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Screening and Optimization of Culture Medium for Bradyrhizobium elkanii Y63-1
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430062, China)

Abstract: In order to promote the efficient production and application of the Y63-1 strain of soybean slow growing rhizobia
with broad-spectrum and high efficiency, this study screened and optimized its culture medium. Firstly, the growth rate of
Y63-1 was compared in five basic culture media for rhizobia, including YMA, TY, SM, PA and BSE. The results showed that
Y63-1 grew the fastest in TY basic medium. Single factor carbon source and inorganic salt utilization experiments were
conducted using TY as the basic culture medium. The results showed that glucose was the optimal carbon source for the growth
of Y63-1, CaCl, was a necessary component of the culture medium, and Rh trace elements had a significant promoting effect
on the growth of the strain. Further orthogonal optimization was conducted on the four components of peptone, glucose, yeast
powder, and Rh trace elements to obtain the optimal culture medium for the growth of Y63-1. The formula (1 L) was: 8 g
peptone, 10 g glucose, 3 g yeast powder, 0.1 g CaCl, - 6H,0, and 3 mL Rh trace elements, pH7.0. This culture medium
can also significantly improve the growth rate of USDA110 and can be widely used in the large-scale production of slow growing
rthizobia agents.
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FUT D HIETSE T 16S tDNA FEFIINE Ho X 4347 25
R Y63-1 S [ A M9 181 )& ( Bradyrhizobium
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1.1.2 245K YMA BARFREE(1 L) :10.0 ¢ H
FEWE 0.4 g BEREHY 0.5 g K,HPO, 0.2 g MgSO, -
7H,0.0.1 g CaCl,-6H,0.0.1 g NaCl 4 mL Rh ¥t
JCEW H ddH,0 EAEZE 1 L, 78 1 LRIk E 55
HHSIN 15 ¢ B RS BT FC AL YMA REARRE 3R 3E

SM i ##%£(1 1) :10.0 g HEE 2 0.5 ¢ K, PO,
0.2 g MgS0, -7H,0.0.5 g KNO, 0.1 g CaCl, -6H,0 .
4 mL Rh g0 E W JH ddH,0 EAE 1 L,

TY Ji555(1 L) :5.0 g HHEME 3.0 g BEREE
1.0 g CaCl,-6H,0 J ddH,0 4 E 1 L,

PA $5373E (1 1) ;2.0 ¢ FHH 0.5 g MgSO, -
7H,0 JH ddH,0 EAE1 L,

BSE }777%E(1 1) :10.0 g H# 2 0.2 g MgSO, -
7H,0.0.5 g K, HPO, .0. 1 g NaCl.0.1 g CaCl, -
6H,0 4 mL Rh i@ c R H ddH,0 EHZE 1 L,

Rhii & JCRM (1 L):5.0 g H;BO,.5.0 g
Na,MoO, , ] ddH,0 EAZE 1 L,

1.2 Ak

1.2.1 @aER B REHIER Y63-1 WRIER
Y 100 mg- L™ Z N H B R YMA AR R,
F 28 CHEMEIEFAE T IE IR B W K 1 (5 d
i) . BREUE AL IS Y63-1 MW W IS R T
75 mL YMA KRR £ 350 170 romin ™', 28 C &R
P
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b (B FREATCN 75 mL) |, T 28 ClHER IR
AP 170 remin ~ A TEESR ., 43UIME5,11,20 B2 31 h ik
BN, {3 A360 78435t 5t BE 1IN 2 15 57 1R
0D, fH. 27 Y63-1 7E TY .YMA SM PA LI X BSE
HAE K ODg fELN SR, RAEAE K HOR, 4 Y63-1
AR ek Fe A K R A R 1 R 2
1.2.3 FRE#BRIZARAPEKSE FL RE L
TR A 4 v A Rl YR 43, DR AR | RERE DL &
HERWEMRRIR, 43 T B AEE R TR
Y63-1 TR RFE 1% 2R it 73 I T 0 28 B A B 7 Ak I
TSI AN [l 55 1) R A 35 3 v | (R E O R R
FFREEMARUN 75 mL, R)5 T 28 CHHIRZRIKT
170 remin~'$53% 24 h JFIE 0D, fE, LEAS Rk
PENT R AR B Y63-1 A= K R A5
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AR O 1 Y A 4 R e M e AR R 4 4
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(1 Y63-1 BRIPRIE 1% 42t 3 il VS i 2 0 RS 77 0
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FARAL IR BRE 323 5555 31 h R I AE 0D, {8, HEEE
USDAL10 78R3 56 i A K 0% PP I Ak S
IR ERGWREA LB AERBEE (W
USDA110) fy A= K %
1.3 HiEoH

JEH Excel 2016 #CF 347 848 5 2, 4K 5 H]
SPSS ver. 25.0 4 {F (SPSS Inc. USA, IL: Chicago)
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Fig.1 Growth curve of Y63-1 in five medias

2.2 Y631 EEEARMIEMN TY BHREFHE
KRR LI

TG 45 77 3k 1) T B2 A R 4y, & R REAA A
A= 4 , SRR B W Ak A i s T
WRERL S TY KE RISy POt T AR R,
g R A AR AR TR Y63-1 Y AR K R X He
— Ak, SIS, Y63-1 7E LA 28 A Bk IR Y
TY Brgedbrp A KR 38 5 T DL S H
WA TRIR Y TY 5355, 0D, (Hi5 %] 0. 659, 78 TY
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Fig.2 OD, value of TY mediums added with

different carbon sources after culturing Y63-1 for 24 h

2.3 Y63-1 EREEMRARLTHER S TY

EFEEFNERKERILE

B 1 RTAT, Y63-1 76 TY K537 kA K o i f
P PA FEFREEEE — YMA i gR 5245 = PA Bk
FHEST TY BE 3R AR DA IR /R, Jsm T
MgSO,-7H, 0, TY ¥iFRAks YMA AL, Witk AR K&
HRAEDENZR BT TY RECAHE A
PR, W YMA 353567 o AR T TY 34 Hm
T Rh o R, PR I DL 4 0 0 ik 5 40 ) 4R 5
MgSO, - 7H, O, CaCl, - 6H, O LA &% Rh f# 5 & %t
Y63-1 A KRS AT S0 Uk, ANl 3 o, A
4 Ak CaCl, -6H,0 BY TY HiFR%E  7ER 3524 h 5
H OD {845 % BEAH B3 F M, W CaCl, -6H,0
PG SR AN T /D B B SR 5 B ZH NS Rh
WICEM TY B9, 7235958 24 h J5H OD {H i 3
X (P <0.001) , £ BIE N Rh il oo R vl LA

Pt Y63-1 B kR 1Y 2L 5 C 4l M E i MgSO, +7H, 0
B TY R 58, 1 9% 24 h 53 OD %% CK A fr 2
T I AFAE B & R 225 55, R W] MgSO, - 7TH, 0 Xf
Y63-1 AE K IFA KR,

0.72
*kk
1
0.69 |
g *
A 0.661
o
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T €L
1
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CK A B C
1 7% Medium

:CK.TY + #& 0 ; A. TY + #45% - CaCl, -6H,0;B. TY + %
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Note: CK.TY + glucose; A. TY + glucose — CaCl, -6H,0;B. TY +
glucose + Rh trace element; C.TY + glucose +MgSO, -7H,0.
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Fig.3 OD, of Y63-1 cultured in different trace
element media for 24 h

2.4 EXMRMARE

R R L5 R R TE TY B g E b ifs
i % Rh i ST 2 WRCAR AT DA k2 A8 A MR TR
Y63-1 HYLE I ANE FUWR SRR A 2 TY B R kY
FERST, Wit Ly (3Y) IEZSIREE X LA | 4 A~ ER
ek, a2 1 BT . Y63-1 78 4 S E5 53t hi ik
KRt W22 R NEE 2 P  AE A5
FREEREFR Y63-1 I, 4 g 35 il o3 % H A R
FIEEIE O 21 TR > A HE > R > Rh i T
. HIr2ormrkm] 4 fsirBxs Y63-1 K3
A WEMER W (%R 3), ERMARE W REHS
H:8 ¢ MR 10 g FAHE 3 g BEEEMY 0.1 g CaCl,
-6H,0 3 mL R ItE,

z1 L3 EXKEIZFITRER
Table 1 L,(3*) orthogonal experimental design and results

=) K Z Influence factors

Test No. AIATE Glucose 4 E1 Peplone BEEH) Yeast  Rh f(REIEZ Rh trace element O
1 5 5 4 4 0.6255
2 5 3 2 3 0.5835
3 10 8 2 4 0.7640
4 10 5 3 3 0.7695
5 15 3 3 4 0.6715
6 15 5 2 5 0. 6600
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&1 ()
S e =) % Influence factors 0D,
Test No. HZE Glucose  E M Peptone FEREH) Yeast Rh 8 IEZ Rh trace element
7 15 8 4 3 0.7355
8 5 8 3 5 0.7430
9 10 3 4 5 0. 6255
x2 L, (3" EFERUERNMESTE
Table 2 Basis analysis table of L, (3*) medium optimization results
WiH Ttem HIZBE Glucose HH R Peptone FERLBY Yeast Rh 7&K Rh trace element
K, 1.952 2.055 1.984 2.061
K, 2.156 1.877 2.007 2.088
K, 2.067 2.243 2.184 2.026
k1 0.651 0.685 0.661 0.687
k2 0.719 0.526 0.669 0. 696
I3 0.689 0.748 0.728 0.675
R 0.068 0.122 0.067 0.021
HeH7KF Optimal level 10 8 3 3
F T Primary and secondary EEWR > #AE > TR > Rh flliE R
=3 AESH
Table 3 Variance analysis
K2 Factor SEJ7 A Sum of squares df Y977 Mean square F P
FEHE M Peptone 0.070 2 0.011 36.333 0.027 "
& Glucose 0.022 2 0.004 11.924 0.077
TR Yeast 0.001 2 0.004 13.044 0.071
Rh 7{#7C# Rh trace elements 0.008 2 0.001 0.077 0.929
R? 0.791
2.5 MRAUIEFEMRIE P84 K G AR USDAL10 15 3% 30 h #E47%f kb %

XA R RS TR T R R 4 R K 4 ok, W] USDAL10 TEJ G 15 SR B rh 0Dy, A 1. 167, 7E4L
Y63-1 7EIE AL K PSR B3R 30 h - ARIEFREET OD g, M 1.797 A KR T 59. 13%
J&i ,OD g fHIAE] 1.539 784G TY ol 1,251 B K 45503l i iE 52 i 56 0 1h I 18 3% 75 2 [l ]
HOREE T 23.02% , Hik B TR B EMRZER. 5 DR e AR R A K BAA RN T,

R4 Y631 EXMALIEFERIE

Table 4 Validation of orthogonal optimization medium

ODygg0
KRR o — o AT
Soybean rhizobia T SRR IESAACHIR A Increase of growth rate ratio/%
TY medium Optimized orthogonal culture medium
Y63-1 1.251 1.539 23.02
USDA110 1.167 1.857 59.13
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o bR R T o T ARk B R AR AR L R A T R A R R A 5 G AR TR T, R 0 63 b
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ORI AN T AR o LA sl R A R B RORE I BB S b T 41  RE—S5 %4010 4~
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YMA 595 52 e FH AR S AR G R 3, 2
BN TR 7E YMA 559835 F AR R, A R AR IR B
FEAR KR F7 5L 1 32 DK A6 T R AR B U e YR
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ARIAMRE T R S DA K AR R
HH103 A B bk , 7847 20 PR 2R e 2 U5 R i A
IEAZ VTR , 0 dpe A 1 75 3 R i Uy, S5k
B, ZBEARAE YMA A K RO, B EERR TR E
BRI BEREE  SRar A DUt B AR
A HNO1 Fi12 A 78 K &7 AR 1A USDA110 Ay ik ik
B, HNO1 76 TY .YMA 1 BSE 55553 e (1) 25 K BE A
I HAEHRTF7E PA A1 SM Hp 9 A K RS ; X USDA110
BT YMA #5557 B0 AR 50 0 1 Hh — i e A 4k
JEHE 5 2 A% A A B A Ak BE 3% 5L 18 AR AR R T
USDAT10 757 45 b5 i) Az 1 o B Jms th 72 e )L
Pl o A A R B B AR RUUR O B B By, 9 HL A
2 TR Y T R 36 () 5 e A At S OK O, 2R
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1 YMA TY .PA Fl BSE 4 bk 33 3 p b7 4= K 1
BURT , 25 R R WL R R YMA A KA 7F
YMA R 3R HEAT il A RS0 2R B, DLH 2
SRR TR A A SRR G B % 5 v MR TR A R el

H IRA | RAT L R ZE AP B 5 A
BT HEAM YMA K525, & RS R, ks
FrE BRI I, B R R AR kb Se e IR, R L
A R A 0 2 B R R AR Y AR T
Y63-1 7EHE T HEAE 5 35 I IR S i) AE TY KL
Kol W& TAEH B A (A4E YMA) thiry A=
KR R TY $EFEP RO LY Y63-1
KAL) RS — 2 W AR IR, T 7E TY 53Rt
HOIAE 2 i S 2 48 T AR A Y63-1 AR K
HRE, HT TR BENMAY , e A K Bk
SRS B, FR T AR B S AR T AL R
TCEP HAPs 2 4 R B T R A R
V5 H v R G A0 e 32 1) e 1 22 B 81

1R JEE A B R A A P o o T e R K A T e
(1 £ R R T T2 R R e . TEHLER R
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IR K 2 I A7 70 LU i rb sl A DA il i 5510 1 33
T S Tl ) ) i A3 A D ) T2 R ., TR
ENIMIRIPOPEe P Y %N LIS S
i e T SR IR B R ST R ALY, B R R
FUVR, %00, B ER & Rh i R 4 A InR kAT
TEAZ B, D0k R — 2 43 10 il % o, R A5 I
LR IR BT

4 it

A 5% i 3 22 ) 3R TR AR AR B Y63-1 7
YMA F55R4E SM 359 2 TY 3555 2 PA K5 A
BSE #5355 B A 1) A K i 28, P i e 1 TY 8%
Fi K Y63-1 MR ARG 3 . B R0 4T
T TERENE H s A 3 R U LA A
RRIR B RE IR Y63-1 A K R b, - HA 45
BWERIR) H 24 %% ; Rh iz St R 5 CaCl, - 6H, 0 Xf
Y63-1 A KA W AR HEAE T, 76 DL i ge i BE il
1 EHCEI A B SR R | Yeast Extract \Rh it HR
4 A%F Y63-1 AT b R 5 ) 1 PR 2R R A T I A8 ik
B 3 A 22 43 BT, A6 AS 0 0 B A 2 R Y B
FRIEBCTT (1 L) .8 g MR .10 g WA WE 3 o W)
¥5.0.1 g CaCl,-6H,0 4 mL Rh M TTZE, A5
DA T A K GARIRT TR Y63-1 R L, &
S HAEAE G R 32 5 YMA b A K 248 i e, ke
MR TS HARK BT TR, b Y63-1 i
BRI A AR A T R T R e R, e, fE
AR5 5B 4 75 A Rl B 3 B T L R S A AR R
P ( EL4n USDAL10) AR, W L) 3z b 18
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