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IRX EkHEC i X3
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At G R A M IR, AR AR F LRYRES e 35 REMTF RS REN,
B AT MRN B L RNREKE. KPS TRED S E 1 RERFREREREL
i, 2HMREEDN X H meso-DAP, 2MHBEN S D B, HARFFRENE AR (LR
TR 14, HEZRENG 24— 72 /DEEVERFN, FRTE 872 PREHEADIRR. Ri8
MR FIA, TR 35 RIS Y 2 BF 4 MEBE,

XWE BETEKE: £F; 4% @AM

H 1978 4 Callaham % A H WA FRARE S, 5B BZRREH AT T &
Easoik U, BN 14 BERE TSR aEy U B TRERGBAZTKE
BB ARG EBEFRNL P, B, MAAEES AN RREEWEL
WAOBE AR AR, R RX B SERAFRIS, ERAAMEE R AXE=R
RE®M AR LERSTFHERERNER . ]

el ey 35 BB = WIREHT TS, ARLEAS . BRMEERRENAS
HERER, FE3 B2 IR AT o e KT T 8.

#oR R F #

(—) xR

5

(Z) IERE

1. BM(ERE) 835 % (2/L): KHPO4 0.953, KoHPO, - 3H2O 0.867, MgSO; - TH20
0.1, CaCly - 2H,0 0.01, (BT EW S ** 1ml, Fe - Na - EDTA B4 # =" 1ml, 4RI
&% **** 1ml ,

AXF 1992 £ 4 H 4 HEH,
AREFORMNFESEIONE .
WK EEMR. BRE.

AR EEE PN M I E . KW R EE-S R U A L R B M BT AT B
REFENRE, i FEH.

»+ MR TR & (g/L): H3BO3 2.86, MnCly - 2H30 1.81, ZnSOy - TH20 0.22, CuS0, - 5H20 0.08 NazMpOy
- 2H20 0.025 ,

++»Fe - Na - EDTA &% (g/L): FeS804 - TH0 5.56, Na - EDTA 7.45.

axox BERR &M (me/100ml); HMRER 10, B8 50, M4 K B 50, £HK 15, 1 10, SIS 10, HRX
10, .
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2. BAP(7T . 3) 35953 (g/L): BM 33 mA NH, - Cl 0.1, iR 0.5 ,

3. DPM(ZEHE) BE#E (g/L): KHE,PO, 1,MgS0, - TH,O - 0.1, CaCl; - 2H;0
0.01, HEEH 1.2, B TE- W 1ml, Fe - Na - EDTA 1.8ml ,

4BM+NZ(H R E, LK) E7#E (5/L) BM BREFFEMAEBERES S .

Ll t pH 34 6.8, 112.6 °C 30 5} #H K KH.

e PRS- T ] L

Table 1  Frankia strains used in this study
e 43 Rk WIS
Catalog no. Strain Host of plants Geographical location
DDB (1360610 Avsl3 Alnus viridis sinvata Washington, U.S.A.
DDRB (01360110 53060 Alnus rhombifolic California, U.5.A.
LLR 013701 R52 Alnus incona tenuifolia Wyomion, U.S.A.
DDB 01026110 Avcll Alnus viridis crispa Ontario, Canada
IAE 01438207 AccB207 Alnus cremastogyne Sichuan, China
TAE 01088201 Ahc8201 Alnys hirsuta Greenhouse, China
IAE 01078204 Agc8204 Alnus glubinosa Sichuan, China
TAE 01148206 Ajc8206 Alnus japonica sieb Greenhouse, China
IAE 01258301 Anc8301 Alnus nepalensis Greenhouse, China
IAE 01480004 Atd Alnus tinctoric Liaoning, China
DDB 16110210 MglI5 Myrica gale New York, U.S.A.
HFP 161105 M+gl Myrica gale Mass., U.S.A.
TAE 16248302 Mrc8302 Myrica rubra Jiangsu, China
IMB 16092115 K2115 Myrica esculente Yunnan, China
IMB 16092129 K2129 Myrica esculenta Yunnan, China
HFP 070101 Cpll Compienia peregrina Mass., U.S5.A.
QRS 021001 Cjl-8a2 Casucring junghuhniana Thailand
JCT 02XX0287 | JCT287 Casuaring spp. Australia
HFP 020203 Ccl3 Casuartna cunninghamiana | Mass.,, US.A
HFP 022801 Al Allocasuarina lehmaniana Mass., U.S.A.
DDB 13250110 Eulla Elaeagnus umbellata Mass., U.S.A.
DDB 13030310 54007c¢ Elaeagnus commutata Saskatch, Canada
TAE 13310107 EgclOT Elaeagnus gonyanthes Greenhouse, China
IAE 13131211 Emocl211 | Blaecagnus multiflora Greenhouse, China
TAE 13380085 EocB85 Elgeagnus oxycarpas Greenhouse, China
SIB 13010118 Eall8 Elaeagnus angustifolia Shanxi, China
S5IB 13320273 Em273 Elaeagrius mollis Shanxi, China
SIB 13250131 Eal31 Elaeagnius umbellata Shanxi, China
IMB 13XX151i0 | K1510 Elaeagrius griffithii Yunnan, China
IMB 13040317 K317 Elaeagnus conferta Yunnan, China
IMB 13312061 K2061 Elaeagnius gonyanthes Yunnan, China
IAE 14010016 Hr16 Hippophae rhamnoides Linoning, China
5IB 14010104 Hrio4 Hippophae rhamnoides Shanxi, China
ORS 060501 Colietia spinosa Argentina
WAU 06XX117 | WgCcl.17 | Colletia cruciata Netheriande

“DDB . HFP. LLR. ORS. JCT ., WAU B, FiSEIF® X% D. D. Baker StEIREQt, SIB MHE

i L PE A B TE BT N S Rt

Whk i P E N BTN BN A S R, )
The strain catalogued DDB, HFP, LLR, ORS, JCT, WAU was kindly provided by Dr. D. D. Baker,

Battelle-Kettering Lab., 150E.South College Street Yellow aprings, OH, USA; SIB was provided by
Mr. Du Dazhi, Shanxi Institute of Biology; IAE was provided by Mr. Zhang Zhongze, Institute of
Applied Ecology, Academia Sinica; IMB was provided by Dr. Ruan Jisheng, Institute of Microbiology,

Academia Sinica.
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(Z) ES5IENHSE

DPM #53e i st 2—4 A, MEEFFELA L4, RANWLAMETME, B
REAEEH®KES.

(M) MpR% L 2EE 0 5

# A Toyu Hasegawal® FIET- 6 % Afy7rik.

(1) EMWEEMNE

X EFIE R DPM Exdtd, B 7—10 REE K, RFEBELFHSH 2nl(8
5—10pg HH /ml) $FA 10ml iXE P, HEFSIER 6 X, BEEHNE, FHEA10% L
HE, BEBEY, B 24 /e, LN 102G BISHEHMNYME CH, 48, #H#H
o R e S .

BAEOMERF Jeffrey FEAMH®E T,

(75) £

1. [ FEREN R BOUHAEHED BAP 5P, 2—4 ARE K, ZX
BEXERKR. '

2. FABIEFHEREAE: LREGRSE TR, B, %ED BMANZ ERES, 3F
#2—3 [,

3. BRI M 11 FEEER 6 B YIEEER S Bl i K E S, InF] BM B (&
W B R 0.5% 1 0.2%) . ARPEEESRERN . RAEOHEROEE. 250%H%.
WE, TREETESLRED L AMESR), 28 CHILEHR, 2, 4. 6 HREEKERS,
BHREESR 23 K.

2 R # # #

(=) ESHIBRWNIE ,

35 B A ST R A TREAHEM., HLHMRY, ERY 04—1.6um, 518, 2R (F
A B) . MEANF—, HERY 3—20pm(FHTE 35pm LLL), BEREH (RE. 2
B, RS (EE 1-1—4) . £ DPM 5 EH, {4 RE % HELH 1.5—-3.0um,
TR, YRR Colletic BABHERA L BREEFEAER. HPHMTRMN 454
AW Ful3l . Em273 ., Eall8 # Eoc85 B A RERRELEALEH ., Diem FA
(1985) AEAKE RO EE D EBSXFEH, BITASIRBENRELENR, HKEZH
BB A B B # (reprodutive troulose hyphae, f#% RTH)M |

(=) AmELFES

35 ol 2 MM E EMIY A meso-DAP; RE LL-DAP . 241 ZH LA,
WERE. BB, K. BEER, REMAAR kRSN, BaA AN,
NERA D, XECMEMKEZHE R REMHEEHAR .

(=) BEMmiEE

35 B AA AFREWMEZM (ZHER) 54, Mg R IE s B 4RE2H, 2
RIEANJT 24—72 /hef, EEBBEIERE, 7 48 /MATER T2 /A SRR R, (BRREER N
BIFF84 T e, FREHRBA—. WARER A 3 kil, HEARBIEESRK X5 Jefirey
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ABTFRGEFMEL BZREANBES 72 /0, BERBIEEBEMKC T . B, Burggaaf
FAWIEE, ZREFBEEMM, 67 24 —48 /P SHEMIMREL TR B,

[

(33

(2

4 M4 Nitrogenase
activity (nmol CaThy-tube L. h 1)

(=

=X N
S =

(=
o)

T ITE

(h)

=3 €« =
o <o -
— = ~

168 |
240)

B 1 9 et ol 5 P h e 1R T
A KRS EE (1.53060; 2.Acc8207; 3.Ahc8201);
B. ABEEHEMARE (1.CcI3; 2.JCT 287; 3.Cjl-82);
C. MM TR BE (1.K1510; 2.X317; 3.K2061) ,

Fig. 1 Comparison of time course of nitrogenase activity by 9 Frankia strains tested
A. Frankia isclates from Alnus (1.53060; 2.Acc8207; 3.Ahc8201);
B. Frankia isolates from Casuarina(1.Ccl3; 2.JCT287; 3.Cjl-82);
C. Frankia jsolates from Eleeagnus{1.K1510; 2.K317; 3.K2061).

(m) £

GRAE2, R24RRY], HASHRILFHEMNARRAEIH - ERKE ¥4
AREF FIE PR, DR R TER AT 8 a8 XA R

MRGEBEY S BHE®R, SEARMAEREN 5% B/ 0.2% WMMmH. BTN
53060 . R52 fil At43 BeE GER A SRR NERMN. NEHRSEEBk—3o 3 8H
AKMARE, B—-olFFR. EfSFAH0.2% WM. AFRARMNRARR
J& 5 B v B B 2 BN AR BUR 7 B B B S R R A ksl 5% B, (B4 H| FIDIMRRSN, I
AHEAREREMS R A A A, Hh JCT287 BHkx EMMERa A A, A
AT RS BB R B 2R R, T\ BB Colletia A BN M HREHAZ#
B HATR. X 3 MY BN £ RE I R H 2R R A, e 54007C |
Eoc85 fl Hr16 3 kil HIMf MM A AE . HEHEARERFTHA, X8 5E%
FARGREY 2 EE 3 HREHNAER . %8 Lechevalier HFAX I R IKEH AR
B0, FRAABTR. WHER Colletic RA BB MR FAEM A B, MAFK
YR, HERAARER S AW, WAFAEEHE A B B AFEHRFELHAER. L
RAKRHARNEBRAREY S B & —KE, WNRTEEBA., U ESHEH, BFH
F 0.5% $Ef 0.2% FMEH, ERXEE ERBREAEBEEY U R FREYSHES,
A [ o PR B
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® 2 SHREHBEEREENERENRW LR
Table 2 Comparison of carbohydrate utilization by Frankia strains tested

L c:) -3 ECLCE T

Host of plants Strain Utilization and acid formation
G1 F1 GZR1 M1 M2S1 R2L A1 MG A2P1P252M3 B
g 0 0 00
0

(=]
]
-
—
[~}

R (Alnus) AVSI3
53060
R52
AVcll
AccB207
Ahc8201
Apc8204
AjcB206
Anc8301
Atd
FWR (Myrica) Mgls
Mgl
Mrc8302
K2115
K2129
HFBAR ( Comptonia) Cpll
AWREM (Casuarina) Cj1-82
JOT287
Ccl3
RARER (Allocasuaring) Allll
M TR (Elaeagnus) Eulla
54007c
Egcl07
Emocl211
EocB5
Eall8
Em273
Eul3l
K1510
K317
K2061
WA (Hippohae) Hrlé
Hr104
Colletia ORS060501 0
WgCcel. 17 o 1 0
0. FEK: 1 kRS, 20 £RE: 3 ki V.REFRE: A T GL WHM, FL 5N,
G2. 38 RI BFEW: ML HES; M2 FIW: SIHEN: R2 @78 L AN AL FIAN:
MG. a- R -D-d: A2 ZM#: PL FEM: P2 FWEEM. S2. TR, M3 FREBN;
B. ¥P®H; C. W,
Q. No growth; 1. Poor growth; 2. Fair growth; 3.Good growth; V.Utilized variably; A. Acid produced;
G1l. Glucose; F1. Fructose; G2. D-galactose; R1. L{+)-rhamnose; M1. D-mannose; M2. Maltose;
$1. Sucrose; R2. Raffinose; L. Lactose; Al. L-arabinose; MG. 30 methyl-D-glucose; A2. Sodium
acetate; P1. Sodium propicnic; P2. Sodium pyruvate; S2. Sodium succinate; M3. Sodium DL - malate;
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B.Sodium benzoate; C. Control.

D. Baker(1987) #1769 LR YL EH, ¥ 50 BB LR N 4 8 12 B—BER
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RAHRALBREY: S_RERRARRBRAGRREY; BERERRISTHN
GRREY; FURAERRAMTHHEY. MRUXXERPEERA 0.5% H0 0.2%
FRBHAE B RER TSI EE, aEdtAn 35 Rliakh 2 B4 EH, HH
Mm% 3,

%3 LAY, EXIRERGHRPESBERABENHAXE, BRRENE
BEANXRTHRE PR

2 3 Pt 36 ERZRRANSIR
Table 3 Taxa classified of 35 Frankic strains tested

¥ o
FHH 0.5% ¥ M 0.5% ¥
No utilization of sugar at a Utilization of stugar at a
3.5% concentration 0.5% concentration
A B C D
AHHERARS: HABRMRM THAPRENR HAENRY
No utilization Utilization of No utilization Utilization of
of pyruvate-Na pyruvate—Na of pyruvate—Na pyruvate—Na
Alnus Casuaring Elaeagnua Elaeagnus
Aval3 Cjl-82 Emocl211 Eulla
Avell Cel3 Eallg 54007c
AhcB201 Allocasuaring Em273 EgelO7
Agcd204 Alln Eul31 Eoc85
AjcB206 Alnus Ki1510 K317
Ancdial AccB207 Colletia K20681
Myrica ORS060501 Hippophae
Mgl WgCel.17 Hrl6
Comptonia Myrica - Hrii4
Cpll K2115 Alnus
K2129 53060
Mgls* R52
At4
Casuarina
JCT287
Mrc8302°
« MR R Utilized variably.
£ £ x
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STUDIES ON BIOLOGICAL CHARACTERISTICS OF
FRANKIA

Wang Chenguang Song Shangzhi*
(Institute of Microbiology, Hebei Academy of Sciences, Baoding 071051)

Ruan Jisheng
(Institute of Microbiology, Academia Sinica, Betjing 100080)

35 strains of Frankia were collected from root nodules of various family and genus of
plant hosts in different geological environment of America, Europe and Asia. The result
indicates that under pure cultivation, the strains tested showed the typical morphological
characteristics of Frankie, some of them may have specialized torulose hyphe. Al Frankia
gtrains tested showed presence of the meso~DAP and whole —cell sugar pattern D. All of
them showed a marked increase in nitrogenase activity from 24 —72 h after the addition of
acetylene,and the maximum nitrogenase activity can be achieved at 48h or 72h.

Physiological result were assessed in order to compare 35 Frankia strains tested ,based
on the different utilization of carbohydrates at a 0.5%(W/V)concentration and organic acid
salts at a 0.2% (W /V)concentration,the strains isolated from 8 geners of angiospermous
plant hosts can be classified into 2 groups (including 4 subgroups).

Key words Frankia; physiology: Taxonomy; Nitrogenase

B B ¥ W

Explanation of plate

BN RCHEE B 1.Eal18 WEkHIBARIS PRI & 513 ( x1000); 2.Ea118 Bk 40RE,
TR £ 205 6 LR (x 1000):3.05-82 MR MIIE, 9450 M (x 400):4. Mgl Witk
BRENE.

Photomicrographs of morphology of Frgankia Strains tested:1.Frankia sp. Falls showing Specialized
reprodutive troulose hyphae (RTH);2. Frankia sp. Eall8 showing terminal sporangium(SPT), spo-
rangiophore(SPH) and vesicle (V) on short side branch of hyphae; 3.Frankia sp. Cjl -82 showing
intercalary sporangium (5PI) and hyphae (H); 4.Frankia sp. Mgl showing the shape of strawberry
sporangium(SPS).

* Department of Biology, Hebei University, Baoding.
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