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Abstract: 113 phenotypic features of 68 strains isolated from Glyeyrrhiza Linn, growing in northwest arid-semiarid region
of China, were analyzed. 34 reference sirains were included for comparison. The result showed that there were great di-
versities among strains isolated from different geographic origin, the same geographic origin, and the different root nod-
ules of the same root in carbon and mitrogen nutrient utilization, resistance 1o antibiotics, endurance to salt, alkali. Some
strains had the propenties of endurance to salt and alkali. 5 strains and 1 strain eould endure 30g/E., 60g/L NaCl respec-
tively. 20% and 43% strains could grow in YMA medium with pHS, pH12. Numerical taxancmy showe that the strains
formed 3 groups a1 85.5% similarity level, Group | contained 27 strains, 23 strains isolsted from Xinjiang, 4 isolated
from shannxi. Group II had 4 strains isolated from shannxi. Group I { 6 strains isolated from shannxd, 2 isolated from
Ningxia) were clustered into R. hainanense . Group I and group Il may be new groups, which were nat clustered into the
reference strains, and there taxonomic status must be confirmed by further measurements.
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HERREMILMX, Eah—X5REY, SH “REZE", A "+
Bz, CESREERE, EERSPHR, BELER0; TUBEREY, B
kxR RTRMEARERNES, RUBEARRSAEAHNANSFEY. CF
BREN, PESREENREXFAY TRESHHG=EmERE" . Ja, M Hx
BREHOSRETR IS EREOME, WoEMAMRRE. EFARARMES
KT, MEFEALTREFTREAX HERBEEN S0 B ERE, HEER
FPER 0L B AR B A P Y AR (KR

1 #E5HFZE

1.1 ##
111 Bikk: AR 102 sRERAERIHIEE, Hh 68 iARTH EREE A FIEE
B, HAMBER, A5 RSHEACHREE. ROEKNS . BEEAHREXE
REL

F1 kAWEE—KE

e FE¥4 FEHia 3]
NWXG001, NWXGO02, NWXG003, NWXGD04, Glyeyrrhiza R HE FRE¥A
NWXG005, NWXG006, NWXG007, NWXG00S, wralensis Fisch

NWXGODY, NWXGOL0, NWXGOL1, NWXGHZ,

NWXG013, NWXG014, NWXG015, NWXGO16,

NWXGO017, NWXG018, NWXGOI9, NWXGO20,

NWXG21, NWXGOZ2, NWXG023

NWXGO24, NWXGOZ5, NWXG026, NWXGO27, Glycymhiza giabra L. R HE MEERR
NWXGO28, NWXG029, NWXG30, NWXGO31,

NWXG032, NWXGO033, NWXGI34, NWXG03S,

NWXGI36, NWX(G037

NWXGRR, NWXGOS, NWXGO40, NWXCDAI, Giyyrrhize gioba L ERHE FREFARFE

NWXG042, NWXGM3, NWXGO, NWXG043,

NWXGO46

NWXGO47, NWXGM8, NWXG049 Gycyrhiz BHRRHE FAmE LR
uralensis Fisch

NWXGO50 Clycyrrhiza SHURHE FELIRANS
uralensis Fisch

NWSHG001, NWSHGO02, NWSHGI03, Glycyrrhiza SRRHE iy gl

NWSHGOM, walensis Fisch

NWSHGUOS, NWSHG006 Glycyrrhiza SRR HE B E Forw
rralensis Fiach

NWSHGO07, NWSHGO08, NWSHGIOS, Glycyrrhiza BRRHRE [ Jida

NWSHGOLO wralensis Fisch

NWSHGO11, NWSHG012, NWSHGDI3, Glycyrrhiza SRURHE e 1 M k.

NWSHGO014, NWSHGO1S wralensis Fiach

NWNGOOE, NWNG002, NWNGOO3 Clycyrhizm SH/FHE TEEN

wradensis Fisch
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1.2 HiE

1.2.1 R4 £RIEWERAER 113w, Hphs—SRERA 20 W, o —EH
M 12900 i REURME 32 W Bkl kEE 20 0 e WNEmB Ak, Wi
pH, BEHKERE. A&+ HLER. MREAE, W/REEFE. BIB BB RN, d8
Lam. K8, ABAERS, SRHFEMBFEMERNSHEE] 2, 3]).

1.2.2 B0, RAEEsESL (UPCMA) FHTEYE, SRURREEF IR,

2 GR54W

2.1 £BENELR

SYEL BB R BT R 20 FPERIRR A REK, KA en WE KA AHSR
BB, SEEAMEEMTENEEREMAEEE, LY A AR ARDRE
B, BIE. BORERELAMY ETERI, AR R E A EREBRER T A
EERKER,

68% W F B BT R E AR AER N, B985 5 FEK NWGX005, NWGX017,
NWGXO018 . NWGX023. NWGX026. NWGX049 X 6 #k B T LA B Ay ik L 2L AR o 45 A 3F 4y
YE Rt — B IR

TS S0pg/ml AEMEN YMA R L, 4B AKIE 6% HEBEM B S A 78%
RIBRRAE A 1, R 5 348 8% WE B FIBE 7 60% KB BK FE7E & Spg/mL K KB XM
YMASSRR EA R, 2BHTEMNIKRESBAEEOEX . KAKEXMN YMA EHER
AR, sl RAFRMBRENERE A EENRKAEREWERE N AAEE LR,

AR pH &R HL S . ¥4 pH4 71 pHS 8447 5147 4% 70 18% IR bk BE#BTE
YMA 5iff & AR Yth pH7 ~ 10 2T EERIREA < 4 pHI1 B, 85%BI AR EE
AR, W pHI2 B, BeMHEEEEER, —RIAN, BRRBEREN SHoEH
MARERRBRLR, HAZRER, Hohwtt HER o ZNEELAEAERTY
TR BEREF7, f10 NWGXO017. NWGX018, NWGX049 HETE pH4 B YMA B3 & 4K,

i KA AT S EZRE K, KW EREER & 20¢/L NaCl i YMA 3533
K, B 38% BUHE BRAET 3 30g/L B9 NaCl, # 5 BRE BETH 3 50g/L B9 NaCl, {UH
NWGX032 3X 1 %R AEMN AZ 60g/L B9 NaCl, XiX e FA i iR R 0B bk, LA K
ML MG — P T 5 .

2.2 WEIEZR

MEEMERRE (F 1) AILEH, R—MAF MRS ER LA BSHEL
B, Wi: R. hainanense FH H14 1 166, H{LIHEER 98%; USDA2918 Al FL27 AH{ULHE
A 95%; USDA3306 HI 6 MK 93% . XEEE REMATHSHRE RAEA—B, HEExL
BIE AR LR BB A 3 MR 45 R R ol EHY

1 85. 5% MIMEIKE b, S EREBEROARELREMSF, RANEHETE
Ehp = ANFMEE, B 145 27 20, B4 Bk AR, HAMRAHE, Hh 14
HWHOSEEREE, DHASEASNAHE; BUA4 %A, BREBREMETE
H; B, RAKEKN 6 (REFMEATHEN 2B Y R. hainanense 1 H 2 KRB HLE
BE—E, RIES ILHEKNELREN, 58 Sneath™ HHEIN, HLIETE 80% 1 E#
AHAR—#, TP AN XEERFIRT R. hainanense, B I B 1 A 5B NS 1
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100

100

w5

NWGX001
NWGX002
NWGX009
NWGX013
NWGSHO0T
NWGSHO015
NWGX034
NWGSHO10
NWGSHOO06
NWGX011
NWGX016
NWGX045
NWGX021
NWGX022
NWGX03)
NWGX033
NWGX025
NWGX035
NWGX043
NWGX030
NWGX043
NWGX041
NWGX036
NWGX046
NWGX024
NWGX027
NWGX037
USDAZ2370
127K 17
USDAI3G6

6
USDA4101
502
CCBAL110
CCBAUIOS
NWGSH001
NWGSHO002
NWGSHO04
NWGSHOO3
ACCC19665
LSDA2609
NZP2234
NwWGX020
CFN42 -
USDA2918
FLX7 j
SH22623
USDAI844
NWGSHS
NWGSHO08
NWGSHO11
NWGSHo12
NWGSHO13
NWGSHO14
NWGNO01
NWGNOO3

Hl4

l66

USDA1037
BRAS3
CCBAUT71714
HAMBINE49
USDA4102
CCBAU?710%0B
USDA3383
HAMBITIBS
LMG11892
CCBAU71042
LMGI118TS
HAMBI1522
USDA1002
15123
NWGX005
USDA2914
USDAZO5

L%

HE
=80

R. leguminosarum

M. tianshanense

5. teranga
R. huautlense

8. xinjiangense

n

M. amorphae
M. huakuii
M. loti

R. etli

R. galficum
R. yanglingense
R. mongolense

m

R. hainanense

S. medicae

R. tropici

S. kummerowiae
5. kosiiense

§. saheli

R. loessense
M. ciceri

R. galegae

M. plurifarium
R.indigoferae
A. undiceia

S. arboris

8. meloti

R. sullae

R. grardinii
S, fredii
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RHRRE—E, ATRERHAEIWEE, HaoXiiiF e DNA REHTRH—FSHE.

MEEA 2R REE AT L E E HERAHEE R KSR EREN, AR H R
BAZA/RHEREEHRET EHLELIT, TR EERBEENSR/RH g
HREE, aXBIEERELEERREEAE—&, REHEN B HERER I,
ENZEAAUWRRE, mS508 8 HEHEAEHAMUERE; 28 ARENEHK
REBFRABR IS 480 TERN 2 RERAEH M4,
2.3 BERZEIRERIESE

MFE 2 BXBEMENFER TSR AT UEL ., T 1. DABMNREILEIE, £
WO, EIEE . R4 R, EMERNEENNEARYRENA, TE
A 89% LI EMERERAHETIE E—REE; £ IEBNERYTAEER. FEERL
U, O IHSE W KA EARUR, 5 1 26BN hiker . HE AR,
HEER AW ZEE R, £ UME O ERNERT TIOR8 F1X
AW REE plIS M pHI2 B, B T XHMNERSTMRBAEK, F m AR
BB Bk LA 56% MIEBRRE B E pH12 AR K, X PIRIE B i1 BB T 2K
o

FOEXBYEKEISE

pH S -
pH 12 -

X BIFRIE BT B R m
L - - 9%
P2 . - B9%
11}-1.3 - - 9%
W 4% - +
Figead. 4 4% - 90%
HRERHERE 4% - +
NEME - - 89%
HE#E (50pg/ml) 1% + +
BEE (Sp/ml) 1% + +
HEH (100ug/ml} - + 4%
AL (1gL) 21% + +
ZEARRRER (2gL) 39% + +
HEFHEE (1gL) 29% + +
BEERZE (2¢L) 7% + +
+ +
.

56%

W+ ERM, - REM, % ERENERSIEKBEKOT AN
3 it

ITAERAEY SRR B Z BN XIE, MHERBEHEYEHENTREN
ShiaAk RARIE, ABAFREN: AR TRETROX B R E P EERAFRE
BAEARIE (WRBGRIEL . SRES) MESR: X—HMEHERBHRARAMER
ZRAE, BSFEIMRBRETLRER; FARRFLSRHERBNZ FEEE SR
[l —Rbei SR LR TE R AR LR . £ R TRY B, HEE
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H®YE. X pH KM ZME, k. BREMMA. A ENERES FGRTEEE—TH0
R, XEMER"BIER B W —HRFRE N E kb B S SE S,
—BUAR— T HRETEY R SE — R ARk, R A8 0 A BT BBk B A E
FIREER o B0 NWGX002 FT NWGX005 B3 £ IF — Hidk O A RARIE , 481 1 7ERR 06 41
H., MEEMBREST F OFAEEER.

Pab it KR oA IR P AR, TE A HEOE R 3 0 o B RS T Hl R
B, MXSERME— S OR, RARREHARZR, HEXBEEHEREEY
Wk EEF X, HEHBEAYIME, GEN FRRERS NS TEY, B T,

il AdPERLXFHR ORGSR,

8 £ XM
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