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Insecticidal activities of propiconazole against Spodoptera litura Lepidoptera
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Abstract On the ground of studying the cytotoxicity of 11 kinds of pesticides propiconazole which had the
highest toxicity against Spodoptera litura SL  cells was chosen to further investigate its toxicology. The
results showed that the mortality of SL cells treatment by propiconazole at concentration of 100 pg/ml was
98.08% . The LCs, value of propiconazole against SL cells was 20.31 pg/mlL 36 h after treatment.
Propiconazole reduced the protein content of SL cells obviously. When injected with propiconazole at
concentration of 0.5 pg/larva for 72 h  the blood content and the number of corpuscles of the 4th-instar larvae
decreased by 26.80% and 25.26% respectively while at concentration of 1.0 pg/larva they decreased by
37.67% and 36.32% respectively. Under the both concentrations the weight of larvae decreased notably. In
addition propiconazole reduced the total sugar and protein content in hemolymph of S. litura larvae. After
treatment for 96 h and 120 h  the LDy, values of propiconazole against 4th-instar larvae of S. litura were 0.59
pgllarva and 0.45 pg/larva respectively. The high toxicity of propiconazole against cells and larvae of S.
litura implied the possibility for propiconazole analog in controlling insect pests.
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30 15 pLL Duncan’ s Multiple Range Test DMRT
2002
2004 0.04 0.08 0.12 0.20 0.40
0.60 0.80 ml, 1 2 ZR 55
mL 0.3 mL 3 mL
10 min ODgonm 2.1 AEX 2 A AR sk SL 4a iR 6 A A E
0.1 mL 6 mol/L HCI 2.90 11 SL 1 1
mL 10 min NaOH SL
10 mL
0.1 mL 1 mL 100 pg/mL 48 h SL
ODgonm 51.56% 49.92%  98.08 %
1.9 H¥Eam SL
SAS 100 pg/mL 48 h SL
0.05 -59.95%
A1 11 ARG x4 R K SL e MLy & A 51
Table 1 Cytotoxicity of 11 kinds of pesticides against Spodoptera litura cells
pg/mL ODs700m % %
Treatment Concentration Average of ODs7o,, Survival rate Mortality
Propiconazole 100 0.1118 £0.0004 h 1.920+0.06 g 98.08 +0.06 a
Nicotine 100 0.9790 + 0.0063 a 159.95+1.04 a -59.95+1.04 ¢
Triadimenol 100 0.2965 +0.0084 g 48.44 +1.37 51.56+1.37b
Triadimefon 100 0.3065 +0.0062 g 50.08 +1.01 f 49.92+1.01 b
Carbendazim 100 0.4750 £ 0.0079 e 77.60 +1.29 d 22.40+1.29 d
Thiabendazole 100 0.4930 + 0.0090 de 80.55+1.47 cd 19.45 +1.47 de
Iprodione 100 0.4909 + 0.0097 de 80.19+1.58 cd 19.81 +1.58 de
Diethofencarb 100 0.5606 + 0.0089 ¢ 91.59+1.46 b 8.41+1.46f
Hymexazol 100 0.5021 £0.0051 d 82.03+0.83 ¢ 17.97+0.83 ¢
100 0.5498 + 0.0069 ¢ 89.83+1.13 b 10.17+1.13
Thiophanate-methyl
Rotenone 100 0.3628 +0.0081 f 59.27+1.32 e 40.73+1.32 ¢
CK — 0.6121 £0.0052 b — —
48 h + SE 5% DMRT

Note Data obtained after treatment for 48 h. The data mean = SE  within a column followed by the same letter are not significantly different at 5% level

DMRT P >0.05 The same for the following tables.

2.2 R AR SL d e AR LG, 20.31 pg/ml 174.09 pg/ml
SL 2 2
36 h SL
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Table 2 Toxicity of propiconazole against Spodoptera litura cells

LCsy 95%
, - . LCsp pg/mlL S .
Treatment Time h Toxicity regress equation 95% limit distance Coefficient correlation
. 36 y=2.9617 + 1.5588x 20.31 17.04 ~24.20 0.9866
Propiconazole
36 y=1.4970 + 1.5633x 174.09 106.61 ~ 284.30 0.9947

Rotenone




268 Acta Entomologica Sinica 49
2.3 AR ASUR M SL ik B A 0 80 pg/mL 40 pg/ml 20 pg/ml 10 pg/mL
SL 3 3 24 h
SL 53.27% 37.99% 25.89% 19.31%
A3 AFREITA SR SL I E O R A B U YR
Table 3 Effect of propiconazole on the protein content of Spodoptera litura cells
pg/mL pg/mL pglhole %
Treatment Concentration ODs951m Tested concentration of protein Content of protein Reduced rate
CK - 0.137 +£0.0035 21.42 +0.6407 10.71+£0.32 a -
Propiconazole 80 0.074 + 0.0006 10.01+0.1144 5.00+0.06 e 53.27
40 0.092 +0.0021 13.28 +0.3884 6.64+0.19d 37.99
20 0.106 + 0.0016 15.88 +0.2875 7.94+0.14 ¢ 25.89
10 0.114 £ 0.0018 17.28 + 0.3267 8.64+0.16 b 19.31
24 h
Note Treated for 24 h before test.
2.4 AFRLESHAENHIREYS RKEEET 0.5 pg/ 72 h
R n. 2 L H 8 7R 26.80% 25.26% 1.0 pg/
4 37.67%  36.32%
4
4 R RS AL P TR SRR 4 B4 R B A F B e dn LA B 0 R
Table 4 Effect of propiconazole on the blood content and blood corpuscles of the 4th-instar larvae of Spodoptera litura
72 h Treated for 72 h
%
Dose %
Treatment Average blood content Reduced rate of Number of corpuscles
pg/larva Reduced rate of corpuscles
% + SE blood content x 10°/mL._+ SE
CK - 50.12+£0.01 a - 190+ 10 a -
0.5 36.69+0.04 b 26.80 142+10b 25.26
Propiconazole 1.0 31.24+0.03 ¢ 37.67 121+7 ¢ 36.32
2.5 AFRLEHFSAENFHLREY K hhE &g
RAEREBETHHR 0.5 pgf 48 h
19.79%  21.59% 1.0 pgf
5 5 30.91% 42.36%
A5 AR LRBY R RS BEEREA RS BN R
Table 5 Effect of propiconazole on the content of total sugar and protein in haemolymph of the
4th-instar larvae of Spodoptera litura
Proteins in haemolymph Total sugar in haemolymph
Dose % %
Treatment ODs95,m Content of protein ODg20m Content of total sugar
pg/larva Reduced rate Reduced rate
mg/mL mg/mL
CK - 0.150 +0.0042 75.58+2.57 a - 0.10+0.0011 9.17+0.11 a -
0.5 0.125 +0.0041 60.62+2.56 b 19.79 0.08 +0.0010 7.19+0.10 b 21.59
Propiconazole 1.0 0.112 +0.0052 52.22+3.18 ¢ 30.91 0.06+0.0014 5.29+0.14 ¢ 42.36
48 h
Note Treated for 48 h before test.
2.6 FEREESA I XA 4 R0 A E T 96h 120 h
6 4 LDy 0.59
6 4 pg/ 0.45 pg/
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Table 6 Toxicity of propiconazole injected into the 4th-instar larvae of Spodoptera litura larvae

h LDsy prg/ LDsy 95%
Time Toxicity regress equation pgflarva 95% limit distance Coefficient correlation
96 y=5.2602 + 1.1443 x 0.59 0.29~1.22 0.9964
120 y =5.3604 + 1.0296 % 0.45 0.18~1.13 0.9952
2.7 FEREH A I AT A SRS RIRE AR R 0.5 pg/ 96 h 120 h
7 7 53.51% 70.09% 1.0 pg/

65.75%  72.28%

AT AR EST AT A AR 4 84 RIRE W0
Table 7 Effect of propiconazole injected into the 4th-instar larvae on the weight of Spodoptera litura

96 h Treated for 96 h 120 h Treated for 120 h
% %
Dose o %o
Treatment Reduced rate of Reduced rate of
pg/larva Weight increase rate Weight increase rate
weight increase rate weight increase rate
CK - 238.32+47.30 a - 275.42 £65.77 a -
0.5 110.79+49.78 b 53.51 100.67 £ 68.34 b 70.09
Propiconazole 1.0 81.63+48.28 ¢ 65.75 93.32+67.62 ¢ 72.28
1996
3 e
MTT
Gerald et al. 2002
96
SL
100 prg/mL 48 h SL
-59.95%

2000

SL
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