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Determination of the virulence of Beauveria bassiana mixed with acaricides against
two-spotted spider mite Tetranychus urticae and its field control efficiency

Wang Haoling? Wang Guiping® Zhang Weili’ Dong Zixu' Wang Xibo’® Li Haitian'
Xie Lixia" Yu Yi*
(1. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, Shandong Province, China; 2. Institute of

Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong Province, China;
3. Shandong Weili Seedling Co., Ltd., Jinan 250212, Shandong Province, China)

Abstract: To explore the control efficacy of Beauveria bassiana and acaricide on two-spotted spider
mite Tetranychus urticae, we used the Munger cell method to determine the toxicity and synergism in-
doors with B. bassiana ZJU435, bifenazate, and cyetpyrafen. Additionally, we determined the field effi-
cacy of different combinations among B. bassiana and acaricides. Indoor results revealed the following
toxicity order to 7. urticae: cyetpyrafen>bifenazate>B. bassiana ZJU435, with LC,, values of 2.68,
9.31, and 29.37 mg/L, respectively. B. bassiana ZJU435 combined with bifenazate and cyetpyrafen
showed significant synergistic effects at the ratios of 1:9, 3:7,5:5, 7:3 and 9: 1. The highest co-toxici-
ty coefficients of B. bassiana 7ZJU435 mixed with bifenazate and cyetpyrafen at a ratio of 9: 1 were

324.61 and 391.80, respectively, indicating moresignificant synergistic effects. Field experiments
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showed that the control efficacy of B. bassiana ZJU435 mixed with bifenazate at concentrations of
12.50, 9.50, and 8.00 mg/L for ten days were 84.13%, 81.94% and 77.96%, respectively. Similarly, the
control effects of B. bassiana ZJU435 mixed with cyetpyrafen at concentrations of 8.60, 3.60, and
2.40 mg/L for 10 days were 89.38%, 83.08% and 79.95%, respectively. These results suggest that com-

bining B. bassiana ZJU435 with low doses of bifenazate and cyetpyrafen could enhance the control effi-

cacy while reducing the amount of chemical acaricides required.

Key words: Tetranychus urticae; Beauveria bassiana ZJU435; bifenazate; cyetpyrafen; toxicity deter-

mination; field experiment
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Table 1 Indoor toxicity of Beauveria bassiana ZJU435 against Tetranychus urticae after treatment with two agents for 48 hours

1 AU LC4,(95% {5 X[A]) AT HRRRK

2j5% Insecticide No. of'insects  LCj, (95% confidence interval)/  Virulence regres-  Correlation

tested (mg/L) sion equation coefficient
IR RIS Bifenazate 822 9.31(7.57-11.54) Y=-0.92+0.95X 0.91
Z MR Cyetpyrafen 839 2.68(2.26-3.13) Y=—0.61+1.42X 0.93
BRAEL I {RTA ZJU435 B. bassiana ZJU435 1050 29.37(12.28-119.50) Y=-2.42+0.32X 0.96
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Table 2 Indoor toxicity of Beauveria bassiana ZJU435 mixed with two acaricides against Tetranychus urticae

5 %&ﬁﬁiﬁth . BE7] lElEjﬁ% F?ﬂ‘%i *ﬁa‘@%ﬁ 95% B AF X [ e, éiﬁ%ﬁ
Insecticide Effe(':t.lve coTn— Virulence re.gressmn Chi-square Correlaflon 95%.conﬁdence (mg/L) Co—tox@lty
position ratio equation value coefficient interval coefficient
BRI e+ 1:9 Y=-0.71+0.90.X 1.98 0.92 3.94-13.69 6.09 160.04
5 T 3:7 Y=-0.66+0.75X 1.52 0.92 4.37-23.69 7.40 14535
B. bassianat 5:5 Y=-0.58+0.72X 1.26 0.93 3.91-17.38 6.41 187.30
bifenazate 7:3 Y=—031+0.45X 0.42 0.94 2.46-46.28 5.10 266.12
9:1 Y=-0.48+0.71X 0.60 0.96 3.03-9.44 4.81 324.61
BRI P (T 1:9 Y=-0.08+0.81.X 2.00 0.93 0.87-2.23 1.26 232.27
IR 3:7 Y=-0.07+0.67X 1.03 0.93 0.77-2.89 1.27 283.17
B. bassiana+ 5:5 Y=-0.14+0.60X 0.98 0.92 1.00-4.94 1.71 270.38
cyetpyrafen 7:3 Y=—035+1.08X 1.50 0.95 1.56-3.19 2.14 305.30
9:1 Y=-0.41+0.92X 1.69 0.94 1.96-4.31 2.82 391.80
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T, TR AL AR 24 H BRI B A RO T 25, X3k
A ER A 148 T8 -5 A 25 TR BE B i 25 s HLAT B AU
FRAR T AR i, 32 T R B BTAROR , —



454 i 7/ AN S

51%

TERERE LIRE R REERT H Y.

R3 KEAER ZJU435 52 FRHFIREX Z A BB a3 R

Table 3 Field control efficacy of Beauveria bassiana ZJU435 mixed with two acaricides against Tetranychus urticae %
25T A 3d 7d 10d
257 W No.of G R s N Y VR A
235 Concen-  insects AR PRARCR BOERR PIARCR OEERE PiAROR
Insecticide . Decline Relative Decline Relative Decline Relative
tration ~ before

treatment Rate efficacy rate efficacy rate efficacy
Y LA 6.25 1144  71.74+£1.28 75.63+1.73a 78.68+0.17 82.72+0.86a 76.82+0.90 80.91+1.24 a
Cyetpyrafen/(mg/L) 1.56 1350 62.15+£0.56  72.02+0.79b 71.11£1.63 77.20+1.87b 65.19+0.29 73.62+0.62 b
0.39 891  54.20+0.51 59.94+0.30c 65.13£0.46 67.14+0.94 ¢ 58.19+0.37 64.62+0.39 ¢
T s 14.93 1158  69.60+0.59 71.82+0.63 a 74.78+0.23 81.30+1.51a 71.02+0.61 79.03+1.79 a
Bifenazate/(mg/L) 3.73 1116  59.50+0.76 69.43+2.37a 67.94+0.12 73.94+048 b 63.23+0.79 71.88+1.44b
0.93 914  5423+1.25 60.18+2.09b 62.04+0.93 64.47+1.26 ¢ 59.75+0.38 63.17+1.02 ¢
BRI A B ZJU534 5.0x10° 2195  60.44+1.58 67.91+1.76a 69.80+0.58 78.05+1.39a 77.85+0.67 80.35+1.07 a
B. bassiana ZJU435/ 1.0x107 1882  54.78+0.60 63.02+1.46b 62.70+0.10 70.16+0.60 b 70.30+0.19 75.41+0.91 b
(1~/mL) 1.6x10° 1442  51.68+£1.20 58.90+1.03 ¢ 58.14+1.25 64.18+1.31 ¢ 66.49+0.52 72.76+0.85 b
BRI 5 o -+ 2 R 5 i 8.60 1136  67.14+0.64 73.78+1.07a 75.85+0.36 82.18+0.63a 87.72+0.49 89.38+1.46a
B. bassiana+ 3.60 830  62.26+0.28 68.75+0.82b 71.08+0.49 79.39+0.99b 78.73+£0.60 83.08+0.46 b
Cyetpyrafen/(mg/L) 2.40 1205 5836+1.03 66.79+0.70 ¢ 67.96+0.20 76.48+0.88 ¢ 75.26+0.61 79.95+0.81 ¢
BRI PR S e 12.50 1354  60.75+1.17 68.82+1.23a 71.38+0.57 78.84+0.98a 81.25+0.12 84.13+0.76 a
B. bassiana+bifenazate/  9.50 1507 60.20+1.26 66.81+1.89b 68.64+0.37 75.55+0.69b 77.71+0.14 81.94+0.70 b
(mg/L) 8.00 1053  55.88+0.93 64.46+1.01c 64.99+1.15 73.69+£1.08 ¢ 72.90+0.15 77.96+0.92 ¢

XT A CK - 1034  -26.24+1.90 - -72.33+2.35 - -93.09+1.18 -

B TR P R R

[RIFAS[R]/INE SR 3 7R 28 Duncan [RGB & R 253546 50 25 5+ 1235 (P<0.05) . Data are mean+

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).
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J5 7 dBTVARCR J9 78.84% , 10 d BT 1A AR 15 84.13%,
BRI B ZTU435 5 2 i i TR Fe 245 71 A 35 7 d
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WIN 65.36% .55.79% F175.81% , Vi B ER T (1 {8 1 5
A TR FC 1) B TR RO B v TR, ELTR L2 500 4
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Fgi bz A 25 RIS %
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