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Degradation of '“C-bifenox in Soils under Anaerobic Conditions
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ABSTRACT : The degradation of herbicide "“C-bifenox was studied in soils under anaerobic conditions.
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"C-bifenox was

treated in silty loam and sandy loam soils, respectively at a rate of 2.1 mg/kg, and the soil was incubated under anaerobic
conditions at 25°C for 180 days. The mineralization, solvent extractable and non-extractable residues, degradation products of
bifenox were investigated during the experiments. The relative amounts of '“CO; were 1.97 and 0.9% of applied '*C in silty
loam and sandy loam soils, respectively. The non-extractable residues of sandy loam soil increased dramatically up to
79.12% of applied ‘C, and were higher than those of silt loam soil, suggesting physico-chemical properties and especially
organic matter contributed to the difference of "‘C between two soils. The non-extractable residues were formed mainly
humin fraction and increased with time. The major metabolites were nitrofen, 5-(2,4-dichlorophenoxy)-2-Nitrobenzoate,
2,4-dichlorophenoxy aniline and methyl 5-(2,4-dichlorophenoxy) anthranilate by GC/MS analysis. From the results of
volatilization, mineralization and degradation of bifenox, bifenox was stable chemically and biologically in soil.
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Fig. 1. The chemical structure of the bife-nox standard and the
asterisk is the “C-labled position of bifenox.

Tablel. Physico-Chemical properties of the soils used

Sand Silt Clay

Soil Texare  OM —— 2 PH - CEC

(%) (%) L5(H0) (cmol -kg')
A silt loam 1.2 39 50 11 50 7.1
B sandy loam 23 48 47 5 5.8 8.6
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Fig. 2. TLC chromatogram of the authentic “C-bifenox. (Developing
solvent : Benzene, peak slope : 1.0, Min width : 0.1, Min %
:02)
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Fig 3. “Cobifenox was treated on the soil then the soil was
incubated at 25°C for 180 days.
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Fig. 4. Cumulative percent of "“CO; released from the soils.

Table 2. Distribution of non-extractable "“C in the A soil

Time Distribution of "“C(%)
(day)  Fulvic acid Humic acid Humin Total
1 097 0.98 5.83 7.60
157 1.93 10.78 14.28
2.05 2.60 14.44 19.09
10 2.13 2.81 23.07 28.01
21 3.60 438 28.19 36.17
45 476 5.54 31.37 41.67
90 6.13 6.90 37.15 50.18
180 7.23 8.73 44.76 60.72

Table 3. Distribution of non-extractable ''C in the B soil

Time Distribution of "*C(%)
(day) Fulvic acid Humic acid Humin Total
1 1.10 1.16 16.97 19.23
1.12 1.52 23.68 26.32
4 1.20 1.77 26.86 29.83
10 1.40 3.06 36.64 41.10
21 1.82 4.54 48.46 54.82
45 2.36 495 49.20 56.51
90 291 5.18 59.91 68.00
180 343 6.60 69.09 79.12

€ FA7 A2lE F gAgd EYel ZFEA FAH AUe ¥
B2 IR0 Ae 54E AAEIIY. £8 Nichols™e &
% F A9 &2 log Ko &ol $23 Q12 $ajdle,
o] gto] 1 B} oyl EQo] vlwd ok3lA Fats]y] W&o
€% 7154 #va 7@ vt ded, bifenoxd % log
Kow 8t 44824 EYe FstA F3slo] fujo] FE=7 @
< HEFHQ BHUEEC FE2E7 AFF BAS UL
A gk

Bifenoxe §-7|8}ol 28t A4-§o] 2% ojul2 o} AxH o
A diREo] B RF3A € 5 Athe FH2Y 9% 0B
o uj%} 180U7tA] &niE FEHT= WAleo]l AA W0%AE F
e A3 5& 12y o, o] Al EY F FHe dF 2
oz BeEU

BH, EYG F §718W FEE7 BT o FAge 8
28} 3o] YERISITE AESY AE Ao B¢ ¥A4E §
718 #2871 HALEE B 2 AAMAY wiF7Ie] g
o2l 60.72%2A ER BsA 1Y ERFEA 70
o2 HYEAT olelg {KrEv] FEE/ WAL EY
o] AR humin, fulvic acid, Z&]l2 humic acid® FE
huminol # X394



AYF - o148 - Y2 - A% - MY

#3, BEYY 2% #7180 2871 $A5S E 3049
2ol vjgAIZre Hue] wel f7) vl 3287} PAsol 33
8 Fvleted, ARG vls] Wi 2rjodle & A%PE EY]
o A58E ¢ 5 AU o= BERe| AEYRT §7)E8 &
Fol o 2 WiAE FauA 7 AoE BuHUY BEYR)
A ol{d {718ul FE87F PAso) F2 humino] ¥¥3
et

ol/¢ol A bifenoxs] #7189l F287 AFFL EFF &
7180l BETHAQ FalNEY 44 Ixv) Fo a9
BoAY 7oz BAEAD B, fulvic acid7t Yoz &
4 f7IEE FAHY on, AFo BygE Y EY
39 BAMRE &5y Wi 8o 4A oj4dde B
g A1z & 4% B AYdA fulvic acidd HEH
bifenox®] old@ WAlFe FHEo] o|&¥ sMsAel UAdm
A=A

Bifenox2 E% & =5l

“C-bifenox® H2g T EYolA oAl uiztrle §7) 8o
F2d W5 71802 2ABIGY. F EY 2%9A bifenox
= AE7I O M) 50%7) £sE A oo} 7Y &
ol E7F53lith ol2i$ ARe bifenox7t 4B 9 3eHA<
Eelol A3t Fal7l 2 HA @1 EY) 2PFN 3FE
Vsl A& Yulsiych £8 EX 3 bifenoxt EHEHE
2880 £% 9 338)e Aol FU¥L A A,
2 AP B o a7} wiAE 23N £YE djeN
AA EReME olge T E PRy} BY JFsAe Wi & 4
Prie

EY 3 bifenox BaME

Bifenox®} GCO/MS #4237 mvz7} 342101903, F8& o4}
AL bifenoxe] NOF NH2 99 m/z 3121%) methyl
5-(24-dichlorophe-noxy)anthranilates} 2.3}gE o Methyl group
o] AAE m/z 328.19) 5-(24-dichlorophenoxy)-2-nitrobenzoate
283 5-(24-dichlorophenoxy)-2-nitrobenzoate F=A NO.7}
NH:E #9¥ m/z 256.07¢) 24-dichlorophenoxy aniline®.2 %
A=AL, bifenoxe] HFAEE acetate groupol AAE m/z
284.1¢] nitrofen ©]%ic}.

EYd ¥ 589 2489 autoradiograme 1Y 5o e
upel golon| B9k F bifenoxd] EsAE9] oL ARE
TLC platedi Al A F Yebd 2 spotd] E3jA2-E Folze
O, °ol& GC/MSEANAM e dg vjg) 2YF s
BEE AT BFEEHY GCMSENS F3H 1 712§ &
ML

By EIANEEL 2¥ 6 7. 8 9 Uehd umel o)
GCMSIA mvz 2841, 236.07, 3281, 3121019k EF 2% 34

*— Bifenox
d— o

Fig. 5. Autoradiogram of bifenox and its major degradation products.
: (a) nitrofen, (b) 2,4-dichlorophenoxy aniline, (c) methyl
5-(2 4-dichlorophenoxy)anthranilate, (d) 5-(2,4-dichlorophenoxy)
-2-nitrobenzoate, TLC developing solvent : benzene-acetic
acid (50:4)
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Fig. 7. GC/Mass spectrum of 2,4-dichlorophenoxy aniline.
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Fig. 8. GC/Mass spectrum of 5-(2,4-dichiorophenoxy)-2-nitrobenzoate.
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