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ABSTRACT

The present study was performed to investigate biodegradation rate of dichlorvos and methidathion. In the
biodegradation test of two pesticides by the modified river die-away method from June 17 to August 22, 1998, the
biodegradation rate constants and half-life were determined in Nakdong(A) and Kumho River(B). Biodegradation rate
of dichlorvos was 4.51% in A sampling point, 6.88% in B sampling point after 7 days. Biodegradation rate constants
and half-life of dichlorvos were 0.0066 and 105 days in A sampling point, 0.0102 and 67.9 days in B sampling point,
respectively. Biodegradation rate of methidathion was 23% in A sampling point, 36% in B sampling point after 7 days.
Biodegradation rate constants and half-life of methidathion were 0.0377 and 18.4 days in A sampling point, 0.0641 and
10.8 days in B sampling point, respectively. Biodegradation rate of methidathion was faster than that of dichlorvos. This
suggested that the difference in biodegradation of pesticides was due to difference in the water quality and standard plate
counts in the Nackdong and Kumho Rivers. The result of correlation analysis between biodegradation rate constants of
the pesticides and water quality(DO, BOD, SS, ABS, NH;-N, and NO;-N) showed significant correlation with BOD,
SS and NH;-N at the 5% significant level. A significant linear equation was obtained from regression analysis at the
5% significant level, whereas, dependent variables were BOD, SS and NH;-N, and the biodegradation rate constant was
independent variable. It is suggested that dichlorvos will be mainly degraded by hydrolysis, and for methidathion was
both hydrolysis and biodegradation. A significant QSAR equation was obtained from regression analysis at the 10%
significant level, whereas, dependent variable is biodegradation rate constants of BPMC, chlorothalonil, dichlorvos and
methidathion, vapor pressures, partition coefficients and water solubilities of the pesticides are independent variables.
Also, a significant linear equation was obtained from regression analysis at the 1% significant level, whereas, dependent
variable is biodegradation rate constants of BPMC, chlorothalonil, dichlorvos and methidathion, hydrolysis rate
constants of the pesticides are independent variables. It is suggested that the pesticides will be degraded by main
degradation factor when the pesticides was affected both hydrolysis and biodegradation.
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Fig. 1. Location of sampling points. (A: Songju bridge B:
Gangchang bridge).
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Table 1, Analysis of water quality of two water samples

Sampling points A B A B A B
Sampling date 17 Jun 17 Jun 1 July 1 July 22 July 22 July
Water temperature(°C) 235 227 24.5 252 24.5 26.4
pH 6.5 8.0 7.3 7.3 7.3 7.7
DO(mg/l) 6.3 8.2 74 7.6 84 83
BOD(mg/l) 1.3 35 1.6 54 1.7 6.4
SS(mg/l) 3.8 385 15.7 23.1 26.8 68.9
ABS(mg/l) 0.05 0.08 0.04 0.07 0.02 0.06
NH,-N(mg/l) 0.06 0.50 0.08 0.54 0.07 0.53
NO;-N(mg/l) 0.84 1.35 2.56 4.98 1.52 4.67
(A: Songju bridgeB: Gangchang bridge).
Table 2. Standard plate counts in sampling points 100
Sampling date  Sampling points S‘a“d(ac“lilfli‘:l’f)"““‘s o m river)
17/06/1998  A(Nackdong river) 27X10°
17/06/1998  B(Kumho river) 5.1x10* 3
01/07/1998  A(Nackdong river) 32X10° g
01/07/1998  B(Kumbho river) 5.8x10* %0 *
22/07/1998  A(Nackdong river) 37X 10° g
22/07/1998  B(Kumho river) 6.5x10* @
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incubation time(days)
Fig. 2. Biodegradation of dichlorvos in two water samples.
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Fig. 3. Biodegradation of methidathion in two water samples.
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Table 3. Correlation coefficients of Ky and water quality
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Table 5. Comparison of Ky and Kp in pesticides

Dichlorvos Methidathion
Ky 0.4233 0.0355
Ks 0.0102 0.0641

Ky : hydrolysis rate constant in pH 7(data from ref. 29).
Kp : biodegradation rate constant in Kumho river.

DO BOD SS ABS NH;-N NO;-N
Dichlorvos 0.66 0.98% 0.99% 0.53 0.90" 0.74
Methidathoin 0.54 0.97° 0.959 0.68 0.99? 0.65
TKB indicates biodegradation rate constant.
Ip< 0.05).
Table 4. Linear regression of Ky and water quality
a b c d R® p-value
Dichlorvos 0.177 - 0.076 -4.782 0.95 0.01
Methidathion 0.324 -0.224 0.129 -2.298 0.99 0.01

logKg = a - logBOD +b - 10gSS +c * logNH;—N +d.
a, b, c: regression coefficient d: intercept.
R?%: coefficient of determination.
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Table 6. Physicochemical properties® and degradation rate constant of pesticides

logVp" logSw logPow* logKow™ logKy®”
BPMC 0.20 2.62 2.79 -1.10 -1.13
Chlorothalonit -L12 -0.04 2.88 -1.70 -0.74
Dichlorvos 3.32 3.90 1.90 -0.15 -1.99
Methidathion -0.60 2.30 2.20 -1.05 -1.19

“V}, indicates vapor pressure’ g, indicates water solubility.
‘P, indicates octanol-water partition coefficient.

YKon indicates hydrolysis rate constant in pH 9(data from ref. 29).

“Kp indicates biodegradation rate constant.
*Data were cited from ref. 30, 31, 32.

Table 7. Correlation coefficients of physicochemical properties
and degradation rate constant
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)
logKg=-0.29 logSy— 0.63(R*=0.82, p-value=0.09)
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logKp=0.98 logKow—3.66(R2=0.77, p-value=0.12)
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