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Hexaconazole 2 J=2] Zenecaol| A 7Hd triazole7|
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Table 1. Physicochemical properties of the soil used
Organic matter CEC .
H N t Cl Text
P %) (cmol'Jkg) Silt(%) ay exture
53 2.0 9.1 29.6 16.5 Sandy loam
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Fig. 1. Structural formula and "“C-abelled position (*)
of hexaconazole ((RS)-2-(2,4-dichlorophenyl)-1-
(1H-1,2 4-triazol-1-yl)hexan-2-ol).

Specific activity : 18.5 MBqg/mg
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Fig. 2. Cumulative (line) and weekly (bar) amounts of

"*C0O, evolved from soil during the aging period
of 28 days for the formation of bound residues
of [14C]hexaconazole.
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Fig. 3. Cumulative amounts of '“CO, evolved from the
soils which had fresh and aged residues of
[“Clhexaconazole and cultivated with and
without rice plants during the 42 days of
cultivation. F, Fresh soil without rice plants;
F+R, fresh soil with rice plants; A, aged soil
without rice plants; and A+R, aged soil with
rice plants.
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Table 2. Behavior of ["“Clhexaconazole in soil during the 42 days of rice plant growth

14
Residue Rice “co, “C (%) in Rema(i:nin g Recovery
type plant Evolved (%) Root Shoot  Total in soil (%) (%)
Fresh Yes 0.33 0.51 1.19 1.70 96.29 98.32
No 0.25 - - 93.39 93.64
Aced Yes 0.26 0.31 0.70 1.01 101.55 102.82
5 No 0.14 ; ; 100.77 100.91

Fig. 4. Autoradlograms of rice plants grown for 42 days in soils containing fresh (A) and aged (B)
residues of [“CJhexaconazole.
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Table 3. Time-course behavior of ['*Clhexaconazole treated freshly to soil during 30 days of rice plant cultivation

Days after "*C0O, Evolved “C (%) in Recovery
treatment (%) Shoot Root Soil (%)
0.25 0 0.01 0.01 94.93 94.95
0.5 0.07 0.01 0.01 98.16 98.25
1 0.12 0.01 0.01 94.07 9421
2 0.27 0.02 0.01 95.04 95.34
3 0.55 0.02 0.02 97.07 97.96
7 1.32 0.07 0.06 9353 9498
15 1.89 047 0.08 95.54 97.98
30 3.09 1.51 0.36 90.91 95.87
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Fig. 5. Autoradiograms of rice plants grown in soils treated freshly with [‘*Clhexaconazole.
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Table 4. Change in the non-extractable “

7ol

C after applied to soil as [‘“Clhexaconazole in the absence and presence of

rice plants (Fulvic acid + humic acid +humine = 100%)
Residue Rice Non-extractable Fulvic acid Humic acid Humin
type plant bound residue(%) (%) (%) (%)
Fresh Yes 71.94 41.18 1.60 57.22
No 68.57 4474 1.71 53355
Yes 73.46 40.92 2.03 57.05
Aged
No 70.87 4429 1.91 53.80
o] A= IR LEHE AEE(exudate)o] E A Egol EFAT FFHEY dol S AE
& FolM FEEI 7F EV AN

T}= B 31(Nicholas, 1965; 3} Truelove, 1986)E <
A2 & o] o Auol] 7)0" AOE HOTh Lee &
(1919 Aol o A w4 A= fE
carbofuran ZHFE2 3 ELSZS methanolE F
RE W FEE/ EFEY IFEY ol HE A
o EgolX @A STttt st o] 439 2
et A EH ole Edel A2¥ carbofurano]
AEAZ A& FFoldste IAFA %7 |
9 e 5tk Ty o] TN 47 =
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Fig. 6. Autoradiograms of rice plants treated with [“*Clhexaconazole on leaf surface.
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Table 5. Uptake of "“C residues from the rice plant-grown soils by Chinese cabbage during the growth period of 30

days.
. . "“C in Chinese “C in soil Recovery
Aging Rice plant cabbage (%) %) %)
No No-F* 432 93.53 97.85
No Yes 236 95.92 98.28
No No-O” 2.14 96.38 98.52
Yes Yes 3.69 94.25 97.94
Yes No-O 341 95.37 97.78

El)Freshly treated with [“*Clhexaconazole to soil just before transplanting of Chinese cabbage, Not previously

cultivated with rice plants (control pot soil)
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goz olFsdon W WoR oFF %2 o

$ Ager, A2 19 FrH ALY U3 dze

E

Fig. 7. Autoradiograms of Chinese cabbage grown for 30 days in soils containing ['*CJhexaconazole
residues. A, fresh soil previously cultivated with rice plants; B, fresh soil not previously
cultivated with rice plants; C, freshly treated soil with [“Clhexaconazole just before
transplanting of Chinese cabbage; D, aged soil previously cultivated with rice plants; and E,
aged soil not previously cultivated with rice plants.
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Behavior of the soil residues of the fungicide hexaconazole in a rice plants-grown microecosystem (pot)

Kee Sung Kyung*, Byung Moo Lee and Jac Koo Lee'(Hazardous Substances Division, Department of Crop Life
Safety, National Institute of Agricultural Science & Technology, Suwon 441-707 and IDepartment of Agricultural
Chemistry, College of Agriculture, Chungbuk National University, Cheongju 360-763, Korea)

Abstract : In order to elucidate the behavior of the fungicide hexaconazole in soil and rice plants, rice plants
were grown for 42 days in a microecosystem (pot) containing fresh and 28 day-aged soil residues of
[“Clhexaconazole. The amount of '“CO, evolved during 28 days of aging was 0.11% of total "“C-radioactivity
treated and the averaged weekly degradation rate was 0.03%. Mineralization rates for 42 days of rice cultivation
on fresh and aged paddy soils were 0.67% of the total “C in case of non-rice planting on aged soil and 1.17%
in case of rice planting on aged soil, whereas 1.25% in non-rice planting on fresh soil and 1.72% in case of rice
planting on fresh soil, suggesting that the amounts of ““CO, were evolved higher from fresh soils than aged ones
and from rice-planting soils than non-planting ones. The amounts of volatiles collected were very low as
background levels. Most of '"“C-Radioactivity was remained in soil after 42 days of rice cultivation and “C
absorbed through rice roots was distributed more in shoots than roots and translocated into the edge of shoots of
rice plants. Amounts of non-extractable “C in soils were higher in rice planted soil than in non-planting soil. The
distribution of non-extractable '“C was increased in the order of humin>fulvic acid>humic acid. The amounts of
"“C translocated into rotational crop Chinese cabbage were 236 and 3.69% of the total “C in case of rice
planted soil containing fresh and aged residues, respectively, suggesting that small amounts of [“Clhexaconazole

and its metabolite(s) were absorbed and their bound residues were more available than their fresh ones to Chinese
cabbage.

Key words : [“Clhexaconazole, microecosystem (pot), behavior, rice plant, Chinese cabbage, rotational crop,
mineralization.
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