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M E O Frankia ¥ CcOl 5 EHBE GL B RkME, BRI 3 BEMEF . BHRAGL
E R A EES Cool (S RIE XA . B RN.3 RS FERM S GL RHEMAG B
HWAH Frankia BN EEE, U EHBHGOBRATLEN, SHEXHR,? kS FH
HEABREARE.EFF4 5L MHRE#EEER. £ 1025 ENMDRAFTERSE
FEEH . MiREHFRELF1 5 Fo AR ERMIS RHEL M Fa (LRH GL MERAR. B
A&FFL.Fs B Fa s LEARE.

XA Frankia SEBE RET

Frankia e—T]5 8 § 24 BHEYT BE B4 oy A 8, M, LRGSR B
FRESHEFENEAATEENE, AMILWERKGE, BILEARERKSEREL
ER, XATRSHAIESETIFEHEE. PREX—FE, JHREEERN
Frankia 5 REEE X EE8EHE KRGS ABBE Streptomyces aureus) G B
Bt E SR . EE BRI 3 S FHEEER TR,

1 MHPFE
1.1 EFEREBMST
1.1.1 FERE . Frankie Btk CcOl W RKAHAKKE (Casuarina cunninghamiana) it
RR BB & BB (Strepromyces aureus)GL ML TH B LM HEH,
1.1.2 B&F:F1.F4,F6 FHRAEN Ccol X GL FUAERERETIR. B RH Frankia
Wbk CoOl 54 EBE GL FAMMLE, P&RERK, B FEEREBES . RN
PEG6000 (1l FHE M-S 7,75 Km, Te NHHF PR L E HH K ,CcOl § Km TiX Te
HOUR GL i Te %f Km 8%, MR TR L% IME T
1.2 BENE

BA T4 9 Km, Te WIS B4 F AL FEY HIK 1 5 .Bap HFEER,
ERERRY. UEAETNELEES.

AT 1993 4£ 5 H 24 HHH,.
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A ¥ Fronkic SEBWHMA FHENTIR + 311 -

1.3 EmEEM

WG 10 RMAA T R 24 B8 R Bap 3 E 0, 208 CIEE i, I L8 A
Bap MK FE I, IR I , SEBTIREE , 2 MO SR M I L 5 40,

1.4 MEMATE
L4.1 #EAH.

WA R EAE Bacillus subtitis G*, S HOAHEHRE Staphyloccus aureas G, Xl
¥ Escherichia coli G,

B . Saccharomyces cerevisiae,

HE.0¥#1,
*®1 HSHKHANE o B B 3 o A B B R 4R 2,

Table 1 The pathogenic fungus used in the test ﬁﬂ g 005828 3“15 E[sj JEBMEE m
5 il }? f{ . PDA B3t EIgEH#E),

- o e 142 WEH K RTINS R
e Tl saisime | BN TR L, BA TR 5 S
SRR i % 7. BM—E XM BEIEL 7 DI RS 20
Sclerotium Beta vulgaris iEEB{J CCOI‘GL,F]‘FIL,FG E?&*E?ﬂ
S s ctorioram L s TRUR B BT A0 MR I, B
E$ 3737 E Ir o HIBE 3TCER 1 K B MER 28 TR
Cochliobolus heterostrophus Zea mays ¥ 3 i'ﬂgmﬁﬁm 9Eﬁ 5 &G
?mﬁl;ﬁglz miyabeanus gryz:amtiva 1.5 %ﬂﬁ$
RENS x & BE CcOl 18 EH MR AR K 17,
Fussrinm momitiforme R SRR FA RS TR SREEM Y
RERRKSEHE A B 18 . WER T RERY, Er gL R

Pestalotia funerea

Panaxr ginseng

1.6 MW¥EE

.

fi Bap SERERFEARBA TR B OWEEE, T ARBKER 3 X8

PBERE, 14000t /min B0 30 4040, LR VBATENESHE. BEh-BE"HE48S
B4 Img/ml 7247 %A Co0l & GL HED B RBR %, i hEH EH ¥ o HHRE
thBY ST A Ce0l HIEHIR R GL $ILI4, B GL HUEWR UL CcOl FLMHBY, L5
TFHTE. WRESHAEEEARRE 1/4,1/8,1/16,2— 5 2 %52 & 3 b & 74
BTN B T A R, W B UL SE 6 8 BUAHOL .

1R
2.1 BEFRE
211 BEEEFAHETE. B FUIEZREEERE A, ISRSTERLE 2.
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M2 WEGL SMEFF1,F4.Fs RS RMNT
Table 2 Culture character of strain GL and fusants F1,F4,F§ on the solid media
W & BERRE | SERE Bap HiMEHE Bap LRIGEH A
Strains Regeneration snd Gauze 1 media Bap-NH, -+ medium Bap N free medium
oL AREESNRE.EEA  TEKAELAS XRAL  HEANE.LKES
ox X white small cloning, growing
aeriasl mycelia white grey, aerial mycelia white grey, slowly
vegetative mycelia dark gray. vegetative mycelia white gray,
no pigment no pigment
Mt BN NE, TR SEnRTEeNE. XA SERESQE.TRSAX
F1 x x aerial and vegetative, mycelia
aerial mycelia pink, vegetative aerial mycelia pink, vegetative white ,no pigment
mycelia white, no pigment mycelia white, no pigment
SaepEsRa.RACKE SERXERGE, SEBR . EEHM,
13 rEAaX xusier
F4 aerial and vegetative, mycelia aerial and vegetative mycelia aerial mycelia light brown,
brown, pigment brown light brown, no prgment vegetative mycelia white, no
pigment
HAeRE. ERAe. XRAE  SERe. RYHA. RN SEREZas ERSAAX
Fé x 4 aerial and vegetative, mycelia

aerial mycelia pink, vegetative
mycelia white, no pigment

aerial mycelia pink, vegetative
mycelia white,no pigment

white,no pigment

CeOl EEEFRE LR ER. FIFARFe EHARRE—SEREL « TTKR
£ .GL Mi® 3 K., FRER7E Bap HEEHE L 1 MK EE, 7€ Bap ERFFEL
WE2A. 5EEGLHR . HFAMASTHESHTRESE, A4S EEEIE.
2.1.2 BWIED .3 HhMETFELE Bap BRAEFE K, #RAE Frankia B RAE
E—NEAETE. BHEL, BERBEERNT Ceol WTHMEAE 1). 3 KMETHR
HEBEWNHEMES MAFRRBETFLERL).

2.2 HWEe
Frankia Witk CcOl 5 3 RS FHBEMISHENRE 3.

W3 Frankia W% Ccol SME F F1.F4,F6 tHE S5 (nmol C,;H,/mg protein. h)
Table 3 Ngiase activities of Frankia strain Cc0l and the fusants F1.F4,F6

HEta B (d)

L) * Culture time
Strain
1 3 4 5 1 8 10 11 12 13
Ceol 12.03 17. 10 19.58 15, 85 7. 10 2.05 1. 90 1.83 - -
F1 0 4] 4] - - 5.90 8.68 12.5% 13,57 11. 47
F4 0 4] 0 - - 2,02 12.17 10.52 - -
Fé 0 4.78 15,22 10.47 7.26 3.43 2.18 1.55 - -

Hi-- KM No measured

W2 3 UL H .3 A T F1,F4,F6 IAAE R, EET FK Frankia, 5%
M GL KA,
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2.3 RN

Fi S HESEEGL HEL Y G HEMEETRENE L, Rk GL
. F1# F6 fyHipilf S Ccol M, A¥ G WERHEE O.

%4 BRESIXRETFHUNE

Table 4 The antibiogram of the patents and fusants

BN

Pathogenic microbe

GL

Ccol F1

F4

Fé

W

Bacillus subtitis

EREWEHRN
Staphyloccus aureus

KEHN

Escherichia coli

WA

Saccharomyces cerevisiae

HERR

Pyrenochaeta

WA
Sclerotium

WA

Sclerotinia sclerotiorum

EXFREN
Cochliobolus heterostrophus

S5 AW
Cochliobolus mi; nus

BENE

Fusarium monili forme

A £ £
Pestalotia funerea

H.- THMER, - AWRERH SAOWER.

-. No bacteriostasis; +. Bacteriostasis; ++. Powerful bacteriostasis.
14 Mg
IS FREHABAREEN BEMEREE S, BN EEK (H 45
%), %A Ceol EERBEAG FTHREY 10%, 5MAHELY 20 X HHRMHHEBEE

(€5,
x5 MESTFRSAERRANERTE
Table 5 Nodulation rate of the fusants and the Njase activies of the nodules
" & BHERGD SRR aaxcH  PREREE
. i Njase activies of the nodules
Strains Inoculated plants  Nodulated plants Nodulation rate _ C oy
(amol C;H,* g~! * min~1)
Fi 18 15 83.3 90. 50
F4 18 10 55. 6 115. 61
Fé 18 14 77.8 31.33
Ceol 18 18 100 21.73
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2.5 MAEFHNORASEEE %6 MESFHMMEHH
KBRS FEARFR S GL Zadik Table § Serological snalysis of the fusants

RV EFeE B EL,F1.F6 £0 5 Ccol e

WEE NGRS ABENESZ. Ccol E $t Protein of the strains

HAS5 GL Hitk W ,GL #HHEARE Ccol Antiseram
PLik Y (£ 6) AR PLIE BeE 3 5 — %
AEHNFRAKCRARRERE. SR . .
HH,BEFFLS5FeEk BRENEH GL + H + — +
WEFHFRELD, R LRI TREFNE '
.M F4 LS HE—FEEGL HfFR
&H.

3 i #

RS L3 kS T F1.FA.F6 A Frankia BHRAMES —TNRLSHETE.X
FEBHNES —#RETFE. AERR SEFRERNE Kn f1 Te RHFAHER, T L
BeEA 4 I BAE H e — iR, R E (IR TR AaRaAES , MEEEN
BET. 3 RS FREFEARBMR LR, PEBEERKIRAES Frankia BNER
EEAES, R AEENHRET.

IS THhAEE —ENERBEE, EE 10 RZE. ENNREH#ABE LR
15, U R BH Frankia TR E BT RNBEHERGESN.

IMATFESERAXYERAZL, ME&EFE HEBASH#EH GL ZR1H
*,H F1.F6 5 GL RE:3 (s FHRESH T HE L Cool L, HTHER
BB SERENBAD Ceol 3. X —HEHTRE FHARME, WRETHE—H#
R EEREIBRABE T,

5F1MFe M, FARAERRBRYERBARIEEIN £HE GL HEELUNHETHN
PR, s SR BOREN K. miFEatE,. %13 {5 FL M F6 AN
2 CcOl I GL WS RHIE, T F4 (LEHE—FAGL HHRIFE BRBES T FLIH
F6 £t LE HEBE.

F1 F4 Fé Cc0l  GL

# B X M
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STUDY OF THE CHARACTERISTICS OF THE FUSANTS FUSED BY
FRANKIA STRAIN Cc0l AND STREPTOMYCES AUREUS STRAIN GL

Zou Hua Mi Tiejuan' Zhang Zhongze Su Fengyan
Hao Dongmei? Wang Yuying Ding Jina
Unstitute of Applied Ecology, Academia Sinica, Shenyang 110015)
(!Shenyang Medical College, Shenyang 110031)

(XChina Medical University, Shenyang 1100601)

Abstract Three fusants were obtained by fusing the protoplasts of Frankia strain Cc0l
and Streptomyces aureus strain GL. All three fusants grew fast like GL, and could
nodulate and fix nitrogen like that of strain CcOl. The colors of the hypha of the three
fusants were different from their parent strain GL when they grew in agar media. All
three fusants had vesicles which was the typical shape of Frankia strains, and chian
spores like strain GL. They all had the antibacterial action to E. coli as their parents.
Moreover, the antibiogram of fusant F4 was almost the same as its parent strain GL.
Being transfered more than 10 times in the agar medium, all three fusants still had
nodulation and nitrogen fixation abilities, but less than their parent CcOl. The
serulogical analysis indicated that fusants F1 and F6é had both parents characteristic
antigens, while fusant F4 had only the GL characteristic antigens. This suggested that
fusants F1 and F6 were more stable in genetics and more believable.

Key words Frankia, Streptomyces, Fusants

B O ¥ B8
Explanation of plate
BETS Frenkio MY S WA E 1. Frankia Bi¥ Cc0l THR (960X )32, Ce0l TR (480X);3. AT FI
BT (480> ;:4. fA T F6 THRE480X) ;5. ST F4 B F#(480%),

The micromorphology of the fusants and Frankia strain: 1. Vesiicles of Frankia strain Cc0l; 2. Sporange

of strain Cc0ly 3, Sporange of fusant F1; 4. Vesicle of funsant F6; 5. Chain spores of fusant F4.
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