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FEAERRZIE=#18% DNA 8 RAPD 441°
% F FFE EMBEA

(PERIREESFE T 100094

M T A RAPD BAR, MRBEEHE TI47-26 REEMNE. 4. A =R (B K &
DNA #1THAZ, ] 80 # 10bp £ BIBEHLS 31T DNA §18, I8 7 ZE A iR 400 M
AL ARUEZMEYHERARFHEESR, FHE 4. A =M DNA BEFSISE
M, mHEN TI47-26 REEM M ARE R AR —M M TRE,

X@il B/ENH. BEE, RAPD

RS B IR R B B (Fusarium moniliforme 5 ¥E 8 Gibberella fuj ikuroi) , & —fh
EHHYHERAE, S RAKBENR, SERENORREZERT. FEZEFNENFE
ERZAMKEAH Y. .

REAREZREANTERFE, EHANRE - SRFARS Y RATR, D
HRHBAMEERNA., AAEBET O FERARERTHEEAWAEARRETYE
BAEFERR, LR, 4L, =R E %R B AR, W4 U M8, ARBR
WHANERR AEESHRTFERS BFAEASER, TEFABER X BRI E
EREC, 80 MR, B LA X T HERBAR L RAESHHHRRAE Y, b FHE
HEMERNRBR, ZRAEREENHREURAEKE, £ THSEERIES, iR
BREEESE T AR, RAERABR S FAKE, #A 80 44K, RFLP. RAPD. DNA

A EFEARER R, IREES FRKEARABITRMT o At

RAPD (Random Amplification of Polymorphic DNA) & i 4 ¥ i BL#S — #F DNA
EEHRMEAR, CEA AR SAKENS S, X B W EREAHT PCR ¥, @@k
RMT ML SRS, A KEE RAPD HA LR BEES R = /R
MEEEY DNA, HEITUAEMEMAERN REASHIONE. g 4 -8R, &
DNA K¥ L@ 5 F, ARERNBRETRARITTEMS. FEERFEZEE DNA MR
FIERAZK, ESEAIMARLME, ZRRALS TEYRHERBITXH EHHFR,
BABTREARNAEXFEENRE. REENBE ST RENE.

1 Mty &
1.1 BE#
Pt A KBEHEERE 2B ARBENE TI47 &%, 22000888 Rk

«AFARBERESIHWA.
AT 1995 8 B 31 AWEL.
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TI47-26, B R HIT R /MRS ER-F RN E S o, BRI E &R 58 F TI47-26P
CEBERE), TI4T-26R (LLAR), TI47-26W (I3 R),
1.2 EXREB

PDA B %%, Leonian 2 EXFHED, @EL%F"X’E’J’T?T@ FHFEE FNERREE
ﬁg[ﬂn
1.3 DNA RIEE 54k

£ % HK2,9]. B 4g FBEAUR T K 5 O 8E 22, fE A P USRI R . il 20ml 4
*h i (100mmol / L Tris - Cl pH8.0, 10mmol / L EDTA, 1.4mol / L NaCl, 2% CTAB,
2%F-HEZEE), BRAYGT SSCKBHRE 1h. MEEBEHEN : FIRENV: V=21
1), B4 %5, F 10000r / min 24 10min, B L8, 0 1/ 10 46K 10%CTAB,
0.7mol / L NaCl, B &5, HEREMHAY - ROV V=24 DEME K, B
R, SR R EETE DNA,. DNA JER 70% B3 AR, T /58T TE
b, DNA & CsCl HEHBERBES L, sL{ta R T-20TC,
1.4 PCR RMEFREEE

7 186 A A BEHLS 9 8 2 EH OPERON 2 Rl NE K British Columbia K44 4
AT E =& (S8 E 45 E: OPA-02, OPA—04, OPA—06, OPA—09, OPA-10,
OPA— 11, OPA— 12, OPA- 14, OPA— 15, OPA— 16, OPA— 17, OPA— 18, OPA- 20,
OPK- 01, OPK- 03, OPK—06, OPK- 11, OPK- 15, OPK— 16, OPK—17, OPK-20,
OPY-01-20,1,2,3,6,8,9,10,12, 16, 18, 19, 31, 32, 33, 34, 36, 40, 41, 42, 43, 44, 47, 51,
52,61, 67,68,69,70, 101, 102, 103, 104, 105, 121, 126, 130, 134, 137) . B4 5 W& E X 10
M. TagDNA BSEWEPEAL K FAYEREBRESAELRE. I WREL
TR (ANTP) B EEA M TRAF, PCR ¥ #{{% IDAHO TECHNOLOGY 4 8/
nu
1.5 RAPD RE &4

P b E R B PRSI R R R Y, R R ﬁiﬁp@ 1041, Hhf
# 10mmol / L Tris - Cl pH8.3, 2.0mmol / L MgCl,, 2.5ug BSA, immol / L # 7 #,
0.5mg FREME, 4 AP TR ANTP %245 0.2mmol / L, 0.5umol / L 895147, 20ng 895558
H# DNA, | B4iff) Tag DNA B48. REBFEWT: 81 2 MM§5% 94C P2 Imin,
37CiB Kk 10s, 72C A 20s; J5 38 MEFF 04°C T 2544 25, 37CB K Ts, 72°C A 30s; B
JGFE 720C FARIR dmin. ¥R PERETAMEIESN 8. T 1 5% HIEHER
e ik 4h, ERN 2.5V / cm, EAMT TRELSRH B,

2 HXPHR
21 EEAESEEZRAZERIEE

RER AR RE R TI4726 K%, 4 D =MRERTEEN EEAR £ B%
HHER, FHRENRFERTE EYBEAR, SRREK 1, XLEERS 60 FHAK
HHEFENFEAEEARRETHEEREE, BRBRd g g0, Aaaia o
Rep B SRR A B . AR ERE S SR A REmY,
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F1 BEEE 114726 R ZRUE S5 1

Table | Comparision of the Cultural Characters of Three Component Nuclear Types of F. moniliforme

TJ47-26
# L]
Tl47-26P TI47-26R TI47-26W
Nuciear types
[::5:3 8 eyl i He
Colony colour purple red white
WEEL £ £ R BR
Colony morphology floccuient mycclia powdery mycelia velvety mycelia
HEED
++ 4 +
Sporulation
FHRE"R
+ SRR +

Gibberella production

2.2 RAPD MR BLEL

T 80 R 10bp KENBANLS Y, BITREHEE. 4. A=A 4B S EFHE
DNA #'#. ¥ Y5 FRE 0.2~25kb 2[5, B H B EFTF 0.3~ 1.5kb, TS
SIOE RN ATEREA PG AR, BT Y Bk SRR, A 3131
Y RN R, REFIUNS YR 1~9 28k HA%, TFRAHhRREHR
R N BAR, HiA RSP RFEFHS YA REEOT RYEEGRAES, BhELT
ng £ lpg . A 80 M3 YN T EEAFIE 400 M &, RKF =% DNA 2 a
Ao 2R, K#iﬁi‘?%ﬁ%%ﬁ%%*ﬁlﬁ], SR I ST BB R 58 B th B A M ] (B AR
[-1~4), RYIZHERGE DNA BHEERENE. bk EN TI47-26 Btk AT
RERRT DNA MRE, —HEMETELER AN REERE A TFTERABEET
LEWE, M E AT RAPD % DNA £ 5 KM FEEE DS HERbEH -fHER
EEA R DER.

ZRERANEEANERNAFSER, MADNA ESALN. X TRHENGE
HEXRBEEIRAE M. BEHARERAY, EBEYRERANGESHHE L
FEAME R BEERNRAR TR TENERENX S/, AT ERBFANESERE
BESHER, XERGERMLREBFBIEEL", 4BFH DNA KR
GRATEN, CEFNEZHRBEERREHS EEHTE DNA £A445047, 14h
MTHEEZFHA DNA B5ME08 FBOHATH L 8 uF s,

8 * X W
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RAPD ANALYSIS OF THREE DIFFERENT COMPONENT
NUCLEAR TYPES FROM

FUSARIUM MONILIFORME HETEROKARYON TJ47-26

ChenXi LiXiuyu Yan Yaozu
(College of Biology, Agriculture University of China, Beijing 100094)

Abstract Random Amplificd Polymorphic DNA(RAPD) technique was used to compare

the nuclear DNA of different component nuclear types (homokaryons} of Fusarium

moniliforme TI47-26, which were designated as W(white), R(red) P(purple) respectively and

derived from the one newly isolated heterokaryon. 80 random primers with 10 base pairs were

used in RAPD experiments. Nearly 400 loci were detected and no polymorphic difference was

found. The banding patterns of three different nuclear types were identical by using different

primers. So it is deduced that the three different component nuclear types of F. moniliforme

heterokaryon TJ47—26 probably came from the variation of the same nucleus.

Key words  Fusarium moniliforme, Heterokaryon, RAPD

B W R S

Explanation of plate

R P Bk TI47-26 &40 =R 8 B A9 RAPD ® 3 i%. RAPD banding patteras of three differ-
ent nuclear types segregants from F. moniliforme heterokaryon TJ47-26; 1.2.3. HEREBEHAX. 4.
{3 =F# % Stands for purple. red and white nuclear types respectively; OPA, OPY. 10. 101~ 104, 44, 61,
67~69. 3|4 Primers M,. i DNA—Hincll 4 F it 5 % Marker: M, PBR322-Haell % ¥ &% H%
Marker; C. 3} # Control.
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DRREREE SR
KEH KR

(WA XKFLaHERE KE  030006)

b4 7

(MEE-AEYERE =M 474676)

7K & 1

(KEB-H#H KR 037000)

W E MEFETEMBRETE E R AN ETHEREE, L RERE. $.T=
AL, ARFRYW, REEY, KA GRBN, REREEA TRARIES. DRMEZ
ORARLE BREAE FHIAERTE NE XM TRAMR FRMEREK, 25
FHEARERA D, EAIH I ER: BEFURREL EREL BREL SHTRE
HFRFEESE KESURERNEREL. SRR SRTRALAR 7 KlikyE, &
T AR R,

KRR YW, RIS, Frankia, ERH

1964 4 Becking!"' & ¥ 1 75 5 et 55 0.8 3 4 ARSI 2 B AR B A #, R4 L 41
B, 1977 & Becking” MBI M) F#A, ESRAAHY BB R HRESEH
P Frankia B34 5128, 1970 4 Catner 20 E 7Y SRR R4 BB HE
R, WABTERAS LORL. WEMEEE, WERELIBEANEEN. Hi—%
PHET B2 ARG B MIEIE. 1973 4 Cardner S W5 T W HIB RN BNER S
REHLB. 1974 4 Muiicmpenxo S i +5 LW BB N EBE S H AR, 1976 &
Gardner' e EH B T EANURBHE NG LA TEMABT. 1979 % Anapecsa
SV A T T B A (KB RN B R R ATES. 1982 4 Shipton®,
1984 S H K EE N BORR D 3B Frankio BHE R, AN ER TEHZ. 0K,
AMFAMAEEEK, 1982 4F Annpeesa F'IS M BER SEAME RN ZE EMAXL. FE
EXRBIEFEBENERN TARNBESHENELE. BRI ENERT. H4
Frankia @£ 84T T8,

1 MHHFrr
1.1 ##

TEVHAREREN, 45T 1992410 A 18 H,19934F 1 H 22 B.4H 18 H.7
A2H.1995% 5 A 9 HEHETF LT KB T #EH (4K 1200m. 725 111°407 027,

EXFI99SEILA 100 WS,
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55 38° 167 047 )20~30em B2 P HF, B B A MAE, CABET 5% K-8
(0.0mol / L BEMELE b)) P& .
1.2 A&

B 01mol / L @R ELE s mebh 8l LR RS B & 1% RN 1% KRR
FiE. 30CE® 0.5h. RISHMBUR E B, N30, TN 1% E 20 2
B AR, B 70% IF, A6 S B Bl 60 120, BT AR S B 8., Epon812 (01, Sl
LKB 2088 BROMMA ULTROTOME-V B# ¥ k ¥1LY1 k., &% 8280 . 7 62 R 33 U,
JEM-100CX 1T ( H )&% v e W 22 PR AT,

2 HX
2.1 HEAERENHTERNE

MNEBERTRE L X BS R AR, a2 L E it TR HE AR
EAER 1), EEFEME2 O AR N, B2 FRMBERRTMENSE, Hik
W H R, AT —EREAE. RAM R0 2 T 5 R BB
MEHHERE R R KEAERI-2), EHEFRARXARRE4LE T IEARNY,
HiF A RABE A M (EHRI1-3). BRASEARZEY SR EEEME2ERT
TR, ELBNRESN, FHREARZ —mEX, ER— 188 (B 1-4), 3
ERENUFLENEEBHANERRZSEIIH A AR TEH 2~6 M HEATHE
8 (R 1-5). TAER g RN T, M ERN L —mER ER THE
Ll FEENERY N, AR EENDB R (B 1-6).
2.2 MEAEEOERNE

HEEND, AR EE A PERL BT ERENARE S HERELANE
MR SEREE(EET-7). ERELZNOFIERAHERTRS 6, B 0RARE
B — e N, BRI R, B E L TR, SRR, AR P
A4 it L A B, A R B Ay 1o LR A 28 2 ) R A T S R BN K
XANABETFEEHANDE, AT ERA B, RARBEH £ EEF5TH BHRE
AE. XA RER AR MR,
2.3 B EATSHE

MEBEH b pEEmE A B8, AL RRnEld B ENEE (BIK 1-8).
Wa 7 LB RN, YA/ MR KRR AIRERE RS, WEFEEE
HPH L R R Ry AR, WA RATTR B, AT E LD, AREEBATY
KEWHE BETR—-NEE., XERARNBYET.
2.4 ZHEAEBERRSEE

MZBH P IEREEY R EED|, A E AL T RoREAMIEA R
MR I-9), B 22 K #RBE AR I R R AT AR . BORLIR A RUMAR I K 1. KRR 2 9%
BN, MW, UM, R, FERA &, WAL ESARRER
FEAE T RRRLRRE S . BN TR RS, T H IR AT R, AR KL, TSN, AR
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EZERN £ PR AP ERR T AT BN T (ER 1-10). Efnk
A0 B X FEM T RANAIOREE FEERER, K HRBNAT MR, Kb
T BE, A2 FAE U1 iy AR 5 YO (AR T-11) .

3 it

tE& BT E RV BARE N Frankia B ER LB Berry " W2 Frankia XY
ARBRPUBRAE MM AL, B2 3 040 MR BE TR R R AR SIS B T2 B cp 2
KLY (deposit) , IXSEIAR A DR RN E 143 S £ 55 K R UT B 40 IR 8E, T Bt R
HBIEE DR T A 5 B Z RS —— 3 % (encapsulation) . B2 4T I
A 1 R 2 A 0 M 0 2 A i M T, I T IR B T A A SR A
REAEEXREINN. H1LARAREERESRAR, TRENVEARLBESRLNE
FHEX.

MARFFHRFEPEEFITURARES SRS 2E, IEREL, $RE
“OEFRLNEEK, RREALMEMBELAENR EEHRED FERERENHREK. &
MELRMETHE D, FEK., BRELENTHEB I HEINASEMREEK,. &
FRE L RS U PR, B B AR R R AR, BT 4 o VLR SR K, B
HH G RAI A, B4 R M Re., BRk R AL B R &
PEBHMRAE A AR, & R BRI 2 A H w2 ik a 2at, ,

A rRANERETREETKEDN (EE 1-5), R REEERBR IS E
KRR REMAMBA, B HELR TR, CHEETERFRINSH
HEAREHH R EERE, EUASKBESEE SHNHELE, ANEERRBY
.FERHIE., BRI ABDER PR, XMRELRTET#E— SR,

MBELE G, RS TR L BUREE K T RSN, e B B B AT 1A i
R 2 Jei ) B 22 P — S B KRG S (R 1—6) ., A7 ARGED), M 38 L ] LA L S KB i,
I 5D T RIE S KB WL RE D, 868 5 2 MK, 520 sl et
8.

ZRTENLH FREFEZEKBAREMS FACRIRIRE, T LIS R N HHE

2k,
G, A2 FEWRBBRE B D, Frankia AN ZRELRS: EEZHE
REREAMMD, URERL BHENLZ R ENFR T ERALNABARNE A
EHE KL FXURENBERAL, DEAE LATENLSHF XRKARNE &4
AE. ENzRE#AEFRRRETHE LR,

Bl SR o P EE AT B R B E SR E A B R, FRB0H.
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THE DIVERSITY OF ROOT NODULE ENDOPHYTE OF
HIPPOPHAE RHAMNOIDES

Zhang Jike  Zhang Xiaomin
(Department of Life Science, Shanxi University, Taiyuan 030006)
Lu Xifang
(Yunyang Sericulture Experiment Farm, Yunyang 474676)
Zhang Guowei
(The Second Pharmacy Factory of Datong, Datong 030700).

Abstract  The root nodules of H. rhamnoides and the upper, middle and lower parts of the
nodule, in the four seasons of a year, were observed under transmission electron microscope.
And the findings are that the root nodule endophyte has seven shapes in different parts of the
nodule in different seasons: infectious mycelium, reproduceable mycelium, vegetative
mycelium, spring sporangium and spring spore, vesicle, winter spore and winter sporangium,
and bacteroid—like cell. In the perennial coralloid root nodules, their aiternation of genera-
tions is infectious mycelium, reproduceable mycelium, vegetative mycelium, spring
sporangium and spring spore, and vesicle in spring and summer; and vegetative mycelium,
decying vesicles, winter sporangium and winter spore and bacteroid—like cell in autumn and
winter. Winter spore and bacteroid—like cell are dormant body.

Key words Hippophae rhamnoides, Root nodule, Frankia, Diversity
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