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N2 BHARD O. N. Allen RZONEVTHEY
Table 2 Effective nodulated leguminous plants found in Hainan and not
recorded by Q. N, Allen

w8 % &
No Name
1 EHET Abrus moilis
1 B2 Acacio giawca
3 nE5mW Acacia menjiam
4 e Ltr Acacia timnaiz
5 B8R Albizcia chonemsis
-] W R Albirzic cormiculaca
H ZHRPG(EMIAE) Amphicarpaca trisperme
8 #x i Calliandrs awrinamensis
s LW RE) Cossie mimoseides
10 KBt Christin ronstricta
1} B gasE 51 Chrissia obcordaia
12 Wi Crosalaria albida
13 SHEA(WERBEG Crorelaria chinensit
14 HWEHB TS Crotalaris hainanensis
15 SAERSOEMNFEE) Croaralaric nane
16 EERy M Deaibergio balansac
17 P B Dalbergia benthamisi
13 B M Dalbergia culirarg
19 B (LY L) Dalbergia harnanensis
0 S 35 Dalbirgia abiusifelia
1) BEBERR) Delbergis vdorifers
22 PRI E) Dolbergic pinacie
23 pE(EFEE Dd[btfgl:d s:emoensis
24 IR Daléergia tiof
15 faiE Derris trifoliata
16 PN Desmodium biarticulaium
17 BR LR EHEE) Desmodiom blandum
18 B EBATONARF) Desmodium dunnii
29 BEGE(HNIEIT) Desmodium rubrum
30 Wi SR M LR T Desmodium sonnalenm
3 &40t Desmodium styracifolium
32 AT (i) Desmodium iriangulare
33 HMHEIET Dunbaris rotundifjolic
34 B HET Dunberie scorteckinii
35 AT E SLE) Ernoema chinense
36 ¥k Erythraphleam fardi
37 G Galactie elliptifeliola
38 BRECERIECERIE ATY) (ndigefera chumana
39 EXLBE Indigofera galegoides
40 #ALS Indigofera lireralis
41 LM KBS I5AT) Indigofera zollingeriana
42 e HECETHRTEE) Millersia speciose
43 BT Mimosa sepidgria
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No. Name

44 LTI Meghania ferruginea

43 KT Moghania macrophylie

16 BT Moghania philippinensis

47 BTN B Ormosia apicule

18 MM T Ormpria emarginaig

49 i HREY T Ormasia pinnats

30 B4 T Ormoiia semicagirare

31 IR MCIEIR) Pithecellobium clypearia

52 RHLEMGEHBRRRE) Pithecellobium lucidum

53 EHB O Pitkecellobiom wtile

54 WELX Prerocarpus samtalinus

55 M i Pacraric montaza

36 HEB(ME) Pueraria thomsonii

57 BT HE Pycnospora lurcscens

58 RIS Sindore ronkinensis

39 M T Spatheiobus harmandii

60 HIERL Siylesanihes scabre

6 KBIMRE Ureria crinvia macrasiachya

62 BHBREY Urdria rufescen

63 Eepeh A Xylia dolabriformis

®3 GEBEB.CEMBAERGEL M EEN DNA B3E(%)
Table 3 DNA homelegy smong slow growing rhizobia from Hainan, fast growing
rhizobia from Hainan and fas: growing reference represeatatives

i £5 s r-L_ b &
HeE ng B F 'bféékifoz;l’?‘ Ffi?g r%twﬁfng
[CEE ] Slow growing rhizobia !h;’_SL t%' Flng reference
Stow growing from Haiunan rzohis tram tepresentatives
rhizobia from Heinas
Hainan T f [
1) i E 49 | 53 19 I 42 4 : 15
1 |
|
30 98,1 | 100 66.2 9t.5 10.1 [7.0 5.7 &
40 £9.3 | 66.2 109 80.7 14.2 3n.6 1} 11.5
|
63 84.2 } 91.5 80.7 100 l 7.5 , 9.8 0 0
I | |

BIEFI R DA 129% X MR G248 Rtk 4X HTENIE THE 2 25 O T iRt

4 EREE R AR T FE S 20 R R USRI, BRI REI, &
RN B2 M8 R 72 A M e iR i, Rk 47 (BAREDF Dl S, & E
CREMBE SR ER S (BT IERAT WG, SINBEE. L &, ik
2(HEREDEBRAL  EBRER LW, Bk s/ (BFR)TAE., BAE. BT 4

REHR AR TR, EAERE R AR S8 4 > % R 2,
#HR Sneath™ WYER, ELUEAE 809 AAHNABOAL. BSHSEE= TR

L4 R R T T BC S 455828 http://Jjournals. im. ac. cn
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Table 4 Differential characteristics of Rhizobium, slow growing rhizobis
and fast growing rhizobia from Hainan

i DRSS B
AL Rhizobium ’sé%mfo%‘vs, pftmgﬁ%i
thizobia rthizobia
BEE FHLHE Amygdalin 4 _ .
hEd. Dulcitol d _ +
i Laotase + - +
BEEWN Sodium oxsalate d - +
i@ Suorose + - +
KEE Salicin d - +
REE Uric acid d - +
A dextrin + - +
D-w 8k D-Arginine d - +
DL-#&% DL-Arginine d — +
D-#Z 88 D-Glutamic acid - d .
L-/F#8  L-Histidine d - +
DL-5E & DL-Ornithine monohydrobromided d _ +
D-f 31 D-Tryprophan d — +
L-35 6/ L-Threonine - + d
DL-EZRti; DL-Asparagine ) A +
D-Re &R D-Tyrosine d - +
DL-¥pt# & DL-Cysteine hydrochloride KY 4 +
HER Histidine mono HCI d — +
D-mghe D-Tryptoephan - d +
HEEX &BE 25 pg/ml Chlorterracyclinum - + +
FEE 25 pg/ml Neomycin - + d
BHRE 1 pg/ml qianglimycia - + +
BHBE 10 pg/ml qianglimycin - + d
[k =¥ 25 pg/ml qianglimycin - + d
HER 20 ug/m! Streptomycin - d +
8% 10 pg/ml Terramycin - + d
TEE 30 pg/ml Terramyecin - + d
PR 5 ug/m! Terracycline HCI - + +
LES 20 pg/ml Tetracycline HCI - + "
FRIE 40 pg/ml Tetracycline HCI - + d
b2 BLATAL 0.182 Bromothymol blue d _ .
IRERET 0.05% Bromochymol blue d - +
b ko 0.10% Chrysoidine d - +
HE pH4.5 _ - +
pH%.0 d - +
WHEAFE  Mechylene blue reducrion + — +
L& Litmus milk alkali production d + -
LESFEY% /L Litmus milk peptonization d _ +
BT Bj=&& BTB acid preduction + — +
BTB i BTB alkali production - + _

B ‘TR 95% LB B B IR, C—"RAME T 5% Ll IS SHRER, “d> ST
B 5%—95% MK SR e R,
47 At least 95% of the strains are positive; “—7, less than 5% of the strains are
positive; “d™ less than 95% but more than 5% of the strains are positive,

TS 4RIEEE  http://journals. im. ac.cn
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{7 B1%, DNA-DNA FEIREA 70% DL RM™, S22 L a0
TREWNEUETSS, REXRELA, BEBEFLIEA B jeponicum — b,
Hrfig oy Wi, '

LRI EEL BERNF IR —HRE. B — U b ERY, 8-,
RPN EERE S WSS ST WA UB R A AR e SR D 0 4 R
ﬁ‘éém@%ﬁﬁ,iﬁéﬁﬁlﬁ":Eﬁ—%Eiﬁ%ﬁB’\}B&‘t&%mi‘%%Eﬁ%ﬂﬁﬁtkﬂEl’lﬁ%E&ﬁo

BEFIREEE HBT S BREEEER 51 500, 4 B TS T e g A % kg
Mg, EARBHAETHESEES, CUARTRES BN, MEFIBHFE(EH D
T BL X ZAKBF AR, SrithE B THRAETIHES A0, ek
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BER (AEHTRAERED, A8 KEREER— W,

© PERERMENFRATEPTIEESLRIES http://journals. im. ac. en



LR PEOES: HREREEERSERN L 143

2 ¥ X W

[1] White, L.: J. Gen. Microbicl, 72: 565—574, 1972.

{2] Chen, W. X. et al.: [ms. J. Syst. Bacteriol, 38: 392—397, 1988,

13] Antoun; H. et al.: J. Appl. Baceeriol, 46: 343—350, 1979,

[4] WEHERUEHAFTFABESLA —BANEASES BB PURM,EFT,1978 &,

{31 Pohlman, C. C.: Soil Sci, 31: 385, 1921

[6) Skinner, F. A. et al.: J. Appl. Bacteriol, 43: 287—287, 1977.

[?7] American Society for Microbiology: Maannunal of Methods for General Bacteriology. p. 423, Washington,
1931

{8) WEmBEREHFE): BEFHRZ. BHEHIET L1984 E,

{9] De bey, 4.1 Bacreriol, 101: 738754, 1970.

f10] Chen, W. X. et al.: Int. J. Sysr. Bacteriol, 41: 275—280, 1991.

{11] Allen, . N. & E. K. Allen; The Leguminosae, A Source Book of Characteristics, Uses and Nodulation,
The Univ. of ‘Wisconsin Press, 1981

{121 Sneath, P. H. A.: Bergey’s Mannual of Systermatic Bacteriology, (ed. by Holt, J. G.), pp. 5—7, Publish-
ed by Williams & Wilkins, Baltimere, 1984

{13] Wayne, L. G. et al.: fm. J. Sysr. Bacreriol., 37: 463—464, 1987.

THE SURVEY AND TAXONOMY OF RHIZOBIA FROM
HAINAN PROVINCE

Sun hanguang  Zhang Peng  Wang Changping Chen Wenxin
(College of Biolugy. Beijing Agriculiurgl Umwersity, Beijing 100094}
Zhou Rengbai Yu Shijie Deng Xiaofeng

(Huanun College of Tropical Crops, Danrian 571700)

The nodulation of legumes was surveyed and leguminous root nodules were collected
througheut Hainan province. After being tsolated, purified aad incculated back to their hast
plants, 38 srrains of rhizobia from Hainan province and 18 representative strains of the genera
Rhizobium, Bradyrhizobrum, Sinorhizobium and Agrobacterium were compared with numerical
taxonomic techniques based upon 193 biochemical and physiological characters. Data were an-
alyzed with the simple matching (Ssm) coefficient and unweighted pair-group method using
arithmatic averages (UPGMA) technique. DNA-DNA hybridization and cross nodulation test
were alto used to determine the relationships among these organisms. The results indicated rhat
the thizobia from MHainan province fell into iwo distinct clusters, slow growing and fast
growing rhizobia. Both slow growing and fast growing rhizobia might be isolated from rhe
same gepus of hosr plants.  All the slow growing rhizobia from Hainan belong to Bradyrhizo-
bium, and this group was further divided imo 3 subgroups at 88% similarity, equal 10 the level
of 3 sulxpecies. There is no correlation between hosrs and the distributicns of slow growing
rhizebia in the subgroups, namely the slow growing rhizobia from the same host genus fell
into different subgroups. The fast growing rhizobia from Hainan formed a independen: clus-
ter and they were obviously different from the other rwe groups in carbon utilization and other
physiological characters. They are worthy for further study to make sure their raxonomic
posiTion.

Key words Rhizobia; Resource; Numerical taxonomy; Hainan
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