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Abstract: Comparative studies on sporulation of strains in Fusarium oxysporum. Hirosuke
OGURA and Norio SAHASHI, Laboratory of Plant Patholoéy, Faculty of Agn'cultuvre‘ The differ-
ence on sporu.lation of 24 strains in F. oxysporum was studied. The patho—type fungi were
more growth in rich nutrients than in poor, but the sapro—type one were less clearly than
the former. The conidia formation of the patho—type fuﬁgi were more than the sapro—type.
However, macroconidia formation was different one by one, and it was no relation with the
forma specialis. It was easy to form chlamydospores from mycelial mat in soil extract solu-
tion. In this case, lysis of microconidia were quickly and that of macroconidia were slowly.
The lysis of mycelia were different in individuals, ie. someone was in qdick and other was
in slow, reversely. There were two types for chlamydospore formation, namely, one was
from mycelia and other was from macroconidia. These types were not characteristic of for-
ma -specialis but peculier with each strain. The strains that form chlamydospores from
mycelia were more quickly to make the spores than the one that form them from macroconi-
dia. The later was however only delayed to make them compared with the former, and num-
ber of the spores were decided by the character of their own. From these results it will be

" neccessary to study in future, how this fungus exists in severe micro—ecosystem in soil by
making use of the nature formed chlamydospores and others.

Fusarium oxysporum ("X ZFHWOEPIHREL R T OHER L, tEFCREEFRLECBERN
HH, WThIDERFEERL CHEOHMME I, TAERRBFERL THALERFT 5,
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Table 1. Isolates of F. oxysporum tested »

Host Isolate Area collected Date Remark
F 501 PR EMETGH 1967. 9
F 502 EHR TSN 1967.10
F 504 f=S ey 1965.11
F 506 BT R 1965.11
F 507 HETYEH 1962. 4
F 508 FOIR S R 1962. 5
F 509 FHIRE RS 1972.°6

Fay F 512 FHIK & R 1972. 7
F 516 AR P ZE AT 1979. 7 B BERREE
F 517 SR EE AT 1978.6 | » WENERREH
F 518 ANFAFHAT 1979. 5 HERAAKIHRAEE
F 519 ABKHRAE - 1979. 6 FERAEKIHREE
F 520 A KHFET 1979.7 | BEAAGKIGRGEHE
F 521 BERAEN 1979. 7 HERRGREHR
F 522 SREXHEH 1 — SZRRAREH
F 1010 BHmCHE 1970.11

NN F 1034 AT A 1972.7
F 1035 EET AT 1972. 7
F 1037 s Py 1970. 6
F 105 AR RS 1967.10 | F a7 ) FEEY
F i B HIR 2 R 1967. 6 CF oy ) HEE

+ & F 113 EHKERED 1967. 7 F 2 ) HEEY
F 114 EAIRSERER 1968. 5 F oy ) B
F 115 HENHE 1969.12° | b= hEREEEIY

rophyte SE#HTH 2 (F13), FHALAEHIX, ¥ v F 1 ERHIEH, Czapek i, BMIES
W) (KCl:43mg, CaCly' 2H0 :92mg, NaH;PO4+12H;0 © 179mg, MgSOs* 7 H:0 : 123 mg,
FeClz 6 H20 © 270 mg, MnCly® 4 H;O © 1 mg, CuSO4* 5H20 © 1 mg, ZnSO4+ 7 HsO : 1 mg,
NHCI : 107 mg, #EEJK 1 1000mi, FXE7%0.1N @ NaOH T pH 6.01253%) B 1 0" HEMmH s
Thb, FEBIEROBMIIG U THAEHS 2 VidBEKSEH (EXISgRM) & LTHW,
THEAEE 2EOMHBE RS LA, Thbb, (A YUHEZOKRMEEBOEFI0m & hERE
L7:15820¢ 2200mi OFRBEKTI05MIRE YBRL, SHOBCLEBRLFKEAVTAELL
Db, H2UBMTITRF L, B) FUL1TEI000g % 11 DKISHE, +— +2 L —7T205MH
Bk L, 8%, FEAKEMATII&EL, K:HPO, 0.2 ¥ MATCERICHEBE L, HHE
AICA, BB SRES L,

ERFES LURR

K8 1. F oxysporum DEE BT

VA A ERHEREB L U2, 5, 10FHREHERERAHI0Om 2EFIm D v —LICA
n, PREICSmm OBE ) PAREEL25CTICHE L, SREHKIIFS501, F1035, F1050 3#%
Thb, 4 BERICURMD ) OBFROMELEHIL, 5 BHICEZ ) AR EE S5mm 0TI
Mhey, REL, HBL I E2HALHA BAROMRLEAROBEB R L LML,

HHE%SH, LAKEEBEIIER SN ASTERFEHAE L. B3mm OF 7 AREREAKS
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mEEbEEIREIRES, B2I) L2 a0 T L L W FERFRERLBEL, JOH
0.05ml 2254 FZIALICETL, 25X25mm DH/N—7 5 X% Fv T400EDREF THREL
oo BRI 7T RIMBOSE L LTEDL, 3EOWELFHL TR L,
BEHORSBELHOTLEEROMEREICEH T W EFADORA VA, BABEEIRS
WINTARBRECzo (B2K), BHEROEBTORE L RO THEL LTHEAKLAREEED
MEAVL L, F501AFTICHBFERNKRE L, BERDOF1053/0M8 v, F1035id 2 o HE
THo72, . '
BE)OEFICED LN BBKROER FERTFORBIC b RbUN, BERFRIRTF O
BAREEIC R TA LD o7z, F501& F10562 F10351c bR TRBRISERTF ¥ KT 28645
o iht, BOBEHE A DL KBAERFOREERET Lz, L2L, F103533SORM
K2 > TABSERT 2 28618 T2, FnToiho 2 BRICIRIER D 572, FEKED
BHROEEELBFEROBRERERICEI VYRR Y, FBEMNEKRIBEREKRSL Y RFEERR
Bhor (B3R, _ ' ‘

Table 2. Mycelial growth of F. oxysporum on PDA

Isolate " Medium "I\'Ayz;ezlia}lrsghro(wcﬁ)l ml‘)lllclg:ibaer(;f) Ra(ttz; 3) g(g(rgv;th
1/10 PDA 12.13 22.4 271.7
F 501 1/5 PDA 12.00 48.1 _ 577.2
1/2 PDA 11.48 67.8 : 778.3
PDA 11.13 136.0 1513.7
1/10 PDA 11.46 34.7 397.6
F 1035 1/5 PDA 11.43 89.5 1022.9
1/2 PDA 11.53 120.0 1383.6
PDA 11.93 190.0 2266.7
1/10 PDA 12.23 49.8 609.1
F 105 1/5 PDA 12.22 58.8 718.5
1/2 PDA 13.30 85.6 ) 1138.5
PDA 13.00 209.2 2719.6

Table 3. Conidia formation of F. oxysporum on PDA

5 days™ 15 days™* ' Rate of
[solate Medium Total* * Macroconi.di.a Total® * Macroconiﬁdiva (fsogzzgoger
Total conidia Total conidia | unit area)
1/10 PDA 35 0 % 122 25.8 % 44.5
F 501 1/5 PDA 62 1.57 158 19.2 27.4
1/2 PDA 170 7.30 475 14.3 61.0
PDA 425 10.7 878 14.3 58.0
1/10 PDA 27 0 460 1.13 115.6
F 1035 » 1/5 PDA 96 3.08 521 2.43 50.7
1/2 PDA 195 . 3.78 785 2.33 56.7
PDA 885 2.30 2029 4.49 89.5
1/10 PDA 12 0 48 15.5 7.8
F 105 1/5 PDA 21 ‘ 0 7 1.1 10.7
1/2 PDA 28 8.12 61 12.9 5.4
PDA 52 8.46 210 7.4 7.7

%* Days after inoculatfon
* % Spores in 0.05 mi of suspension
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LEROERTRERRBFIEE» AR, REOEBELOT, BESRICI) ZOBRLHE
Bl SREHRRE 2y VRARMFS0], F504, b= MEFEF1010, F1035, AR F 105,
" FlI50 6 WikkE L7ce ¥4 4 TRIHHERM0 ml (B EHREBML, 5CHBBLE, FOiTo
ZEBTRECREEKLOI0E»SISHTY + /4 TRH30Om ORSEZRH L, LB CHLY
Bol:, ThiE, 108, 200, 0BHICEHEROFERT, EERTF, BLOHEHICOVTHEL
Too 72, BMOOME YR IIBRFETH DI, BRIVBZRIIERBIUVEF I MBOESTREL,
BEAKOm OFICHEE D 2BL, ISHMSTCEHEBL THTIFRREBRE L, IEOHHBE L
1 BEROB ) RRERE L b ISHREVFAZL, 200.05m % LR EF UHETREL 70
VA BRSSP OB L2EE ) e RBRWM 2 E L ¢, MiBREYoHECTRbEEL
709, BOBERBIIEEI S 2 d o/, SERTFIIFL010, F10355% <, L bEEMICHEML 2,
S OIFEMIR F501IC & 32 & 7 2t, BARBEKTHRB IR L. KESERTFIEF501128 <,
RWTFI05I2E KB SN, MEKRTREREDE L, »o, BENIEL L, BERT
BB CHWTNOBRTOEBE LY, 20MIRIEILTHY, BERT LEHRIEL
T 5 LB b ol ERIOHBICEFERELTOEADTHILIEECH L BEH I %
, BEBMFORE G LEOEHS L B LERE 6 1, BERT RO/ RV FhOBKk

S AR S P ¢ TEIN ' :

Table 4, Spore formation of F. oxysporum in PDB

Exp. I *! *2
[solate Spores 370 days % ‘ 30 Exp. T
Conidia *51082 1182 1237 745
F 501 Macroconidia 227 - 603 685 187
Chlamydospores 0 0 307 0
Rate of macroconidia** 21.0 50.1 55.3 25.1
Conidia 315 290 343 46
Macroconidia 42 25 18 5
F 504 - Chlamydospores 0 0 29 0
Rate of macroconidia** 13.5 8.8 5.4 11.3
Conidia 1778 1833 3354 1056
Macroconidia 56 57 . 76 6
F1010 Chlamydospores 0 3 185 . 0
Rate of macroconidia** 3.2 3.1 2.3 0.5
Conidia 3312 3197 4319 1203
Macroconidia 90 58 46 9
F1035 Chlamydospores 0 6 45 0
Rate of macroconidia™* 2.7 1.8 1.1 0.7
Conidia 1511 - 848 978 40
F 105 Macroconidia 139 <126 128 157
Chlamydospores 0 : 0 50 0
Rate of macroconidia** 9.2 14.9 13.1 38.9
Conidia 785 783 362 142
F 115 Macroconidia 42 35 16 7
Chlamydospores 0 0. - 17 0
Rate of macroconidia** 5.3 4.5 4.3 5.3

* 1 Mycelial mat were stayed in PDB. .

% 2 Mycelial mat cultured in PDB for 10 days were stayed in distiled water for 15 days.
* 3 Days after inoculation

% 4 Per cent of macroconidia to all conidia

* 5 Number of spores in 0.05 m! of suspension
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P 7+ 8042 F. oxysporum 1. sp. raphanis ¥ VT, EBERF LR S &5 0 RBREEIL
EThrel, +OUFLHE L, ZMTHV/ZBMBBREZOLE L hEAELL,
LR 6®ERE Y v A EANHERICEEL, 10BRICRBEKCHEL) 2 BHLAOLHRELLB
MBSO ml iR 72, 25CIKBBLT4B#RLH 3BT Léﬁ}ftﬂa% KESHERT, ERR
FEREL, AEFERAROEEREFLTH S,

Table 5. Spore formation of F. oxysporum in BM solution

Isolate Spores Days after treatment by BM solution™
4 7 10 13 16 19
Conidia _ **611 978 823 . 701 380 584
F 501 Macroconidia . 233 265 436 333 102 - 120
Chlarﬁydosporés 0 0 0 : 0 0 - -0
Conidia 230 285 172 104 115 83
F 504 Macroconidia 18 19 10 12 11 23 -
Chlamydospores 0 0 0o T4 10 14
Conidia 1695 2332 1687 2131 1116 1331
F 1010 Macroconidia 16 19° 12 6, 6 -~ 5
Chlamydospores 0 0 0 61 48 73
Conidia ) 1545 1950 2411 1877 1790 1357
F1035 | Macroconidia 34 18 35 24 17 7
Chlamydospores 0 0 0 8 ’ 25 43
Conidia ] 106 289 476 102 119 191
F 105 Macroconidia 20 90 191 4, 36 73
Chlamydospores 0 0 0 0 0 0
Conidia . 128 497 468 500 134 110
F 115 Macroconidia 26 21 ‘14 18 4 6
Chlamydospores .0 0 0 5 5 7

* Mycelial mat cultured in PDB for 10 days were put in BM solution.
% % Spores in 0.05 m! of suspension.

BEHE VEAOBEIBRE L2, LROEBRICHNTEERFIEFS0], F105%KRVwTRE
HI3E BRI S 47z, FS01, F 10513 KEBISMERT A0 4 BARICHATE KDL NI, /A
MAARTF 2 F1010, F103510& KB CBO ORIz, Slitke b FERTFILEK 7 B2 5130
DRICEOBRBA L BESHK).

2. THAHEICE B F oxysporum DEEBRFORMEOFHL

TP DOMEW . oxysporum X B S € BT L, BIUVEBRRFOBRERT LT TICH
bNTV3, REBRTHBEMORELET » HERBBICBRIE L F. oysporum DWE HYDEFLE
BRTFORBIC>WTREL ., ‘

T x H A ERUTHARSE R CL0H FI25°C THERE L /2 F.oxysporum DB E ) 2 KEL DL, 1R
R 30 mI BB L2STICR o7z, UWBAAEIL3HTLICEE ) ORILBIUVRTFOERE
BELL, FERATOBEERLFALTH L, SR L /-EHIZFS01, F504, F1010, F1035 F
105, F1150 6 B4k TH 5, ‘ ‘ '

TEEEICE D 2 BT A L, F501, FI0508kid 4 AHICIEZOLRU EAEE L7,
F504, F1010, F1035i316BIC b 2 BHERBEHERFL T, 72, F1I5RTENHHE
LRonT, FEBTFORBE, BEOBEWF1010, F1035 F115TRI0BFTiREL, 20
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BB L1e FSU4DBERFRAEL, 7THURBBEBShEh o7, SN0 3EHRITARNE
RBFEEELT, TNUMGERTFOANBREN, —F, BEDORLVFES01, F105i/#
THERT, KESERFMNBET 52, SRNCHEIRS L, KESERTFXEBREL:, B
BREFORFBIEF501, F105i8%<, 134 B THEAE LT VBRFHRO v, KBS
RFICHRT 2EBEMTHFEA L ThH o720 —H, F504, F1010, F 103513 EEAF DR
bREC, FAEBBOSCRONL, RFIZLY, COBKROERERTRERICHRTLOT
HHIEEHR LA, FISREEERIZR <, BFHL L2V, F504L EICERICH
RIDBLDTHo7: (BE6HK),

Table 6. Spore formation from mycelial mat of F.oxysporum submerged in soil extract

Isolate Spores Days SUb,mérEEd
4 7 ¢ 10 13 16 19
Conidia *125 145 209 26 13 8
Macroconidia 9 19 . 12 11 13 8
F 501 Chlamydospores 0 0 ) 7 10 40
Mycelia . - - - - -
Conidia *145 o0 0 - 0 0
Macroconidia 0 0 0 0 0 0
F 504 Chlamydospores 0 87 326 418 326 3939
Mycelia 4 s + + + —
Conidia *740 1051 978 187 99 0
F1010 Macroconidia 0 - 0 0 ‘ 0 0 A 0
Chiamydospores 65 94 260 438 462 432
Mycelia > + + + + —
Conidia *569 871 -891 229 58 0
F1035 Macroconidia 0 0 . 0 0 0 0
Chlamydospores 27 119 323 376 360 452
Mycelia S + + .+ + -
Conidia *69 49 48 26 14 22
105 Macroconidia 10 n o 14 9 10 12
Chlamydospores 0 0 0 0 7 4
Mycelia - — o - - - -
Conidia *112 35 - 44 10 10 0
Macroconidia 0 0 0 0 0 0
F 15 Chlamydospores 0 16 . - 55 71 54 55
Mycelia 4 +. -+ - - -

* Mycelial mat cultured in PDB for 10 Days were submerged in 20 m! of soil extract solution, and then number of spores
were counted in 0.05 m! of spore suspension.
* % Lysis degree of mycelia; + :Non lysis, — : Lysis

LEEDEERREL Y, F oxysporum ODEBERFORBEIIERICHRT 240 L KM BT IcBE+
2DNHHIENHOCPIIE o, COBRBEBIRIRLATNTOERICOVWTHAEL

HER24E Bk 2 25C D Czapek AP CIOARERE L, LR L ABOFETHBMEBPICBL, 7
BRI L 72, ',

BEROETERT I 2 KEFEBFOREIW0%EBI S 603 9Wkk, 5%LUTO
DX 4EHK, KBETERFLEERL LSO NERTD o7z, EEBFOMRIEKRICL YRS
o o9, RBISERTER EREBFHRE SSMELOHBEED Ol o (B78),
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HIEEHDC, ERBTFOSSCRERE TS LESRL LY, KSERT, BHOBE
LT RROMEE LS 9 RISR LI
BEERTOZVCEKRFIAMAERT EHR L 25 o7, FIIBABSERTEHBRT 2100

Table 7. Spores from mycelial mat of F.oxysporum submerged in soil extract®

Isolate Conidia Macroconidia macrl;g(t)%ig{a* - Chsl;gz(sjo- m){dcﬁil: O
F 501 169 . - 162 95.7% 1 +
F 502 0 0 0 4 -
F 504 0 0 0 264 - +
F 506 17 13 75.4 6 . *
F 507 15 9 60.0 0 =
F 508 31 19 62.9 0- -
F 509 9 5 . 52.6 2 +
F 512 : 17 2 11.8 0 +
F 516 18 15 - 83.4 7 +
"F 517 17 4 23.4 35 +
F 518 13 0 0 28 -
F 519 7 0 0 ' ’ 252 +
F 520 36 30 83.6 2 +
F 521 0 0 0 66 - +
F 522 0 0 0 219 +
F 1010 ] 0 0 0 74 +
F 1034 11 0 0 9 -
F 1035 0 0 0 33 +
F 1037 77 14 18.1 - 8 +
F 105 12 10 80.0 0 +
F 111 91 5 : 5.4 267 +
F 113 33 16 47.7 0 +
F 114 0 0 ) 0 83 +
F 115 29 0 0 4 +
* Mycelial mat cultured in Czapek's solution for 10 days were submerged in soil extract solution for 7 days, and then

number of spores were counted in 0.05 m! of propagule suspension.
%* % Macroconidia / total conidia X 100
* % * Lysis degree, -+ :non, % :lysis partly, — :lysis perfectly

Table 8, Chlamydospore formation of F.oxysporum in soil extract solution™

chrlqaumn;'l:legs ;;)ofre Nui;notl):;e of Isolate
Over 200 4 **F 504, F 519, F 522, F 111
Over 20 6 F 517, F 518, F 521, F1010
) F1034, F 114
F 501, F 502, F 506, F 509
Under 10 9 F 516, F 520, F1034, F1037
F 115
0 5 F 507, F 508, F 512, - F 105
F 113

* The data are-picked up from Table 7. .
* % The isolate underlined formed macroconidia, and others did not.

(7)
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Table 9. Relation among macroconidia, chlamydospores formed by F.oxysporum and mycelial
lysis in soil extract solution

. Lysis of Rate of macroconidia Chlamydospore

Macroconidia rzycelia over20%  under20% many a few non
Non **5 **4 =1 S 3 1

Formed **13 Partly 6 3 3 1 -3 2
Perfectly 2 2 0 0 0 2

Non 6 5 1 0

Non 11 Partly 2 "2 0 0
Perfectly 3 1 2 0

% The data are picked up from Table 7.
% % The number of each item is the number of isolate fell under.

Mo FEROEEIMT 2 T 5 FINEHR TS o 7295, FEBRF G IESERTFHEC, KB
Fi5%GBEY, SOBKRBOPTHREOHRETH 120 272, BEBTOLZ VAL, 55
VT L 2 BB L E OFRA LK BT RRER TH 7 (57, 8F). HEMLHICHE
FHOARBRTHLE LI RAEL, EEBTFEIUBLLT 25, SREKOBEE 7 BRCHE
T3 EBEARSES 2VER BOMCARLTAL, MEANEYOLERSBEOMEORD o N
Bitk, BEIRITLCET I RERTED R VERO IBICKI SN, KESEMTFERRT S
138D S b, BEORE L ARSEMTORYT L OMICREMERDORE o7, BLT, X
BSEMTF 2T 5 B ERBTORRES %, SSROBEFIRIBL, L(KAROR
VBB ARG EMTFO& CEEMT RO oA H 570 KAESERT TR L2 V118K )
b, BEOELZVER »5VR—ILrAE ZoLEkE2%TH Y, EEBTFORK
REL, 87%DEBENERICHRYT 2ERBFE SRR LTV, HFEOBVEKT LERR
FRIBAD SN, FOBEFEICHNTh b o7 (FIK),
IROERIHBRMBBAE T v RIT MM 7 BCh o7, UBMBRIET 5 L KHke
CEREOEV IS B, BEASEAEEET SN, MNISERTIE LA CHERL, KBS
EBTF O BEPRU 7o RESEMFICGBEIKE b2 BEREAVRE B0 bh, I 2BF&KO—
IR0 & 172, BERT ORME KBS ERT LR T 2 BHKEIS CBO LA
Bhds O RSERTEEOBEO - OEBRTHRICHRT 2 WAL HER T2 L RRETH -
Fro E 72, BEHIE T v N4 THHICEL TERLARE D + DEMERICIA CRROREY L
2, KRGERTFORERRECEBRT O, BREIEKCL NETREIRLHMEERL,
BRELR > B oS Hke bBDHONI, L?)‘L,‘ BRBEOEELBEONIEEIDBE
DEE, KBAERTF OB, FEEBFHREI Coapek T ML L DB £ R L1

£ ="

F. oxysporum D HIFH COFREBIIEEPICITRB L USERT, BAMCEEBERF ERYE
5@60it,$Euuﬁﬁ%ttf%<mﬁwﬁﬁ®b,i%*fuﬁiﬂttbuiﬁLrw
%o

HAROET I, REMNEHRIESOBRDICE ) ABICEEE KL S, BEREKRIGEEOET
RAREEII CBML it v FERTFORESEL URRERIEER L) LA, BHiLD,
IAESBEICLIVERRICE AL W IERNH D, T, BRICE D KRBISGERTFEES IR
550455, BERSBETRIACERLNEIGERFORENE 25, LrL, KEGE
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BFE*ESICHERT 2 BREBEONT M b T2 ERT I3 2 KBS ERFOHEIMBOR
BRLhbKEV, CORKIBH/ROLOBMTH Y, MEBICLAER T (82, 3, 4K),

EOORBEL LI, HHVIEFOERLMERIILIVEARIBREL, TEBRFLHRERL, £0
B B F AT 5. BARICL VAW ICRBENTDOON L, MIGERFES (ERT 2
BHRRIEEBFORRIIE V., KB X UPRSERT 2R T 2B/ TR, BT IR
MET 525, KEBFRBRLZELOBHE/INIBTFLERLETH S, BIOEERDR L,
R(OBREL, 20MICKEBTO 1 NESMIas R~ CERRFCERT S B4, 5, 6K,
s, EEETFORRIEEOREEL NVOBTICE b - TREY, OHBREEIRE
BEBRY IR A EBRERICES SN EME L, $7:, Van Eck and Schippers'® BT
WBRALK IC B 5 EEC ETERIC L 2 BERORENSRL = & 2B L 72 A i iiKasE
DB ST IT oSO RE S LV BTV,

F. oxysporum 24WHRD S ©, FHUL L OB TIBHBE T CRBGERTF ORI RO 5N
(TR, COBEKDI L, BAIVRETAILOHHVII—HOBANTBEL L DIERERT
OEBEHEL, KEGERTFO—MIEEL L, HAOBE L - EKIIEERFOTEAIZD S
hiadolk, CAIZKEL, KEGEBFFERLEVERTE, Bo»lHROBFETL D, B
SU—BICARORONLLDD ) L8I%IAP L Y DBOBEERT AR L7z, BROBELCHE
BRICLEEBFIZOONT, EEBFROTFRLEARICHETZLDT, FLRMAETHL, o
DIER I, F.oxysporum OEBERTF X, BHAIHET L2 0 XBFERFICHERTZ LD ED 2
BhdHh, BBRICEVEL-TWE, ZO2BMERICIIBGRLZ CHKREGOFRETHE L Z
RELTWD, $72, HEMEBERERMYETEEEIETL, EREFAEmMTsZ &}, X
BSARTHRRGEAHREIC I LUUERERTFER BN 2B EEL LT ELZVERED
Nb, $72, BEOETHREVEEBERTFOREBREI DLV, COHROEKRICL W ERZ D2, &
HOBSIENEOERICIZNEIPEREFF LTV RV, DEISBXZEKRIZEZER, LUH
HEEA TR L EHA KBS ERF~EER TR HIEEEROTTOF. oxysporum DEFFIZR
FTHRIIOVTHRHESEORFFLETHS S,

BERABICH), BEHRESRL TEYNE)IBRERES, SRIZRERRY, BMKE
EHRERBBAGKEY, BERBZRBIFOERICHELERLI T,

£ #

Fusarium oxysporum 24BHRE AW THANDEFT LRTFOER L HE L 72,
FHELVESHPEZVEBEFTIRIFIC2 2 0BARNE/RERSEOZIRENERII AT IHE
Kdhobhkd oz, TEBFORKRS BERERIREREKRL Y 80, RBSERTFOR
REEFRICL D RL Y, HME L oMM 22 o7 ERERBFIEHORFIORMEICLY, T4,
BOOBREIC L ORI NI, BOERE L TLEMEYR L &0 EMER TN 2 &£ ERT
DEBERBES IR o7 COL &, SRSARTFIIERICERNICHBE L2, KRESERTOH
BidgL oy, BPHER . BE)OBHERBEKRICL ) ZORERR > Tz, ERBFO
FBRWEEE ) CHRT 2 Wk e KRGERTICHRT 2WkREN DY, ZofERMEB L ORI
MRk o, W2 ICHRT2HERIARSERFICART 2WkL Y S ERBTFORRRE
o5 7:9

PEDERD» 61BN SEROSNY, & CEBRRTFORESERERIREGERFHE»O
BN TIBAETER O P T D F. oxysporum DEFFIZRIFTTHFRICOV TS EOREILETHS I,
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