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Abstract: In the study, Bradyrhizobium japonicum 2-39 was used as test strain. Exogenous flavonoids such as daidzein, 4-
methylumbelliferone, genistein and formononetin with different concentration (5, 10, 15, 20, 25 ;.l,g-mL_l ) were selected as
the inducer, respectively. Aimed to study the chemotaxis effect of Bradyrhizobium japonicum 2-39 to exogenous flavonoids of
different kinds and concentrations, capillary culture method was utilized to quantify the number of rhizobia colonies. The exog-
enous flavonoids which have significant effect on chemotaxis of Bradyrhizobium japonicum 2-39 and soybean genotype NF-16
were selected in the pot experiment to further explore the nodulation effect of soybean. The results indicated that daidzein and
genistein exert more significant effect on Bradyrhizobium japonicum 2-39 compared with other group. The optimum concentra-

tion of daidzein and genistein was 15 pg-mL~". The results of pot experiment showed that simultaneous addition of daidzein

and genistein could effectively stimulate soybean nodulation.

Keywords: Exogenous flavonoids ; Rhizobium ; Chemotaxis ; Nodulation

AR T 5 SURHE W n] A ST e A 2R W [ AR
BRI 0 R AL A L 2, S I T, K
PR FER AR R AR TR U 2R
FG, K ELRERS o M T 4 1Al R R A K BR
AR e U)o o A [ R o R E R I E R AR
FT I IR o ARR 1 UV  ELA R Ak
IR ER AR o ARIRG T ) 14 % X T
S A i | AR A HE P o 0 A 7 A A S
AP AR T B L EE o AR, MR A R
[ R G M B A FE R R SOR 22, R T
ol 98 AR, 50K R b DG i 2 4 )
1M, iR — 2 i e TR R R - AR R ) 2 R
IR T B [ SRR AL AT

TER AR s B v, 2R AR S 5 e &
RS IR RGETERT . SRME AL T4

s HER:2017-07-17

B AR RS Y it . REEIERES T
XA o B A AR, BB 8 515 4 1 v A AR R
WA, EELZE G 2 S RHE P AR TR, R SRR IR TR K i
SRS BRI, L B S SR A 0 e 1
R R, PRUE A S B ) 5T R A R T AR TR 45 0 T 1
B R4 9 JE DR () I SR 3 3k, A1 T AR TR 45 0
R, 1896 4F, Peters 25 R 5T K BN B A AR
150 6 1 B TR R A8 A 35075 = T A MR TR nod JER Y
Fik., WG Brussel 251 % B i TR IR A 14 L oh &2
WE A5 W0 G A Z2 PSR, 7 AR A SIS T AT i
M nod B FRIK , dE— P 28 4 LIS
W R SIS 5o 22 T X AR IR TR %) A 1 X
HR I8 R FEAR B 21 58 b 5 18 B0 W i A B A HH DA
N H A YL AR B B, SR, OC T AN IR S B i )
JR R 2 R TR AT A Tl P B 9 A i DL 1 ) R

ELTA : HEKIRA 7 b H AR F (CARS-004-CES04 ) 5 [FI K BUARAMY 7= Ml £ A AR R F MR8 ( CARS-210301 ) 5 B0 T4 B} 2 P 43 &%
G ST (XB2015SWO1 ) 5 My /R EE T 07 AR 78 5 FF & 9 B30 H (2016RQQXJ227) ,,

F—1EBR-N LR (1988 - ) , 2 i+, B FOF 5 5, BN FAE Y4058 . E-mail : anqi2011stu@ 126. com,

BIMEE kAT (1971 - ) 55 B4 W5 51, EEMNFALA AT . E-mail ; jclt@ sina. com,



6 1] B SR AN B R AR T A S SR AR R R 901

AT L2 A K G R TR (B, japonicum ) 2-
39 i pE bk , 8 BOIC AT 2 1Y R AR 16 AR R
SRS R R B I (R R B R
P ) 5 SCik 4GB 19175 5 4598 1Y R B ) o (4 - W
SEPIEER AR AR R) MBS TR RF
55U S R S IR v R % AR 98 TR (B, japonicum ) 2-39
AR T, 1B O M 98 TR 1 1 52 i) 18 25 114 D5
A FEAT AR, JE— 20 B UE RS B R 0 A
PRESTRA IS, A AR TR 5 R ) 0 45 97 [
RARMAT 5 15 %, S MR8 T 70 1) — 20 iy ) 28 5 B
B HEA

1 HR5H®

L1 ##

18 A= YK MR T ( Bradyrhizobium japonicum )
2-39, H BRI VTAE BEA B A WSS T LR

AR & SRR 16, f B IR VLA RO B
Be 5 I R BedR At
1.2 et

K5 REME 16 BUIIs o) a8 A= B R EAR
A& B. japonicum 2-39 IR AR, LA W] v B A1
MR BYSNEE B i ) . AL B> 5 2, AL ~ A4
HIP IR KRG ER 4 - WL | 4 42 5 B
FIPSANAESE RN 5S4 (5,10,15,20,25 pg-ml ™),
AS HHAGSINZE BRIy o, g xf BREH . I B 404 s
FR I 7 AP IR S B R AR T 1 AR

TEIBUO MR8 T Al 1k B AT W3 5 i IR 2R
P SHE T B. japonicum 2-39 AT H AL, A
MY B. japonicum 2-39 FLATLALH AR LI 16
FHAREA VR . A BESr 5 41, BL 2 R A IR 2K
i s B2 2 He A K G B R FIARIE T B. japonicum 2-39;
B3 ZH b 4 1 S v i FIAR I8 18 B. japonicum 2-39;
B4 AEANR T B 48 5 S RIARIE 1] B. japoni-
cum 2-39;B5 20 R LR HRRE B B. japonicum 2-39, &

WIS AT D, HE A o3 BT A [a] Ak B3R AR R 405 9
i} AT

1.3 MEMBEESAE

1.3.1 %M REZRMNGRKIRBEEAKT
¥ B. japonicum 2-39 $FP ] YMA AR F 3
A 28°C 200 r - min ' fEIEE B R R SR, 4
AT UL A3 5 BE X MR R TR R A VR R A T I
W E R G B2 4 - HIEDIBER 44 7 3
BRI AL 5 2, FH 60% VAW E T 100 mL
ZE R B2, TS R A T, R R R
AT 43 R 5,10,15,20,25 pgemL ™',
B 5 A —HEAE R, B H— iR A7

Wb, oy —uimiR A AR B . B 10 mL HEE R R
W (ODgyp,, 0. 6223 ) T K TR I A T, 4 B 405
WA T, 35 O o R R 2 em A2 AT, NGRS
AP I D o P41, 43 Ik T 28°C 4%
PRI, 00l 1 3,6,9,12,15 h X B 404 AR TE
RAGHEATINE . K BA0E WU, I ACK B4
HMEE R PR T, B AN TR S I T JC R K
h, IRCE AN T A B RR T YMA RS SRIE B IR A
5] o f 15 SR LR i A 28 C 15 Feffirh, 3 ~5 d
J X R A B SR R IR TR K ) EAT I TR, A S
T O X AN RS BT IR 5 AR ) A R AT
FE TN AE , PO [a] e 248 R J32 10 A1 58 286 88 1) o AR
T BB AR R 52
1.3.2 #AbsbREFFGHKERBAR HHEA
FRAR IS B F2 K Fahraeus (10 x ) ; CaCl, -2H,0 1.0 g,
MgSO0, -7H,0 1.2 ¢g,KH, PO, 1. 0g,Na, HPO, 0.598 g, 7
BIRER 50 mg, Gibson G TCER WK 10 mL, 57K
%1 000 mL, Gibson ffiE GZE % : H,BO, 2. 86 g,7ZnSO,
0.22 g,Na,Mo0O, -2H,0 0. 13 g,MnSO, -4H,0 2.03 g,
CuSO,-5H,0 0.08 g, K& F/KMZE1 000 mL, fii
IR Fahraeus B BE 2 1 4%, 403 T F )2 M 35
FN , KIEAL L, BB A% 1:3 WA
WK I R BTN, the FK AL B, Fh—F3E 1T
THEEAL PR AT & 2R, W A P A M T2
Boa ARG Y, AE 05 F R 23 ) e o B ok
4 SR SIS B A AN R SRR T, E DU 0 2R K
SFEEIRANE DL, 70 b AN ] Ak B DR SR R 445 97 1Y)
S
1.4 HESH

K H Origin 7.5 #A7/ER, Excel 2007 FiI SPSS
17. 0 GEit 5 X a4 7 75 225347 o

2 HFR5HH

2.1 SNERFIRRER K ERBEEWERNRZNT

2,11 ks&E& WE 1 PR, Z AR IS B AL
BER R Z W %2, KGR E N 15 pg-mL ™',
HYRE R LTk 5 o B S, OB AR AR H 20
THEERW®E., BArEM 15 h B, S CR &
o R B T TSRO B T 3k 35 A, S T HEAE
W T Btk AR B (P <0.05)

2.1.2 4-WASHER WK 2 Pos, kA 4 - FE
DI B 1) v, R AR R TR %) R A A B T 4 o
HaAl 15 h,4 - FEETE AR EE 8 15 F120 pg-mlL ™!
B, AR AE FH ok, 32 8 Ab 0 AR I8 1A 1A 7% 200 i 40
AATIA 22 fi24 4, — B EZRARE (P >0.05) , H
e B S TR E RN,



6 1]

902 K =
40
—=—5 g+ mL!
361  ...e10 pg * mL!
B — __1 . L—I g
o 21 rewenll ok
& 23] 20 pg * mL T g
g 2
i 9 -
"
EE 16
% 12 -
8 -
3 6 9 12 15
At 18] Time/h
Bl XEHEZEXREE2 -39 @SN

Fig. 1 The effect of daidzein on the chemotaxis

of B. Japonicum 2-39
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Fig. 2 The effect of 4-methylumbelliferone on the
chemotaxis of B. Japonicum 2-39
2.1.3 &Rk WK 3 Fos, BIAER 15 h, 4
2 SRR FAT AR 15 pg-mL ™", SZaAL AR
88 R B PR AR = Tk 35 4, OB AU R R 3 T E
TEFHHREE (P <0.05) , 448 5 B HVR A 20 pg+ml ™
i, FOB LAY HUR AR 35 T 10 pg-mL ™ ]
AT T AL MR TR R (P <0.05) o Eafbft e

JEH 5 e mL BB IGAE RS
36
33 1
30 |
27 A

24 4
214

IR B 7% $LCFU

3 6 9 12 15
AR Time/h
B3 S«ESEMINIRER?2 -39 BLERHZME
Fig. 3 The effect of genistein on the chemotaxis

of B. Japonicum 2-39
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chemotaxis of B. Japonicum 2-39
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Table 1 The nodulation effect of exogenous flavonoids

on B. Japonicum 2-39

4 TR b
Treatment Mean nodules Standard deviation

B1 0d 0.0

B2 36 ¢ 3.1

B3 34 ¢ 3.5

B4 64 a 4.6

B5 55 b 4.4

BL:AMJFSEH B2 . KB, B. japonicum 2-39; B3 . 44 5 ¥
Bl , B. japonicum 2-39 ;B4 . KRG # & + &4 H %[, B. japonicum 2-39;
B5 : B. japonicum 2-39, A[FE/INE FhFRE SR E(P< 0.05),

BI1 : Exogenous flavonoids; B2: Daidzein, B. japonicum 2-39; B3:
Genistein, B. japonicum 2-39 ; B4 ; Daidzein, genistein, B. japonicum 2-
39;B5:B. japonicum 2-39. Different lowercase indicate significant differ-
ence(P < 0.05).
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