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Biodegradation of acetochlor in soil and its persistence against Echinochloa crusgalli . ZHU Jiusheng, QIAO
Xiongwu, WANG Jing, QIN Shu ( Shanxi Key Laboratory of Pesticide Science, Institute of Flant Protection, Shanxi
Academy of Agricultural Sciences, Taiyuan 030031, China).-Chin.J. Appl . Ecol., 2006, 17(3):489—492.

Gas chromatograph and bioassay were used to study biodegradation of acetochlor and its influence on the persis-
tence against Echinochloa crusgalli in soil. The results showed that half-life of degradation of acetochlor was sig-
nificantly shorter in unsterilized soil than that in sterilized soil under the same experimental conditions of concen-
trations, water content and temperature, when acetochlor was added to the soil with concentrations of 1.25,2.3

and 5.0 mg- kg™!

respectively, which demonstrated that microorganisms could evidently degrade acetochlor in

soil. The experiment on degradation of three main kinds of microorganism cultivated in liquid culture medium
gave same results above. The bicassay’ s result showed that the period of acetochlor persistence against
Echinochloa crusgalli was shorter in unsterilized soil than that in sterilized soil, which indicated that existence of
microorganism could accelerate the degradation of acetochlor and shorten remaining time of the herbicide in soil,

consequently reduce its persistence against the weed.
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RS RER L, R REN LA SRR EY R T
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( Echinochloa crusgalli YT AL AR BL S Br iR 40 35 32 4l
R NEENREERZESA AR EAR. B TR
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B K, B L EE KR E EEREXFKRN 60%. 5
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Table 1 Kinetic parameter for degradation of acetochlor in the soils
ot 33 ik ;S B3 %2 HEEE T 635 R
Soil treatment Concentration Regression equation Correlation Half-life Constant
(mg kg™ ") coefficient(r) DTy.s(d) (k)
EXHE 1 Unsterilized soil 1.25 C,=0.5014¢ ~0-0506 -0.9465 5.1 5.06x107%
K B 1 Sterilized soil 1.25 C,=1.0116¢ ~0- 0250 -0.9459 20.0 2.50x10"%
X E L Unsterilized soil 2.50 C,=0.,9523¢0-06%7 -0.9248 3.8 6.37x1072
K B 1L Sterilized soil 2.50 C,=1.6572¢ 001" -0.9187 22.5 1.97x1072
X B L. Unsterilized soil 5.00 C,=2.4338¢ ~0-0634 -0.9534 2.8 6.34% 1072
K B -t Sterilized soil 5.00 C,=4.0799, %02 —0.9622 23.4 2.93x1072
F2 CEREXESEXTLRPHRBEOREAMY
Table 2 Persistence of acetochlor against Echinochloa crusgalli in sterilized and unsterilized soils
st Wik E 6] U4 7 12 PSERE IT(95%CL) P
Soil treatment Concentration Regression Coefficient of (d)
(mg-kg™!) equation determination( R?)
KWL Unsterilized soil 1.25 y=92.67-2.4431x 0.8938 9.3(5.0~14.0) <0.002
K B 1. Sterilized soil 1.25 y=106.5~-0.6909x 0.8640 52.8(39.5~61.9) <0.001
E KWL Unsterilized soil 2.50 y=95.50-1.9648x 0.9596 13.0(9.7—16.5) <0.001
K B 1. Sterilized soil 2.50 y=100.7-0.3566x 0.9305 86.1(70.7~94.8) <0.001
EKE L Unsterilized soil 5.00 ¥=107.3-1.6296x 0.9357 22.9(18.0~27.0) <0.001
X B -+ Sterilized soil 5.00 y=103.2-0.2851x 0.7827 116.5(66.0~129.2) <0.002
B3 ZEREINPHBRBLENSHEAEXH
Table 3 Relationship between half-life and persistence of acetochlor in soils(d)
ot Lkl BRI B Concentration(mg* kg ™)
Treatment 1.25 2.5 5.0
A3 5y 8] TR 38t AT P8
Half-life Persistence Half-life Persistence Half-life Persistence
FEKE L. Unsterilized soil 5.1 9.3 3.8 13.0 2.8 22.9
K B 1 Sterilized soil 20.0 52.8 22.5 86.1 23.4 116.5
a4 M I ATIRNREMIT EROERER
Table 4 Biodegradation of acetochlor in media
mMERY MEYTE HEFt 3 d 3 days of inoculation 3% 7 d 7 days of inoculation
s e o DEREE  MERHE  BE% wEAHRE  MERHE  RERE
(d) Content detected Content detected Degraded rate Content detected Content detected Degraded rate
of treatment(pg)  of control(pg) %) of treatment(pg)  of control(pg) (%)
0 48 Bacteria 202.2+6.9 211.0£5.5 4.1 221.1%2.3 196.9+8.1 -
KB Fungus 56.2+4.8 332.8x2.1 83.1 11.7%1.2 319.8+£10.0 96.3
AR Actinomyces* 344.3%7.7 371.1£2.4 7.22 366.8+11.1 291.0%21.8 -
7 4T Bacteria 100.3%0.9 266.2+8.9 62.3 90.5+0.6 256.9+3.8 64.8
HE® Fungus 18.5+1.9 293.31+0.4 93.7 24.6+1.0 309.6+1.0 92.1
14 #BE& Bacteria 227.7+3.0 384.41+13.2 40.8 38.1%3.8 306.4+4.5 87.6
KB Fungus 348.3+2.5 412.5%42.2 15.6 8.3+8.3 413.5+2.3 98.0

* BARE A HESE 7 F1 14 d B METR Data for actinomyces treatment were results detected in 7 days or 14 days of inoculation.
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