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Alleviation Effects of Degrading Bacteria on Atrazine Toxicity in Early Stage of

Soybean Growth
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Abstract; Atrazine toxicity alleviation of degrading bacteria ( Enterobacter sp. ) was investigated by determination of growth
and physiological indexes of soybean, utilizing seed germination and pot experiments in the early stage of soybean growth. The
results showed that the degrading bacteria could significantly increase the germination rate, germination index, seed vigor in-
dex and a-amylase activity of soybean seeds, reduce the electrolyte extravasation and the accumulation of proline. Degradation
bacteria could promote the growth of soybean seeding. After treated with bacterial solution, root development index, embryo

and cotyledon weight were significantly increased compared with atrazine treatment. Test strains could effectively relieve the

toxicity of atrazine.

Keywords: Atrazine; Soybean; Bioremediation

R A R, A AL 7= b i R ER Bl
TR A FRIFE TS Y Az S BEIR FIA 7™ il 22 Az [ BB 2%
A 35U FE N ) R BR R,
AT AR I, B R 28OR 4 S AR, W T Tk
e N AR B SRR BR — A A R AS B 5 e
ZRB S5 R — B OO AT B R
A (HBEE 3 B A T AR IR A, AR s
BHBANTINR . ARolb A v 55 L sk B 5 fi
TSR AN R B B /N AR 1 IR AR A A
ZH O PR R PR R I I AR T
AR R HAT, PR 5 o5 K HG Qe i L bR 2
ADOLSR K AN A Wy I At D53k, T AR ) BOR DL %
G R L RO A 15 1 55 0 532 i AR 23R
BT R E R, M 20 fiE22 90 AEREAS, EA K
BRI R D B ok AR
ARG (Enterobacter sp. ) , H ¥ FHAL TR “Z A )55
Bh SC 2 T L T OR A, BT AR v, L mi A 55
KRR AE I E A RIESE

rFE B #9:2017-08-16

REJEFE LA 2 5F VR, Bl i AR, R
o= BORBAR R LA A e X R AR AR T 5C
i ONCR L (H RN iR £ XD PN
LM PR DR KL T 4 A b S {E BRE AN BT R T
A5 A LA TR S Ok it 3 2
Ja AR IR AR T AR H, 2 I L
HERARE 0. 1 mg kg ™A, a2 0 K S K R A
KU W aR I, DI REAN R A A Ak bk T 3
Rk R R YU R A
U T CEWNISY L R -2 EX N e S NP U R e LN S
WO 55 LR EE I SR BE 1, BN G255 %
TG WG 7 T PO R 05 24 2V B A

1 MHETE

11w
1.1.1 ##)
F97% .

1.1.2 kK=&

F5 2, thik FRAL TP e Bed it 2

iLE 15, W A 3T A A BR o B o

EETIE : BR A ARA LS (31400481) 5 10744 [ RHTIS 25251 H (20141086) .

E—EEE N (1981 =) o, Wik PR, B IR 7

YU 582 57 . E-mail ; liudandan. 553@ 163. com,



6 1] R . R PN B 1 B S e e N (Bl 939

TEAFRLILIG 1Y R R -, Z8 MK vk v R T, H T
53850. 1% HgCL s WGHEATIH 5, Jo /K Pk, 184K
W E#H
1.1.3 ®MH 558 E Enterobacter sp.
VR BAAETR 2 PR B B 2 50 0 =8 i B O AR A7 . B
BTE LB W A3 37 e vh 15 3% 22 0080 K, i 2k
Pri o 1 x10° CFU-mL ™" B, 45 F o
1.2 7%

W KRG E T 20 mL AN [R) R B2 55 KA 3R iR
06 h, 55 F A B B 4353 2 0.05, 0.1, 0.2,
0.4 F10.8 mg-L™", &AL A K S 50 7, 1E
i, R WOK K & TR 2 A Y
LI, RO, PRI, IR 25°C 0 R AR 5
1, 10 20 mL B F 4 155 KA A G A T R
Qb G 0 0 R AR 5 55 R A RE T o i [R] I
DIVEKAVEXT R B8 5 IRE A

1E 4 d Jeid sk IR it R A+ &% Fh 1k
ZEREER Bl IR R R R TR 0 o - TE R B
PEFIIM IR & 5546 b o b, b1l A LUIRAR %8
AR 1 mm Sy R AR UE T UR B 1 % B R R
(%) = RZFFTE/ AR T S8 x 1005 K& 27 45
o= 5 o RINAYAER K 20 Fh 750 & 28 KA Fh 1
IR = RIFIRE < 5 4 R FRE R R
Yy fief o ; LfE JB 78 7 >R ) DDS-TTA BU Ay S 3R A0 4

T 2 9 TR A P, 3 oo — R T A T S TR
sk R R ik I S ) SR A
75k

TR T R Z5 UG , B AL BRI LR 15 ki
PEATAE AR R IE o BURE ¢ 6 cm, THE ¢ 9 cm,
59 em BYFE AR L R AOR T3 R A, il
CE IR ] AR R 7 d A
EHRE AR S AR R AR AR VR 2 A
T,
1.3 BESH

I B 4 {d FH SPSS 22. 0 F1 Excel 2007 #E174¢
T2

2 HRESH

2.1 BEBENFRRERATREMFHZAZIE

W1 R TR AL B B G 55 2SRk B 1Y
AR, R A3 1) B A 3 3 A, b1 e 2R
R S48 R i B e, A5 AR PR 22 53 W % . A
WEE AR 2R T , 55 25 A0 B P U 2 i3 , o v Ak B
ol R o TS L AR B b 4
BB 0. 05 mg-L~" + VR A 3 AN B 4b FRIE KT R
ZyFHAL B R R, BT A R R TS L
0.4 F10.8 mg- L' I, JI T WAL FE 50 35 2R i T35 2%
HREEIEH

®1 BEBEMNFEZERATXEMFHRNOZM

Table 1 Effect of degradation bacteria on germination of sybean seeds under atrazine stress

F R R P17 & % Fh ¥R HREL Rh 715 184K
Atrazine concentration/ (mg-L ") Bacteria Germination rate/% Germination rate index Active index
0.05 - 92+1.22 ¢ 34 +1.30 ab 153 £1.22 b

+ 98 +1.14 a 35+2.28 a 154 £1. 14 b

0.1 - 86 +0.83 d 30 +1.8led 129 +1.30 d

+ 95+1.30 b 32 +1.30 be 140 £2.04 ¢

0.2 - 78 +0.83 e 26 £1.22 ef 104 +1.48

+ 91 +0.89 ¢ 28 +1.64 de 120 £1.64 ¢

0.4 - 69 x1.14 f 20+2.04 g 72 £2.17 h

+ 85 +2.30 d 24 +1.48 94 +0.83 ¢

0.8 - 59+1. 14 ¢ 15+2.50 h 46 £1.30 j

+ 78 £0.83 e 19+1.64 ¢ 68 £0.83 i

%if I8 Control 97 +0.83 a 35+1.30 a 160 £1.58 a

FPEARIYA S WERPHE « bifE2e” AR/NEFEZERBFE(P<0.05), “ - "RERBMBERE, “ + " REBIMEMRE. TR,

Date are(x =SD) , different lowercase indicate significant different (P <0.05), ¢ -’ represent no atrazine addition, * + ’ represent bacteria addi-

tion. The same as below.
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Fig. 1
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Changes of o — amylase activity(a) ,proline content(b) and permeability(c) in different treatments

[ 1% 00 ot Dok 22 AV D, 55 5 TR vk 0.1,0.2,0. 4
F10.8 mge L~ B, Jo0 A it 77 Ak B ) 3 R K AR %
a2 AR SR SR B 2 T S e A B

R2 BEENFEZERATAEYERFLEKHIZINE

Table 2 Effects of degradation bacteria on root growth of soybean seedling under atrazine stress

75 FHR . ERISIS MR AR LSS MR
Atrazine concentration Biltffia Taproot length Number of Total length of lateral Root weight
/(mg-L™") /cm lateral roots roots / cm /g
0.05 - 13.20+0.4 a 25.94+1.6 a 38.56 +0. 77 be 0.14 £0.02 ab
+ 13.45+0.77 a 26.09 1.6 a 40.50 1.3 a 0.16 £0.01 a
0.1 - 11.74 +0. 84 be 20.12+1.9%4 ¢ 32.10+1.16 d 0.11 £0.02 cd
+ 13.08 +0.95 a 25.45+1.2 a 39.26 +0.94 ab 0.15+0.01 ab
0.2 - 9.20 0. 28 de 16.47 1.2 d 26.62+1.72 e 0.08 £0.01 e
+ 12.64 +0.73 ab 23.16 1. 17 b 37.20+1. 13 ¢ 0.13 +£0.01 be
0.4 - 8.65+0.54 ¢ 10.32 1.2 e 20.87 +1.66 f 0.05 +0.01 f
+ 11.33+£0.99 ¢ 20.28 +1.47 ¢ 33.64 +£0.97 d 0.11 +£0.01 od
0.8 - 5.82+0.18 f 6.40 £1.02 13.66 +0.87 g 0.02+0.01 g
+ 10.23 +0.81 d 16.60 £1.02 d 26.58 x1.31 e 0.09 +0.01 de
X #& Control 13.22 +0.91 a 26.17 £0.75 a 40.25 +1.18 ab 0.15+0.02 ab
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Fig.2 Soybean embryo(a) and cotyledon(b) growth in different treatments
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