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Effect of three bio-fertilizers on degradation of chlorimuron-ethyl
residue and rice growth

WANG Yan-Jie, ZUO Yu-Hu, JING Rui-Yong, GAO Ya-Mei, WANG Wei-Dong
(College of Life Science and Technology, Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract A plot experiment was conducted to investigate the effects of Nongda bio-agent (NBA), Shilu bio-fertilizer (SBF) and
Nongda bio-fertilizer (NBF) on chlorimuron-ethyl residue degradation and rice growth under different concentrations of chlori-
muron-ethyl. Results show that the three bio-fertilizers degrade 3 pg - kg™ and 6 pg - kg™ chlorimuron-ethyl residues in soils. Deg-
radation rates of 6 pg -kg™* chlorimuron-ethyl by the three bio-fertilizers are respectively 61.5%, 58.3% and 62.7%, which are 17.8%,
14.6% and 19.0% higher than those under natural conditions. Plant height, ear length, seed setting rate and rice yield are significantly
influenced by 0.03 pg - kg™ chlorimurone-thyl. The symptoms of phytotoxicity deteriorate with increasing chlorimuron-ethyl con-
centration. The three bio-fertilizers tends to eliminate negative effects on rice yield induced by 0.03 pg - kg™ chlorimuron-ethyl.
However, though chlorimuron-ethyl phytotoxicity is not effectively degraded by the three bio-fertilizers with increasing application,
phytotoxicity is significantly alleviated. Chlorimuron-ethy| bio-degradability by SBF is inferior to that by the other two bio-fertilizers.
Application of the three bio-fertilizers guarantees safe production of rice at chlorimuron-ethyl application rate below 0.03 ug - kg™
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Tab. 1 Degrading effects of three bio-fertilizers on chlorimuron-ethyl in soil
CK Nongda bio-agent Shilu bio-fertilizer Nongda bio-fertilizer
Application
amount of Detected  Degradation ~ Detected  Degradation Detected Degradation Detected  Degradation
chlorimuron-ethyl amount rate amount rate amount rate amount rate
(Mg - kg™ (Mg - kg™) (%) (Mg - kg™) (%) (Mg - kg™) (%) (Mg - kg™) (%)
3 1.71 43.0 1.57 — 1.57 — 1.57 —
6 3.38 43.7 2.31 61.5 2.50 58.3 2.24 62.7
) 3 3
6 ug -kg™
, CK 43.7%, 0.03pg -kg™* ,CK
61.5% 58.3% 62.7%, ,
17.8% 14.6% 19.0% 3 :
3ug-kg" 6 ug-kgt
2.3 3 pg-kg?t
2 : , :
3 ug - kg™
, =0.03 g - kg , CK ,
=0.03 pg -kg™ 0.03~6 ug -kg?* ,3
, CK :
0.3ug - kg™ , 3
0.03 pug - kgt
, 2.4
0.3 ug - kg™ 3 , :
: 0.03 pg - kg™
0.03 ug - kg™
, : , 0.03
Hg - kg™
0.03 pg - kgt CK 3 0.03
0.3~6  pg-kg* 0.3 ug -kg™
wg-kg" , CK | : :
3
ug-kg' 6pg-kgt 0~6
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Tab. 2 Effects of three bio-fertilizers on the rice height and ear length under different chlorimuron-ethyl application amounts

Height (cm)

Ear length (cm)

Application amount
of chlorimuron-ethyl

(hg - kg™) CK b'i\loo—ggceiﬁt Shilu bio-fertilizer bio,\—l?er:?icliiazer cK b'i\loo-gggﬁt bio-?QrItIiL:izer bio'\-l?er;?i??zer
0 58.6Ab 61.8Aab 66.5Aa 62.0Aab 14.4Ab 15.2ABab 16.3Aa 15.6Aa
0.03 54.5Ba 60.8Aa 63.1Aa 59.4ABa 13.5Bc 15.3Aa 14.3Bb 14.3Bb
0.3 53.4Bb 57.4Aa 52.2Bb 58.5ABa 12.5Cb 14.2Ba 13.4Ca 14.0Ba
43.5Cc 51.0Ba 52.6Bb 55.7Bab 10.3DCc 14.3ABa 13.1Cb 12.6Cb
6 37.5Cc 45.9Bb 50.5Ba 49.0Cab 10.7DCc 11.6Cb 12.9Ca 12.1Cb
(P<0.05), (P<0.05),

Different capital letters mean significant difference (P<0.05) among treatments of chlorimuron-ethyl application amount; different small letters mean
significant difference (P<0.05) among treatments of biological fertilizers. The same below.



4 : 855

R3 IMAEMENIARAEEEEMET KBELRS~ENT M

Tab. 3  Effects of three bio-fertilizers on the rice setting rate and yield under different chlorimuron-ethyl application amounts

Seed setting rate (%) Yield (kg - 667m™)
Application amount
of Chlorim“mﬂ'ethyl Nongda Shilu Nongda Nongda Shilu Nongda
(hg - kg™) CK bio-agent bio-fertilizer  bio-fertilizer CK bio-agent bio-fertilizer  bio-fertilizer
0 96.6Ac 98.2Aa 97.2Ab 97.6Ab 256.3Ac 277.8Aa 268.9Ab 273.4Ab
0.03 95.8Bb 97.9Aa 97.0Aa 97.8Aa 208.3Bb 271.2Aa 269.9Aa 271.4Aa
0.3 96.0Bc 97.3Ba 96.3Bb 97.7Aa 199.1Bb 218.8Ca 216.7Ba 199.0Bb
3 94.7Cd 97.3Bb 96.4Bc 96.5Ba 128.4Cc 220.0Ca 205.1Cb 203.4Ch
6 94.5Cc 96.9Ba 96.3Bb 96.5Bb 121.7Dc 141.5Dab 125.5Dbc 153.8Da
ug - kg™ , 3 CK ;
0.03 pg - kg™ , 0.03  0.03 pug -kg™, 3
Mg - kg™
3 0.03 pg -kg™* , 3
0.03 ug - kg™ , 3
-1
(0.3~6 pg - kg™), %%t
0.3 pg - kgt [1] , : o LW-3
-1 [9]. , 2008, 35(12):
0~6 ug - kg ’ 1899-1904
3 CK [2] , . F8 [31.
, 2008, 39(5): 1160-1163
[3] : , .
3 4t [J1. , 2001, 27(3): 15-17
-1 -1 4] ' ' o
3ug-kg™  6ug-kgT [l , 2009, 25(1): 70-73
25d 1.71 ug -kg™* 5] , , .
3.38 g - kg’l, 43.0%  43.7%, [J]. , 2003, 31(6): 1007-1009
[6] , : :
(Saccharomyces cerevisiae) [3].
(9101 3 , 2009(3): 44-47
3pug-kgt 6 ug-kgt [7] : , oo
k-l [J].
' SHg-kg™ , 2009, 21(4): 20-24
[l :
17.8% [D]. : , 2006: 11-14
14.6% 19.0% 3ug - kg_l [9] Sanyal N, Pramanik S K, Pal R, et al. Laboratory simulated dis-
sipation of metsulfuron methyl and chlorimuron ethyl in soils and
' their residual fate in rice, wheat and soybean at harvest[J].
15 Journal of Zhejiang University: Science B, 2006, 7(3): 202—-208
g - hm™( 10 pg - kg™, 1 [10] . o
’ [31. , 2003, 11(1): 98-101
( )[12] [11] ’ .
! [J]. , 2008, 39(2): 384-387
[13-14]
[12] : , .
0.03 ug - kg™ [31. , 2009(1): 29-30
[13] , [J].

, 2007(6): 45-47
’ [14] .
3 0.03 pg - kg™ []. , 2008(4): 24-26



