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Acute Toxicities of Malathion, Fipronile and Cyhalothrin to Fifth Instar Nymphs of Rice
Grasshopper Oxya chinensis
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Abstract: As the basic method for studying the toxicity of pesticides and their effect, the bioassay under laboratory conditions
plays an important role in research on pest’s resistance to pesticides and its toxicology. In this paper, the acute toxicities of
rice grasshopper Oxya chinensis collecting from 3 areas (Jinyuan—SX, Yangmingbu—-SX and Yangqiaozhen—-SAX) to pesticide
malathion were determined. The sensitive order of insect individuals to malathion toxicity in three districts was: Jinyuan—-SX
(LD5=8.14) >Yangqiaozhen—-SAX (LD5=14.02) = Yangmingbu—SX (LDs=17.35); and the slope b value of LC—p line of
Jinyuan—SX to malathion (4.071 13) was significantly bigger than those of Yangmingbu—SX to malathion (2.620 49) and
Yangqiaozhen—SAX to malathion (2.863 11). LDy, values of Yangmingbu-SX and Yangqiaozhen—-SAX to malathion was 2.15-
fold and 1.72-fold of Jinyuan—SX to malathion, respectively. These results suggested the grasshoppers of Jinyuan—SX was
more sensitive to malathion than the grasshoppers of the other two populations, which was consistent with actual conditions
that Jinyuan—-SX grasshoppers collecting from barnyard grass cluster were less likely to be exposed to pesticides than the
grasshoppers of Yangmingbu —SX and Yangqiaozhen —-SAX collecting from paddy field. The acute toxicity of malathion,

fipronile and cyhalothrin were determined and compared using Jinyuan—SX grasshoppers. The LDs, values of three pesticides
were 0.12 pg-g™ (fipronile), 0.53 pg-g™ (cyhalothrin) and 8.14 pg-g™ (malathion), and the slope b values of Jinyuan-SX pop—
ulation to fipronile (5.191 82) and malathion (4.071 13) were remarkably higher than to cyhalothrin (2.194 30), which indicat—
ed the acute toxicity and consistency of Jinyuan—SX individuals to fipronile was the highest. That LDs, value of Jinyuan—SX
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individuals to cyhalothrin was relatively little and the individual consistency was obviously lower indicated there probably ex—

isted resistant individuals to cyhalothrin in the natural population. Though LDy, value (8.14 pg-g™) of Jinyuan—SX individuals

to malathion was higher than those of fipronile and cyhalothrin, the slope b value (4.071 13) was close to that of Jinyuan—-SX

to fipronile, indicating the similar higher consistency of Jinyuan—SX individuals to malathion and fipronile. The higher con—

centration of pesticide malathion, the more mortality of the insect individuals.
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Table 1 The collecting sites and using purposes of fifth instar nymphs of rice grasshopper O. chinensis
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Table 2 Mortalities and mean probit of fifth instar nymphs of three O.chinensis populations after treatment with malathion

Y TR S e e VAR
L VG R R 0 0 (0/20) 0 (0/20) 0 (0/20)
300 2.48 0.105 (2/19) 0.150(3/20) 0.105(2/19) 3.82 £ 0.070
430 2.63 0.250 (5/20) 0.444(4/19) 0.263(5/19) 451+0.169
620 2.79 0.842 (16/19) 0.571(12/21) 0.667(14/20) 5.54 £0.243
900 2.95 0.900 (18/20) 0.700(14/20) 0.714(15/21) 5.79 0.245
1280 3.11 0.905 (19/21) 0.950(19/20) 0.895(17/19) 6.40 £ 0.125
LV H B £ 3 0 0 (0/18) 0 (0/18) 0 (0/18)
540 273 0.100 (2/20) 0.150 (3/20) 0.095 (2/21) 3.80 £ 0.082
900 2.95 0.190 (4/21) 0.150 (3/20) 0.250 (5/20) 4.13 0.104
1500 3.18 0.238 (5/21) 0.300 (6/20) 0.476 (10/21) 457 +0.194
2500 3.40 0.600 (12/20) 0.500 (10/20) 0.619 (13/21) 5.18 £0.093
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1250 3.10 0.400 (8/20) 0.429 (9/21) 0.316 (6/19) 470 = 0.091
1880 3.27 0.524 (11/21) 0.619 (13/21) 0.550 (11/20) 5.16 £ 0.072
2880 3.46 0.800 (16/20) 0.895 (17/19) 0.773 (17/22) 5.95+0.154
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Table 3 The toxicity of malathion to fifth instar nymphs of three O.chinensis populations
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Table 4 The mortalities and mean probit of fifth instar nymphs of Jinyuan—SX population after treatment with fipronile and cyhalothrin

ALK

B
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BBy 0 0 (0/18) 0 (0/20) 0 (0/18)
5.26 0.72 0.16 (3/19) 0.15(3/20) 0.21(4/19) 4.04 % 0.061
7.14 0.85 0.40 (8/20) 0.30(6/20) 0.24(5/21) 453+0.116
9.09 0.96 0.5 (10/20) 0.57(12/21) 0.67(14/21) 5.21£0.128
12.50 1.10 0.8 (17/21) 0.90(18/20) 0.84(16/19) 6.04 £0.123
16.67 1.22 0.9 (20/21) 0.90(19/21) 0.95(19/20) 6.53 £0.123
ST g 0 0 (0/18) 0 (0/20) 0 (0/18)
10.42 1.02 0.136 (3/22) 0.050 (1/20) 0.100 (2/20) 3.66 +0.162
15.63 1.19 0.286 (6/21) 0.238 (5/21) 0.200 (4/20) 429 +0.078
31.25 1.50 0.591 (13/22) 0.476 (10/21) 0.550 (11/20) 5.10 £ 0.085
62.50 1.80 0.70 (14/20) 0.714 (15/21) 0.632 (12/19) 5.48 +0.071
125.00 2.10 0.85 (17/20) 0.905 (19/21) 0.857 (18/21) 6.14 £ 0.085
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Table 5 The toxicity of fipronile and cyhalothrin to fifth instar nymphs of Jinyuan—SX O.chinensis population
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