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Fig. 1. Structural formula and '“‘C-labeled position of

molinate molecule.
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Fig. 2. How to get an undisturbed soil core (A) and its soil profile (B).
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Table 1. Physicochemical characteristic of lysimeter soil
Profile (cm) pH (1:5 H,0) OM (g kg') CEC (cmol” kg
0~14 5.28 16.50 39.52
14~25 5.46 14.43 3245
25~45 5.96 1153 23.95
45~69 6.29 9.18 17.86
69~175 6.39 7.80 17.27
- 7 2H SEEE APy 249 Yco.s: S A3t
~ /. (rice)
YAt o 70| 25 cm, W7 75 cm Pyrex®$El2 AZE 9
s SR ai - _ - =
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Fig. 3. Layout of the field lysimeter with rice growing,

FAMSEZHN lysimeterd Hol A3

k]
-1 L8

& BN olglom H3d B4e ¥ 1o 2I4 5
% —

W Aul 2 molinate®] 2]

AR7} S8 F lysimeterd] 5 cm®] E4lo] A E
TE 3F 5 =& NEFoE FEIUEAM B oY
Ao 71HlZ N-PKE 12090-110 kg ha' $F22 A
H3ly 329 AF FAW(Oryza sativa LYE 358 9
A ot FFYe wht HE A ®
3 A2 30 kg ha' FEOLE E57)9) FH|shYr)
W o] & 11YAol FHLEH 1.5 keg(ai) ha'ol
433 molinate®} EFAZ AE-EE pyrazosulfuron-
ethyl 21 g(ai) ha' Xe3¥th. & molinate®] HAZF
o] 37.5 mgo] H5E “C-molinate(7.44 MBq)$} HIEX]
molinate 2 pyrazosulfuron-ethyl 0.525 mg2 methanol ]
o] 250 go Eok] m|2] 2|33 methanols A
3] LA & FhaEA HdE 9] lysimeter
FEIAG. A Fx Eo| vl2X
AT FFHEHE FASAT. MolinateE )
2] lysimeterd] FAH wel HE 2397 AL5Ho
2 AufstEA molinate] FHE FH 5.

A

¥ A} 717t 5 Molinate?] 34 EA7 “C0O,9
x3
Lysimeterd] B & At ¢ W59 EYO S

o] &3le] F7|& 20~50 mL min' §E08 FYAF)
BHA FF “co.9t LA AU1EES XA
th Lysimeter EF %o AX8 TP HHA
& lysimeter EHAQ] oF 1/509) 5024 em’o]}iT}. &,
a3 49} 2o FEdEe 4 F1Y AT 2 &7
g NEy EUTZOAM EA 20 cm HO7HA] AL
3 377 Bo7ke gdle Y 371 Bl ERE
HCOo, 2 AAB7) 9380 sodalime trapS FABIAL &
= 50~100 mL 2] 0.IN-H,SO,&H0] 343 trap
3 9F A4S trap, 50~100 mLe] 2N-NaOH-E-%¢]
39 tap 20E FHEE AA3I, V)Y HEE
AZAst] 20~50 mL min'Y FEOE FNE FY3)
HA A f71E27 “cot TRYEE Tk

Sodalime ¥ A|7|= o] 13 wEHPom, AR
ANFH A7l 25Ed Br1HeE AL, A
#7188 2RE 0.INHS0.9 “coyt EFD
IN-NaOHEH< 5 mLE 22 #3)A Aquasol® 15
mL9} & &3t W X F LSCAM HARs
< A3

2 EA 9} EGY AEZXA

1892k ¥ A 3 lysimeter £EFY] FAE WAl
BIE A3 A3l EYAUCZREH EA 50 cm
Zo)7HA] Zt 10 em ZHoEE Yo} 4XHA A
cm EGF AR AHATNLAE o835t HFH 3T
152% Fol= W= A] A|5x13 A FH(soil core hole)
< Tl MYHA &L EYoR ¢ TAA o
w9 Aol TS FHasgon, iR
EAES TY AN A&5HA NEAMHAE A3}
Aok AFHE AEE 4 ¥ 02 mm AE FIHAA
Z EFT F ApEE o)gste] wAEA vhE
o 04~06 g HHE FHoA 33WE2Z sample
oxidizerd| Al AAEAA WAbsS FA3AT £33 2d
2 AR EFS FIAIIA 2oWA 10 em HF

>~ W



B AE) Lysimeter 87014 A%A “C-molinate )

NN\

X 9 o)lsA Bt 175
Mo | - _hcut
puTp

T,

Fyp e
_ ALty
- Pl

C D C E E

Fig. 4. Layout of the trap system used for capture of evolved “C-volatile organic compounds and

“CO, from lysimeter soil and surface water.
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Table 2. Physical characteristic of the soil profile used for lysimeter experiment

Profile Characteristics
Dark gray(2.5Y 4/0), Silt loam ; few distinct dark brown (7.5YR 4/4) mottles, friable, slightly
0~14 cm . . . .
A sticky and slightly plastic ; many fine rice roots ; weak fine granular structure ; clear smooth
P8 boundary
14~25 cm Dark gray(10YR 4/1), fine sandy loam ; common fine to medium distinct dark brown(7.54YR
B 4/4) mottles ; many fine rice roots and common fine verticle tubular pores ; slightly sticky and
! plastic moderate and coarse prismatic structure ; clear smooth boundary
Dark grayish brown(10YR 4/2), fine sandy loam ; common fine faint gray (10YR 5/1) and
25~45 cm . . . . .
common fine medium distinct dark brown (7.5YR 3/2) mottles ; slightly sticky and slightly
B, . L
plastic ; weak coarse prismatic structure ; clear smooth boundary
45~69 cm Lihgt yellowish brown(10YR 6/4), fine loamy sand ; common fine to medium reddish brown
B (5YR 4/4) and few fine gray(10YR 5/1) mottles ; loose and non plastic ; very weak subangular
? blocky structure ; clear smooth boundary
69 cm Gray(7.5YR N5/ ), silt loam ; common medium to coarse distinct reddish brown(SYR 5/4)
B; mottles, slightly sticky and slightly plastic ; weak subangular blocky structure
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Table 3. Bulk densities and porosities of used soil profile in lysimeter and total leachate volume during Ist

experiment for 20 weeks

Profile Soil® Bulk der_Llsity Porosity Pore volume Leachate i
(cm) (g mL") (%) L Total volume (L)  No. of PV”
0~14 SiL 1.15 56.6 19.81 217.465 10.98
14~45 fSL 1.30 50.9 39.45 217.465 5.51
45~69 fLS 1.48 442 26.52 217.465 8.20
69~175 SiL. 1.15 56.6 8.49 217.465 25.61
Total 94.27 217.465 2.31

SiL : silt loam, fSL:fine sandy loam, fLS:fine loamy sand.

YpV . pore volume.
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Fig. 5. Cumulative ““C-activity in leachates during two consecutive years from the soil lysimeter.
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Fig. 6. Cumulative release rate of '*CO, released from the soil lysimeter during 1Ist experiment for

19 weeks.
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Fig. 7. Distribution of applied “C in the soil segments of lysimeter.
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Table 4. Weight portion of rice plant after harvest in 2000

Classification Straw Ear Brown rice grain Chaff Total
Dry weight(g) 4552 8.8 2104 45.5 719.9
Weight ratio(%) 63.2 12 293 6.3 100
Table 5. Distribution of applied "C from rice plant after harvest in lysimeter (Unit : %)
Time Straw Ear Brown rice grain Chaff Total
Ist year 1.1 0.03 0.24 0.08 11.46
2nd year 0.061 0.001 - 0.001 0.063

Table 6. Amount of '*C-molinate equivalents” remaining in the different parts of rice plant after harvest

14C-Radioactivity remaining (mg kg'l)

Time
Straw Ear Brown rice grain Chaff
Ist year 0.345 0.053 0.016 0.025
2nd year 0.009 0.003 0.002 0.003

“Calculated on the basis of the specific 14C—activity of the “*C-molinate applied.
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Fig. 8. Distribution of "*C-radoactivity in the lysimeter after
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Ist year experiment.
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Distribution and Mobility of Herbicide “C-Molinate in a Rice-Paddy-Soil Lysimeter

Byung-Jun Park*, Chan-Sub Kim, Kyung-Hun Park, Hyeon-Ju Park', Geon-Jae Im, Ju-Hyeon Choi, Jae-Han Shim’
and Gab-Hee Ryu (National Institute of Agricultural Science & Technology. RDA, Suwon 441-707, Korea,
'Research Management Bureau, Rural Developement Adminstration, Suwon 441-707, Korea,’Division of Applied
Bioscience and Biotechnology and Institute of Agricultural Science and Technology, Gwangju 500-757, Korea)

Abstract : This study was designed to assess molinate fate in the lysimeter by measuring the total radioactivity
in the leachate, evolved “CO,, and “*C-residues in soil and rice plant. The amounts of applied *C in the leachate
from the lysimeter for 20 weeks were 1.05% in 2.31 pore volume (217,465 mL) at the first and 0.34% in the
second year, respectively. The amount of “CO, evolved from the lysimeter accounted for 6.47% and 0.03% of
applied "“C in the first and second year. The “C-activities in the soil layer of the lysimeter were distributed
18.0% (1st) and 13.3%(2nd) in the depth of 0 to 10 cm, 4.3 (Ist) and 1.1% (2nd) in the depth of 10 to 20 cm.
Most of the applied "“C was detected in the top 20 cm soil layer. Total “C in rice plants grown at lysimeter
were detected 11.46% of applied “C. 11.11% in straw, 0.24% in brown rice grain, 0.08% in chaff and 0.03% in
ears were distributed in the first year. Consequently, environmental fate of molinate using lysimeter simulating a
paddy rice field were investigated 25.24% in soil, 11.64% in rice plant, 1.05% in leachate, 6.74% in evolved
€0, and 0.02% in volatilized organic chemicals in the first year.

Key words : "“C-molinate, lysimeter, rice plant, rice-paddy-soil, distribution, mobility
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