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Table 1. Physico-chemical properties of fluazinam

Chemical structure:

N
cFe~’ D CFy
Cl o CuHLCLENO;
2 Mol. wt. 465.1

Chemical name : 3-chloro-N-(3-chloro-5-trifluoromethyl-2-pyridyl)-
o, o, o-trifluoro-2,6-dinitro-p-toludine ’

Solubility : Water; 1.75 ppm, acetone; 900 g/L, methanol; 220 g/L..

Use * Protectant fungicide used as preventative treatment
of grapes against Botrylis cinerea.

Toxicology : Acute oral LD, for rats; >5000 mg/kg.

Table 2. Physico-chemical properties of soils

Sand pH* OM CEC

Soil  Texture @) (15 @) (me/100g)

Clay(%) Silt(%)

Soil I Light clay 27.2 438 289 73 47 18.1
Soil T Clay loam 24.2 431 327 51 26 17.0

*Soil-water (w/v).
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Table 3. Adsorption of fluazinam on Soil I

Initial concentration (ppm)
10 15 20 25

Soil conditions

Air-dried xm 4670 69.00 92.25 11310
C 066 120 1.5 2.38
Kd 7076 5750 59.52 4752
Oxidized x/m 2740 4930 6945 90.50
C 452 514 611 6.90

Kd 6.06 959 1137 1311
Oxidized+fulvic acid (0.5%)" x/m 4515 68.15  90.30 11140

C 0.97 131 1.94 272

Kd 4655 5225 46.55 40.96
Oxidized+humic acid (2.0%)° x/m 46.05 68.65 9120 112.30

C 0.79 1.27 1.76 2.54

Kd 58.29 54.06 51.82 44.21
X/m, amount adsorbed (pg/g-soil); C, fluazinam concentration in
equilibrium solution (ppm); Kd, (x/m)/C. *Fulvic acid was added to
oxidized soil (5 mg/g-soil). "Humic acid was added to oxidized soil (20
mg/g-soil).

Table 4. Adsorption of fluazinam on Soil II

Initial concentration (ppm)
10 15 20 25

Air-dried x/m 4565 6745 87.40 109.60
C 0.87 151 252  3.08
Kd 70.76 44.67 34.68 35.58
Oxidized x/m 1825 34.50 '48.75 68.75
C 635 810 1025 11.25
Kd 287 426 476 611
Oxidized+fulvic acid (0.5%)" x/m 46.60 6945 91.45 11340
C 068 111 17 2.32
Kd 6850 6257 5348 4888
Oxidized+humic acid (2.0%)" x/m 4740 68.95 9025 112.60
C 052 121 19 248
Kd 9115 5698 4628 4540

X/m, amount adsorbed (ug/g-soil); C, fluazinam concentration in
equilibrium solution (ppm); Kd, (x/m)/C. “Fulvic acid was added to
oxidized soil (5 mg/g-soil). "Humic acid was added to oxidized soil (20
mg/g-soil).
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Table 5. Linear relationship and Freundlich adsorption isotherm constants for fluazinam adsorbed to soil

Freundlich constant

Soil samples Linear relationship Coefficient(r)
k 1/n

Soil I air-dried Y=0.7100X+4.1424 62.9537 0.7100 0.9916*
oxidized Y=2.7090X-0.6757 0.5088 2.7090 0.9796*
oxidized+fulvic acid (0.5%)" Y=0.8507X+3.9084 49.8194 0.8507 0.9822*
oxidized-+humic acid (2.0%)" Y=0.7750X+4.0325 56.4017 0.7750 0.9911*

Soil IT air-dried Y=0.6601X+3.9167 50.2344 0.6601 0.9939*
oxidized Y=2.1888X-1.1135 0.3284 2.1888 0.9909*
oxidized+fulvic acid (0.5%) Y=0.7178X+4.1345 62.4584 0.7178 0.9985*
oxidized+humic acid (2.0%) Y=0.5355X=4.1806 65.4051 0.5355 0.9907*

Y=In x/m, X=In C. *Significant at 5% level. *Fulvic acid was added to oxidized soil (5 mg/g-soil). "Humic acid was added to oxidized soil (20 mg/g-

soil).
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Table 6. Desorption of fluazinam adsorbed to soil

Desorption (%)

Soil samples - -
1st extraction 2nd extraction

Soil I air-dried . 21.7 15.3
oxidized 62.1 27.9
oxidized+fulvic acid (0.5%)* 25.2 24.5
oxidized+humic acid (2.0%)" 12.3 11.6

Soil I air-dried 28.2 17.6
oxidized 70.0 124
oxidized+fulvic acid (0.5%) 30.7 27.8
oxidized+humic acid (2.0%) 10.7 9.5

“Fulvic acid was added to oxidized soil (5 mg/g-soil). "Humic acid was
added to oxidized soil (20 mg/g-soil).
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Table 7. Movement of fluazinam in soil column of Soil I and Soil I

Distribution of fluazinam (%)

Depth (cm) Soils

Sail I Soil I

0~ 5 85.5 88.3

5~10 2.4 4.8

10~15 0.3 0.8

15~20 N.D* N.D

20~25 ND N.D

25~-30 N.D N.D

Leachate N.D N.D

Total 87.2 93.9

*not detected
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Fig. 1. Degradation of fluazinam in Soil I under different conditions.
®—®, non-sterilized soil; M—M, sterilized soil; A—aA, flooded
soil. **Significant at 1% probability.
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Fig. 2. Degradation of fluazinam in Soil II under different conditions.
®—@®, non-sterilized soil, M—M, sterilized soil, A—A, flooded
soil. **Significant at 1% probability.
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Adsorption-Desorption, Leaching, and Degradation Pattern of Fungicide Fluazinam in the Soil En-

vironment

Won Hu, Seog June Lee and Jang-Eok Kim* (Department of Agricultural Chemistry, College of Agriculture,

Kyungpook National University, Taegu 702-701, Korea)

Abstract : This study was conducted to evaluate the adsorption, desorption, leaching and degradation pattern
of fungicide fluazinam in the soil environment under the laboratory conditions. The mode of isothermal ad-
sorption of fluazinam in soil was coincident with the Freundlich equation. The adsorption amount of flua-
zinam was much higher on soils containing organic matter than on soils oxidized with hydrogen peroxide. The
presence of organic matter, humic acid or fulvic acid, increased the adsorption amount of fluazinam on soils.
The Freundlich constant K was much higher in soil added with humic acid than in soil added with fulvic acid.
The desorption ratio of fluazinam adsorbed to soil was increased by removal of organic matter. In leaching ex-
periment using soil column, the fluazinam applied on the soil surface was not moved down to the bottom of
soil and was not detected in leachate water. The degradation of fluazinam was faster in Soil I with rich or-
ganic matter than Soil II with poor organic matter, in non-sterilized soil than sterilized soil, and in flooded soil

than unflooded soil.

Key words : fluazinam, humic acid, fulvic acid, Freundlich equation, adsorption, desorption, leaching,

degradation pattern.
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