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Evaluation of the combined application of Orius sauteri and Metarhizium
anisopliae on controlling Frankliniella occidentalis and Bemisia tabaci

LIU Junxiu, ZHU Zhengyang, TIAN Lixia, WANG Jic, WANG Su, ZHANG Fan, DI Ning”
(Institute of Plant Protection . Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract Combined application of natural enemies and bio-control bacteria has potential synergistic effects on
pest control. Orius sauteri is a predatory natural enemy widely used for the control of thrips and whiteflies and so
on. Metarhizium anisopliae has a wide range of host, which can control a variety of greenhouse pests effectively
and is relatively safe. To determine the control effects of combined application of O. sauteri and M. anisopliae ,
the synergistic effects of the two biological control agents on Bemisia tabaci and Frankliniella occidentalis were
investigated under indoor and field conditions. The results showed that M. anisopliae spore suspension at 5X 107
spores/mL had no significant impact on the survival and emergence of the 5th instar nymph of O. sauteri. The
combined application of O. sauteri and M. anisopliae led to lower pest amounts of F. occidentalis and B. tabaci
than individual application in both laboratory and greenhouse conditions. Therefore, the above results revealed
that the combined application of M. anisopliae and O. sauteri enhanced the control effects on F. occidentalis and
B. tabaci synergistically. This work also proved that the simultaneous application of the two measures was feasible
and provided a guide for the diversified application of biological control methods.
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Fig. 1 Survival number (a) and emergence rate (b) of Sth

instar nymph of Orius sauteri at different concentrations

of Metarhizium anisopliae spore suspension
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Table 1 Survival number of different prey of Orius sauteri treated with Metarhizium anisopliae spore suspension

Si%efis Suzvalﬁr{lumber lﬂﬁ%
¥t & Control KEFE Treatment

Vatba] Z  Frankliniella occidentalis 7.40+2.91 0.70+1.57 t=6.404, df=18, P<<0.001**
Zil Mythimna separata 5.6710. 33 2.6740. 33 t=6.364, df=4, P=0.003*
4 dt Helicoverpa armigera 5.67+1. 33 2.6541.53 t=1.808, df=4, P=0. 145
WKy E  Bemisia tabaci 7.60£0. 68 3.1710. 60 t=4.907, df=9, P=0.001*
T SRR Spodoptera frugiperda 8.50+0. 22 7.8340. 31 t=1.754, df=10, P=0.110
D) RPEER R T-HE SRR . R R —F S AR B A FRZH 225 57 35 (P<T0. 01) » = 3R W] — 35 i 1 AL 20 0k HR 2H 2 Sl fb 35 (P

<0.001),
Data in the table are mean®SE. ** indicate significant difference between control and treatment groups for the same pest (P<C0. 01), ** in-

dicate extremely significant difference between control and treatment groups for the same pest (P<C0.001).
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Table 2 Number of Bemisia tabaci under different treatments of Orius sauteri and Metarhizium anisopliae

in laboratory conditions
Ay EE R /S Number of Bemisia tabaci

Sl L/ et R MR+ ST SR I
Orius sauteri Orius sauteri +Metarhizium anisopliae Metarhizium anisopliae CK
0 (49.507+4.75)a (38.9244.58)a (41.83%43.92)a (54. 83744, 66)a
1 (38.9243. 64)a (38.00%43. 45)a (41.7543.60)a (48.7543.94)a
8 (64. 4245.82)ab (47.17£4.9Db (58.2545.86)b (79.33%8.15)a
3 (44. 25+3.55)b (42.08+2.8Db (50. 4243.90)b (87.33410.85)a
7 (80.5049. 04)b (60. 17£3.67)b (74.75+2.96)b (129.92411. 97 a
14 (78.00+5. 96)b (49.83%3.91)c (74.92%3.53)b (188.3349. 93)a

D R Bl o P EARERR . AR B IRTE R — RO [F] AL B R] 2% 57 o 3 (P<<0. 05)
Data in the table are mean®SE. Different letters indicate significant differences among different treatments on the same day (P<C0.05).
RI IREEFTHFINEBESRERIEALETALIAINEHE"
Table 3 Number of Frankliniella occidentalis under different treatments of Orius sauteri and Metarhizium

anisopliae in laboratory conditions
PatE s} 4 /s Number of Frankliniella occidentalis

i KNS R 8-+ S I
Orius sauteri Orius sauteri +Metarhizium anisopliae Metarhizium anisopliae CK

0 (6.1740.9Da (5. 25740. 65)a (4.75+1.02)a (2.9140. 66)a

1 (2. 66740.43)a (2.0840.42)a (3.6740.92)a (2.7540. 64)a

3 (2.1740.47)ab (0. 8340. 28)b (2.4240.59)ab (4. 83%41.38)a

5 (1. 6740.73)a (1.58+0. 80)a (5.33%1.2Da (4. 83%+1.22)a

7 (1. 2540. 34)c (2. 0040. 66)bc (5.5041. 35)ab (7.17+1.58)a

14 (2.2540.4Db (1.3340.4Db (5.0040.99b (11. 55+1.81)a

D) R AR PR AR R . AR RN AE R — KA Rl Lh B 6] 22 53 8. 3% (P<<0. 05) .

Data in the table are mean®SE. Different letters indicate significant differences among different treatments on the same day (P<C0.05).

2.4 AEFREEGTHRIMEBETREARNE  0.018) 4 MEMAWEH A EZE R BE. H

ME AR EEE D E R Hh A 33 O A A EUAR B f e, (202, 30+
241 JEREAMEDS 24 43) 3k S 2R /)N A6 U6 85 7 2o A5 1 Ak B2 F IR

TEVE AW E] N - BEE I B A SE A, &AL BEZE D9 (117, 5044, 73) 3k CRFR T XD » B0 i
R S R KRR TR A ARIE/NAE I A R S ARG AL B4 0 25 &
B8 33 K (K 4, F=4.494;df=3, 19; P= (£ D,
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Table 4 Number of Bemisia tabaci under different treatments of Orius sauteri and Metarhizium anisopliae in greenhouse

Ay EE R /S Number of Bemisia tabaci

i AN LN SR Py X
Orius sauteri Orius sauteri +Metarhizium anisopliae Metarhizium anisopliae CK
0 (25.3544.72)a (25.3543.67)a (25.1542.29)a (26. 30%6. 25)a
6 (61.7543.98)a (51.75+4. 14)a (76.8545.19)a (76.6546.76)a
15 (126.45413.97a (115. 35+8. 30)a (117.15+11. 2Da (147.55+12. 25)a
24 (137.35411.96)a (119. 357.48)a (136.25+09. 64)a (156.45412. 48)a
33 (147.9047. 37)ab (117.50£4. 73)b (162. 60+38. 36)ab (202. 307424, 43)a

1) R NI hRiEDR . ANTR) TR R AE ) — AN ) b B ) 2 5 {35 (P<<0. 05),

Data in the table are mean®SE. Different letters indicate significant differences among different treatments on the same day (P<C0. 05).

2.4.2 WAHDMEDAS
TEVHAT I ] L TR % N PO AR i) S50 R T R a3,

HARZAE F AR KT, 4 A0 FRAE 4 2 H 3 6
BEMEEREP > 0.05)(F5),

x5 BEPRINEBRSZEETRALETEEAINHE"

Table 5 Number of Frankliniella occidentalis under different treatments of Orius sauteri and Metarhizium anisopliae in greenhouse

PUAEE] %5 /3 Number of Frankliniella occidentalis

i a] /d

i AR TR/ TERE -+ SRR G %1
Orius sauteri Orius sauteri +Metarhizium anisopliae Metarhizium anisopliae CK

0 (1. 894£0. 43)a (1. 8540. 32)a (2. 0040. 35)a (1. 7540. 29 a

(0. 60£0.12)a (0. 75£0. 24)a (0. 75+0. 36)a (1. 9540. 65)a

15 (0. 0540. 00)a (0. 3540. 20)a (0. 204-0. 30)a (0. 354-0. 06)a

24 (0. 00£0. 00)a (0. 0540. 05)a (0. 0540. 05)a (0. 2040. 00)a

33 (0. 00£0. 00)a (0. 1040. 00)a (0. 0540.07)a (0. 0040. 00)a

D RAPEAE NP ERIERR . R 7 BERTE ] — KA R 22 52 12 2 (P<<0. 05),

Data in the table are mean®SE. Different letters indicate significant differences among different treatments on the same day (P<C0. 05).

2.4.3 HWFTE

TR/ NTEE5 Hr SR AR B AL PR AL TP B0 50 1 #E
U= A (823. 40435, 77) g, W vy T HoAt ab P4 L (H
PRI AS [F) A PN B SRA (0565 1 AR G i 3 2
S 2,F=0.371;df=3, 11;P=0.776),

1100 - A KW/ NEME Orius sauteri
B B/ ESE B O. sauteri+Metarhizium anisopliae
1000 - C %@ M.anisopliae
D %}H8 CK
o0 g 900 - a a a
g g T T a T
L 800 [ Il T 1
o T
RE 0l
600 |-
500 1 1 1 J
A B C D
A3
Treatment

el vh B Sy AR R o AR TR T2 BEROR AR [ A BE 1) TG Sk 3 22 (P
>0.05).

Data in the figure are mean + SE. The same letter indicates no significant
difference among different treatments (P>0.05).

B2 BEAFT/NEESKERASRLETHREBSE
Fig. 2 Yield of pepper under different treatments of Orius

sauteri and Metarhizium anisopliae in greenhouse
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