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Abstract: Atrazine is widely used to remove weeds in corn fields, but its residues have caused certain
harm to human health and ecological environment. In this paper, 5 strains of bacteria that could grow in
medium with higher concentrations of atrazine and degrade atrazine were screened and isolated from the
surface soil of corn fields where atrazine pesticide had been applied for a long time through enrichment and
domestication. Morphological characteristics, 16S rRNA sequence and ANI index were analyzed for the
strains with the best degradation effect, and the species were identified. The degradation effect was deter-
mined by high-performance liquid chromatography and the degradation mechanism was studied by HPL.C-
MS. The bioremediation effects on soil, wheat and maize were investigated by soil inoculation, pot experi-
ment and hydroponic experiment. The results show that among the 5 strains, the one with the best degra-
dation effect is ADBD-13. ADBD-13 is Paenarthrobacter ureafaciens, which can degrade 99.90% of
atrazine at 100 mg/L after 70 hours of incubation. It has the best degradation effect at 30 ‘C, pH 8.0,
and the initial mass concentration of atrazine is 10 mg/L. It has certain acid and alkali resistance, high
and low temperature resistance. The biodegradation product of ADBD-13 to atrazine is cyanuric acid after
dechlorination, deisopropyl, hydroxylation, hydrodealkylation, elimination and hydrolysis. The applica-
tion of strain ADBD-13 in the fermentation solution can degrade 70.54% of atrazine in the contaminated
soil containing 50 mg/kg atrazine at 7 days. Under atrazine stress, the plant height, root length, fresh
weight and dry weight of wheat seedlings and corn seedlings in the soil increases by at least 21% and
30%, respectively, compared with the control. And the four growth indexes of wheat seedlings and corn
seedlings growing in water increases by at least 24% and 27%, respectively. These results indicate that
Paenarthrobacter ureafaciens ADBD-13 has broad prospects in soil remediation and bioremediation.

Key words: Paenarthrobacter ureafaciens; atrazine; biodegradation; bioremediation; wheat; corn
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Fig. 6 The probably degradation pathway of atrazine by degrading bacteria ADBD-13
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Fig.7 The residue of atrazine in soil treated with degrading
bacterium ADBD-13
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Tab.1 Repair effect of ADBD-13 on wheat seedlings under atrazine stress in pot experiment

AbEE 7= Rk /em A /em it 5 /g TH/g
T ZE IR 7K(CK) 22.34+0.22 ¢ 13.34+0.09 ¢ 0.317+0.011d 0.04240.003 a
FhR 15.184+0.12 a 8.74+0.17 a 0.125+0.002 a 0.01840.002 b
ADBD-13 22.70+0.16 d 13.384+0.26 ¢ 0.274=+0.004 ¢ 0.041£0.002 a
ADBD-13+35 & 18.4640.23 b 10.5740.28 b 0.174=£0.003 b 0.023£0.002 b

TE: RIS R ING FREFRIR 22 5 035 (P<C0.05) s R S AH A/ NG FREFORAAAAE .35 22 57 (P=>0.05).
# 2 ADBD-137EZL RIS 10 35 2t Man ok 3 oK A i B = AR

Tab.2 Repair effect of ADBD-13 on maize seedlings under atrazine stress in pot experiment

/g

+TH/g

AbEE 7= PR /cm K /cm
TR ZERK(CK) 45.03+0.56a 38.46+0.19a
EEE 21.53+0.22d 19.6440.16 ¢
ADBD-13 42.7740.18 b 38.604-0.23 a
ADBD-13+35 %1t 38.224+0.18 ¢ 34.35+0.18 b

3.44940.127d
1.948+0.103 a
2.93240.153 ¢
2.5314+0.150 b

0.438£0.006 d
0.249+0.008 a
0.3644-0.020 ¢
0.3432£0.070 b

TE: RPFESIA R NG FREFRIR 22 5 8.3 (P<C0.05); R RFIAH /NG FREFORAAEAE .3 22 57 (P>0.05).

2.6.2 [E#H ADBD-13 75 MM WA 3 3 rp vl 35
FEHE T /NS K RS B AR
*R3IME 4R, EARSHEBE P ALK 14 d

() /N2 R KAl v i A KA R A B ARk . [
fift ' ADBD-13 Fil 55 2 Ak B S 19 /N 22 Tl K 4
BB AN A KIE PR A — BB A A [m] st
T R i T ADBD-13 K 35 2= HE i) b BR4H 5 5
IG5 25 L i b BEAH A BCHE R AT LA, R N

W AN AERFE R BN T 24%, 57%, 70%
91V, KL 0 DU A A K A8 Ar o B 3 T
27%, 105%, 32% F134% . X} H 1 Bk ADBD-13
XF 55 23N E R /N G S R OK S
2 B EAEH , #itk ADBD-13 7E /K K5 %55
T A T /N TR B R ROCR T - R i
BTG, ORI KB Z i 2505 LE T
CRIRA R XF /N2 TSI UM B /N UK

# 3 ADBD-131B5Jm K 5 /N2 Al 2 (KA A

Tab.3 Growth indexes of wheat seedlings under hydroponics after ADBD-13 restoration

fif & /g

TH/g

Ay R /cm A /em
MM WAk 37 35(CK) 14.2340.04 ¢ 25.800.09 d
ADBD-13 13.54+0.04 b 24.644-0.02 ¢
I 11.3520.06 a 14.0440.05 a
ADBD-13+35 £ 14.4340.11d 22.0840.06 b

0.236£0.004d
0.207+0.006 b
0.134=0.001 a
0.22820.006 ¢

0.0540.002d
0.048+0.003 ¢
0.0222£0.003 a
0.0422£0.001 b

TE: RPFESIA R/ NG FREFRIR 22 5 035 (P<C0.05); R RS R)/INE FREFORAAEAE 8.3 22 57 (P=>0.05).

# 4 ADBD-131E5 J5 /K EE iy F K 4 i A Kb

Tab.4 Growth indexes of maize seedlings under hydroponics after ADBD-13 restoration

fif /g

TH/g

Ay PR /cm R /em
MM A S 3E(CK) 21.27+0.26 a 25.59-+0.15 b
ADBD-13 19.87+0.21b 27.03+0.19a
F5 12.0040.09d 9.9840.09d
ADBD-13-+35 k4t 15.29+0.11 ¢ 20.45+0.11 ¢

3.143+0.007 a
3.0884-0.047 a
1.390=0.066 ¢
1.83140.022 b

0.338+0.011 a
0.33440.013 a
0.1832£0.007 ¢
0.2452£0.010 b

TE: RPFEFIA R/ NG FREFRIR 22 5 135 (P<C0.05); RA RFIHH Rl/INE FREFIRAAEAE .35 22 57 (P=>>0.05).

3 & it

ARSI it 3oF 55 25 AR 245 114 A FH - 398 v i 8
HE— R T v AR R A 55 25 TR AR ADBD-13, i
JEAFHE | 16S RNA JF 51 Ko ANTFHE B0 BT 56 78 i
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35 2 BRI R R 99.90%, H.RE A Rk K i
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