA A Large bottle A Na=0.6697N/(1+0.0081N) 0.9925 ** 0.6697 54.93 80.00
KZ4E B Large bottle B Na=0.6647N/( 1+0.0099N) 0.9948 ** 0.6647 44.95 67.11
K44 C Large bottle C Na=0.6303N/(1+0.0096N) 0.9981 ** 0.6303 41.20 65.35
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Table 2 Control efficiency of Orius similis to Frankliniella occidentalis on pepper in cage
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Suge Teament | 60 st T 2 3 A A 5 A
(Number/per plant) e on ek The 3" week The 4" week The 5" week

] H il CK 0 0 0 0 0

Thrips adult K, 0.15 42.24+0.17aA 40.53+0.12aB 39.94+0.90aB 35.73+0.18aB
K, 0.30 54.0£0.19aA 54.07+0.15aB 49.58+0.66aB 54.32+0.12aB
K, 0.50 55.51+0.16bA 43.18+0.12bB 70.51+0.73aAB 74.7+0.73aAB
K, 0.75 65.81+£0.14bA 83.14+0.57abA 94.56+0.20aA 95.71+0.27aA

8] L7 CK 0 0 0 0 0

Thrips larva K, 0.15 15.54+0.11aB 13.66+0.14aC 9.17+0.17aC 17.1420.11aC
K, 0.30 20.54+0.97aB 35.94+0.96aB 37.72+0.15aB 52.79+0.54aB
K, 0.50 34.70+0.13cB 29.26+0.17heB 66.98+0.46abA 81.01+0.20aA
Ky 0.75 59.23+0.10bA 75.44+0.62abA 82.50+0.75abA 89.02+0.36aA
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0. albidipennist5 il % BRALT PG AL B S B, B bR IF AL BB R 0.25—0.75 Sk /LI sl BE A g b 428 1 74
AERT L2 S WS ISR S /INAG 3 A AL L P8 A 5 4 s S R R R B, DA 1 Sk/m’ HE 0.5 Se/m
B I RCR B 0 7 JA S A R R 909% > 3% 5 ARKI S A FEAML =2 Acb S 5 28 138 AT 28 3 R A R e
4 S AL 0.5 S/ 8k (2.25 Sk/m? ) BERHS T /MEIRTESS 5 A Pl HOR Rk 2 80% 4 X 51, 3 I g 55 8
TR R T8 EE AN — A O A T R R R TS ) o T - et 7 e A [i) S ) /N A i A %of P4 A ] 5 4% i) BB 0 A
Ko EIRGEWIF AR M E LR N REHOR (07 5L Axinoscymnus cardilobus Pang and Ren X 2% A [ 40 45 &L
Bemisia tabaci ( Genadius) FREERIFEHIVER , ZILLL 3:40 08 FL IR, Hob il Wb fe e M dsc | A8 R
SRR ZAEY) , NG AR 2R 0 BE 255 25 18 IR (72 LRk UL 3:40 LR BCHGE B0 i
PR T PR 2GR, AR SEIRAE R L 9:120 (K ) BEHURA 5 /N AL s XU PG A8 0] 15 i) 45 i ROR |, R R &
LUFF A2 EOK

(3) ZF EHYXT/INE G & VU AL E] S B9 52 AR K, Brown 5 0F5Y LR O. laevigatus 3§/ [RIBHEY) I V84L&
DR AR Coll FI Ridgway Z#0F 58 &3 O. insidiosus TE2¢ 5. A EHA 3 Fh 27 EAEY) b XT PG L&) 5
M e R AN A B R A IR S M X R 7 /N S A 1 P A6 T T IR 1 5 e a6 1B B A A
Hiar 3, R o/ NEREESE G A7 32 AR T R R A7 20 R, BRI S s s [ S JB M X R
id S en i NP R VG EAE

(4) PYAEE] Dt ARG 285 2.3 d pY 7= BRI S , 7 B0 s i b IR AR — Bk )y A AR R R R
AR, P IIS 22 d, P8R B 3 KA A7 Lublinkoh 55 AR FE PG AL Th 75 20 °C IR 7E UL
FRMEAR R = O0Ey 3.84 R0 ARSI HE AN ASHE 2 d A P A6 T gt 2 R UE P A 5 R R A B, DA
TR LGSR . P 7 /NABIE 2 USRS [F] & A 70 A6 5 14 B i A [m] AR 22058 i SR 7 /INAE i % P
A8 5 PR Bl £ R PR T 5 X P A 8 AR B i/ N T U KRS AR o R A AL 6
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