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Determination of Biodegradation Rate on BPMC and Chlorothalonil

Kyung-Jin Min' and Chun-Geun Cha
Department of Public Health, College of Natural Science, Keimyung University, Taegu 704-701 Korea

ABSTRACT - The present study was performed to investigate biodegradation rate of
BPMC(2-sec-butylphenyl methyl carbamate) and chlorothalonil. 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). Bio-

degradation rate of BPMC was 27% in A sampling point, 40% in B sampling

point after 7 days. Biodegradation rate constants and half-life of BPMC were 0.0460 and 15.1
days in A sampling point, 0.0749 and 9.3 days in B sampling point, respectively. Biodegrada-
tion rate of chlorothalonil was 100% in A and B sampling points after 7 days. Biodegradation
rate constants and half-life of chlorothalonil were 0.1416 and 4.9 hours in A sampling point,
0.1803 and 3.8 hours in B sampling point, respectively. Biodegradation rate of chlorothalonil
was faster than that of BPMC. Correlation analysis between biodegradation rate constants of
pesticides and water quality(DO, BOD, SS, ABS, NH,-N and NO,-N) showed significant corre-
lation with BOD, 88 and NH,-N. Furthermore, regression analysis with BOD, SS and NH,-N
as independent variable and biodegradation rate constant as independent variable showed a
significant linear equation. These results suggested that BPMC and chlorothalonil were mainly
degraded by biodegradation, and the difference in biodegradation of two pesticides was due to

difference of water quality.
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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

X 10*~ 6.5X 10(CFU m/"')y ©]{T},

Sampling points A B A B A B
Sampling date 17 Jun 17 Junl July 1 July22 July22 July

Water temperature("C) 23.5 22.7 245 252 245 264

pH 65 80 73 73 73 7.7
DO(mg/!) 63 82 74 76 84 8.3
BOD(mg//) 1.3 35 16 54 17 64
SS(mg/l) 3.8 38.5 157 23.1 268 689
ABS(mg/l) 0.05 0.08 0.04 0.07 002 0.06
NH3-N(mg/l) 0.06 0.50 0.08 0.54 0.07 0.53
NO3-N(mg/l) 0.84 1.35 2.56 498 1.52 4.67

Table 2. Standard plate counts in sampling points

Standard plate counts

Sampling date ~ Sampling points

(CFUm/™")
17/06/1998  A(Nackdong river) 2.7X10°
17/06/1998  B(Kumho river) 5.1x10°
01/07/1998  A(Nackdong river) 3.2%10°
01/07/1998 B(Kumho river) 5.8 10"
22/07/1998  A(Nackdong river) 3.7X10°
22/07/1998  B(Kumho river) 6.5x10*
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Fig. 2. Biodegradation of BPMC in two water samples.
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Fig. 3. Biodegradation of chlorothalonil in two water samples.
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Table 2. Correlation coefficients of K,” and water quality
DO BOD” SS”7  ABS NH,-N” NO,-N
BPMC 063 098 098 062 096 0.71
Chlorothalonil 0.68 0.98 0.99 0.57 094 0.72
logk;=a * logBOD+b - logSS+c - logNH,-N-+d
a, b, c:regression coefficient d:intercept R’:coefficient of deter-
mination

Table 3. Linear regression of K, and water quality

a b c d R p-value
BPMC 0.207 -0.059 0.095 -2.628 0.99 0.0l
Chlorothalonil  0.076 0.010 0.044 -1.835 0.98 0.03
T K, indicates biodegradation rate constant.
" (p<0.05)

Table 4. Comparison of K, and K in pesticides

BPMC Chlorothalonil
K, 0.0028 0.0017
K, 0.0749 0.1803

Ky, : hydrolysis rate constant in pH 7(data from ref. 25).
Ky biodegradation rate constant in Kumho river.
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