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Abstract

Benfuresate or oxolinic acid, as an experimental pesticide, was applied to the different textural
paddy or upland soil respectively under the field condition and the residual concentrations were
determined. Six kinetic models were employed to characterize the best-fit kinetic model describing
the residual pattern of benfuresate or oxolinic acid and the t1; estimated from each model was compara-
tively assessed. All of the six models explained significantly the residual patterns of the pesticides
but the empirical models such as PF, EL, and PB were not recommendable for the ti, estimation.
Among theoretical models, the residual patterns were followed in the orders of the second-order(SO))
first-order(FO))zero-order(Z0) kinetics, judging from the size and significance of coefficient of deter-
mination and standard error. However, the multiple FO model, consisting of the fast and slow decompo-
sition steps, was better than the single FO model for the residual pattern and the % in this case
became similar to that of SO kinetic model. Thus the multiple FO and SO models were represented
as the best fit model of the experimental pesticide. The ti, of benfuresate estimated from the single
FO kinetic model in Weolgog and Cheongwon series was 49 and 63 days, respectively, which were
20 and 13% longer than the respective t}, from the SO kinetic model. The t1, of oxolinic acid from
the FO model in Yonggye and lhyeon series were 87 and 51% longer than those from the SO kinetic
model, respectively. These results demonstrated that the best-fit model representing the residual
pattern of a pesticide and the resultant ti, might be variable with the kinds of pesticides and the
environmental conditions. Therefore it is recommended that the half-life of a pesticide be assessed
from the best-fit model rather than from the FO kinetic model uniformly.
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2 289 benfuresate ¥F BA(EE :97.1%)e
3= 9F(F) 2 23 E, Oxolinic acid ¥F B2A(F%
99.6% )2 FYol1B(F)2RE 2zt BoF wol Alg
k. Benfuresate(2,3-dihydro-3,3-dimethyl-5-benzo-
furanyl ethanesulfonate)+= benzofuranA| 2] A=A
A zA M, &= EFol| A DA SH= & 1A (Elocharis ku-
roguwai) B opule} W (Sagittaria trifolia), U=}
A (Cyperus serotinus) S Y3, ohdM zx w
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5. Kinetic Models

23 zHdAAM EUF benfuresate?} oxolinic
acid®] HFFH Az #AH 2 W3 () & H
7bsk7) 918l £ modelES R 37 2t} FO, ZO.
SO models® A 8¢ FFE9] AFHE molar% 2
FAE & AH DY BAE Fels 4o, PF,
EL, PB models& FA5%9] #F % (molar %)}
g Azte) #AE vERE AdF 9 AE 2 (Curve
Fip o2 1I5ss REITH®,

X 39M BE modelEo] A17kol| whZ benfuresate

Table 1. Physical and chemical characteristics of the field experimental soils.

Exchangeable cation

Series Texture* ( 1p-Hs) (();VI) K Ca Mg P,O:

' ) (cmol(+)/kg) ——  (mg/kg)
Weolgog(WG) - SL 6.5 1.8 0.42 5.71 0.83 84
Cheongweon(CW) CL 5.2 3.0 0.32 3.84 0.50 137
Yonggye(YG) L 5.8 23 0.31 2.00 0.57 57
Ihyeon(IH) SiL 47 2.8 0.23 7.60 245 170

*SL © sandy loam, CL : clay loam, L : loam, and SiL : silt loam.
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Table 2. Recovery of benfuresate and oxolinic
acid from soils fortified at 0.5 and

1.0mg/kg.

Compound Sol series Fofickion(mghg) ~~ Recovery(%)*
Benfuresate  Weolgog 05 717
10 790

Cheongweon 05 783

10 795

Oxolinic acid Yonggye 05 893
10 905

Thyeon 05 89.7

10 938

¥ [ Means averaged over 3 replications.

4 oxolinic acid®] ZFFHES Fo4 A A9
A=A A A S (coefficient of determination : r?) ¢}
model?] HEFE 2 A (standard error ! SE)gtS TAE
ate] Hrigich

SE:[Z{(Ym)t—(Yp)t}g/df]% ..................... (2)

(Ym). : measured values of the dependent varia-
bles at time=t

(Yp), : predicted values of the dependent variab-
les at time=t

df . degree of freedom

o 3 @

1. EYE benfuresate 2} oxolinic acid 2| It
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-
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models
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models2 WE A7) A3 F4H S5 Alo]o] FMES

Al AHREE F 8402 PF, ELA& 27142 (t=0)
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Table 3. Models employed to estimate the half-life of the benfuresate and oxolinic acid residues

in soils under field conditions.

Models 1D. Equations” Half-life(ty, days)
First Order Kinetics FO In[R]=In[R),—% t 0.693/k
Zero Order Kinetics Z0 [(R]J=[R—k t [R1v2 %
Second Order Kinetics SO Y[R]=1/[R]+k t /& [R],
Power Function Model PF In[R],=1n[R+% In t 089k
Elovich Model EL [RI=[R];—k Int @/RI0/Z ki
Parabolic Model PB [R1=[Rl,—k t* {[R1o/2k}

#[R], and [R]; : molar % of benfuresate or oxolinic acid residues at time t and o days, respectively.

k  rate constants or regression coefficient.
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Table 4. Residues of benfuresate or oxolinic
acid in the different field soils with
sampling time*

Soil Benfuresate Oxolinic acid
szmzlmg Weo Cheong Yonggye Thyeon
day  ereereereserenenen ME/Rgrrerrrerreennenns
0 1.10 1.02 1.40 141
3 1.00 0.95 0.93 0.89
7 0.80 0.86 0.90 0.84
14 0.67 0.80 0.70 0.62
21 — - 0.39 0.35
28 0.50 0.67 - —
30 - - 0.29 0.29
40 043 0.60 - -
50 — - 0.20 0.22
60 0.37 0.52 - -
70 - - 011 0.18
90 0.30 0.37 - -
100 - - 0.09 0.07

*  Benfuresate(0.6 kg/ha) or oxolinic acid(14kg/ha) was
applied separately to the specified soils in the field.
% * . Soil sampling time(day) after applying the benfuresate
or oxolinic acid.
* * % [ No Samples were taken on the specified time
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Fig 1. Rate curves of the first-order(FO) and
second-order(SO) kinetic models for
(a) benfursate in Weolgog series and
(b) oxolinic acid in Yonggye series. For
the FO model, the single FO(solid li-
nes) and the multiple FO kinetic model
(dotted lines) were separately shown for
both pesticides.
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