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Mitigation of Soybean Growth under Combined Lead and Atrazine Stress by
FH-1 and NJ-1 Mixed Bacterial Fermentation Broth

LIU Xuewei, ZHAI Qianhang, DONG Yingnan, LIU Yue, WU Yulin, LI Peilin, ZHANG Hao
( College of Plant Protection, Jilin Agricultural University, Changchun 130118, China)

Abstract: To investigate the effects of the fermentation broth of mixed bacteria FH-1 and NJ-1 in mitigating the combined
stress of lead (Ph>* ) and atrazine on the growth and development of soybean seeds and seedlings. The effects of mixed
bacteria FH-1 and NJ-1 on the degradation of atrazine at different concentrations of Pb’* were determined by liquid
chromatography. The experimental results indicate that, after adding 0.02, 0.04, 0.06, 0.08, 0.1 and 0.2 mol-L~" Pb**.
At the first day, the low concentration of 0. 02 mol+L™'Pb*>* promoted the degradation rate of atrazine, and with the increase
of Ph>* concentration, the degradation rate of atrazine was inhibited. At the third and fifth days of culture, the degradation
rate of atrazine was inhibited by adding Pb’* atrazine at different concentrations. The resulis of seed germination test and
seedling pot test showed that the combined stress of Pb’* and atrazine significantly inhibited soybean seed germination,
seedling growth and root development (P <0.05) , and was higher than that of single stress; while the germination length and
germination rate of soybean seeds increased by 46. 76% and 36. 36% , respectively, after the addition of mixed bacterial
fermentation broth. Meanwhile, the relative stem and leaf dry weight and root length of seedlings were restored by 38. 60%
and 60.20% , respectively. In addition, root irrigation with the mixed bacterial fermentation solution increased the SOD and
POD activities of seedlings roots under complex stress by 38.21% and 6.17% , respectively, and reduced the MDA content
by 59.27% . And the reduced root vigor and bacterial population in the soil affected by the combined stress recovered 37. 63%
and 37.55% , respectively, after the addition of the mixed bacterial fermentation broth. Therefore, the fermentation broth of
FH-1 and NJ-1 mixed bacteria can improve the antioxidant enzyme activity and root vigor to mitigate the damage of Ph>* and
atrazine combined stress on soybean seedlings, and then promote seedling growth.
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Fig.2 Effects of FH-1 and NJ-1 fermentation broth on soybean seeds under Pb’* and atrazine combined stress

2.3 E8METES
55 I][']

1l 3a AT UL, CK AL FR R K G 4y ) 25 i fif &

9 2.54 ¢, T LA H 2 A Wb aa XK 4 ) 25 e

TR M EZE (P <0.05) , T CK &b 3 T %

T 71.22% ; MTEIRA WA BER A S, /£ 2 A Wb

EABRAMAXEYEEKE

By LA BT T 59.36% , K 3b A UL,
AR I B R A T O TR A B R B 4 Y 2R
THES CK WA BEZES(P<0.05),CK Zb# T
KELHEHRZENTTEN0.64 g, FHET CK, S
AP R T 70. 16% ; MRS H A B AL S |
EE A W sKF E2En T EHEE T T 38.60% , HE



5 1] XUTAE  FH-1 A1 NJ-1 RS TR L BB i 555 L Gl PR EAERK 607
3c AT, REHH KSR GE ARIENT, 2.4 SAMETREEAZEBRMAEYERREN

FEAR R B E IR R (P <0.05) , il RE 2 T
AL K BRSSP v B, F L HED Ph* Al
T FHE A a8 (R 4 1 25 S L B B AU 1
R A B A& BRI AT LI B 50, e EFE Ph T |
F5 R — G A ke N REMNBE .

A
W 4a Bz S5 W0 A B R B4 AR Y 2R
KIBA R B B3R 1, K 4l ARG B+
B, AR, 23 SORCS AR T B D TR A
BRI A IR BE AR A2 6 0 T A T A

a ,%" b o [¢
B 4 Z 08 25
o . —
3 0 g 201
2 (6
g i o 0.6 §
& o i (e 151
Ia 1 0.41 5
= L‘Eg‘ = 3 ?l‘ﬁ—ﬁ 10-
2 = £
o 'E 0.2 2 54
§ Z n
g - 8 0 0- -
Q =
n Ce' Q‘o ‘l}‘& x‘io XQQ @ GE Q‘ q}‘& x‘z‘o XQ% C&' Q‘o (1'}06 XQ"O XQé
S S U S
> X v > X P > X
R ST o® P
w4 w4 »o g
< &% &
™ P »

AR/ NEFRFOR BENZER (P <0.05) 5 a I EFRMEEE; b TE; o %,
Note : Different lowercase indicate significant difference( P <0.05) ; a. Above ground fresh weight; b. Dry weight; c. Plant height.
E3 P’ HMFEKEEAMET FH-1 71 NJ-1 REFEBRN XA EHE EKENHM
Fig.3 Effects of FH-1 and NJ-1 fermentation broth on the growth of soybean
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Fig.4 Effects of FH-1 and NJ-1 on root system of soybean seedlings under combined stress of Pb>* and atrazine
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Fig.5 Effects of FH-1 and NJ-1 on malondialdehyde (MDA) in soybean

seedlings under combined stress of Pb’>* and atrazine
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