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Influence of Soil Pollutants and Fertilizers on Degradation

Rate of Herbicide Alachlor in Soil
Kim, Young-Seok, Yong-Hwi Kim and Young-Hee Moon*

ABSTRACT

The influence of manure, chemical fertilizers, heavy metals and cleaner on the rate of degrada-

tion of alachlor in soil was studied. The degradation rate of alachlor in the soil followed first-

order reaction kinetics. The half-life was 6.4 days. The degradation was accelerated by the amend-

ment of manure. Adding chemical fertilizers to the soil enhanced alachlor degradation more in the

presence of nitrogen than potassium. On the other hand, addinre heavy metals or cleaner to the

soil decreased the degradation rate. The half-life of alachlor in soil treated with Cd, Cr, Ni, Zn

and Cu was 11.0, 83, 7.9, 7.2 and 6.7 days, respectively, and that of the cleaner is 7.5 days.

The microbial biomass and the respiration rate in the soil were promoted by the amendment of

manure and chemical fertilizers, and inhibited by the addition of heavy metals and cleaner. The

degradation rate correlate positively with the microbial biomass and the respiration rate.
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Fig. 1. Effect of manure and N+P+K on degrada-
tion of alachlor.
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Fig. 2. Effect of Cd, Ni, Cr, Cu and cleaner on
degradation of alachlor in soil
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Table 1. Microbial biomass and respiration rate in the soil with different additives.

Addmves Control Manure NPK N K Cd Cr Ni Cu Zn Cleaner
Microbial biomass
186.6 2479 2239 2355 207.9 2158 160.3 1675 1692 170.6 170.5 175.7
(mg/kg)
Respiration rate 261 278 274 285 270 266 240 246 243 244 245 245
(mgClkg/day)
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Fig. 3. Relationships between alachlor degradation
and microbial biomass (A) and respiration
rate (B) in soils.
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