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Effect of Animal Manures on Biodegradation of Atrazine in Vitro

do o o

ngirtas dannsal’ asassi gaunans’ 2lan Fuaansua’ NANA WTNTUN'
uazaLlas un"
Shetshutchai Nilaporn' Orawan Chunhachart’” Wanida Suebsaiprom® Tosapon Pornprom’
and Jamnian Chompoo"
Received: April 19, 2021

Revised: May 19, 2021
Accepted: June 21, 2021

Abstract: Nowadays, herbicides are widely used in preventing and controlling the weeds in crop fields,
but at the same time herbicide residues have brought serious harm to human’s health and environment.
The utilization of microorganisms to decompose contaminated chemicals in environmentis an alternative
process to overcome the challenges at low cost. The purposes of this study were to identify bacteria
isolated from 6 types of animal manures (viz. cow, buffalo, swine, equine, swiftlet and chicken manures),
which could be able to grow in atrazine-selective medium. Besides, amount of residual atrazine in
medium was analyzed. Moreover, performance of each animal manure for the degradation of atrazine
in soil was determined. The experiments were designed in completely randomized design (CRD) with
3 replications. The results showed that swiftlet manure was the best decomposer, which reduced
atrazine by 87.79% as compared to the control (ATZ-selective medium without animal manure).
Ochrobactrum anthropic, Achromobacter denitrificans and Klebsiella pneumonia were found in this

manure, which could metabolize the atrazine into deisopropylatrazine.

Keywords: microorganism, deisopropylatrazine, swiftlet manure, equine manure
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Table 1 HPLC gradient condition for determination of atrazine and deisopropylatrazine contents

Mobile phase Mobile phase
Time (min) Acetonitrile  Methanol Water Time (min) Acetonitrile  Methanol Water
(A) (B) (©) (A) (B) (@)
0.00 10 0 90 25.00 0 100 0
6.00 25 0 75 27.00 25 0 75
15.0 75 0 25 30.00 10 0 90
20.00 100 0 0
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Klebesills pneumonia sub ozanae, Klebesills
pneumonia sub pneumonia, Serratia fonticola,
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Enterobacter intermedius, Edwarseiella tarda,
Escherchia coli Wag Proteus vulgaris a9
Jensen (1998) $1E9U9N B9ALIENELIRIRIUNT
dl o= o & Ao P a a

mﬁ“mnmﬂuﬂmwmmmmmumLmzﬂ@ﬂﬁu

o o

2099 AU IUITUUNIUANE M 9894RT AU

ANMNTUANYBILNKAUAUT THLA LNAIRININNA
Fnuazusasn Andlu 99 wefidusealduno
ANUNIVINUANUNLEUAY UBNANTEIAINTDNL
LNAIIUIALAN 11 waideutles waulng way
uNasdl (asUAY, 2559) Asanailume linuia
j a = rdl 1 o v oA di d‘
2R TRAUNTENUANF ALY adRITHn N 141w
nInAaBIINNuNTuAzaMsd5AgL

Table 2 The types of bacteria from each animal manures that were found in atrazine-selective medium

Manure

Type of bacteria

Cow manure

Brucella melitensis
Pseudomonas aeruginosa

Buffalo manure

Pseudomonas aeruginosa

Pseudomonas putida

Swine manure

Pseudomonas aeruginosa
Stenotrophomonas maltophilia

Equine manure

Pseudomonas aeruginosa

Swiftlet manure

Achromobacter denitrificans
Klebsiella pneumoniae

Ochrobactrum anthropic

Chicken manure

Enterobacter cloacae
Pseudomonas aeruginosa
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Figure 1 HPLC chromatogram of pure deisopropylatrazine (DIA) and atrazine (ATZ).
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Table 3 Concentration of deisopropylatrazine (DIA) and atrazine (ATZ) in atrazine-selective medium after incubating

for 2 weeks with survival colonies from animal manures

ATZ DIA

Treatment Percentage of ATZ

Concentration (ppm) Concentration (ppm)

decreasing (%)

Control (without manure) 190.67 £8.45a" 0.00 £ 0.00 ¢
Cow manure 114.09 + 11.27 be 40.16 7.50+1.74 a
Buffalo manure 132.04 £18.79 b 30.75 7.39+284a
Swine manure 110.13 £ 9.76 bc 42.24 0.00+0.00c
Equine manure 96.81 +6.60 c 49.23 3.80+0.45b
Swiftlet manure 23.29+3.05d 87.79 3.56+0.56 b
Chicken manure 94.29+3.05¢c 50.55 0.00+0.00c

L The data represent the mean + SD of three replications. Values followed by the same letters within each column are

not significantly different according to Duncan's new multiple range test (P< 0.05).
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