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Toxicity determination and field control effect of different biopesticides

on Trialeurodes vaporariorum in greenhouse tomato

ZHU Xiumiao', MA Chengli’, CHEN Meinan’, LIU Qing’, HAN Mingbin*

(1. Xintai Modern Agriculture Development Service Center, Xintai 271200, Shandong, China; 2. Tai'an Agricultural Technology Promo-
tion Center, Tai'an 271000, Shandong, China; 3. Tai'an Daiyue District Agricultural Technology Promotion Center, Tai’ an 271000, Shan-
dong, China; 4. Wennan Town People's Government of Xintai City, Xintai 271229, Shandong, China)

Abstract: Trialeurodes vaporariorum are one of the main pests in tomato cultivation, and controlling their occurrence is
of great significance for ensuring tomato yield and quality. In order to screen suitable biopesticides for green control, the
toxicity effects of four biopesticides(60 g- L etridiazole suspension agent, 5% emamectin benzoate suspension, 5% abam-
ectin emulsion, 0.5% matrine water solution) on 7. vaporariorum were determined, and pesticide safety evaluation and
field control experiments were conducted. The indoor toxicity test results showed that among the four tested biopesticides,
the suspension of emamectin benzoate had the highest toxicity to 7. vaporariorum in greenhouse tomato, with an LCs, of
2.251 mg- L''; Matrine has the lowest toxicity, with an LCs, of 17.592 mg- L. The safety evaluation test results showed
that after 21 d of treatment, all tested tomato varieties showed no symptoms of discoloration, necrosis, delayed growth
and development, wilting, deformities, or other drug damage. There was no significant effect on growth rate inhibition
rate and fruit drop rate. The safety factor of 60 g- L' etridiazole suspension agent for Golden Tent No. 10 tomato was 2.0,
while the safety factors of the other three agents for tomato were all 4.0. The results of field experiments showed that the
insect reduction rate of the four tested biopesticides were significantly higher than those of the water control from 1 d to
15 d after treatment. Among them, the 5% emamectin benzoate suspension had the best rapid and sustained effect on con-
trolling 7. vaporariorum, with insect reduction rate of 63.232% to 91.276% and control effect of 58.379% to 90.823%
from 1 d to 15 d after treatment. The research results provide important support and basis for the selection of biopesticides
for the safe production in greenhouse tomato.
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Table 1 Toxicity test results of different biopesticides on adult Trialeurodes vaporariorum
25 ﬁﬁlﬁlﬂﬂﬁﬁ . §5(5E.EF'%Z)§ 95% & 17 X [i] *E?%%?ﬁ
Medicament Toxicity regression Median lethal 95% Confidence Correlation
equation concentration(LCso)/(mg-L™") interval (CD coefficient(R*)
L HEZ P # Spinetoram y=-0.542+0.506x 11.835 6.785~42.431 0.971
FH G ] 41 1] 3 28 H R y=-0.109+0.309x 2251 0.003~5.381 0.930
Emamectin benzoate
P2 T 3 Avermectin y=0.432+0.414x 10.992 5.716~71.734 0.932
T 2§ Matrine y=-0.617+0.496x 17.592 9.289~103.763 0.922
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Table 2 Safety evaluation of different biopesticides on the production of Jinpeng No. 10 tomato
-~ ﬁiﬁim sk A 2 o
Medicament dosage/ Growt}: rate/ qr(?w_ﬂ_l rate Fruit drop rate/%
(mL-667 m) (em-d") inhibition rate/%
60 gL' Z5: 2% A1 25 B7 7 70 1.086+0.063 a ~7.017+0.879 a 1.176+0.118 a
60 g- L' Ethyl polysaccharide suspension 140 0.9254+0.037 ab -2.9167+0.670 a 0a
280 0.876+0.099 b 2.34+1.661 a 1.000+0.100 a
5% FH 2 B 4 A 3 A R R B 5 0.933+0.091 ab -1.075+0.198 a 1.00040.100 a
5% Abamectin benzoate suspension concentrate 10 0.943+0.087 ab ~1.455+1.091 a 0a
20 0.9810.044 ab -6.800+0.999 a 0a
5%l 4k B 2 AL 15 1.00040.040 ab -9.161+1.061 a 0a
5% Abamectin emulsion 30 1.0190.068 ab -11.039£1.232 a 1.112+0.111 a
60 0.924+0.049 ab -0.9662+0.113 a 0a
0.5%7% Z 7K 90 0.914+0.053 ab 0.833+0.876 a 0a
0.5% Matrine water solution 180 0.933+0.032 ab ~0.658+0.582 a 1.112+0.111 a
360 0.943+0.046 ab ~2.428+0.903 a 1.000+0.100 a
TEACH R CK 0 0.943+0.074 ab 1.176+0.118 a

A FNG FRMGERAE 0.05 KPR B2 T,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Table 3 Safety evaluation of different biopesticides on the production of Provence tomato

251 ﬁfg%’i%ﬂ% AR AR AR A 2R ViR
Medicament Application dosage/ Growth rate/ .Grc?w.tl.l rate Fruit drop rate/%
(mL-667 m?) (ecm-d™") inhibition rate/%
60 g+ L' LA 2 A B 2 B 7 70 0.857+0.071 a ~7.333£1.877 a 0a
60 gL' Ethyl polysaccharide suspension 140 0.867+0.123 a ~4254+1381 a 1.111£0.111 a
280 0.848+0.103 a -5.365+1.817 a 0a
5% FY 2 Ik ) 24 T 3 AR FH R B ) 5 0.895+0.074 a ~7.905+1.016 a 1.176£0.118 a
5% Abamectin benzoate suspension concentrate 10 1.010+0.059 a ~7263+0.847 a 0a
20 0.867:£0.080 a -6.762+1.513 a 0a
5% 24k 1 2 AL 15 0.895+0.051 a ~7.260£0.516 a 0a
5% Abamectin emulsion 30 1.038+0.053 a -27.381+1.478 a 0a
60 0.848+0.061 a -4.111%1.300 a 0a
0.5% i Z K 51 90 1.010+0.055 a -28.638+1.844 a 1.333+0.118 a
0.5% Matrine water solution 180 1.020+0.051 a ~25.507+1.688 a 0a
360 0.952+0.050 a -17.921+1.703 a 0a
AR CK 0 0.848+0.074 a 1.111£0.111 a
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Table 4 Safety evaluation of different biopesticides on the production of Vienna No. 2 tomato
i b@%ﬁﬂ% ERSiEd ERSuESinhlp e
Medicament Application iiosage/ Growt}} rate/ F}r(?\hith rate Fruit drop rate/%
(mL-667 m?) (em-d™") inhibition rate/%
60 g L' L2 N R EIF 7 70 0.857£0.089 a -6.273+0.155 a 1.053+0.105 a
60 g-L "' Ethyl polysaccharide suspension 140 0.867+0.130 a -8.85141.720 a 0a
280 1.000£0.088 a -30.017+2.441 a 0a
5% P R Ak TR 3R R R R A 5 0.97120.047 a -21.280+1.207 a 1.053+0.105 a
5% Abamectin benzoate suspension concentrate 10 0.991+0.163 a ~13.0654£2.575 a 1.05340.105 a
20 0.905:£0.050 a ~14.306+1.514 a 0a
5% 4k B 7 7L 15 1.010+0.097 a -31.594+2.590 a 0a
5% Abamectin emulsion 30 0.848+0.146 -5.045+1.624 a 0a
60 0.876+0.083 a -8.509+1.368 a 1.111£0.111 a
0.5% 5 Z K 7 90 1.0100.066 a -27.707+2.113 a 0a
0.5% Matrine water solution 180 0.933+0.053 a -17.001+1.320 a 1.176+0.118 a
360 0.9710.061 a -22.554+1.689 a 0a
KK R CK 0 0.838+0.098 a 1.111£0.111 a
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