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" BIOLOGICAL CHARACTERISTICS OF RHIZOBIUM
ISOLATED FROM TWO CASSIA SPECIES FROM GUANGDONG

Jing Yuanxiao Chen Zhaoping
(South China Normal University, Guangzhou 510631)

Abstract Nodulation of ten Cassia species from Guangdong province was surveyed. It was
shown that the nodules could appear only in Cassia mimosoides and C. rotundifolia. Two
rhizobial strains were isolated each from C. mimosoides and C. rotundifolia and identified
as slow-growing Rhizobium. Among ten Cassia species tested, the two rhizobial strains from
Cassia failed to nodulate the other eight Cassia species, however, ‘they are capable of
nodulating C. mimosoides and - C. rotundifolia. Likewise, three rhizobial strains from
Mimosaceae and three from Papilionaceae were unable to nodulate other eight Cassia species
except C. mimosoides and C. rotundifolia. Moreover, the two rhizobial strains from Cassia
were able to nodulate four legumes of Mimosaceae and five legumes of Papilionaceae. The
two isolates from Cassia were similar to three isolates from Mimosaceae and three from
Papilonaceae in utilization of carbon sources, salt tolerance, pH tolerance and five enzyme
activities.
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o Table 1 A list of strains tested
W% FX LMY HEHMH WHEN
_ Strains ~ Host : Family Source from
MXCR  WH-Y9 (Cassia rotundifolia) ﬁ*ﬂ(@esalpmﬁm)_ AILfE This work
MXCM iRE (C. mimosoides) FAB (Caesalpiniaceae)’ AT This work
CB627*  Wedll Ll BT (Desmodium intortum) - I {EM (Papibionaceae) MANE Australia
MXSG 7L (Stylosanthes guianensis) LR ( Papilionaceae) LB E
MXMA  XRE (Macroptilium atropurpureum) B3 8} (Papilionaceae) LRI+
MXAF ¥R (Abizzia falcata) A% WH (Mimosaceae) ELBE
MXAC & B (Acacia confusa) A B ER (Mimosaceae) ALIE
MXAL  KM-&3K (Albizzia lebbeck) A 2 ¥H (Mimosaceae) ELRE

* CB627 N# Mk CB627 was used as representative strain
** Indicates that the strains were obtained from our laboratory

GRMAE 199443 AH.6 A.9H.12 AABIZES MARAYILE10 7 Cassic MWZERRE
HITRE. BFRIREFEEFTER LORA, OB Em.

ZMXR NSEAMM). HYHTFATEORE, BESEHEE Iom i, AHEEER
BERFMHTRIN, REHEBDAT, #ATEER. 2N ERktk, AYKEREN
EERE, ZHR RN AR E RS,

KEERBREE R4, SHREHRIES YEM RS HENSAEN, 27C
BIKIESE, Sh GRS G E e H B, #4EM 72h, DUIESnt B A 4%, J6 95 B 1 0 4
ARG AR, 6% EERMM—AE e R AR, 6d 5% LR IR pHAE.

BRIEFA RNSHECE[S]. DEHH BN YEM MR VAR, SBmA SR
BBEGEILLWLBER 1%W/V), KERHELIAE Sml, RAEEHEEER, FREFEH. Am
RBERF XTI, 27 CREER, 6d 5460 N8B,

WMEXW WNSHXMS). %% YEM EFR S EAHSE, 25HZ 0.05 0.1. 0.2,
0.3mol/L, 3E3F 6d J5 M4 Y6 6B 25 B 1A

WEEE NZEXHS]. RA YEM 58, KEJEH S3C WM HEY—%5 pH &
BE, 353 6d J5 F 43 Ye X6 B M e s BE A,

SHBMREEENERE R, S4B SELEENERNE T ES I RAEE AL
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SEHE, B IBEMERMELSE R, FERMEHNES R Foley® MITE.
2 R

T RHIK 10 # Cassia MM LSRRG HF THE, SR OLE )R ULREMEY RBH
B, H 4 8 Fh Cassia YW ERER. X4 ’
£5 Allen # Allen® #1275 2P & Whitty
20 3} Cassia RLY 45 BRE HTWE S
R B, ﬂ'z_. ?ﬁll!btli} REHA
. Species - Nodulation Spot
Bk R—fEEY. EEETEA ommm .
5 (C. nodosa)
REA, EEAFECH MANL TES 4o 00 € cectabit)
M, 2B E AN RAHERABRKFIE 055 (C. sophora)
9 B -fh— MR (C. fistula)
Bl WRER—-F—EERSFLETMR oot i
REAE DETFREKEE. HHEEABH.  RRC. svrattensis)
AEh e KT, WEX RS, BRI REC o)

22 10 ¥ Cassia HMEMRR
Table 2 Nodulation of 10 Cassia species

MMl Dinghushan
M¥ih Dinghushan
¥l Dinghushan
J"# Guangzhou
J~# Guangzhou
J"# Guangzhou
A#il Dinghushan

4+ 0L

) WEYB (C. bicapsularis) 7“# Guangzhou -
YR LEY. ANXRRFHR W (C minosides) MWL Dinghushan
] B8 (C. rotundifolia) "% % B Lechang,

’ Guangdong

AL RSB R RS S BB L — — ,
MR, %24 51 % MXCM Al MXCR, " +: 459 Nodulation; —: A%45# No nodulation
ERATRR AR B AR O BESE.

2.1 HERE
MXCM. MXCR 43I E 83 RE EHY L REME MR E, SR 0LE DRV &R
BREENEEERHERTAEHNEA, T TELRSAR, SEHRERNLEREMRAR.

®3 SR - R ESE
Table 3 Characteristics of legume hosts inoculated with rhizobial strain

WRAE C. mimosoides Br- BBl C. rotundifolia

BRRRE FEMR  RHREE AREEXRE
Inoculated Uninoculated Inoculated Uninoculated

#¢ % & (g/ #) Fresh nodule weight (g/plant) 0.1 0 0.2 0

FH& (g/ B) Dry weight (g/plant) _ 0.53 0.19 045 0.17
A% RE N content (%) . 2.72 1.16 2.33 1.24
4 1k (mg/ %) Total N content (mg/plant) 14.4 22 10.5 2.1
B BEY: Nyase activity* 8.32 0 8.93 0

LR 6 BB WA Average values of 6 plants
* M43 pmol CH, g MM b, umol CH, g” fresh nodule h' .
MXCM. MXCR BT 5% B % K818 555 EMET ENSH R TR EY LSS
BRI, 4R (L% 4)F%: MXCM,MXCR 885578 5 EHERA 4 HEZEREYS
%, R, EHRM 10 Fh Cassia B, MXCM f MXCR BT 5 1l 5 A B o b W3 4508 5+,
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AREFH A 8 F Cassia HY S,
!4 MXCM., MXCR S5#FEHEMERRE
Table 4 Nodulation response of tropical legumes inoculated with strains MXCM and MXCR

1% ¥ Host ' B # Strain
#4 Family Fh4 Species MXCM MXCR
A¥¥H Mimosaceae WM Albizzia chinensis + +
- W¥R A falcata + +
- KMAK A lebbeck + +
EMHB Acacia confusa + +
W H Papilionaceae HIE® Stylosanthes guianensis + +
: WWBE Tephrosia candida + +
R RWBE Desmodium heterocarpum + +
B ¥ Desmodium gyroides + +
WIRT Centrosema pubescens + +
A $ Caesalpiniaceae WYl Cassia rotundifolia + +
IWWAE C. mimosoides - + +

RWILME C. spectabilis
BEWLME C. nodosa

Motk C. sophora - -
BIH C. occidentalis ' - _
WYEPB C. bicapsularis . - -
KW C. fistula - -
HM| C. surattensis - _
il C. tora - _

+: 45% Nodulation; —: A% No nodulation

BeSh, ARSCEBR T HE RS MY RME S 10 # Cassia YL 2REN, SRLES)
'ﬁfﬁ FriAR 3 R A YRR R 3 B B EA YRR R 2 B Cassia HYHR BRI —
= %TEMEEW@E\“H&%%@%, HIYRREFI H 4k 8 F Cassia YIS,

%5 HRETRMWHMNS 10 # Cossia WP EMEE

Table 5 Nodulation response of 10 Cassia species inoculated with
rhizobial strains from tropical legumes

B # Strain

1% X Host
CB627 MXSG MXMA MXAF MXAC MXAL
Bt P8l C. rotundifolia + + + + + +
WS C. mimosoides + + + + + +

EWIWME C. spectabilis - - - - - -
B8 C. sophord - - - - - -
BB® C. fistula - - - - - -
BITH C. occidentalis - - - - — -
B/, C. surattensis - - - -

WH C. tora - - - _ _ -
I C. bicapsularis - - - - - -
HIEWRE C. nodosa - - - - - -

+: 45 Nodulation; —: &%% No nodulation
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Table 6 Utilization of carbon source (O.D. after incubation for six days)

M # Strain

B % C source
. MXCR MXCM CB627 MXSG MXMA MXAF MXAC MXAL
#M® Mannitol . 312 335 212 235 198 234 223 254
%3 Galactose 193 202 154 168 134 156 172 175
MR Glucose 213 215 183 190 168 193 195 201
B Fructose - 157 163 142 145 133 158 155 157
#M Glycerol 143 147 108 112 098 123 120 125
%M Maltose 012 013 008 0085 007 008 007 006
MW Sucrose 0 0 0 0 0 0 0 0
¥RM Malate 0 0 0 o 0 0 0 0
FMm Citric acid 0 0 0 0 0 0 0 0
Wi ik PR %7 WMWK OEE 6 FMOD. ) -
# 7 0.1mol /L HhEAEEK = =) Table 7 pH tolerance (O.D. after incubation for six days)
AW, M 0.2mol/L ¥k : ® #% Strain
pH
EARBAEK. MXCR MXCM CB627 MXSG MXMA MXAF MXAC MXAL
WBEE LREH: ik 4 0 0 0 0 0 0 0 0
5 093 097 085 074 058 090 056 0.5
H4, pHY % : :
Btk R RE7E pHA. pHO K4 F 6 28 245 213 198 184 210 192 L75
£¥, TWZEPH6 ZBETEKE 7 248 232 204 185 173 197 176 153
B (LET). 8 084 082 075 069 071 080 065  0.56
9 0 0 0 0 0 0 0 0

SHEMENERE SRR
B BB SRR, AL, ﬁﬁ%ﬂﬁgiﬁﬁi@%mﬁ, i B- ¥¥Lﬁﬁ‘§%lﬁﬁ, X

518 A4 B AR R B AR A — 3K
3 8

EREECHT THRRAAENEREY T, %}Bmﬂﬁ%ﬁ@%zﬁﬁ 98%, HHEH
MYEREN L 60—70%, THRAREYR G 10-30%. Hit, Lim A Burton! i\ 5 F & 7
AR EYEEBAIERYREERE - PMEENHRRE.

ABSME T KR 10 F Cassia BWERRER, HALRLMEHRYILER. };MLIEE.
FOEI o pe B4 BB 2 MO RIZEREAT . WK, WRBER S HBNEESRETE, 5
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3 R LR YRR A 3 SR R ERHE YRR ROy ML
HAELMTREY: WREREENEYRERERRT 55 Ax KNG 4R, B
5PTIRAM 5 MR IERL A 4 Fh A R RRME YSRGS, EMABRASS 8 i Cassia HYLR.
M 2%k Cassia HYBB B AAER A ARETUBH TR 1) Ptk Cossia HYRBE
53 AR EYRREN I KA HENEYRRERTRERRERY R —EH, 2) Pk
Cassia BYRBW L L AR, BERE. @R, EHAM 10 F Cassia WP, It 4
AR, BEBE P Cassia HYBRBER RIS ME M RUALELSH? RS
RN SBOAFRSY Cassia MY ARG R R EH W BBR o THY WA LK (Lectin) A RMW
(Flavone) 3 fF S Y RA R SRAEMELRMNFTR? X—RBEHHSFH— SR,
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