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Wi, 2— BUSIISET A AR AR SRR, I R BORN T RERIRE S . EBIRITE
BT, FSCool BbRAUE EEMRMNRE EEEHE. fEE s.4ppm fy NHF BNFET
MR, o A {LLE 5.8—7.0 MEAN AR EMR. R FSCcol ERILL:
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K BE # (Casuarina spp.)5 Frankia
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AFENHATREENE. RABEERHF
LR Frankic BUAREE, HGEFR
(X #s bk 4 7028 B T, EJLER,
T Frankia WARETERRD), AL
RAREERIB A R T T FEAT R . Diem
#=  Gauthier 25 &1 Zhang 53 HHRET M
— B RR R PR R 4> B8 Bl Frankia
ERRE L, R LERRE T AORRE
{Casuarina equisetifolia 1..) REPIRGH
Begf Frankiad®, SR, 4X S E KA D
¥epEREEE, PRREDHRFEMR
EEMEG. Hik, sBEEBERREIN

Frankia Hitk, WARHIERES 2T

A ER

RMOBRAM B EE, MAEAR
¥ (C. cunninghamiane Miq.) BB 5
BEF|—#E Frankia B, 80S FSCc0l,
FLTE A B 57 FRAL . R R AR R4k 4, TE KIS
BEEHE EEREEREENRBSERST
THR. HHEHTAREERNX K, pH

B NH{ BENTEET, % FSCc0l BrkEHR
fie /I # ilo

MHE S5 F R

(—) NS

Y0 I A 25 ( Casuaring cunninghamisna Mia.)
— ARG R A MW, B R T
a8

SR, WA R PR R, A TR LT 95%
Z ki 10 #heh, AlEEME TR (HeCl, 0.1%,
HCL 0.5%) FEKHE 5 78, LMY S W
RO RRBREME (0.05M, pd 7.2) 1
0.1%5 PVP-40 {polyvinyl pyrrolidone) B, 7E
TH B E T Rm Tk N F B g1y MBI
(kHrzE (4 0.1% PVP-40) BIRE B RS
A 28°C fERRBSEE, —BERERREE,
FSCc0) BFRTE HERNG 4 1 A MR BRI AR,

(=) EHERRENBENE

FHHREEERE MR IR BAP B K
U, b, EEE M 12 R R DT R
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AXT 19854 4 A9 BcE,
A AR EEs, TRBREENHLE;
ELRESHHELREREE E L —HE .
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B1 FsCcOl BMBRES

T.MamF &, MBERELGELT 10 pm); 2. SLS & (AR 10pm);
3. HBAMBA, %5000)
Fig. 1 Microscopic observations of Fraskia sp. FS5Cc0l
1.lateral sporangia, vesicles and hyphae (bar == 10p#m}; 2. sporangia-like
structure (bar == 10pum); 3. vesicles.

GuA ,GyA ,OAT ,FRB,Ycz, NTW, SXT, YM, STR,
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JRTE 8 CEER R . ER-ANELER. BME
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14—16 I3 BEFEFRY 22—28°C, BE] 16—
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H» 0I5 3 MLMERE. BRER A R % E 5
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Table 1 Cultural charactesistics of Framkia sp, F5Cc0@ in different media
S 4 Growh RS m s w*’@%%fl
ater-Soluble
i ok B * | s i Vesicl .

Medium Ciquid Agar slaats porangium csicle pigment
BAP T + - - Hets
B +++ + + - "
Tween [Cas + - + - - x
Bj2 + 7 + + - -
GuA +i- +j- + + - »
GyA .= - + + -
oAt +/- +f— + - + ’
FRE + - + - + :
Yoz +/= +f + + + »
NTW - - '
SX'T - -
™ +/- -
STR - '
TAP - - !

e BRS¢ AWK R, e R wIEE HHER H —HEER I A

Observed 6 weeks after inoculation. Relative growth: + =+ + excellent; + slow; +/=~rare; —no growth.

M—ERANEROT TR WTRESE
B 42 W 71 % AR, B /R AT LB B Ak FOA) AR o T
RESAAENBRERE L& KIE S,
T R A B TR (vesicles), FHAF IR
BIEE. 4 BRI L, FSCc0l HE
B2 E RN 0.4—1.3um, RBAMNHETE
Tk 30—40pm, NE& 1.7—3.0 um BUZ A
BT, MEERN 2.2—41pm, HHK
3 2.8—18.2xm (JLE 1),

TERfh 12 FhigR s b, FSCc0l B
HRKEREA A R(LE Do EHBEEMN
RE—teis o, BEeu0KRE
T HNENF RIS R, X5 Diem
SHR ST T % R & H (sporangia-like
stracture, SLS)YE 4810, - 4h, FSCc0l
EHRASERAERELE K.

(=) BREIHER

#554 % YR [A1 82, FSCc0l TR B B
KEBEEHETERE. M BIEFELE
F 20 KR 70 RGO B ER, #akLS

o

gE--REERR A AE TR LE
HEL, ¥ A ARE, HARAREREX
A0 #7138 (nodule-lobes), TR B TR IR Y
B AR (nodule-roots),  FEIREEH
# K (negative-geotropism), A X, T
£, WEEPDERTMR, 7 Son. #
WRRE, EEERTEEBR EHNE
RERFOER, FREFAOER, &%
B AR — B R AR E (LE 2-
Do

ERARAET, FIEAENYR
MR ERE, FHERAR (LA
2-2),

(=) EXRERKFKRET FS5Cell B
BHNEENRREIHEREAD

EAREREREET, SRNERE
B -+ B A (3 2)e 10,000
lux LA} Ve R T RBHAR, BYEESH
He e, B ATE )58 FEL 4,000 lux AL
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1. FsCro1 ﬁﬁﬁlﬁiﬁi‘“&.m{ﬁﬁ (XD)3 2. KIS INO—HeRIF4508; CON——FR
EHAE, TE.
Fig. 2 Nodulation of C. cunninghamizna secdlings
1. noduies induced by Framkia sp. FSCc0I; 2. water-cultured scedlings: IND.———
inoculated with FSCc01, nodules formed on root system; CON.-—control,
. - - without nodule.

2. FREXRERMEEDNERAHE W

Table 2 The effect of illuminat!on intensity on nodulation and nitrogen fixation

: ﬁ"‘bﬁlﬁi‘iﬂ:‘:ﬂﬂ ‘ 5 AE%REEN ) 2 i
FIRREE R
¢ il R) Nodulation in 5 (pemol C;H./h - g -
{llumination . Nodule weeks ol 254 -8
s . appearance HEE)
intensity
’ afrer B # ) B
(lux) inoculation ~ Seedlings Total No. F;tr;%ingshaﬂ: v:ty.
: _ (day) ' aodulated of nodules fr.) 2 g
10,000 (BAEBIT) 14 7 f 66 ' 9.35
(Todized tungsten lamp) : ‘
7,000 (BRESAT) 15 6 13 0.30.
(Jodized tungsten lamp)
4,000 (BT 22 ’ 3 3 3 &
{Fluorescent tubes)

B EFRHOH 6.3, BRAEEN T ke FEMAE (7,000 lux, RBIKER.
pH 6.3, 7 seedlings for every group. Uninoculated controls (7,000 lux, iodized tungsten lamp) were
not nodulated.

fTHRT, B KR, {5 FSCc01 BRk{38E  FSCcO1 %ﬁﬁ‘éﬁﬁi%ﬁ,#ﬁﬂﬂj—i
BUEEH L. RIERERE . ERWEER NHY N
1%3??&%‘ 8.4 ppm By NHj ENN’ %ﬁ\d\ﬁﬁiﬁ%j‘\iﬁ%(i 3)o.
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Table 3 The effect of anmonium-MN on nodulation
- F AR
NHI &N iR R N %Eﬁﬁdﬁll ret (pr mol CH, b g - BEE)
. . .. No. ot nogutate: Nitrogenase activity
. Ammontum-N {ppm)} No. of tested seedlings seedlings (g mol C;H,fh - g - tr.)
2 .
8.4 5 4 2.72
16.8 —
33.6 -

M EFEE oM 6.3, BE(ERETINER) 8,000lux. REMHR 10 HE(E NHT EIR)KEH.

pHL6. 3,
without NH}) were not nedulated.

illumination {fluorescent tubes <+ incandescent bulbs) 8,000 lux.

Uninoculated contrels (10,

#4 FEpH R4 TFHEEMR

Table 4 MNodulation trial under different pH level

R

R oH TR OB HEE (%)
Percentage of nodulated
Nutrient soclution pH No. of tested seedlings [No. of nodulated seedlings seedlings
5.8 8 5 62
6.3 8 5 62
7.0 ’ 30

T RRCE AT ESIT) 6,000 lux, REFM R 68 (pH 6.3) REH,

llumination (fluorescent tubes + incandescent bulbs) 6,000 kux. Uninoculated controls (6, pH 6.3}

were not nodulated.

CREFRHE oL {ERYIE LT B R R AR
BHEMOE 4)o {E3X1 pH BHEN, T
B 7= e T i L A T LA B R

W B

EIRE, 17 MREKKERY Frankia
HtR, R 4 fRegRREEESY, K
B JLARRE R RSB T RED, BER
EARREE N BB FME R EA
A RITANG, IBEITRANRERN
KEA R MERNBREDHN, KE
BONRIRED B Frankia (4 LIERR G
SRRSO R BT REERNSE, &
F& PRI BEAE AT 0 o XAEL R —
ERREZIb. H5E, HELEATEE
Sl 5 HoAth SR IRAY Frankie TS5, 53 BEE
WERELRRHEEEFEERR. KX,
Frankia SR BN £ IE, T G022 E Y

WEREEERTEWERRE . H
o, BATAA BN ERBOERITRE
ERY, XEEREE ST REE R ST
RAVE R TEE A R
MBI R ERE R EM E, RAT
i, Rt T 8. BMrkE
HRESREF, BdMEHIEEREA
BB R B B Frankic BHE, FEERZ
— R A AR D BT ko
HENFINA, KRS HRER
BEARRIT Frankia 23, BF 34 ABE
AEE; MEBEIRTRE PR ERE
B, 2 ARRA SR, B85 EERRK. MK
IR B KB BORTE ARRE L NRET R
ML BLR, IERKERARREERKE
YL 8 TR U7 i o 7K B A (L RR AR FSCeO)
EakERREE, MERETHT &8 &4
ETUEE B TR FSCcOl kg
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G, MMEE 2—S BEAEH. f—BiA
A, P AR RO I ] 0 HE L BT
MBS R, BITIAN, BXRHEMERR
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HoRARRES, ERER, TRAESY
TR MFRT Frankia WERETNRBHE
Fo B RELZEEMRHOREX k4,
M EE AR RERE
FEFHE, BIREEN. BEEIES
BRITRENER. RIKEHN NHF &N
SrETE AR R e O T 4, (B TR R ke K,
MEHLR, X—ESEEER.

A S A R R LS R, FSCc
01 ERPRES R S R A 5 8.4ppm NHf
ANREN, £—EN oH BEANEHER
ZEW, M 4.000lux HRTHBHRiER
MG o XA FSCc0l BRE—ER
HARERIRE ST, VIR AT E RS+
HMEARNNEAG T SEEBIIEER
#, [HE FSCc01 R MR . EXR
TG, BREEER, R,
MERRNER, BEESEEL B EDTIE)
ORI, B B W g BB MM Frankia
NES. KERGTRESRIOWR, X
AAEREETE T RARETRE, #
—FERR TP RO AR EHRLE
s ERERERAEE I, ¥ A T E
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ISOLATION OF FRANKIA SP. FSCc01 FROM ROOT
NODULES OF CASUARINA CUNNINGHAMISNA
AND ITS CULTIVATION IN VITRO AND
NODULATION CONDITIONS

Li Zhongwei Ding Jian

(Instiszure of Forestry and Soil Science, Academia Simics, Shenyang)

An infective strain of Frankic (desig-
nated FSCc0l) was isolated from root nodules
of Casuarina cunninghamiane Miq. by nodule-
piece method. Growth of FSCsOl was excell-
et in BAP and B medium, but very poor in
FSCcOl can form
alundant sporangia and vesicles in BAP medr-
um lacking combined nitrogen. In additicn,
it can also form an uncommon sperangia-like
structure (SLS) in some media. When the pure
culture of FSCc0I was inoculated to the root

most other media tested.

system of water—cultured C. cunninghamiana
scedlings, typical Caswarina nodules with neg-
ative-geotrophic growing nodule-roots were
formed after 2—4 weeks, The nodules showed
active acetylene reduction. Nedulation, nitro-

gen fixation and growth of host seedlings were
better at 10,000 lux illumination than at 7,000
lux. The poorest results were obtained at 4,000
[ux. Host seedlings were well nodulated with
FSCcf] in the presence of 8.4 ppm ammoni-
um-N, and showed N:-fixing activity. No dis-
tinct difference in nodulation was observed
within pH range of 5.8—7.0. This may im-
ply a way towards its application for forest
growing. '

Key words

Frankia; Casuaring cunninghamiana; Ni-

trogen fixation
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