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#§ E: [8#] &M BOX-PCR # A3t 12 4k B 75 (Medicago polymorpha)d 4% 74 &
HHELE T EL LB ARTHR, L EBEN GKEOEMERBRRLHLL
MEBXANZBRBARAK. [Fx] SEHRBE FAGHYE BARBEITY BIZHR,
WM A MA 12 A KB AT BOX o TR B EHR, 28 Hi
i 5 o R T S EF ARG &R E. [4R] EERXEHRTY, RAT=HE1HE
#k SWF67523 & 7% £ 3% &, 4 93.33%, #L0A B #k SWF67523 LA 423k 6y 5 S 40545 ), %
Bkt @B m T ERAR G, A 100%; Hrk SWF67409 kT g, 2 Egfe
& T & A& SWF67523, {2 Laf48 Z4a4h F 9T sk ik K (3818 106.5%); k& T=d Z i)
A SWF67394 & 78 44K, 4B E G, sTHaMmERGTaERALRA R, [4k]
FRBABROEFLBREANANDEEGZRBA ARG LY, FRKFT —HE
H2BE N, RERGHAMA YT Ak SWF67523, vABAL A i H B # SWF67409
Fn SWF67394, 44 = S ARG A & AR T 4Rk,
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Abstract: [Objective] Competitive nodulation ability of 12 rhizobial strains associated with
Medicago polymorpha is tested by using BOX-PCR Molecular fingerprint; effective rhizobial
strains were finally confirmed using the nodule occupancy rate combined with plant growth.
[Methods] The nodule occupancy rate calculated by comparing BOX-PCR Molecular finger-
prints of inoculated strains with those part of re-isolated strains. [Results] It showed that nod-
ule occupancy of strain SWF67523 from Yingjiang district was of the highest occupation
nodulation rate, reach 93.33%, showing strong ability of competitive nodulation, and it in-
creased the dry-weight of their host-plants for 100% by plant test; while the other strain
SWF67409 was of lower nodule occupancy rate, but with highly nodulation rate and increased
the dry-weight of their host-plants for 106.5%. Furthermore, strain SWF67394 obviously in-
creased the dry-weight of their host-plants and with high nodulation rate and lower nodule
occupancy rate, these two strains may had effect on influencing activities of the native rhizobia
and other microorganisms in soil. [Conclusion] We have introduced the competitive nodula-
tion ability in screening effective rhizobial strains, and obtained a strain SWF67523 that with
highly competitive nodulation ability and highly ability of plant growth promoting, and plant
growth promoting strains of SWF67409 and SWF67394, this will provide precarious strains
resources for producing rhizobial inoculants.

Keywords: Medicago polymorpha, Rhizobia, BOX-PCR, Molecular fingerprint, Nodule occu-
pancy
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FRIARTE 45 Y S5 S 45 R T, BTk i AR
6% TR BRI AR o

i FH AR 1C AR IR BR 19 2 T b i 7 VA W
X, —FREAHENEAR T, Kiric LR
KICHIFER lUxAB ., B-ii % AL A gusA | A=
K Lacz BN, 53 <G HE 1 (GFP, RFP,
ECFP)45 S AR 18, AR RIS, R A IR
PIARIC BRI AR ARSI 55— 2805 ik A
FHHR IR P B R 3815 [ e BORARICARIRE T8, 4
RAPD . AFLP $4 &40 BOX 4T 5L A
) 52 )P4 1) — T, LB R/ INI 25 Rl 5
T ZREvE B A, B b el B R K R
BEAE 48 7~ TR AR 3 R 2 ) ) 22 57 90 AR 9 g P
BOX-PCR AR XARIA Il T AR A 7 15t G 8 SUETE
5T, LA 7R N [ AR IR B B AR 7E 431 5 4 2597
RES, IFECAHEY M A KRR I e vl 5 . ER
V14 Fe RO IR AT TR A

1 MRS

1.1 e

W 12 BREEFN R MR IEAT AR UG . TRk
SWF67501 ., SWF67340, SWF67456., SWF67394
SWF67409 K SWF67350 725 H = R A& HEN /e B
1% (Medicago polymorpha); B #k SWF67523 Al
SWF67524 71 5 I 18 S ML IX 1 /e 4 TR Ak
SWF65100 4+ & H =~/ M B 14, W%
SWF67450 . HBUO7001 #4538 2646 Hi7E (M.
sativa); B SWF66437 43 E H =R SCLL A K 5
B & (M. lupulina),

TR FH AR AT RO IR T RT3
FAARIR L,

H IR AT 2 g BT B (- SR R 5 A
S JEUAE AN S 4, P SRR T RE R
B, b FEER O et 3 Sk Y 1,
BIAREH 4o BHEE SR G, T R
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11 449858 50080 5 & 150.5 mglkg, “FIE4E 1
76 mg/kg, FEEHE A 91 mg/kg, 3 NHb A A
R WA T, b 32.70-37.75 mglkg, 4 & N
1.003-1.403 g/kg, A HLE Ky 48-57 glkg. X% LA
BEA 2.0 kg TIEAIEZCAFE A, 12 BRI
I PR AR A B FR 205 7 . 255 I e 1 ol
Hi, AP BIF R AEAS TR Y 3 A LA,
ANAEFEFIAE 5 BRAEY), DIASEER AR, SRH5E
SREHLRIE B, 3t 39 AbFE, AR A
3w,

YMA #5533 (g/L): HEEEE 10.00, BEH:R
0.80, K,HPO, 0.25, KH,PO, 0.25, MgSO, 0.12,
NaCl 0.10, {flgk 15.00, pH 6.8-7.2,,

1.2 REHZE

1.2.1 REBREEFMEERK S BAESR: I
R AR — 2 DL B, TRk, ¥
THYERIZH, R e R R, HThsE, ¥4
THEE R, MR T RE, B0k
5 MAEY), TR 6-7 BRI .

H b e T R BB O B SR L rp, SE
95% L FEALFE 20 s, FH 5% YR GABRENALHE 3 min,
FEHTCHE K e 5-6 K. HEAbHE AR i E T
K27 IR, AR, LIk . YMA
B SR BE X AR T AT o B AN SR, Ak 5 v
PRAET YMA SRR, 43 B3RS 18T R R A
SR
1.2.2 BOX-PCR##7: H T BOXHEZUAIE 54T
BOR RIS I R 8550 —3, IR RER T A
I3 BRI Y S5 TR AR HEA TSR, H BOR IR R kAL
PHEORE, T Ab PREAN [ B BEALPRE 5 PRIERE,
BRZH % 5 AN E A, I 15 BRI B E 28 1 0 IR 1
PR, 195 BRESTR TR SR BRI AR 12 B[R] s
17 BOX-PCR 4347

(1) DNA (1428

PR RN TY R FEHET 28 °C
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Wge2-3d i, A 1mL ARk, BUER T
1.5 mL Eppendorf 4, 10 000 r/min E5.{> 2 min,
v b, M OIXTE ik mikc 3 Ik, M
GUTC™M g bt U DNA.

PIEVHIA ) ADNA bR, BURET DNA
FEMAS 1.0 pb, I 19%AG B AR MEEE I H Tk Al e B
il DNA B3 EE . DNA FE 5P T—20 °C,

(2) BOX-PCR 4347

BOX #1435 14: boxAIR: 5-CGTCAGC
GTCGGCTTGCCGTA G-3'*!

25 pl e WAk Z: 10xReaction buffer 2.5 pL,

MgCl; (20 mmol/L) 5.6 pL, BSA (10 mg/mL)
0.2 pL, 4xdNTPs (10 mmol/L) 2 pL, 100% DMSO
2.5 uL, BOX Primer (30 umol/L) 0.32 uL, #iti

DNA (100 ng/Ml) 1.0 uL, Taqg DNA B4 [if
(5 U/uL) 1.0 uL, ddH,0 #ME % 25.0 pL .

BOX-PCR §"#4#J¥: 95 °C 2 min; 94 °C
1 min, 52 °C 1 min, 65 °C 8 min, 30 M #f; 65 °C
18 min., FRf3AY PCR 7=#—20 °C {#47.,

K HCPCR 4 6 uL 3905 1 pl P TR 5,
JH DNA Marker fEZ: &, 7E 2% iEWHEERS (% EB)
HLUK 6 h (F3LE 90 V);HLIK e FH 28 AMEERS 4T
. B, DiAsarre
1.3 IR 5%t

WG4 SPSS 13.0 KSR E T A
2 MRLH K J7 22 43 #1 (One-way or Two-way
ANOVA); TEif /& 7 2 5 IE LT, A
Turkey 3w A7 2 5 0L, 7€ 45 B N EAN ]
T HIE 2 ] 1) 22 55 28

2 HGiR550H

2.1 TE#kHI BOX-PCR 58 EiL 5

3 3 X ZE R R R SR TR A T A B, SRR
TE3RAS 975 FREEIRE TR Ik

XoF 2 TR AR R R B 14 AR A5 9 A R R AT

BOX-PCR 43#r, 3R1% T X LEPRPEAT RIS, & 1
RS HRR BOX 7 FHe s BE . NI & B, Tk
1B 12 FIKGE 4 RS —2, PGB 1 FIPkE 9
3K, A PPEEFP R AR R TKGE 9 21 12, AN
HA] . AR IE AR BOX-PCR EEIE M A
W F RN, AT 44, B RN R AR I 1]
TERIRFREITUT I A-L 4% 4% SHEEF R
FIREAS — B0 B s A P N a-g v f4,
TR PP R R IELIEAT T 5 RRESTRI BRI AR 43
BT, 3 SHFE AR BOX IR E, 154
PR AE AN R 45800 R e R BOX HEUAlE
Fem, W 1,

MR 1 A, HEMRsRIL A 12 A BOX 70 F
Feo &, Jy AL B, C-L Bl; LSRRI AT,
HE5EMER—20, WA B.C%, A a. b,
. d S A TEITR, GERRAY d R R DA RN A
PRIEESAE A R A B E 3 e R-AS . 3
1 BudE, Wbk SWF67523 . SWF67501 Al
SWF67409 42 B8 A% -5 45 T8 TR Ak TR b 3 — 2K,
A5k AL B Il G, X 3 FhEIEAE A [ RN
15 B 4598 TR R b B R B v, U I R R
& Hofb A Bk SWF67501 . SWF67350 Al
SWF67409 HA TRk 5 4590 AR G — B A H
b HRRE T E SWF67523, R T FikixX 4
RS, BRI R SWF67394 [ BOX 4+ F5 8014
T R R R — 2w /D, 3 B g,
HIRERAY K 609% . 20%F1 40%: T4 HoAt
PRIGEZF R AR 5 2598 TRk (1 — B AR D, 5l
S5 T TR MR AT P A BRI IR AN T Bk
SWF67524 F1 SWF67450 427 B bk 1 Il 1% 5 45 e
PR AR 1 L 5 4 AN [

UEAh, FRATT e R L e o A Ak 1 1l A At
F2 0 R MR ARAT 1) 45 98 TR PR S T A R B,
SWF67523, SWF67501 #EFh itk &l % A il B 4%
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Fig. 1 BOX profiles of part of inoculated strains and re-isolated strians
1 CK-1 (GPsdH); 2: 459k SWF67350-1 (FRiEi); 3: 45/ Witk SWF67350-2 (G7FE4H); 4: 45 HRk SWF67501-1 (°F-
JRAE 1); 5: £S5 FRR SWF67524-1 (F-JRAHE 1); 6: 2459 @itk SWF67350-3 (FJFAH I); 7: 45JRi#ikk SWF67501-2 (CF-JB4H 1); 8:
FEMPTRBR SWF67350; 9: 4 TE ik SWF67523; 10 4 IE ik SWF67524; 11: 4% E#k SWF67501; 12: Marker.

Note: 1: CK-1 (Nongzhang town); 2: Re-isolates SWF67350-1 (Nongzhang town); 3: Re-isolates SWF67350-2 (Nongzhang town);
4: Re-isolates SWF67501-1 (Pingyuan I); 5: Re-isolates SWF67524-1 (Pingyuan town I); 6: Re-isolates SWF67350-3 (Pingyuan
town 1); 7: Re-isolates SWF67501-2 (Pingyuan town 1); 8: Original strain SWF67350; 9: Original strain SWF67523; 10: Original
strain SWF67524; 11: Original strain SWF67501; 12: Marker.

F1 TEHEMENRY SEBERKE BOX-PCR EIEZEE RIS

Table 1 Effect of different strains on occupancy rate and BOX-PCR Molecular fingerprints

HeAh bk FrERAH AR 1 P 1T

NG WAl Nongzhang town Pingyuan town [ Pingyuan town II

jbm - PrOMle - epbkiil G SRR R SRR P iR

Strains ?;Z?nal Profile types of  Occupancy Profile types of ~ Occupancy Profile types of Occupancy

ST re-isolated strains  rate (%) re-isolated strains rate (%) re-isolated strains rate (%)
SWF67523 A AG) 100 A®), 1(2) 80 AG) 100
SWF67501 B B(5) 100 B(4), I(1) 80 B(3), a(1), b(1) 60
swrersa ¢ AG) 28 CO. 4 A@), B(1), C(0) 80 C(0), a(2), b(3) 0
SWF67350 D D(1), B(3), a(1) 20 D(3), B(1), c(1) 60 D(1), B(4) 20
SWF65100 E B(). 38 c(D). 20 EQ), B(1),al),b(l) 40 E(2), a(1), b(1), B(1) 40
F(0), AQL), 1(D), F(0), d(2), e(1), f(1),

SWF67340 F 20, biD). (D) 0 o 0 F(),b(2), c(1), (1), f1) O
SWF67409 G G(4), a(1) 80 G(4).c(1) 80 G(4), e(1) 80
SWF66437  H HQ), ¢), 12) 20 H(), d(1), f(1), 1(3) 0 H(O), ¢(2), f(1), h(2) 0
SWF67450 1 J(0),a(2),b(1),c2) O 3(0), b(2), ¢(2), d(1) 0 3(0), a(2), b(2), d(1) 0
SWF67456 K K(1), a(2), b(1), c(1) 20 K(0), a(2), b(1), c(2) 0 K(2), c(3) 40
meuoror m MO '?((13;)' aw. M(0), 7(2), h(3) 0 M(1), d(2), (1), a(1) 20
SWF67394 L L(3), B(1), A(1) 60 L), b(1), c2),d(1) 20 L(2), B(2), a(1) 40

Control A(2), B(), c(1), A, 1), e(1), f2) B(4), e(1)

d@)
TE: 55 BT BAT I RS I S5 T TR
Note: The number in bracket are quantity of strain for with certain profile types.
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Z HPEFAR SWF67524, SWF67350 KX HR 1Y
ST TR AR PRI R, B Tl R R A 45 9 R
&3 b, G0 BL7E SWF67340 . SWF67394 |
SWF65100 A1 HBU07001 1,
22 BEHGEERSEMERKMEEENXR
CEA AR RRTE 3 Fh 800 A R ST
IS R PR A5 R SR T RS R 2,
HBE 2 Hral J, Wk SWF67523 .
SWF67501 11 SWF67409 1) 0% 5 HAh i bk B
A 83525 57 (P<0.05), LLAHERNIX 3 BRI Y
TEMARR, KIFEE SWF67523, SWF67409
ML R T RN G RR IR R, 5 R
PRELAT i 3525 7 (P<0.05), #itk SWF67523 FEfit
AT, (GRS, O 93.33%, 4RIRN
98.41%:; TMiAEtk SWF67501 455 g R ig
—3, 43910 97.78%F1 80%, {H HAZmY T &
ANHA SR Hkk SWF67394 1 SWF67350 Y
LI R T 95%LA I, MR E R SWF67394

3 SWF67350 X4 1 dE sgm bk 2, {HIX PRE b
PRI R B H e 2 5% . WPk HBUO071001
SWF67450 Fll SWF67456 (4558 5I7E 70% LA
I, ARR I RO T EARMR, AR R T
FALTHEIKT . BRLL B E RS, HAbERk
) R R AR SO R, YT AR A
A, P —3. f DA AT AT RN B R A AR R |
PR S Y T EAIE ARG
3 i
31 HEHGEER. EREEENEDEKY
Al

A BOX 8T EdE v, A
FAARLRE TR PR AR R e () A Bl i 22 5, (5
REFEHY 2 BRI N SWF67523, SWF67501, HiIA
T TR AE A B HE 0 B R SR AT 1 285 978 T A 1]
T A BRI LB, A BAE A e b B iR AR
TR R S P BBk SWF67523 R T =

R2 FEEMREEERYSER. GEXRM RS TENEM

Table 2 Nodulation rate, dry weight of plant, the nodule occupancy rate

Wbk > RS SERR b bR T
Strains Occupancy rate (%) Nodulation rate (%) Dry weight ( mg/per plant)
SWF67523 93.33+3.33a 98.41+1.59a 74.19+7.75ab
SWF67501 80.00+5.77a 97.78+2.22a 53.18+10.22bcde
SWF67524 0.00d 51.11+14.20c 35.11+4.55¢e
SWF67350 53.33+8.82b 96.56+2.29a 47.55+3.19cde
SWF65100 33.33+8.82hc 53.10+7.22¢c 41.81+7.09cde
SWF67340 6.67+3.33d 30.47+2.97d 41.92+6.34cde
SWF67409 80.00+0.00a 84.58+6.18ab 76.58+3.89a
SWF67437 6.67+3.33d 21.96+3.95d 38.86+3.07de
SWF67450 0.00d 70.25+6.41b 61.07+2.96abcde
SWF67456 20.00+5.77cd 78.57+8.25b 55.45+3.91abcde
HBUO07001 6.67+3.33d 76.25+4.11b 64.83+3.97abcd
SWF67394 40.00+5.77bc 97.50+2.22a 66.12+4.25abc
Control 0.00d 28.83+5.12d 37.08+3.29¢

1 ARYE Turkey #idr, ARG FEFIRF—FIA R, F77F 2% 2 57 (P<0.05)
Note: The different small characters mean the same column different processing, showed significant differences (P<0.05), according

to Turkey test.
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R AL A R e B s, LAE R R A R
FEY, KTERERD T A BRI BRI i
Z WM, M SWF67501 KI5 T-4% FRE YR
BifE, W T A MR T Ak, R,
LMK REAE B AP Fh aA F o, AE R
PR SRAR I SR AR T R R AR =, SR
Pl R R ek U TR vk SWF67523
XTHEY) T H TTERECKR, Wtk SWF67501 XY 1T
HOTERIE AL, TR ASCR AR, FECT Y
AR RV E AN 2 . TRIPE SWF67409 £ 5
B TR ey, AR S R A
BEHHL T I FEkE SWF67394 XTHEY) T &
DUERL A, AR, (HH: R R 40
BT L= A TR, T BB K R PR R R AR R 1 T
3 rp AR T A RS R TR S A
F 5 2 R AP HRE B S, 398 b 40 v B 1
AT o - S A A A 8 gtk TR A
VR TS A6 T TE AR IR TR T bk HBUO7001 (9 %
AR, SJLTAE, (BXR EEEY e B A
BRI, ol gE WA AR A A VE A G, TR
BRI T R R TR S T T — PR G R
WFFE A, AR I 5 4 45 980 BE 1 S F P i 1)
SRR I, P HRR T T AR A T e A 4
TERE T WG SRZE0Y, TT LA B 25 PR AR AR
F AP g0 v 1A [R) 2597 g ) SRR ) AR R Y
AR BEAEF, SR o 25 R RN i VE TR A A 77
s A A Y B A AR o8 AL
32 TIEPERTREREBELHEBRMXA
b B 3R T R 5 YR TR I SR 4 DA G,
B TR EESE AR P K, B EEN
i T AR 2 P, T - R A B Y
WA AR TR R, BN A R R, T AR
HIE NS A, e TR ™),
14 A= 4 TR 2 = 3 8 TR B LAt B R P S R
S EEFPARIR PR R . 0k, — ST RN
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R RBCA W R 2ER (h& 2 A L), Uil
2 S b T 2R i I ARR TR AR Y AR A
&, BRSO AEHEAE FHANB, H TR A
TRt G L, Y T EASIERIEm. H
1, FEFEAT RSO IR TR TR BR T B IR, B 1 X Ak
FEPEREATOTFTAD, I X T i Y - S TN 5 Ay
B9, ARIEARR R XHE TR OR, 1 S ES i 11
Tk Z BEIRYIIR, LTS R R PRI R A 4R 18]
RAEHT, DI 1 e ROCHAR A MO R TR bR, 1A
70 ER) A 7 RIS B A3 TR R 5 DA ) i i

4 S

W ASBIE S, O R v ASORR IR A TR PR
SWF67523, AN Al 1) A= K 58 355 1 3
W HAT BRI s Fr AR RE T IR ARAS T 4E
HRJR T TR A% SWF67409 Fl1 SWF67394, T 1E AR
A HFIHIER R . AR o T748
SIS B A X B2 B TR AR AE 52 B g FH v ) o 8 %
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