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AHEERE T,
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DA LEREARE T TTEERR, B
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B IREEA A EERED,28C
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BEid A, — R IR RSt R (8% 20
), 19 BEEE 24/ \H. HEREE LIRS
FHEEE TR, MENHTT 309, 509 709 B
BERK, BIMBEPEE 1520 58. B8
mERETHA L, BEETREEREBRE. A&
JEM-1008 BUITH5H GO, MER B 20KV,
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FAEEAKE TR (20000 min, 10 5350 H25
A Jord e BaR AN

Wl : B NERREAERAGD, 10—
60 Sril. RABBABRTERBEMN 250ml ks
o

WA BIER T Hoagland P A Sideris-
Young FIRTT, MEREMr18°-24°C; H M 16
AN, SGIBEFSS 8000—toooolux, HEFHEE
BEFE R, SHEAEERERBEER G

4SRRI, EESRFENSE R 1 ISR
g: N'I‘W, GyA, GuA, OAT, Tap, FRB, Ycz,
B/2, YM, SXT R] STR™, W BEKSER K
BB OE BT AL Lo 28°C BREH
B, 7 BB R.

s.EEAI AR iaE: Rk S IR
R, BFRARDKEOTE K Bap 155k
i3, 28 sml /A, LWEREEDBEEAR
T IR so HREEM Bap $E5EPAR 30 K,
BEOWEEEK, FEHETR (2000r/min, 10 5y
W) SEREBEHTREN. EFEE 287,
EREMEEMARECR, AL RKER
FRU03,

6. A ERESEME.  HETLEL Bap 3
33413518 x 180mm REF, HE 5ml, LK
BEMRIE AR Bap BB 20 XiG, HOR
KEHRMEE NHE, SREERE.EEHRER
B

B RS 12 /N R, 50 48 /N, ER 3 3R
HHlE 48N RN EERERE. HEFAR
M 10%e FASHEEEBMOY EESTEET 100
R,
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(—) BHHE
RERESEERE, LW s B

W W EEULE 1), Hh7 %S
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Wk R RS BT —k, AR EER
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(=) BERIE

DB R REELHE Bap B % &
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Bk, L TH2MRARWNMA L, HE
£ 1.8—2.4pm, KFAE 33um (R
I-1.2), fT#HREEESH, GHEHE
MBI SRR KN 8—15mm,
FE IR 30pm (B 1-3), HUNETEEG
PR 5y B B S R Ay R E, 5
£ RPN TR BN RBRT, X
FRMBNEBOHENE, RILERTHE
B, MTLAFRANUNEHE, BELY
1.5—2.0um (S 1-4),

(=) BERBEEN
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FEEEE R, IR EHF X, R
R, RENRBEERNEGE K,
FIEHSE 14 XBIel 22 E|, MHHERE K
/b, 1 30—40 KT R R EERE (A
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RAARAESEREETEETR, Wk
28 ENREF ERAIFA—H (B
2),

FK2EH, BEREMBEEMEKRE
b RRER HER 2 —o [ £ 14 XA,
Sideris-Young BFEPCH 6 HE XL E
#u; ifi Hoagland EFh{UE 3 R
g, H, Sideris-Young BEFRBEELT
PEAEERENFRRER,

ERELAMERRPORRENE
FiAE, 7E Hoagland HF3e#rh, Hrg &l
Hr32 BbpEEENEHEHBAE S
FHEBK. BXFIKEL Sideris-Young
EREPIRAE R XS, Ak
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HERSRAAT X, KRFEEERWN
BREMENXMER, KRBT ZMRHR
gl ENNTRERENER, BTk
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Table I The result of Frankia strains isolated from nodules of Hippophae rhamnoides
B rEERR S EEFEAECR) HERE
Strains Media Days of inoculation Source of hoat
Hrs Jan Blom $3iH 22 TR Liaoning Jianpin
Hr2l Jan Blom g} 27 I TH¥ Liaoniag Jianpin
Hr32 Jan Blom #{m| 12 SLFEY Liaoning Manpin
Hrljs Jan Blom &M 27 T % E Lioning Xinming
Hrl8 Jan Blom #dF 35 T 7% R Liaoning Xinming
Hr30 Qmod FEEIEIER 60 IFEHER Liaoning Xinmiog
Hr34 Jan Blom #{ #FidF uo recording T FEHR Liaoning Xinming -~
Hr3? Jan Blon #}5 Fi2F un recording I T B Liaoning Xinming
®2 SHHM Frankic RPRTRNERES
Table 2 [otection and nodulation of cight Frasksa sp. Hr. strains tor their host seedlings
Hoagland Sideris~ Young
B &%
30 £ (d) 40 F (d} 30 R (d) 40 ® (d)
Strains
A B A B A B A B
Hrs *373 7.7 3{3 11.7 *5{6 2.5 6{6 3.7
Hr32 £33 10.7 242 13 545 2.2 545 3.6
Hr2] 1/3 H 1/3 1 F31) 3.5 24 2
Hrls 1/3 1 243 1 “6/6 4.5 5/5 11.2
Hrl8 3/3 3.3 3/3 5.7 55 1.8 5/6 1.6
Hr3o 2/3 1.5 313 15 25 1 2{6 1
Hr34 *3/3 6.3 3f3 8.7 5(6 3.3 3/5 3.4
Hr37 242 2.5 2z 4 55 3.5 56 6.8
o B T % IR 0/3 0 0/3 0 /6 0 0/6 0
Control of no
inoculation

I A HEEGE/EEHERE

No. seedlings nodulated/no. secedlings inoculated

B: EHEBE
No. nodules of each seedling nodulated

* IS 14 KRR Bl @ Rl K i s/ Rl

Prenodules or swells were obscrved at L4th day after iooculating with Frenkis Hr. strains

EEMREEMNEARRTFENNES
FUHPREARR. ENTEAMRIBER
REAOBRERE, DIERBERRESREDY
ERARRAENOARET —ERB Ko

85 60 X, fE T Hrle F1 Hr32
BEHRTE Sideris-Young EFREPAIIE4E
FEdE, HERES 7 0.784 1 0.205 pmol
CiHi/ g #8/ /N,

(M) HITIE

#M Hrle #1 Hr32 ERBEENF R,
HEERAMREEE, Coll EHRBIED
LWERRLI TR, EHEH 7 BOW
EHERTTR3,

Hrlé f1 Hr32 REEELSHERE D
FHERER—2: 7 FRB LA RME;
£ Yez F1 STR E¥&kZ; 4 B/2 #1 YM
ER&ERK; £ NTW f1 OAT k&K
%, 1 Cpll NIREELEUEHELRIFE
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%3 Hrlé, Hr3z 30 Cpll WHdGMNE
Table 3 Cuolwral characteristies of Frankéa sp. Hrls, Hr32 and Cpll

B H# Suains

Media Hrlé Hraz Cpil
NTW * + -
GyA - a3 3
GuA -+ -+ s
OAT + +* -
Tap + - -
FRB -+ L) (22
Yc2 ++ +
B/? - - -
™ - - (23
5XT - + -
STR [ L

* NTW: E#IH nutrient agar supplemented with 0.29% Tween 805 GyA: HEXMIEEWIE slycerd
asparagine agary GuA: EBIRI SRR glucose asparagine agary OAT: HWFF I8 oatmeal agan
Tap:; BXARIE tap water ager; FRB: 3B HINPHEBAS Frankia broth agar; Yczs RS IR
0.49; BB Czapek’s agar supplemented with 0.49% yeas extract; B/2:1/2 HWEEN /R ERE S
B IRle Bennett’s agar, onchalt strength; YM: WA ENEFD M AR yeast maly; SXT: TSR
IHR il extract agar; STR: 1/5 FRB + 5% + G {##) Frankia broth agar, one-fitth strength, supplem.
ented with 5% purified potato starch.

H+: KBS growth excellent
+: P4 K arowth good

+: HHELE growth poor

—:1 A& no growth

o BINLFABAIH R — ik B RS
BABNENERIZMN, (H7E GyA i
FrH: I, Hr32 @EEIL 5 Cpll E#k
HERIFRHE, TS Hrle BE#RR,
PY () BERABFNE ke
BEFR Hrlé f1 Hr32 iR %ay 5 #huk
fi: W, AR, R, s
H(E R4 180me/L K35 K) Ak iE 80
(1g/L} #eEFR M. ELIRRESIH—
R, EfRERES; #EENH R 80
il e 1 2 RABRNRE B R — S B4 K R Bl
WA 18,
B e e R RELAXBER, & T RRRY
Fig- 1 Growth curves of Frankia sp. Hrl6 MR SO SHMENE—BE, AET
PY: LIAMIRCHYBI (10mM) pyruvaw a sole  Hrl6 BRRAOAERMLR. SRILE 1,
e B S e % LU 80 SBRAY L R, TR
R, XERIEFRLZLHIR 80 A%ET

no C-source

protein
to
[ =)

=1
=]

b
=}

L]
=]

BEWEES (1g/3m) Base soluble
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nmol G, H, /tube/th

3 R OWH%: G ERENE Y FEET R 23

25 oy
20
15
1.0 T
0.5

¢ 3 5 1 9 11 13 (d)

B2 Hrlé ERERRRE EEEEREEME
Fig. 2 Acetylenc reduction curves of Frankia sp.
Hrl6 on medium with various carbon soufce

PY: LIPS RStk HiB TR Pyruvate as tole C-source
T: CleEkiE 80 45 Tween 80 as sole C-source
g, HAMNBEG, FHMBREAHS
Y P, WM EEEEKES
it THR 80 LY, AKE 12XKA), B
BB R KB B, R LA E
¥, Hrl6 k7R BB & 80 24
BRIERYEEF b AR £ 3 B i o BY
Y. 40 /N 77 A, R ERIIE.

HLLEFA LR, ARERSKE
SHIRHET 5mM f0 1omM, BREHLE
Bk RiFmR A, mEstTHEXKREK
B, BERFH, NERBREEDPHPZERK
BEAmmAeRNBEERF. HKREXN
10mM fF, BERKED R RS A)wf B 2 40 /)
R, XAEET MRRE, R, Mk
e AR E R AR ER, XBALRE
kB R S WK R R T AR
¥to

(R) BEEREE

Btk Hrl6 £ BILIN MM &

80 JGBKIRA LR Bap HEFETNNBLEE
REE R LA 2 frR.

Hrl6 BN CHRERERLET &%
SHEN3—5 R, F 10 REAEBIE
Fo BAREE: IR TP IR E bR
BERRRIEE, INMEBRGOIBREN, 4
BRBF AR EH — M BAKH IE & Ho
BE7XE, NWARLER, #37HE
80 ARBNE I, L£FEZFHE 10 RN
ey Hrle BEMRELIAEER WS (SmM)
FIRL 1R 80 (1g/L) ABIRN LA FrED
BRI E Sy B 25:  176.5 R177.50
mol C;H,/mg HH//Nit, AR ELIA
AR S E A RHE S Hrls BEvkR0 B
& BREIEHRRE.
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STUDIES ON BIOLOGICAL CHARACTERISTICS OF
FRANKIA SP. FROM HIPPOPHAE RHAMNOIDES

Wu Yang

Ding Jian

(Tnszicuse of Foresery & Soil Scicace, Academis Sinica, Shenyang)

Eight actinomycetous endophytes were iso-
lated from the root nodules of Hippaphae
rhamnaoides L. collected in the eastern district
All of them have the
typical morphological characteristics of Fran-
kia, and infected and nedulated their hosts
The infecting abilities of rhese

of Liaoning province.

efficiently.
isolates are different from each other, and
vary with the kinds of the solutions used for
inoculating the seedlings of host. The strains
isolated from two different districts showed
different cultural characteristics when grown
on the GyA medium. The strains tested can
ultilize a number of carbohydrates as sole C-
Among them, the pyruvate is found
When the concentration

source.
to be the best one.

B B

of pyruvate used as sole C-source is 10 mM in
the Bap medium, the doubling time of Frankia
sp. Hrl6 can be dropped down to 40 h in the
log period, and the maximum growth yield
is reached in the two weeks after inoculation.
The strain Hrl6 showed the nitrogen-{ixing
activity in vitro in N-free medium, which was
influenced apparently by the sort of C-source
in the N-free medium. 176.5 nmol CsHs/mg
protein/h was assayed when the strain grown
in the N-free Bap medium containing 5 mM
pyruvate as sole C-source.

Key words

Hippophae rhamnoides; Frankia
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Explanation of plate

PR ERBNESREERRL (RREA 1pm)

LB Hr34 g, B: B S AL EREX.

2.8 Hrls pi%. V: %, P; TAEWR.
3.BifE Hr32 mn 7%

< REH Hr32 BT, Sp: BT

5, 6. ¥ Hr3d EEESRE 37 REERHER.

Morphology of Frankia #p. Hr. strains and nodules induced by the strainy {bar = Ipm)

. Hyphac of Frenkia sp. Hr34, B; branch of hypha; 5; swell on hypha.
. Vesicle of Frankia sp. Hrl§, Vi vesicle; P: peduncle of vesicle.

1

2

3. Sporangium of Frankie sp. Hr32.

4. Spore of Frankie sp. Hr3Z, Sp: spores.
5

. 6. Nodules induced by Frankia sp. Hr 34 at 37th day atter inoculation,
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