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Impacts of Pesticides on Physiology and Biochemistry of Rice
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Agricultural College Yangzhou University Yangzhou 225009

Abstract Impacts of five pesticides buprofezin imidacloprid jinggangmycin bisultap and triazophos on
physiology and biochemistry of three rice varieties Xiushuill0 Xiushui63 Zhendao2 were studied. The result
showed that all of the 5 pesticides caused decline of the amount of oxalic acid at the third day after treatments.
The effect of pesticides on Xiushuil10 and Zhendao2 was greater than that on Xiushui63. However there was
no obvious effect of the pesticides on reducing sugar in rice leaf sheath. The effects of pesticides on chlorophyll
were different among rice varieties. All pesticides caused significant decline of chlorophyll content of Zhendao2.
For Xiushui63 triazophos imidacloprid and jinggangmycin had a serious effect while buprofezin and bisultap
had hardly effect. Among 5 pesticides triazophos had more serious effect on rice plant. The effects of pesticides
on glutathione-S-transferase GST were also different among pesticides and rice varieties. The effects of pesti-
cides on Zhendao2 and Xiushuil10 were greater than on Xiushui but for Zhendao2 GSTs after trentment with
imidacloprid jinggangmycin bisultap increased significantly ~while inversely for triazophos treatment. Bupro-
fezin treatment had hardly impact on GST of rice plant. All pesticide treatments resulted in serious impacts on
photosynthetic rate of three rice varieties and inhibitied the photosynthetic rates significantly. The maximum of
photosynthetic rate was decreased by 32% compared with control.
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Table 1  Effects of pesticides on oxalic acid in rice plant
Amount of oxalic acid Increase or derease rate compared with control
. g 100 g 'FW %
Variety Treatment
Tillering stage Late tillering stage Tillering stage Late tillering stage
110 CK 0.9351 +0.74540 0.9653 = 0.06465
Xiushuil 10 Buprofezin 0.7913 £ 0.09430 0.8295+0.06314 -15.38 -14.07"
Imidacloprid 0.7534 +0.06527 0.7616 +0.04324 -19.43" -21.10"
Jinggangmycin 0.8389+0.04013 0.8516 = 0.02065 -10.29 -11.78"
Bisultap 0.9831+0.05175 0.9242 +0.08729 5.13 -4.25"
Triazophos 0.8141+0.05303 0.8398 +0.03587 -12.94 -13.00"
63 CK 0.8991 +0.02310 0.9412 +0.03840
Xiushui63 Buprofezin 0.8696 + 0.05391 0.8975+0.03615 -3.28 -4.64
Imidacloprid 0.9223 +0.01660 0.8797 £0.01196 -4.43 -10.69
Jinggangmycin 0.9087 +0.01867 0.8791 £ 0.09650 -2.49 -10.14
Bisultap 0.8534 +0.06256 0.8670 +0.03690 -12.56 -10.40
Triazophos 0.8253 +0.02782 0.8465 +0.02967 -8.02 -10.06
2 CK 1.0410+0.12650 1.0640 + 0.10400
Zhendao?2 Buprofezin 0.9222 +0.07752 0.9607 £ 0.02640 -11.41 -9.70
Imidacloprid 0.9223 +0.01660 0.9503 +0.00650 -11.40 -10.69
Jinggangmycin 0.9087 +0.01867 0.9561 +0.00947 -12.71 -10.14
Bisultap 0.9103 +0.08524 0.9533+0.02701 -12.56 -10.40"
Triazophos 0.8491 +0.03529 0.8941 +0.02828 -18.43 -15.97"
e 0.05 0.0l
“ and " " show significant differences at 5% and 1% levels as compared to control respectively. The same as below

2

Table 2 Effects of pesticides on reducing sugar of rice sheath at the late tillering stage

Amount of reducing sugar

Increase or decrease ratecompared

Variety Treatment g 100 ¢~ 'FW with control %
110 CK 0.1006 +0.01042
Xiushuil 10 Buprofezin 0.0763 £0.00511 -24.14
Imidacloprid 0.1163 +£0.00716 15.61
Jinggangmycin 0.1031+0.00313 2.48
Bisultap 0.0911+0.01317 -9.39
Triazophos 0.1003 + 0.00667 -2.98
63 CK 0.0871 £0.01731
Xiushui63 Buprofezin 0.0709 £ 0.00414 - 18.66
Imidacloprid 0.1080 +0.01545 23.91
Jinggangmycin 0.0649 + 0.00357 25.53
Bisultap 0.0737 £ 0.00586 15.39
Triazophos 0.0674 + 0.00059 22.58
2 CK 0.0871 +0.00876
Zhendao2 Buprofezin 0.1063 +0.00232 21.96
Imidacloprid 0.1080 + 0.00030 23.91
Jinggangmycin 0.0971 £0.01581 11.45
Bisultap 0.0791 + 0.00099 -9.16
Triazophos 0.0917 + 0.00641 5.53
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Table 3 Effects of pesticides on the glutathione-S-transferase GST in rice leaf blades
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GST

GST activity

Increase or decrease rate compared with control

oD
Variety Treatment 0
Tillering stage Late tillering stage Tillering stage Late tillering stage
110 CK 0.509 +£0.0102 0.473 +£0.0084
Xiushuil 10 Buprofezin 0.467 £0.0563 0.468 +0.0676 -8.25 -1.06
Imidacloprid 0.398 +0.0025 0.395+0.0165 -21.80" -16.50"
Jinggangmycin 0.503+0.0121 0.477 £0.0359 -1.18 0.84
Bisultap 0.455+0.0284 0.394 +0.0240 -10.60 -16.70"
Triazophos 0.421 £0.0265 0.414+0.0373 -17.30° -12.50"
63 CK 0.549 +£0.0127 0.522 +0.0554
Xiushui63 Buprofezin 0.563 +0.0349 0.551+£0.0362 -2.55 5.56
Imidacloprid 0.444 +0.0277 0.457 £0.0661 -19.10° -12.50"
Jinggangmycin 0.502+0.0115 0.495+£0.0225 -8.56 -5.17
Bisultap 0.509 +0.0096 0.506 +0.0386 -7.20 -3.07
Triazophos 0.505 £0.0097 0.506+0.0178 -8.01 3.07
2 CK 0.442 £ 0.0340 0.403 £0.0381
Zhendao2 Buprofezin 0.415+0.0150 0.402 +0.0329 -6.11 -0.24
Imidacloprid 0.540£0.0142 0.532+0.0329 22.20° 32.10°
Jinggangmycin 0.512+0.0137 0.504+0.0168 15.80 25.10"
Bisultap 0.586+0.0104 0.582+0.0275 32.60" 44.407
Triazophos 0.360 +0.0274 0.347 +0.0266 -18.60" -13.90"
2.4 2
63 2 2002
GST
2001
2 5 5
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Table 4  Effects of pesticides on the chlorophyll of rice leaf blades

Amount of chlorophyl

Increase or decrease rate compared with control

. o™ g 100 g 'FW
Variety Treatment
Tillering stage Late tillering stage Tillering stage Late tillering stage
110 CK 0.1515 +0.00545 0.1300 = 0.00999
Xiushuil 10 Buprofezin 0.1351 +£0.00947 0.1305 +0.00994 -10.83 0.38
Imidacloprid 0.1271+£0.17930 0.1175+0.01910 -16.11 -9.61
Jinggangmycin 0.1541 +0.00692 0.1491+0.00117 1.71 14.69
Bisultap 0.1468 +0.00153 0.1371 £0.00682 -3.10 5.46
Triazophos 0.1168 +0.00435 0.1028 +0.00395 -22.90" -20.92
63 CK 0.1430+0.01641 0.1418 £0.01446
Xiushui63 Buprofezin 0.1359+0.01982 0.1340+0.02575 -4.96 -5.50
Imidacloprid 0.1217 £ 0.00905 0.1140+0.01692 -14.90 -19.61
Jinggangmycin 0.1258 £0.00913 0.1165+0.01373 -12.03 -17.84
Bisultap 0.1519 £ 0.00896 0.1406 = 0.03365 6.22 -0.84
Triazophos 0.1320+0.01630 0.1028 +0.01111 -7.692 -27.50"
2 CK 0.2162+0.01358 0.2155+0.01166
Zhendao2 Buprofezin 0.1432 +0.00992 0.1373 £0.01541 -33.76" -36.29"
Imidacloprid 0.1919 + 0.00866 0.1742+0.00179 -11.24 -19.16"
Jinggangmycin 0.1600+0.01941 0.1290 + 0.02836 -25.99" -40.14"
Bisultap 0.1800+0.01121 0.1600 +0.02474 -16.74 -25.75"
Triazophos 0.1511+£0.00116 0.1495 + 0.00640 -30.11°" -30.63"
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Table 5 Effects of triazophos application on the chlorophyll of rice leaf blades
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Rate of chlorophyll content after the treatment in comparison with control

Rice variety Appgc?uﬁ;l,r]atc %o
g 5d 10d 15d 20d
63 0 100 100 100 100
Xiushui63 300 98.10 95.11" " 97.89 99.80
600 95.37 89.92" " 94.01" 96.17
1200 88.96" " 78.93"° " 87.67° " 91.58" "
2 0 100 100 100 100
Zhendao2 300 97.24 96.64 96.38 98.93
600 96.51 93.51" " 91.69" " 96.17
1200 90.74" " 86.43" " 84.34" " 91.24"
2.5 2
63
3 4 6
6 3
110
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Table 6  Effects of pesticides on photosynthesis rate in rice leaf blades
Increase or decrease rate Photosynthesis rate compared with control
. pmol m~% 7! %
Variety Treatment
Tillering stage Late tillering stage Tillering stage Late tillering stage
110 CK 29.4+2.139 30.6+1.323
Xiushuil 10 Buprofezin 22.1+1.861 24.5+0.493 -24.83" -19.93"
Imidacloprid 21.8+2.055 22.9+1.026 -25.85" -25.16"
Jinggangmycin 25.2+2.402 25.1+0.945 -14.29 -17.97"
Bisultap 24.4+1.206 25.2+0.556 -17.01 -17.65"
Triazophos 19.8+1.411 23.7+0.556 -32.65 -22.55"
63 CK 30.63 +3.946 31.3+2.765
Xiushui63 Buprofezin 23.4+3.331 27.1+1.050 -23.60" -13.42"
Imidacloprid 24.0+5.036 25.2+2.667 -21.65" -19.49"
Jinggangmycin 27.1+1.500 27.6+1.442 -11.52 -11.82
Bisultap 29.1+4.020 29.6+0.625 -4.99 -0.05
Triazophos 24.7 +4.464 26.7+2.108 -19.36 -14.70
2 CK 27.6+3.029 29.6+1.752
Zhendao2 Buprofezin 19.4+2.610 21.3+2.857 -29.71° -28.04"
Imidacloprid 19.3+2.805 21.5+£3.045 -30.07" -27.36"
Jinggangmyecin 19.9+2.352 23.5+1.150 -27.90" -20.61"
Bisultap 24.8+4.994 27.9+1.929 -10.14 -5.74
Triazophos 22.2+2.157 24.0+£0.702 -19.57 -18.24"
10 GST GST
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SOD
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