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Mineralization and Adsorption of "“C-Labelled Imazapyr in Soil
Jeong-Wook Kwon and Jae Koo Lee(Department of Agricultural Chemistry, Chungbuk National
University, Cheongju 361-763, Korea)

Abstract : In order to elucidate the degradation characteristics of the herbicide imazapyr in soil,

mineralization to “CO: and adsorption were investigated using eight types of soils with the different

physico-chemical properties. The results obtained were as follows:

1. During the incubation period of 12 weeks after the treatment of imazapyr, the amounts of “CO:

evolved from 8 types of soils with different properties ranged from 15 to 4.9% of the originally
applied “C activities. Soil C, G, and H with low pH and high organic matter showed low “CO:
evolution, whereas soil B and D with high pH and low organic matter did high “CO: evolution.

. Time for reaching the equilibrium concentrations in the adsorption experiment of irnazapyr in soils

was about 3 hours at 25°C in soil C, D, G, and H. Imazapyr was adsorbed in the range of 0.25
~28.32% in soils with different physico-chemical properties, Among the soil pararneters, organic
matter content was the most influential in 1mazapyr adsorption on soil. The Freundlich adsorption
coefficient (K:) increased 5.5 to 256 times as organic matter content increased 2.0 to 21.3 times.
Hence it seems that the extent to which soil organic matter contributes to imazapyr adsorption is
greater than that of clay mineral. Kr values for the soils tested were 044, 0.08, 0.65, and 2.05 in
soil C, D, G, and H, respectively. In all the soils tested, K: values had a strong resemblance to
Kd .
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Aquasol cocktail (Du Pon:, NEN Research
Tabie 1. Physico-chemical properties of the soils used
oM** E.C. CEC. Particle size distributi (%)
Seil*  PH(1:5) % DSM*  mmol(+) = 2rnee size distribution %) v
kg soil Sand Silt Clay
A 5.7 0.7 0.30 40.5 63.3 269 98 SL
B 7.0 12 0.50 43.2 69.1 237 7.2 SL
C 49 1.3 0.20 66.2 53.7 32.3 14.0 SL
D 6.6 0.7 0.45 417 64.8 248 104 SL
E 5.6 0.7 0.15 455 752 164 8.4 SL.
F 55 15 0.35 61.2 68.1 255 6.4 SL
G 5.3 3.3 3.70 103.1 237 457 306 CL
H 5.8 149 0.75 720 14.5 SiL

280.3 135

* Soill A-H were collected from Chincheon 1, Chincheon 2, Chincheon 3, Taejeon 1, Taejeon 2, Taegu 1,

Taegu 2, and Jeju, respectively.
** Organic matter
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Fig. 2. Total amounts (A) and time-courses (B)

of “CO. evolved from soils during the incubation
periods of 12 weeks.
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Table 2. Adsorption isotherms obtained from the
linear regressional analysis

the imazapyr adsorption by the

Soil Linear relationship r*

C Log x/m=099 log C - 0.36 0.9993**
D Log x/m=095 log C - 110 0.9993*"
G Log x/m=087 log C - 0.19 0.9990**
H Log x/m=103 log C + 0.31 0.9997**

* Correlation coefficient
** Significant at 1% level
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Table 3. Freundlich constants (K:; and 1/n),
distribution coefficients, and log Kum

Soil K¢ 1/n Kd log Kom

C 0.44 0.99 0.45 1.53
(0.40~0.52)

D 0.08 0.95 0.08 1.06
(0.07~0.10)

G 0.65 0.87 0.74 1.29
(0.67~0.88)

H 2.05 1.03 197 1.14
(1.78~2.29)
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Fig. 4. Adsorption isotherm of imazapyr to the
soils after 3 hr at 25TC.
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Fig. 5. Freundlich plot for imazapyr adsorption on
the soils.
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