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RSZHANTFIREBEEEENL
FEMBES XAR

RERV,ERBE FEE

(L.HREREYEGTRR, BPG R5H 726000
2.BERABERZERBEEER, REARYS FEYEBEALRE, KE HR 712100)

W E AL EERERAFAARTFHORREE R ISHSLF AT T 125 AREURMEREX
M. BREU AP ERSHAAWKERLE) Z Ak N BEEFpHABRE S AKX LR PELRLHNA
HAMHERUR RS AR R L HIRH BL A KRR AR EREE R BN R AA T Bk
WE3.0%0 NaClLL2S%H W TANS pHIZ By YMAR R E LA K, ABEL X MREERA, £ 80.5% By 48 M
#AF L, B CONWSX0922 4 , B AE/RRRSNERRE B [ L4 o h kP EPIKC L TRERTERSLE,
Blad 9hAxpER kT ERAURS LY, FNAL | KALFEFIURAERS LT AN BV ES
REEEALESK. RV AUPBNZAXB AU SS R EARE-— R, AFEBR LA XHARH - SHARA

io
XA FAURTFRAE  RB S HH
FESES: S144.3 X RIRIRME: A

L WA F ( Lespedeza floribunda) 7 G+ 918
FRBEAEYY, HRR KL, BA B MENE
AP, AREEETRE AFOLBEER, R
RS LR AE F R LA R 25 F, 1 B 2K 1 R+
LN R R, SRR TFXERR
AL RBEETEX, TEAMXTHRBE
BHHHRRELD XTHEEN EFHHELAK
FHREEELHARE, AHRERTHHEAH
X BTSRRI 59 B, ERI B A HE
B—B#TT 125 TARAELERNE MBERESE
S, BERRESEHETFREFNHNREESHEHSRN
AL, HERAR R Bk, AR E R
BHEFBREKE,

1 MHRE5FE%
1.1 tX#E#%

HEREEN S MACREFHNEEAKL TR
BOBRESLEKERE, KKA 9Sn BERH R R
30s,1 g/L FFRIETE S min, BHE Kbk 6 1K, BJ5 A
BTFER . YMAERE LR Z"FRIRER T

W28CHEFERRERENRIE A, E2K
e, SAMERKFTICTRELR,. XA

7% 8 %8 :2010-01-10
ELWE BRAEHETHEHARBRIE (08JK280)

K S : 1000-7601(2010)05-0097-07

KRR, RS AR 4], FARItEA
74 BRECIEA MU, H 59 R A B R R E TN,
F5h 15 RE R B L E B2 3 B T Rhizobium
Sinorhizobium . Mesorhizobium F Agrobacterium, # Al
HEHRERIR BRARRE 1,
1.2 #HRAE

Wi AT, e B B BR7E YMA S E¥E 1L, &
A YMB(BPRABRAR I YMA) W 3% 37 3 28C 1B IR
¥ 3 do )5 8000 rpm B .L> 5 min YU HE K, BT
HHUO 8 EHB KB LERERBERERAR,
AEREMBHARRENIICHFNERERE
iR b, 28CHF,3 d EMEHILREROAMB S,
ARRMET 125 WABEAER, BMERE 3
WER,&HER I E 35 7 2B & 3 B &
iR RICE 5],
1.3 BEHZE

H0 2E BPER 4 R B BT L AT AU B B
H AR SR H 0", RATYY
4t (UPGMA) , [l B R 2 Bt A MR AT
MINTS BT RE ST, RELERURRE #
wHRRRS

EEHM RERO965—), B REEHA BHE BLHRE, TEAFMEVERELNS FEDETBRFR . E-mail:jyl65se

126 . como

BREE:-FTEL. B+ . 82,89 TEAIMEDLHEEDR ., E-mail : weigehong @ yahoo . com. cno
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Table 1 List of tested unknown strains

KPR

B (m) K .
Location of sampling Elevati Envi of growth ik Strain
CCNWSX0878 CCNWSX0879 CCNWSX0884 CCNWSXO0887
- Fod-= 4 411E 2 CCNWSX0880 CCNWSX0888 CCNWSX0893 CCNWSX0871
997 (Riparian CCNWSX0873 CCNWSX0874 CCNWSX0870 CCNWSX0886
Yangxie, Shangzhou
soil slopes) CCNWSX0872 CCNWSX0876 CCNWSX0882 CCNWSX0885
CCNWSX0890 CCNWSX0889 CCNWSX0883 CCNWSX0891
CCNWSX0909 CCNWSX0005 CCNWSX0908 CCNWSX0914
AN ML I
ERuE R CCNWSX0919 CCNWSX0906 CCNWSX0903  CCNWSX0922
851 (Hill with forest
Bangiso, Shangzhou ond ) CCNWSX0913  CCNWSX0915 CCNWSX0911  CCNWSX0910
CCNWSX0916 CCNWSX0912 CCNWSX0920 CCNWSX0933
: CCNWSX0925 CCNWSX0931 CCNWSX0928 CCNWSX0929
BB X 1218 AR CCNWSX0926 CCNWSX0924 CCNWSX0927 CCNWSX0944
Muhuguan, Shangzhou (Stony hill) CCNWSX0935 CCNWSX0937 CCNWSX0948 CCNWSX0930
CCNWSX0941
MBI 1166 Y CCNWSX0948 CCNWSX0939 CCNWSX0945 CCNWSX0956
Heishang, Shangzhou (Sandy hill) CCNWSX0958 CCNWSX0946 CCNWSX0953 CCNWSX0960
AM=R 1069 ARl CCNWSX0898 CCNWSX0899

Erlongshan, Shangzhou (Stony hill)

2 GZRE5H

2.1 SBLEUBMEBERESF

2.1.1 B—mRMNA FEWWET 20 HERFENHA
M, D- BB, L- BIAL{E8, UL, D(+) -
R, WMFHE,D- R4, EFH,L- LA 35
fE N v — B R AT, BT A BLIX B BR BB BB AE K5 D( + ) -
ARBE R — B R AT, BROR BT RIL 0945(% 5
£FF A CCNWSX0945, ¥ 2 4 5 BI 8 CCNWSX, F
1) F1 0960 B3k M5 B £ 45 0935 A1 0937 RREA K
S AR F A K B D - B FE o — B IR B LR
HT %469 0879 #0884, 3k #7 28 1L 9 0948 1 0946
REEER U(+) - BoWENE—-BRERURE
B K 0939,0924, K T T4 FH0 0891 REEAEK
E R 201 o — B TR 9 3 % 2 P AR 0924 R IR B
PX),053CRETFRUNAREBERK  ERERAE
g ME— 5k I A9 35 3% B P Uk B X 9 0935,0937,
SRETF B 1A 0960 AREA K ;7E D - LI R BRAE o
— BRI R 3 3% 2 QUK B T4 #H4 0878,0879, 4 #F
f 0905, 0908, H 4  #9 0925, B 1l # 0948 R HE 4
K570 1% 0 1 O o — B UR 09 B 3R B P L 0935k
BHHK), 00600 K FRUNABEEK . LRSS
RPRXEBHREEBHNHLBHRE(S 73%), X4
PR R BE R FIRR 4 B IR, K 25 30 40 % ) DB TR
WELERE, RAREFE I LER, XTRS &K

R +ARABER KPREEENSER REH
AHRERNEZNREA AR A REST XK.

2.1.2 R—RKEHMNA FEFMAWET 178,57
HUAEBRARAEE L, L- BEE M, L - PSR, L-
WEM KEEW,L-BRER,L- RLER, X4
B, L-#EM, L- RITABK,L- H7E™%,L-
HER L-XFRERIE—ERNEREPEK;
FEL-FREMAE-RENERER REEK
BRI B R B T 2B 1A 0948, H 17 3£ & 0930
0941, 7EU L- o EM AME— BN IEFEP, A
£ KM ERA E B TH X8 0935,0037 FIR LK
0960; ZELA DL- AE M I ME—RBEHERESR, R
BEA K M B A 5k IR T 1 £ 89 00879, 0884, 4 Bt 49
0914,0903,0910, # 3 5% i 0937 F1 2R 1L B 0960 ; 7E i
e — BRI R, ABERNERAE K
B TR XK 0931, R 0910; L - # R M 9 HE—
BEHNERED, QUK TH# 8 0871 REEEK,
UEZERFH 17THEETA 2FFARDERE
FIAGE71%), EHAREENRRSH AR B
BOR, LB RIT X T RE A R X X 1 B B 4R S
ERRBARZEL KYPRERBENGER REH
REAEBRNIREIHRBAMAEOAEEET X,
EENMRERZNBR T ERITUUS —MELE
Ro ‘

2.1.3 #EHXBR FHRTTSARERESE, M
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HER% - HRSENRTRREERELFEMBELI KPR 99

ERPEFE NaCLIRIE R 1% .2% 3% 4% B, BB
BAEKBER KA BIH 98% .80% .67% F 25%,
FES5% NaCl IREM S FHED, RARFOREE
o6 AT AR, TRBKEFREALAES,
0906 & — bk b Bt 5 25 K BE A9 Bl Bk o MR 4 Mcham-
mad EAMPR  BEENHEESHEENIEE
HX, md TSR, RO R E TR
HEME, ROt S5FEEKTTRENWL
P8 REEFETXREOEYEN, KR®E
HUBEA THRNOT RS

214 #ELFRR WNERERSH, 8HE44
WRE, 20 ML, EREFPHRBRNEE N 4
pg/mL,40 pg/mL,80 pg/mL,240 pg/mL i, B iR
WHESER  HENEEMEEIEFEPRE
MR BEERKNEKRBREL, SHEBEHAN
4 pg/mL,40 pg/mL,80 pg/mL,240 pg/mL B, 53 518
93% 87% \70% 40% FI BN B bR ol AW 32, S B
X 4 pg/mL, 40 pg/mL, 80 pg/mL BIIEFEE P, 4
HE 6T%.33% 17% M EBREETH %, B RIKEN
240 pg/mL B RARIEF R ILAY 0960 FTLATHZ, &
FHARMAEE N 4 ng/mL.40 pg/mL.80 pg/mL
240 pg/ml B, 2 9H 98% .75% .55% F 13% B9 44t
AT Z; CBRXKES IR 2 pg/mL.20
pg/mL #1 40 pg/mL BF, 53 $1 7 81% .50% Fl 17% &)
R B BRI LA 2 s LB R IR E N 120 pg/mL B, 3
EF R LA HE R 0929 F1 58 (4 69 B £k 0948 7T LA
ZEXRFHRMAAERERRAENBRERE, b
BRERMELBHER, RS RERTHERER
SRAOTIPE , A P RT LA 2 T B AR SR M T Ak
2.1.5 €44 EHRR RETSHESLAE,
BMET 2MRE, FAERREERS SHESRMN
i Z 4% MR (mmol/L) ¥ :Zn 1.6,Hg 0.10,Cu 0.4,Cd
0.2 X Pb3.0, KFEM, RAHREK, ZF Pb
4% 1.0 mmol/L,1.5 mmol/L,2.0 mmol/L A9 1% 3%
Eh AR EEEBER EST In 45 H0.4
mmol/L 1 0.8 mmol/L EFHE P, 4% FH 0%,
61 %M ERAER ,ES Zn E X 1.2 mmol/L)
B}, CCNWSX0887 iR RE A+, X R — Bk} Zn B, 4
R XD Z AR, W P Al Zn HHRBELL
PR TFRECESR LG, WX BRBEXN Zn f1 Pb
MR R, XTREH T IWKENGET ERE,
R R P AT AR LS A EE

2.1.6 EHFLFEBGEUERNE HET 0/
RMEHBRT 2HERE, 2FERIETFRZ0.1%
MEBLY XMAMREEER 2 HERT 0.2%

MRERE BAET A8, PERAMFITR B X
0.1% % GME 02 WA EAKR, 2 EELAE
WE:;X 0. 29MBL Y, EBMA, REEEH LM
0.1%MAEAR, B A 95%.97% ,98% 1 25%
MERESTHS. EL¥AYHZHRRS, 4K
B 0.2% 89 % EAAB I NaNO, ¥ BLitk, TR
X — b X 2 LA B F U B X Sk i R B TR A
btk BEERAREBERY T EAERKKN AR,
2.1.7 #EeME HHpHAEKTEEEREHA, Bt
HEREYIR pH A S HEREAEK , WK pH B 9,
10,11,12 B4 51 50% ,42% ,40% ,25% B LR B
BRAEKHT, RHZXBXKREHEEN pH HE L
B EEBAETR, AREEAE LA,

EEKBESEREARY, 2 10CH 40CT
4bFE 10 min FETF 28 CF#3% HiAE kWAL
A ,4CH 60CT RALTR, 2 51F 37% % 15% K4t
BEHREGAERK ., VLBHIX—ih X A% 853 B R B
MERG LR AHEAWEHRYEK,

B4 20% K ERTE BTB iR B P BN
A5 MEAKREBEARAANEABRSFTEK XN
ERBEHNERRIRAE 12% K EHKEDBE
FEM;H 60% i B bk BB 7= 4 A 1L B§;65% M B #%
A A E M, XELERAASENETFRE
B RABENER, AW ELEIR,
2.2 BEZERESH

Bx % 125 WA AELIEIRS 68 MR kR, %t
HA 57T MHSHERRATVHEHEHTRENN,
FRMEAERNRES LARE (LA 1), —&A
L BUE 2P 80 % A A ML KE AR R 2
KPS ERESKE P, LW R B BRZE 62% ¥
AUAF ERE—E. EXA80.5% KM LIKFE
E R ERBTH 0922 REESHEH AR RS,
HAGAERERR ST RUBE, BEFPS R UE
B E AR IAR 5 I ES A ZREEHE L
e RABE SR F O E L RTHE,

FERKE SR L d35RSHEM 6 BRARMEH
AR, BHEW.N M. sepentrionale SDWOI4, M.
amorrphae ACC19665 il M. chaoconense LMG19008 , %
HIWE Ak B % £k 0878, 0879, 0884, K B 4R #F #
0905, 3 B Hd£ 1 0925, 3k B B 1LY 0948,

BIfaB 2B 6 kSHLEKIINEL 5.
morelense LCO4, S. medica USDA1037, S. meliloti US-
DA1002, S. fredi USDA205, S. arboris HAMBII552,
S. xinjiangense CCBAUL10, X B W& 11 %k A%
#1,4> 3 & 0887,0870, 0876, 0890, 0920, 0872, 0882,
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0891,0889,0871,0883; & S Bk R H WA, 5 h 431K 0927,0926;F 1 Bk BRI, K 0946,
0909,0908, 0916,0012 1 0903; 4 2 Bk B H %,

B % Strain 25 B¢ 74 45 Cluster or species

CCNWSX0878
——— CCNWSX0905

CNWSX
—[__—'—r___—__ CONWSX0948 1
SDWO014 M. septentrionale

CCNWSX0879
CCNWSX0884

E ACC19665 M. amorrphae
LMG19008 — M. chaoconense

CCNWSX0887 =
—{— CCNWSX0909 ] 1
~

CCNWS$X0908
CCNWSX0870

CCNWSX0876
F:E cCNwsxosrs
CCNWSX0916
CCNWSX0920
CCNWSX0912

CCNWSX0872
CCNWSX0882 _J i

C04 S.morelense

CCNWSX0891

T conwsx0927 )
USDA1037 S. medica
USDA1002 3 S .meliloti
USDA205 S. fredn
—_— HAMBIISSZ . S.arboris
CCBAUI1 S. xinjiangense

=
CCNWSX0903
_": CCNWSX0889 4
CCNWSX0871

e i L= ]

CCNWSX0883 —
—_— CCNWSX0885
USDA2914 R. giardnii
1AM13129 Ag tumefaciense
LMG18254 R huantliense
I CCNWSX0873 —
CCNWSX0915
L CCNWSX0911
CCNWSX0874
CCNWSX0886
USDA2370 NV g teguminosarum
CCNWSX0958 .
CCNWSX0913
CCNWSX0910
CCNWSX0928 _
CCNWSX0880 —
CCNWSX0956
— CCNWSX0898
CCNWSX0899
o E—— 0
CCNWSX0945
CCNWSX0931 v
CCNWSX0939
CCNWSX0929
CCNWSX0893
CCNWSX0919
CCNWSX0944
______: CCNWSX0914
CCBAU71042 J R. indigoferae
CCNWSX0906
| P— oot 3
CCNWSX0953 ] v
CCNWSX0924
CCNWSX0922
(———————— CCNWSX0948
1 CCNWSX0930 :I
CCNWSX0941 vi
CCNWSX0935
CCNWSX0960 ]
CCNWSX0937 | |
TTTT T T T [T T T T T[T T T T T o v rrTT)
0.62 0.71 0.81 0.90 1.00
Coefficient
1 BES%E
Fig.1 Dendrogram of numerical t y of rhizobial strai

BIUHA—BDB 4 TR A1 47 88.5% AR KT EHBTHR, SF KA 50 EK
HAELKE BT R, 8k Bmaie 0887, %  0870,0876,0890,0920,0872,0882, 3 E 4 HF A 0916,
B AR BTG 0909 F1 0008 3% 3 vkl ; WAE 2 497686.5% 0912, 3 HHH 19 0926, 3 H B 1A 0946 HS 1
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B S. morelense LCO4 3£ 11 %k ; WBE 3 A7E 87.5%
MAEMKFEMERR, SFEXEHANE Kk
0891, 3k H B R A BB 0927 #l 5 kP LB HE S
H.# S. medica USDA1037, S. melilosi USDA1002, S.
fredi USDA205, S. arboris HAMBII552 5 §. xinjian-
gense CCBAU110; W.5f 4 A 7F 89% WA LK ¥ £
B, fk B i Mz e i 0889,0871,0883 FIk A
WBFEY 0903 4 1o

BHOASHRBAHE R. giardinii USDA2914, R,
huantliense LMG18254 #1 L3 B Ag. tumefaciense
IAM13129 X 3 % & W #I3k B B &R A H 0885,

BNAIOKKRANWMBHLERTRER R.
leguminosarum UWEQ2370 RE— R, AW HEE Xk 8
4169 0873,0874,0886, 3K B 7 M i X A9 0928, 3k
B M R BF Y 0915 .0911.0913 ,0910 F1k B B 1L &

0958,

BVH UERRAHSSHEXETRER R.
eei CFN42 1 AR 22 # 5 B R. indigoferae
CCBAUTIMN2 BE— B, XKNEAFEREABEN
0880,0888, 0893, 3k H # M 4 ¥ X #y 0931, 0939,
0929,0944, 5k H B M 1R 4% 49 0919,0914,0906, 3% & 2
L1 0956,0945, 3k § — 3 111 5 0898 FI 0899,

BVIGHE I RARTBE, bk AP X1 0933,
0924 F3k H B 11 #9 0953 21 5 ; B VI s 3k & 7 2 19
3 BRAKR B 0948,0930 #1 0941 40 A BF VI B9 3k B 4K
PRBRME 0935,0937 F1k 8 BILAY 0960 H .
HIBHHABSESHERAE—R . ABHENS &
BHEMELER, AFERE, X3 MHRBRET VG
B x, AREk—EHR.

2.3 BABEMENSIE

£2 BRBZEAMEINSE

Table 2 Characteristics of identification among clusters

mH #1 Bl # BN BV BV e | |
Item Cluster 1 Cluster 1 Cluster [ Cluster ¥ Cluster V Cluster VI Cluster Vi Cluster V1
54 B% Sorbose 30% + + + + + + +
NaCl(4% ) - 50% - - - - - -
EB/E Penicillin
(80 IJS/"'LX + 90 % 25% 20% 0% + - -
/R Sreptomycin _
(80 pg/mL) 0% - - -
{8 ¥ Temperature(4<C) - 10% - - - . _ .
LB R Erythromycin
(20pg/nL) 50% 60% 10% 85% 30% 60% 30%
BB4T Y Eosin Y(0.2%) + + + + + - + +

Ho+ RRBERE; - RAPAERY; % %7 R RMER LA EESRABWHERNTHH.

Note: + indicates positive action; ~ indicates negative action; and % means percentage of positive action strains.

ME2BEBHEIFEATERTUETS:
KB 1A 30% K EBRAEF A LU BB 1E vl — B TR,
HESKBLWERNAT LR A X8 1 MEK
HS0%BEAEST 4% NaCl #5 YMA 3% F A4 K, T
HESEBBABAK  EEFTEEN 80 py/mL #
BRELRBUARBEIREEK, KB MLH
NeHERER ESHERN 80 pg/mL HIEFE
ERBVARWHEKBER HESLXBEYA
BEAE KR 4CHIBELALEE 10 min JFHE5E, LB VIE
HREEAER KB IH 102 MEREBEERK, HKEL
HEARBAEER AABEEE N 20 pg/ml £
YMASERE FXBNERABEER REELHHE
BEEKMELLBIER —B;EH 0.2%8B4 Y #) YMA
EHRELRBVIEHRABER  AASBHEHTL
K, PR BIARAE R BT BB E B
.

3 ¥ #®

T B R, 59 vk 2 1L WAL F 1R B RO IN
KHNENRE BRTELVETRAEEEES
EHRBEHE, AR, ARREANE
BAESEREVIEXR, HRME R & R
FBEATR, A—LBHEHRTLORRTAR K
RE R TR — AR R 53 B8 B 60 5 bR A FT AR ZE
REF# ., 7R BT HE KB MR
PRz EBEEREMMNMXR, ERARBRR
HORERSEREYZ AR EZARRRLRE
REZHEREW, XEHEFREHERIEWH
PRBEOMER ST BARE—RE, HEE
S5O EYNLEXRY RAE HYRFR=F
ERAEER . X—% R 505 30H % (2004) 0 A
HYEP MBMA XS TREEF RN 2R
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LA E NS BT ST IE BT, AR 8 A T BRI
By MLBEBE T HEERRKWNAE . A5
ROEBAUERIE R R, WS LHETFHE
HHRUEREBEE, REBMEAHLBWHKA
BOEMBEMpHMEERE, XEBFAMNTERE
AFEMRIAZ TR M H. RAEPFRER W,
Wt Skt e B R, 7 L I O B O B L B
BOA—SHEERENERE FERRL TRREHE
B, e B R R AR MRS, AR AR
HAH XX NREEEABERRMEESN . B
R REFNGUIE MR, (AR B — B DR AL S AR R
Mo

AR LA T R A A AR R
ELAMEEFIUXKAESHEHESHY BRI
I R BRI T IR 3B . MRIE Herrera FHHIFE , R
RE PR TR Y 5RE E RS A B3t
Ak g R B ) R A R T e S O BB
BEHNN—TEEHE T — BRI, RBEENHY
BB TRLBRAERS ST R EE, B
X AL R R, RASERE, BERTFLHR
% .0+ B R, 20 2 80 A LM HFR
SERMMANKBKE, EERESHEHBRA,
EURZERBENEEESERT—EFERR
AENHE AAFREERUBTENEARSE
AR o BT LUE S A o 4 T o 30 3R 9 AR
WA LR ROB L A K B H R
BFHo

% 78 ¥ 2 7E 91 4 T M B AT VE /9 165 1DNA
- RFLP 4 #7315 AT th &%, th SO kB W TR
RREEMEMRRIBIANBBAEHNENAMFEL
o XRERR AL EMERRBERSH
B AR AR R, B BB ER, AR
RS BPLHE S IR E R A RAEKE
BEHESER, B4 B E EEH 16S -
NERUANRFBHRE R, REALRIELE
B FREERIFENORY ZHEM— S5 R
HEKAHE, T— 2N REYR EH#ITHR. M

U [ S B B Jo0HL 0 15 7k 1 BB B B ) BRORLEE T
ot M ERERNSRERAETHRSE E—F
BRARBENEEXR,

% XK
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Study on physiological and biochemical characters and numerical taxonomy of
rhizobia isolated from Lespedeza floribunda in Shangluo Region of Shaanxi

JI Yu-liang''?, ZHAN Jun-peng’, WEI Ge-hong’
(1. Department of Biological and Medical Engineering , Shangluo University , Shangluo, Shaanxi 726000, China;
2. College of Life Sciences , Shaanxi Key Laboratory of Molecular Biology for Agriculture ,
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: 59 unknown rhizobia strains isolated from Lespedeza floribunda in Shangluo, Shaanxi Province and 15
reference strains were analyzed with 125 phenotypic features and numerically classified. The result showed that the un-
known strains could use the majority of all the carbn and nitrogen sources and adapt to a wide range of temperature and
pH. The proportion of unknown strains which could be resistant to antibiotic, dye and heavy metals and could produce
oxidase was relatively high. Some strains had endurance property to high concentrations of salt or alkali, in which about
67 % strains could be resistant to 3.0% NaCl and 25% strains could grow in YMA medium with pH12. Numerical tax-
onomy showed that, in addition to strain CCNWSX0922, other test strains were clustered into 8 clusters at 80.5% simi-
larity level. Clusters I contained 6 unknown strains and 3 reference strains of Mesorhizobium. Cluster [I had 19 un-
known strains and 6 reference strains of Sinorhizobium. Cluster [l consisted of 1 unknown strain and 3 reference strains
of Rhizobium. Cluster [V and V all included reference strains of Rhizobium. Clusters VI, VI and W may be new
groups, which were not clustered into the reference strains, and their taxonomic status must be confirmed by further mea-
surements .
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Effects of nodule bacteria inoculation on growth of pea/maize system

ZHANG Hu-tian', GUO Li-zhuo', CHAI Qiang', HE Ya-hui', HOU Li-juan’
(1. College of Agronomy, Gansu Agricultural University, Lanzhou, Gansu 730070, China; 2. College of Plant Protection
and Shaanxi Key Laboratory of Molecular Biology for Agricultrue, Norhwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: A pot experiment was conducted to investigate the effects of nodule bacteria inoculation ( Non-inocula-
tion, Inoculating XC3.1, Inoculating ACCC16101) and N application levels (Non-N, 0.3 gN/kg soil) on pea and maize
growth and N content in different cropping patterns (pea and maize sole, pea/maize intercropping) . The results showed
that inoculating selected strain XC3. 1 increased effectively nodules number and weight by 79.5% ~ 131.6% and
174.1% ~205.4% respectively, and improved N nutrition status of intercropped maize and pea in two cropping pat-
terns. The improvement of N nutrition resulting from XC3.1 was better than that from strain ACCC16101. Inoculating
XC3.1 promoted pea biomass in mono- and intercropping system by 22.0% , so did intercropped maize under non-N ap-
plying condition by 123.1% . More effective pea nodules were formed in intercropping system than that in mono-cropping
system. Intercropped pea accumulated less dry matter than mono-cropped pea at the same N level, and the average rate
of decrease was 13.7% . Inoculating XC3.1 increased significantly not only the competition of maize to pea, but also the
resistance of pea to maize.
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