Thesis Title Microbial Degradation of Pesticides in Tropical Soils
Author Miss Lei Zhang

M.S. Environmental Risk Assessment for Tropical Ecosystems
Examining Committee:

Assist. Prof. Morakot Sukchotiratana
Assoc. Prof. Kate Grudpan

Assoc. Prof. Saisamon Lumyong

Abstract

Soil samples which has the history of pesticide treatment - were taken from the
soybean and vegetable fields of the Royal Pang Da Agricultural Station, Sameong
Tai Subdistrict, Sameong District, Chiang Mai Province. They were divided into two
parts, one was analyzed for the physical and chemical parameters and the other for

microbiological study.

The enrichment of carbaryl ( I-naphyl methylcarbamate ) degrading microorganism
was done in the minimum mineral medium containing carbaryl as sole carbon source.
The carbaryl concentration in the medinm was measured by high performance liquid
chromatography. Six isolates of bacteria were obtained after the first enrichment. They
were tested for the degradation ability for carbaryl. One isolate which was later identified
to be acrobic, gram negative short rods was found to be able to degrade carbaryl.

The degradation kinetics followed the monod model.

The degradation kinetics was also studied in the presence of three carbon source,
glucose, sucrose and starch. It was found that the carbaryl concentration decreased
slightly when glucose was presented in the medium. However, carbaryl concentration

decreased significantly in the presence of sucrose and starch.
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During the HPLC analysis, an unidentified peak was found relating to the change of
carbaryl concentration in the medium, suggesting that an intermediate metabolite was

involved in the process of microbial degradation of carbaryl.

The degradation rate of carbaxyi was retarded when the herbicide paraquat
(1,1'-dimethyl-4,4'-bipuridinium) was in the medium at a concentration higher than
10 mg/l. It was suggested that paraquat might have some negative effect on the

population and growth of the bacteria.



vii

FalFasineilwus natiaramrass AR WTLacndlaaqdunidlufuenday
Bagfidun UNE W@e 919
Ingnendasundadio @23 mMIdsaiuanud@simsuinada dluszuufinAmansau

AMENTINMSTaUINETiwUs

frdemanTanTd wne gnluRsm lsEs1unssnn1s
FAIFANIRATINGE FEENT Anead NS98NI9
INANEATINTE NG NIANUD N998MS
Qs |
neaaga

o ar f a o [P o « e = ar d ar
mmamamu‘nﬁmmmnq‘s’l’ﬁﬁqsmﬂmgwmazﬁmffmnLLﬂaaﬂg}ﬂmmﬁmLLamﬂ
wvaiinunsrastee suaandidd svnasads dmindadw wieandudasdoy

Foil= Ly

A o a P A a = a a
dunilnhlAlensinmeidnduanadl ndwnilnildnwmeadsinen

o - a e = -
midaengiunidnaaiariunda (1-naphyl methylcarbamate) aAszyily
. B Ad - " 3 1 = &
minimum mineral medium ﬂumé’m%'amuLmmm‘%’uauumﬁmamamm ﬂ')’lﬁJL’elaJ‘ﬁ'U’clm
o as . as = &
miursaluans Salme high performance liquid chromatography BaI9InNSaILESNATILSA
o e o o o ¢ o Vv a
weanuuanBeld 6 lalwan Warhlunagausnvamnsalumsaanamsunia Usinginil
= “ o ' o ' ' s
laloamAsafnassagaraarivitals nnTisuantiiasavwudnuuuefSensvay
t x AV = = = [
Fuwrivey Naasnsean@wuluntaeiaiula msaamiubleaguuuuliuen

da ¥ .
msAnnmsmeluamisithinanangles glasauasudls Suumdmasanivay
] P LA =l (3 o al
wuinluswmsfifinglas prndudurasmsuSaanandnias wsiluamsnelasauasuils
ANadNTuraIniaasasasafhiadihey

Tusewiamadiassidg HPLG ﬁ]wNWﬂﬂﬂﬁUﬂUE}ﬂhﬂﬂﬂﬂﬂ{]ﬂu TWFWNUGAY
madsunlamasnnaduiuinsmiiniduams Tumstiueing intermediate metabolite
\Aetilunasuaunsaansmeen e

=l Q- A ) el
nTEaErEIRTUIIAITT awlaR g it iewisiAdas (1,1'-dimethyl-
4,4'-bipuridinium) TuamsfiauEuiusinndn 10 mg/l muw’lwmmﬂ WTIIRASIARE
Tunausadsnnsuaznaisiyranueiite



