W BB M 4 ¥ - 3 it Vol. 23.No. 2
20005 2 H ACTA ECOLOGICA SINICA Feb. ,2003

AEXRBER(uABRRZEHRBERE
REENRSEEEN

?"’Hz’?l'zg g&,J\%l.*’%%ﬁl, Fé:\ gil, Hfi’f‘ﬂs

(1. PSRk K2 B 625000; 2. UMM ERMBE . BE  637002; 3. EhRlk IR AT 4300000

WE Lo AR ERFER A BNERFCER EREHRUBBARRIFNMMANER. FREL=F
AN lurAB EE RN AR EHT TS HEBT — K% LurAB BRRIZH A K
Cspr7-1, 3 Cspr7-1 #EFTHER AR IC B E M B IEREHRN R XY, LurAB RE R BT RFE . WH
HRBE AELEKEEATHITHCHKRS L RRRENERERRR . B RIEE Copr7-| EHBRE
Lo G REIAT 61 3%, b H R MM RSN R, U H Csprr-1 EER LR BRREHEEM
W LEMR, TS 22.3%~39.6%.

EWMR JurAR RERIC; WERLERRTN,; E4#

The competitiveness of Bradyrhizobium sp. (Arachis) studied by

using luxAB marker gene technique

LUO Ming-Yun'?, ZHANG Xiao-Ping'*, LI Deng-Yu', CHENG Qiang', ZHOU Jun-
Chu® (1. Sichuan Agricultural University,Yaan, 625000, Chinas 2. Sichuan Teacher's College, Nanchong, 637002,
China; 3. Huazhong Agricultural University,Wukan,430000.China). Acte Ecologica Sinica.2003,23(2):278-283.
Abstract: The lurAB marker gene is useful in microbial ecological studies. One strain Cspr7-1 marked with
luxAB gene was obtained triumphantly by thri-patental mating. Detecting the characteristic and stability
of Cspr7-1, the results showed that: the lurAB gene not only expressed in Cspr?-1. but also kept
stabilized. Using the lurAB marked gene to study competitive ability of Cspr7-1 with soil indigenous
rhizobia in N-free solution pot, we found that the Cspr7-1 had higher nitrogen fixing elficiency and
stronger competitive ability than that of the soil indigenous bradyrhizobia. Nodule occupancy of Cspr7-1on
peant root was 61. 3% on average. The competitive ability of Cspr7-1 was different between main root and
lateral root.
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BB GETHEEREERERBERANTENCEANESNAE, RRAEENEMEREE 48E5
IERBEEEIRER ABSARE IS FESTES SHRMNETREE=RAUEZRR
FREPHNIA. B BHRIBREMAENERLEHSNEERRNER. HTERERENE
TR -FRE—EETHHE BEA I ARNAMTE. BREFRCHATHFEHFIERR,
B TFASEFEEENRTR BEAEEARFENRE A¥XEARRMETELIRIEFNE.
luxAB RBEN—HEE. SENERFIIER . CERNMRSEEFRAEHA"Y. BWEE uaAB
HEAGIER AT RS NRE NS FESE. CHARBE AR furAB REFCHAWEEER
HERBES T ERBNEPEROSTFAESEEE R LMHE,
1 #EAFik
L1 . R

G R ARRE BN E 1., KB LB ARG EEFE, S ENEERRER YMA
B 5 2, SM B RS A F R e B B A T IR K K 4T . 3% 3% BT I AR B A R T 2 I
Hodk i 4 90 % MR X (20ug/ml) H W (50ug/mD), B (10pg/mD), L FEFE X (50ug/ml),

*1 WHEEH
Table 1 Bacterial strains and plasmids tested
[ 43084 PR 3 ]
Strain/Plasmids Relevant characteristies Sources
Bradyrkizebium sp Ap' Soe* Neo PNk X s B R
Spr7-1 P ope’ Ne Department of microbiology ,Sichuan Agricutural University
smids
Plasmids luzAB Te' Spe R K F RN FARE

pHN102

RK2073 Spe trat mob” Department of microbiology .Huazhong Agricutural University
p.

1.2 lurAB REEID

& R 8 B 0 R pHNL0Z A9 SR K G 4T 3 F1 & S BY DR pRK20T3 M BV KB F N S R 2L
FEEHNEAS SRR R FEEAT R AR R N spr7-1 MR H Neol10pg/mD i E KM
Sml TY $FIW . F 28 CHREBIEIE 72h 35 W FOB pHN102 K 5 F 3 840 T 5ml A0 iz o B 0 i 4k
X Ap(50ug/m) (] LB S Ml 4 5 8 pRK2073 89 K BT SR T Sml b4 B o BE 424 % Spe (50pg/
mD LB AH P S CHEBEAIE. A LR EEN REERAHEHU 2 1 1 HLARSG AXH
TSRS MNE BRI R E MR TY PAR L, T 28 CHEH 24~48h, HEBR KW RRA LivM
BT SRR, 10 R BT WA R B AL X To(20pg/mD) ] SM 38 48 50 4
AXESM TP RE B SCRBFLCHER . IDFWER, Fhbit ML SEEE,
L3 RidEHEREEA SN

F B Y Eckhardt BT RAE I, B BRSO ESS lnrAB BEREHMENRA
VAR E AT B E AR IC I SRR YMA B E R L 2 CERBERIMES R
D3 EHA 5~10pl 0. IXMBRE AR ST NEEELERL A XA iCR,
Le RRBIMBREEOEMALREREREN

EHRAMNSEREEHT MEFCHETHZERSANERBEURETRAERZHTHERRES
B LIRS MR AN FHERKETERBNNE., EXHARRMET B R HRid
EHOMEEER ERMERE FTREEVRE HRAE . ARENERTESRBAT R4,

FICEHMRERERMERASESETRT. MHEEYMABAELESHES K BB
100 ~AME, SR AREMRERARNEERN YMABEE L FRCERAEKHER CENEY
R HEFHABNABERENEIREAR, 55 - RERELRGT DHGCERMN RN EHTH
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AR R R AR ST, R AR 40d FHR IR, BRI TER F M A 5~ 10pl
0. 1% IR EEREPRERE A X- K IDFE AR LRSS A RENTE I,
1.5 IRiCEERS HE B RS RERRR
AXEABRELROKEIEN I D BRERGE Iml S8 147X 100 MDHEARGEESTO@AO
R R # A AR BEARIC R R X ACH A CE Iml ST 1. 28X 10° ) % 1 1,40
WRWEAEH LN RBAED, LR X B RN B sk R BEEARR ERER
LR EN i3 kAR
2 &R
21 lurABRICEBENFASEE
WA L AB ROLREE R B FOR pHN 102, FEH B DB pRK2073 EHBY T, B S R AR R MITHES
HE. U EREFRATEHRERGERDABITE. ARANATAEE Tc MIREHSRIFRE SM, B0
HEXREEHPHEEAN . ZHNCEREE AND RSB AR EEREFEBRREEST. &
HWESER EHEBESFHITHFR LR EE S AT AN BEE, SRILE 2,

X2 wxABERARRETELERANEHS
Table 2 Transfer of luxAB gene to Bradyrhizobium sp (Arachis)

HERERE NE

MH REEWChoice  HBummE S MEE ey HERE
. . e e N . Luminouse R Transfer
Strain medium (Antibiotic Count medium K Total colonies
i colonies {requency
concentraticn pl)

Spr7-1-1 Sm+Tc(20) SM Z 1.57 X107 1.27X 1077
Spr7-1-2 Sm+Te(20) SM 1 1. 74X 107 5.70x 107
Spr7-1-3 Sm+ Te (20} SM 3 5.7x 108 5. 26X 1077
Spr7-1-4 Sm+Tc(20) 5M z 1.12x 107 1.79%X 1077
Spri-1-5 Sm+Tc(20) SM 1 2.3%10° 4.35% 1677

HEIAL WEHELREREL = FF R CHTHERRBHARRE AR EBE L 27 X107~
5.7X 107"z,

RBEATEHAUE ETY REERZPERENHARY BORENK BITRNBRNER
Bk, NERBEXNEREE KBRS FSHRARENE ABZT & . WS RRNERILTA
WAEREEREE S A,

AR BESFEAATREDESREHYEHE LERIFDER ARRERRLEE. &
MEkBREL Y RUAXBEACARNE RS LA 2,

2.2 RiEEAMEEEEAEWSAERESERN

Wb Wb Cspr7-1 SR BB spr7-1 L 1: 1

MR E . T28CH4CTHRXEAKRE, B 7d B

i

a WM& colony b X-EF X-film

H 1 f#8EA TR Bz HBEESGFHEAEHEN

Fig. 1 Plasmid patterns of transformants Fig. 2 Luminescence detection of transformants
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B HECRSEREE MBS, SRS R AR E BN BB RS- ERHIXER. B
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Fig. 3 Survival and competitive curve of lahelled strain
3
and parent strain 0 1 5 10 24 48 72 96 120

B4 Time(h)
M4 fRicMsaL R EENERITRE

Fig. 1  Growth curve of labelled strain and parent

1 28 C MM & ¥ Total colonies ;2—— 28 C R M %
#% Luminouse colonies; 3— 4C A # # ¥/ Total
coloniess4 -- 4 C & X W& Luminouse

strain

BB AR SRICHEMEEERMERNATLES B EHEINEREFT LAAERR S
MR {E KA A SR AR R 96h £

FERR I B PR 1 H 5 O bk A 6k B Y B RF R AR Wk 3 E R A R R LA TR
BRFE WG LA A RN A0 8 A AUIE AR N B NI vk S E B .

HARiC B PR TE YMA BIRIR S b S i

5 WG B 100 R EHE S FEME LR Te f X3 FENKSHANESERELE
B E T YMA SR -, 5@ % 4 m Table3 Differential comparison of marked strain and parent
T RO .S KR R 4 strain

W WHRER rAB BRSE 1005 wpre  PhnT) MA@  HRTEE
odule Fresh nodule Dry lant

REEERETHR L ARERRES, Hims ool e weight weight

PR LB ARSI EER R EEHEERE  Coprr 11 2342 0.073a 1.274a
ERNEIRE, BERMBRAE. Cspr7-1-2 21.2a 0.075 a 1.331a
I R R T YRR = B kU Cspr7-1-3 25.5a 0.086a 1.376 a
#Fi&#imiﬁﬂiﬂ,%ﬂ%iﬁﬁﬁﬁtmﬁ Cspr7-1-4 24.0a 0.077 a 1.172 a
Cspr7-1-5 23.9a 0,090 a 1.267a
W 2EWKE ARNTUFHBRM. BN TEE g 23.7a 0.081 a 1.403 a
IR0 WEE R e TE M U X adeic F A CK 0.917 b
ERRENE. @S mRIER—BEEREEN 158 2,045 1.391 9.192

. DEHEHN 3 REANPHY . RANEZHNAER
AR U R R ST BB TR L FE B E PG 4B/ 7 A B 55 A5 i B 4K 25 5% 2 3 The data is the

R R average of triplicates. a indicated there were no difference ,and

HEASATE. RMAMATEREENEY b indicated there were significant difference between marker

strains and origins strains

& oSN Ll L, RAE R RM R AR Rk, #Y
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Table 4 Fault percent of fuxAB gene
m
HEVEREE Tpar’  WiCER
g Colonies on 8 EEFAHEYK) L
R Colonies . . - |
Treatment  resistance Fault rato of
X on YMA . F,
plating . marker gene y
plating
o o 100 5 [ —— T
Cspri-1-2 95 100 5 u X- XK X-film b FiL ¥ nodule
Cspr7-1-3 160 100 Q
Cspr7rl~4 100 100 Q E 5 ﬁlﬂﬁﬁt&#@i&ﬁ?ﬁﬁ%ﬁﬂﬁ‘]ﬁiﬁﬁ&m
Cspr7-1-5 98 100 2 Fig. 5 Luminescence detection of nodules inoculated

with tagged strain under symbiotie conditions

25 GREAMNSIEMANEEEL LN SAME
Table 5 Nodule pancy between lumi rhizobia and soil tndi bradyrhizobia on peanut plants

EMP (1) Nodule number on main roots MY 4 Nodule number on side roots K K ARM
ERRRERE %) TR ARE(H) ~ AMECDH

Trfatuim BR¥% Iff;ﬁ:e!:t Occupacy of if::ﬁf:ﬁ Occupacy of (l)ccaAlpacy of
Total nodules luminescent lumninescent uminescent
nodules nodules nodules nodules nodules
Cspr7-1-1 11.7 5.8 49. 6 1.3 11.1 §0.7
Cspr7-1-2 16.1 6.3 41.7 2.9 19.2 60. §
Cspr7-1-3 14.2 6.0 42.3 3.4 23.9 66.2
Cspr7-1-4 14.8 8.1 41.2 2.4 16,2 57.4
Cspr7-1-5 16.7 6.9 41.3 3.3 19.8 61.1

FRPFFIBEY S R ER LB The results were the average of triplicates

MBS AN Copr7- | EREBELHEREC L FRRBEOTFEART YLD 61.3%, HituR
RUEREOEER RN, AT AR THP R R EAE R LS L AR AN ESSH
MR, AR RCEREEELNINST. AMARAENMREHYREAFSENSRERRF, 5
ARSI RS, SRR NE TR BRI MR H 22. 3% ~39. 6%, 5+ FRERE L RF
HESHFTHEX.

3 Wig

FRARXMEEFICENTE R EERBENEFEMENN FREHALBEERAZEN
HERBX . RANEHRARKCEES A EEEOERIAGTERESE, Z2MASREXA.TRREE
AEEGT BREXSEAHT FIOREE spr7-]l PHEESEERE. MENLEHKAE M DIRED,
luxAB BHGIEHEARBMENE. B B AERERZ LN ET SR NE D EREEATH
FLtygmil AmMAERL S L EEE s SEE DG Bl ZRAER TR N EREE,
HRRAESRE LNAFE TGRS ESE0M,

M- EEARREER urAB BRBICRREARRFN L ERBETR T FREBEEFZINE
SNRRTUMRESEMATHEEARIELEN . EEE N AABRFEORB NEERURER
FE, 08 CCD M AHH (chargecoupled deviceenhanced camera ) I & X% KB H (urAB B HIF
LREMARE,

BRENSTSHANZHNEFEMIBE— T A RAAR MEASTEAREX B EH
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F0°0, f FIE R ARREAR AT MTHCEES L ENEZAMEPEMEN LK ]
wERAHTAMRENL—FUEE.
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