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4+ Extractable Residue, C- bound Residue and Mineralization of * G La
beled Metsulfuromnr methyl in Soils
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Hangzhou 310029 , China ;2 .Che mistry Department, Zhejiang University)

Abstract : The purpose of the present study was to investigate '* C-extractable residue('*C-ER) , '*Cbound residue('* ¢
BR)and mineralization of '*Clabeled metsulfuror methyl in soils . The main factors affecting '*CGBR formation and the
distribution pattern of " BR in humus were also discussed in details . The results were as follows : (1) The total '*C
ER content of '*C metsulfurom methyl in seven kinds of soil was positively related to soil pH and negatively related to
clay content significantly during the initial 20 days of incubation, however, only positively relation to soil pH was found
after 30 days of incubation. Moreover, the half-life values of '* - metsulfurom methyl parent compound derived from '*
ER in soils tested ranged from 13.3 to 66. 6 days. The degradation rate coefficient A(day~ ]) was negatively related to
soil pH. (2) The '*CGBR content of '*C metsulfuromr methyl in soils was significantly negatively related to soil pH and
positively related to the clay content during the initial 20 days of incubation, but only was significantly negatively related
to soil pH after 30 days incubation . Again, the soil pH was found to be the dominant factor affecting BR formation of '*
C metsulfuromr methyl among the basic properties of soil . The maximum content of '*G BR of '*C metsulfuron methyl in
the soils accounted for 19.3 % ~52.6 % of applied amount. (3) During the whole periods of the incubation, the '*C BR
of '*C metsulfurom methyl in the soils was found to be mainly associated with fulvic acid and humin. The relative per-
centage of '“C- BR in fulvic acid was higher than in humin, while the content of the '*C BR distributed in humic acid on-
ly account for less than 1 % of applied amount . Therefore , fulvic acid played an important role in the process of BR for-
mation of '*C metsulfuron methyl . (4) About 12.9 % ~27.0 % of applied amount of '*C metsulfuromr methyl was min-
eralized to '*CO, through opening '*C triazine ring in soils tested after 180 days of the incubation. It was difficult for '*
C metsulfuror methyl to mineralize to '4CO, in an alkaline soil .
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ER .BR Table 1  Properties of the soil used
CO2 . BR oM CEC
. pH /g'keg Vemol'ke™' /% /% /%
’BR 1 5.36 15.7 13.70 39.0 41.4 19.9
5 2 5.61 11.3 12.34 17.2 7.4 75.4
ER BR BR 3 5.82 20.3 15.88 22.1 50.3 27.6
14C 4 9.04 9.5 7.13 24.3 71.1 4.6
’ ’ 5 6.2 40.6 25.10 35.3 60.6 4.1
, e 6 6.22 31.5 28.50 38.0 57.0 5.0
"CER [*CBR *co, , 7 6.50  30.5  10.83 8.0 71.3 20.8
BR
) 10g . 10g
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(1) 4o [22]( 4 ,
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( HPLC ). ( HPLC ) . ( HPLC A,  Wallacl 414 e
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(2) Waters ( 5.0 .20 .30 .45 .60  90d
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Table 3 Relationship bet ween soil properties and —0=Soill ~#-S0il2 —4=Soil3
® 95| —8—50il4 ——So0il5 —O-S0il6
extractable residue of '*C chlorsulfuron in soils ~ —t=S0i17
2
R 5L
r P o 2
/d r foead
g
ER; =30. 68 +6. 70pH 0.885 13.54 0.014 < 15
5 2
ER; =44.95+6.07pH- 0.39clay  0.973 35.98 0.003 im&
10  ER,=16.23+8.26pH 0.891 19.25 0.007 m\lé 10
ER =31.26+7.59pH- 0.4lclay  0.983 57.35 0.001 &
ERyy =7.42+9. 01 pH 0.950 45.81 0.001 S s
20 =
ERy =18.09 +8.54pH- 0.292clay 0.992 126.79 0.000
30 ERy =9.69pH- 0.87 0.977 104.71  0.000 o L= s
45  ERys =10.06pH- 7.18 0.975 97.89 0.000 0 20 40 60 80 100 120 140 160 180
60  ERg =10.55pH-17.13 0.935 34.62 0.002 t/d
90  ERy =11.66pH- 29.19 0.940 37.82 0.002 5 o g,
120 ER, =12.04pH- 37.15 0.943 40.14 0.001
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Table 4 The relationship bet ween soil properties and BR .14C' Soil 1 ~ Soil 7
of '*C chlorsulfuron in soils 4@ BR 7 48.5 %
Ly B oop 46.5%.52.6%+.19.3% .49.7% .42.0%
BR; =71.0- 6.93pH 0.846 12.6 0.016 46.5%.
5 BR; =54.3 - 6.20pH+0. 459Clay 0.995 183.5 0.000 (3) , 14C_
0 e ars oo o 100s oo0 7 “CBR,
" BRy, =83.1 - 7.86pH 0.926 29.9 0.003 s
BRy; =71.2- 7.34pH+0.326Clay 0.993 133.4 0.000 ; 14C_BR
o b1 5 o 105 0.0 . e BR
60 BRy =100.6- 9.01 pH 0.944 41.0 0.001 s > >
90  BRy =100.3 - 8.85pH 0.939 37.2 0.002 (4) (180d) ’14 C
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Table 5 Variation of '*C-BR associated with humic substances during different incubation periods
/d "CBR )/ %

Soill Soil2 Soil3 Soil4 Soil5 Soil6 Soil7

FA 35.79 24.88 24.56 7.56 24.43 24.47 12.44

5 Hu 4.79 1.81 4.38 2.29 6.61 7.36 5.18
HA 0.12 0.10 0.11 0.04 0.05 0.08 0.08

FA 37.12 24.11 25.19 7.69 24.50 26.11 13.11

10 Hu 7.79 6.93 7.29 3.36 10.14 7.83 5.49
HA 0.22 0.16 0.23 0.09 0.18 0.22 0.16

FA 38.40 27.91 26.25 8.21 26.59 26.76 15.76

20 Hu 7.87 7.58 9.22 5.15 9.91 8.76 9.77
HA 0.33 0.41 0.27 0.14 0.22 0.23 0.21

FA 37.94 30.06 30. 47 8.27 25.57 27.43 18.34

30 Hu 9.44 8.26 14.21 4.72 15.52 13.02 15.15
HA 0.39 0.48 0.48 0.17 0.37 0.34 0.34

FA 36.75 32.27 32.77 8.42 25.73 27.17 20.30

45 Hu 11.1 10.55 14.15 4.47 17.05 13.55 18.56
HA 0.44 0.56 0.54 0.17 0.42 0.6l 0.50

FA 37.25 33.59 34.94 9.68 25.92 25.75 26.70

60 Hu 11.57 11.11 14.66 7.37 23.84 16.12 19.07
HA 0.66 0.58 0.59 0.17 0. 46 0.60 0.47

FA 36.84 34.63 37.94 10.34 24.60 26.29 27. 40

90 Hu 11.69 10.85 13.81 7.71 24.36 15.64 19.22
HA 0.69 0.71 0.75 0.19 0.70 0.71 0.61

FA 37.24 36.06 38.66 10.77 25.22 25.74 28.42

120 Hu 10.79 10.26 13.98 7.74 23.54 15.24 17.90
HA 0.85 0.95 0.84 0.20 0.69 0.79 0.74

FA 36.42 35.92 39.21 12.07 26.05 25.32 28.09

150 Hu 11.31 11.08 12.93 8.10 22.24 15.61 17.57
HA 0.89 0.97 0.86 0.22 0.82 0.78 0.73

FA 37.33 36.14 39. 46 13.50 26.83 25.71 27.31

180 Hu 11.15 11.62 13.21 7.76 22.11 14.78 17.34
HA 0.90 0.95 0.87 0.25 0.86 0.85 0.80
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