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1
Table 1 Information of tested insecticides
Insecticide Category Recommend dilution Manufacturer
10% 10% Nitenpyram AS Neonicotinoid insecticide 1500 Jinan Qinong
60 g/L 60 g/L Spinetoram FF Spinetoram germicide 3000 Dow AgroSciences
5% 5% Abamectin EC Avermectins germicide 2 700 Jiangsu Dongbao
1.3% 1.3% Matrine AS Botanical insecticide 2 500 Tianjin Hengyuan
0.5% 0.5% Azadirachtin EC Botanical insecticide 375 Chengdu Lijin
25% 25% Buprofezin WP Insect growth regulator 1 500 Chongqing Shurong
10% 10% Pyriproxyfen EC Insect growth regulator 7 500 Shanghai Shengnong
100 g/L Bifenthrin 100 g/L. EC Pyrethroids insecticide 1500 Langfang zhongshi
1.2 8 N 3.25.6.5.13.26 52 mg/L
1.2.1 w=0.05% 2~3 s 30,
80 , 10 s, ,
1X10" mL™! . , , ,
. 5 10 (25+DC, 80%.L:D=14h:10h
; w=0.05% 80 48 h, LCs .
s 1.5 mL s S o
24h , 1X107,1X10°,1X10° 1X10* mL™!,
o ) 5d
=( — , LCs,
)/ X 1.4
100% LG, LG,
1.2.2 100 plL 3 9:1,4:1,1:1,1:4.1:9 ,
PDA s , o
20 pL s 5d s LCs . N
w=0.05% 80 ) .
, 10 d, 2d (TDh = LG/
s o LC;, X100
=( - (ATD =
)/ X LCs/ LCs, X100
100 % (TTD =TI(a) Xa
1.2.3 0.5 cm +TI(b) Xb
“1.2.2” 1/2 (CTC) = All/
. 2 s, 20mL  w=0.05% TTIX 100
80 24 s 1.5
s o L1X107
=( — + (4:1)3
)/ X100 % , 3 , 9 .
1.3 (CK) w=0.05% 80
) o 3WBD-18
w=0.05% 80 ,
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6L, =[1—¢( X
1d )/( X
. 1.3.5.7.9 14 d . )1X100%
5 , 1, 1.6
R . Excel 2010  DPS 7.05
=( — , Duncan’s
)/ ( ) X 100%
2 8

Table 2 Effect of eight insecticides on spore germination of B.bassiana

Inhibition rate of spore germination

Insecticide

lc

0.2¢

0.1c

Pyriproxyfen
Bifenthrin
Nitenpyram

Spinetoram

89.7640.20 Ca
89.5040.43 Ca
89.2440.20 Ba

81.89+0.26 Ca

71.134+0.71 Bb
75.3340.30 CDb
73.7540.74 Ab

54.0740.26 BCb

48.03+0.30 Be
60.3740.66 Ac
44.88+£0.30 Ac

27.82+0.26 Dc

Azadirachtin 81.6340.30 Ca 56.69+0.26 Ab 17.324+0.26 Ec
Abamectin 81.104+0.43 Aa 66.14+0.26 Db 32.2840.30 Cc
Matrine 74.2841.01 Da 41.2140.43 Eb 14.4440.30 Fe

Buprofezin

70.8740.20 Da

64.30+1.13 Eb

35.70+0.26 Be

:lc. ;0.2¢.5
(P<C0.05), o

;0.1c.10

“

+

”»

Notes:lc.Recommended concentration; 0.2c.5 times dilution concentration; 0.1c.10 times dilution concentration.Data in the table is mean

+ SE.Different uppercase letters in the same column and lowercase letters in the same row indicate significant difference( P <C 0.05) ,re-

spectively. The same below.

. 40% ,
2 . 18.96%, 10 .
21 8 . 30% » ,
10.17%,
2 .8 4 .8
. . 43% . 5
80% . 5 . .
, . 25.91% 25.48%. 10 .
70%, . . 43.68 % ~
. . . . 34.26 %, 25% ,
10 . . . 12.63%.,
60.37%, . 17.32% 2.2 .
14.44% ,
3 .8 8 .

o

, 30% ~50%, 5 .
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224 293, 3

(@21

LG, 13.35 mg/L
10° mL™1, s 160,
120, 9:1 4:1 s
3 8

Table 3 Effect of eight insecticides on mycelial growth of B.bassiana

7.86 X s , 1:

Insecticide

Inhibition rate of mycelial growth

c 0.2¢c 0.1c
Bifenthrin 47.0340.79 Aa 39.0040.73 Ab 28.04740.41 Ac
Abamectin 46.3240.40 Aa 35.5040.86 Bb 24.2940.49 Cc
Pyriproxyfen 43.6740.31 Ba 35.9540.37 Bb 27.60+0.86 Be
Buprofezin 43.3540.38 Ba 28.9140.40 Db 20.77740.49 Dc

Spinetoram

42.40+0.35 Ba

35.204+0.49 Bb

28.88+0.73 ABc

Nitenpyram 38.12+0.87 Ca 31.8740.25 Cb 22.0140.38 Dc
Azadirachtin 34,4740.16 Da 23.9040.34 Eb 17.51£0.68 Ec
Matrine 34,7940.47 Da 18.96+0.63 Fb 10.17+0.17 Fc

4 8
Table 4 Effect of eight insecticides on sporulation of B.bassiana
/%  Inhibition rate of sporulation
Insecticide c 0.2¢ 0.1c
Pyriproxyfen 70.4540.89 Ca 63.60+0.71 Ab 36.1940.25 Cc
Bifenthrin 70.6640.41 Ca 58.244-0.30 Bb 43.6840.95 Ac

Nitenpyram

66.81+0.73 Da

49.68+0.74 Cb

39.1940.35 Be

Spinetoram 45.8240.24 Ea 25.9140.26 Db 20.9940.21 Ec
Azadirachtin 77.5240.21 Aa 52.2540.26 Ch 19.06+£0.25 Ec
Abamectin 73.6640.21 Ba 58.8940.26 Bb 16.27+0.41 Fc
Matrine 43.6840.95 Ea 25.48+0.43 Db 12.63+0.49 Ge
Buprofezin 72.8140.41 BCa 56.10+1.13 Bb 24.4140.41 Dc
5
Table 5 The bioassay results of matrine with B.bassiana
, N LCso/ 95% o
Treatment R(‘gr(‘SASIOn Locfﬁclgnt (mg/L) 90% confidence Lcrtoglglty
equation correlation interval co-efficient
Matrine y=3.69x+1.16 0.994 6 13.35 9.94~17.91 —
B.bassiana y=2.7920+0.32 0.998 9 7.86 2.89X10°0~2.14 X107
Matrine + B.bassiana (9 * 1) y=23.78x+1.62 0.983 2 5.54 4.450 1~6.901 2 224
Matrine + B.bassiana (4 ¢ 1) y=3.96x+1.72 0.969 3 4.01 3.200 5~3.033 3 293
Matrine + B.bassiana (1 ¢ 1) y=3.97x+1.81 0.989 5 4.73 3.754 6~5.965 7 209
Matrine + B.bassiana (1 * 4) y=3.74x+1.80 0.933 7 5.01 4.025 4~6.205 1 172
Matrine + B.bassiana (1 9) y=23.69x+1.83 0.969 0 5.14 4,112 3~6.431 8 160

ERY ]

Note: y.the observation probability value;x.the logarithm measurement.
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2.3 9 d s
75.81%, 14d 68.12% .,
6 s 1d 9 . 65.36%,
s 70.57%, .
66.32% . , o
49.92%. .
6
Table 6 Field control effects of B.tabaci after used of mixed agentia of matrine with B.bassiana
1d 3d 5d 7d 9d 14 d
1 d after 3 d after 5 d after 7 d after 9 d after 14 d after
application application application application application application
Treatment Inscet , / / /
base /% /v /% 7 /% /0 /% % /% /% /% /%
number Reducing /70  Reducing ~ /7" Reducing ~ 7' Reducing . /7" Reducing /7' Reducing . /70
Control Control Control Control Control Control
rates for officac rates for officac rates for efficac rates for officac rates for efficac rates for officac

the pest acy the pest acy the pest acy the pest acy the pest 1Y the pest acy
Bassiana 483 36.85 49.92 Ce 33.95 46.31 Cc 43.89 60.25 Cd 54.87 65.00 Bb 48.45 65.36 Cc 39.54 62.54 Bb
Matrine 453 66.45 70.57 Aa 60.26 64.42 Bb 53.20 62.74 BCc  61.81 65.68 Bb 42.16 55.79 De 35.54 55.47 Dd
B”n““d‘l’r‘fr’l’z’* 498 52.61  66.32 Bb  58.43  70.89 Aa  57.23  73.17 Ab  59.84  72.05 Aa  59.24  75.81 Aa  44.78  68.12 Aa

CK 452 —13.27 — —11.06 — —25.00 —10.62 — —30.31 — —44.25

0.01 0.05

Notes ; Capital letters and small letters in the same column indicate significant difference among different treatment groupsat 0.01 and 0.05

levels, respectively.
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effect of Beauveria bassiana and three pesticides on Lipa-

Virulence and Field Control Effect of Beauveria bassiana
Mixed with Matrine against Bemisia tabaci

XIE Ting,JIANG Ling,. HONG Bo, WANG Xinpu and JIA Yanxia

(College of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract This article is to explore the compatibility of Beauveria bassiana with eight insecticides and
the control effect of B.bassiana with matrine for Bemisia tabaci ,and provides a reference for integrat-
ed control of B.tabaci in the greenhouse.Firstly,the compatibility test of eight pesticides with B.bas-
siana was conducted.In the concrete mixing process,blending proportions between matrine and B.bas-
stana of LCs are 9 ¢ 1,4:1,1:1,1:4and1: 9,and its virulence was assessed by the co-toxicity co-
efficient. The results showed that the matrine had the highest compatibility with strains. After being
diluted 1 : 10, the inhibition rate of spore germination, mycelial growth and sporulation of B.bassiana
were 14.44%,10.17% and 12.63% ,respectively. The highest co-toxicity co-efficient was 293 inmatrine
mixed with B.bassiana in the proportion of 4 ¢ 1.In summary,matrine and B.bassiana mixed in the ra-
tio of 4 : 1 at the concentration of LC;, had a significant synergistic effect.

Key words Beauveria bassiana ; Matrine; Bemisia tabaci; Compatibility; Co-toxicity co-efficient;

Joint virulence

Received 2018-07-27 Returned 2018-09-03

Foundation item The Ningxia 13th Five-Year Plan for Key Research and Development Program (No.
2016BZ09-03).

First author XIE Ting,female,master student.Research area:insect ecology and integrated pest con-
trol.E-mail;:2366910587@qq.com

Corresponding author JIA Yanxia,female, professor.Research area:insect ecology and integrated pest
control.E-mail: helenjia 2006(@126.com

( : Responsible editor: GUO Baishou)



