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Fusarium oxysporum caused Tomato Wilt Disease

I1. Existence of F. oxpsoporum caused Tomato Wilt
Disease attended with Root Rot

Hirosuke Ocura and Masatoshi Ban
Laboratory of Phytopathology, Faculty of Agriculture

Abstract

Fusarium oxysporum caused tomato wilt disease. II. Existence of F. oxysporum caused
tomato wilt disease attended with root rot. Hirosuke Ocura and Masatoshi Ban Labor-
atory of Phytopathology, Faculty of Agriculture. It is investigated the increase of Fusarium
oxysporum, so called tomato wilt attended root rot, in field cropping tomato plant and damage
by its pathogen. In the field invaded tomato plants severely at last year, the pathogen ap-
peared in early period of cropping, and though sympton did not appeared on leaves, tomato
plants were infected at roots already at young stage, but in the field invaded slightly at last
year, pathogen incresed gradually and tomato plant in mature period began to wither step
by step. The 70 per cent of isolates from Nii-district had virulent pathogenicity and these
fungi grew well in wide range of temperature. Fungus of this type gathered at the same
proportion in Mochiishi, but in Takaoka and Tadaishi they were less fairly. During the
cropping tomato plant wilt type fungi increased more rapid than root rot type one and da-
mage of this type appeared more severe in warm season, but in cold season, though fungi
increased as usual, damage did not more severe than that of root rot type. After dug up the
host plant, pathogen decreased but they existed a little for a long time in soil. This tendecy
of decreasing was recognized in both type of Fusarium tested.
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Table 1. Damage of tomato plant caused by Fusarium oxysporum in Tosa-shi*
Community Damaged Normal Prospective Damaged
group Planted arca area © yield® damigcd yield ratio
Nii 10 ha. 9 ha. 1100 t, 541 t. 46.7 9%,
Takaishi 18 15 1800 687 38.2
Koryo 15 14 ~ 1500 940 62.7
Takaoka 3 0.3 - 300 0.6 0.2
Chuo 0.9 0.2 .90 0.4 0.4
Hasuike 0.7 0.3 . 63 - 1.3 2.0
Usa 0.2 0 16 — —
) Average
Total 47.8 38.8 4869 2143.3 44.0
* From inquired report by agricultural technical section in I\ochx ken at 1969.
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Table 2.

Infection degree of tomato roat by F. oxysporum

Plot -]?ate o.f ' Infection degree* Sus.ccptiblc Index**
investigation 0 1 2 .3 ratio %

T Apr. 1969 *xx]4 20 10 4 84.0 1.95

K Apr. 1969 - 79 49 38" 39 65.2 1.18
Apr. 1970 0 12 46 - 31U 100 2.21

1 Apr. 1969 32 6 6 0 -27.8 0.41

* Infection degree of tomato root, 0: health, 1: brown root ot brown spot on root appeared a little,
2: brown root appeared, 3: virulent brown root or root rot.
** Figures of each valuation X number participated in that merit/Total number of tomato plant
investgated.
*** Number of tomato plant.
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Fig. 1. Increase of pathogenic F. oxysporum in field planted tomato in forcing.
o—o : Field planted tomato continuously (Plot-K), «—. : ditto
(Plot-I), a—a : field planted tomato for the first time (Plot-N).

ULOERBFLEEZOLBY ORFE MM L7ch, SHITEPEY = -V RIZANTHEAEL
B L, HELULEBLAObLRHWROFELCL YEDOAREEIT% - 7 (Fig. 2).
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Fig. 2. Increase of pathogenic F. oxysporum in field planted tomato in forcing.
Fungi were isolated at 6 or more monthes after collecting. © o—-o : Plot-K,
—e« : Plot-I, a—a : Plot-N.
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AETHHLEBbNS. MEMGTEEOBRERICESI W EFRDLNEWE, BROVENVE
Bbh s KRTREOMM OB MBI L TRWEASED b5, i LAREENR TR, B
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[T > TIROBHWEIAX L7, KRTREXLERORIKEQTI,RD LN, T CIRESGEHK
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Thabb, V4 eiHRREMICEEkTHZ DT, 156~17°C, 21~24°C, 25~28°C ITH#E L,

48 A b, 48 BRI DM R LcEA T HE L 1.

PR BB R KX 23 #,

37T#kTH%. Table 3 HEROWHREMBERMEIZL > TRAF LI DTH 5.

Table 3.

Mycelial growth of F. oxysporum™® related with temperature' :

IR17#, NK

Number of Group devided by mycelial growth**
Plot . strains wW I H l L S
K 23 **%47.83 % 13.04 17.39 21.75
I 17 64.71 11.74 11.74 11.74
N 37 56.76 18.92 10.81 13.50

* Fungi were cultured on PDA.

** W: Fungus grew more than average growth in all temperature tested (15-17°C, 21-24°C,
25-28°C), H: fungus grew more at high temperature and less at below 24°C than average, L:
fungus grew more at below 24°C and less at above than average, S: fungus grew less in all
temperature than average.

*** Number of fungi grouping/total number of each plot. X 100

BREDEARDEEIR 25~28°C T 5 & B,
HOLDRKKX 48k, IR3EHKk NRXIWKTH-7 3/, BERISOEMNEDOABEHT 4
XL, T%bL, FEFRKELPHEEL FELEE (W), 24°C LUFTHIFEHLTTH 545
2°CLUETEHEEY P AR (H) 24°C LT THEEUETH 54 25°C Ll ECRTFEHL T O
HERTHBREWL), "TFhoBEETI FHLUTOAET RTHEIEG) KRMT 2 5K E ML
DEBHBWIIIET 5. ‘

7, ZNOHEBOWET ) FRENRERWMFE I = VEF2EE, T-120 B EEIHE
LC% DREMRKE %% L7z (Table 4).

25~28°C & b} 21~24°C Oy EHR

Table 4. Pathogenicity of F. oxysporum to tomato scedlings related with temperature

Plot Number of Group divided by pathogenicity*

strain Vp Hp Lp Wp
K 23 **64.12 9 4.35 0 30.40
I 16 68.75 25.02 6.24 0
N 37 56.76 10.81 13.51 18.92

* Vp: Fungus had severe pathogenicity in all temperature tested {15-17°C, 21-24°C, 25-28°C), Hp:
svere at high temperature, Lp: severe at below 24°C, Wp: weak pathogenicity in all tempera-
ture.

** Number of fungi grouping/total of each plot x 100.

BEHEHREHICL D 4RIRD L. Tabb, FEEREDBAKENEZRTER (Vp), &
BRI THNRFREYE R HM (Hp), 24°C U T REB\W THWER 2R T HEELp), WTFhoRi
ETHIHRFEUDOTHAER (Wp) TH 5. FREJOBHHBEEITHERINTHCGHEREEL I OH
BT 5.

PED LS KHFFRBRAGERA LicnFho Mo KHE Fusarium D S hic. % 2 bl
BrodRBOMRIBOONILELERH L. CRINFERTHEBEO LRS- 5EM, &6,
BAMX O < FMEREEH 2 O F. oxysporum % F N F N 13 Bikk, 76 Mk, 34 BERRIRIE L /-
BIRC ORSFERE R BT F EEICHEE 5 ERBARaDEREAZ OREIZH 5. 4 F= M4
WOMEEHEKROMTBBRICE Le0L, RELMIEL, MMl —r o 2lIZiEn.
REHRWRONEMR OMAFREEH T 2WE530kxing, 153 BskTHs. HRE2HH
A= PETERAL, 4AFEIC = P 2KEWM- T, BIEOTEH LA L7z (Table 5).

BHX & DMAREEE L S oW 60% LI EFELET 2. INERFET BRSH 68722 &
KdkaritBbhz Lil, BF FAHRKTEBEREOBCOHEEN20% U EIHREINL,
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Table 5. Pathogenicity of F. oxysporum to tomato root in green house

District of Number of Pathogenic group*

isolation strain \'% | M I S
Nii 30 **80.0 9%, 20.0 0
Takaoka 13 61.54 15.38 23.08
Takaishi 76 56.58 22.73 21.05
Mochiishi 34 82.35 2.94 14.71

* Pathogenicity, V: appeared in virulent, M: appeared in virulent or
in slight occasionally, S: in slight.
** Per cent of causal fungal group.

HEMXOBEEEANGROERTHMBERNEELBINI30X@R Licd, 1S creRemEER
BT 5.

BB 2 HI3AERICHBITIFRREBEDODM

WHOIZR L2 o08%E F1001 58 (FbH + 5H), F1005 88 (BRI hl) otifhco
HRBIZOWTRH L. F52AZRARbNtr v b (B 80cm, X 40cm) 21+ + AN,
BF@ D WEDL, il REEMTEAL WREKZZAELAERLLIYTw a3y -3 F
274 VEERET 1#H7h 100, 500 m! F*2EA L7z, @ik L, 303 #%CBAI0OAD = b
Bakiz o, 3HARIK I ZHREL VWidDL, MEETMATHE = 2RELL. B
B, 20— hEL, HMEHOLEWMLTHEELL. BHEEAOHBMITIWEHRY & RBECHTRERELH
Wiz, B XN F. oxysporum DRFMDRERITAD AL o 7288, EERRX D F. oxysporum B ¥
LB E D > CTHEEI N ER L R L7 (Fig. 3).
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Fig. 3. Annual increase of pathogenic F. oxysporum in soil planted tomato
continuously in green house. s—o : Wilt type (F 1001), —-c:
root rot type (F 1005).

ELeIBWOFI0 SHEE b= b THAS LEBOHMABEETDY, BREZL - ThE ) 2R
KEAP+ 5. LhL, hREILY, 328ES2 CHBEOERYThE, Z0%ORIEEREZROWEA
TREIVEEN. —F, MCINBOFI05 SEEA = BWEELTCIEDL I BRIEBLEELH
BHROMARD O 0T, KX > TIBRFEBRBE L 2 SR EARZMEIAERL, YEEHLEN
PR3k 2. BAEFTICEPT S < OB, ELs OB THE 100ml ALY %D
DEFBLEADZOTL, MCTNYUTRIOREZROWRE LI LT 5H (Table 6). T 7z, HFER
F1001 S TREMCE» 4 Y BIMERT 245 F1005 SHEITL 2 < F OHIEICE 2 8181518
TH5.
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Table 6. Damage of tomato plant by F. oxysporum in continuous croping soil

. Inoculum Date pf . Susceptible ratio
Strain quantity investigationi Dead Slight
1969. 8. 56.25 9%, 35.00
100 ml 1969. 12. 6.25 43.75
1970. 8. 68.75 31.25
F 1001 1970. 11. 0.0 35.00
(Wilt type) 1969. 8. 68.75 31.25
500 1969. 12. 12.50 68.75
1970. 8. 75.00 25.00
1970. 11. 0.0 50.00
1969. 8. 18.75 43.75
100 1969. 12. 18.75 50.00
1970. 8. 6.25 25.00
F 1005 1970. 12. 6.25 37.50
(Root rot type) 1969. 8. 18.75 70.00
500 1969. 12. ' 31.25 37.50
1970. 8. 6.25 37.50
1970. 12. 12.50 62.50
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BMIRTIRAE LIBR b~ FRCENED & I EORME b ITRAEREITD\WwTil, /%1l
A e A o TEHRSD, 2RI A& o (LAY OFEAH S, Rao & Rao” BEDL x ) HIX LM OB
REAIND EHE L, Kraft & Erwin® QEEEO/N S WA ICRREERBRB L ELT S &
WEL TS, KERITEFNTD, THEER I OBRBEORE TG CRREMPIL b EEER
KTEHDRN. RN AMIGTIHFEEEHTRA L CREBICHER LML, REgiicl
WRBRBIILKT 5. BREVAEEOMETCHRIIEROZ-BHEIFRHTHY, MRITHLTE
HOREVEBEIFWTD S5, SMIITREIITE 3 KON TR CEEDTHAHED bR
5 (Fig. 1,2, 3). /NG« ZrA .« FEHY 1 F. ozysporum DOFFRIE D 5 EE L LTI MHEMITGED 2
TLEEBOREN, b, NFHA - BAOEIRKIEEL AV, RTHROBRBIEROHM L
ERITliEE LTI B EHYE LT3, Grifin!V, Malalasekera & Colhoun'® # Db ORIk H - L
& F. ozysporum DFIFER & L CLBOYHEMRSEICRFEMA TV 5. RS NBORFEDY,
HMETE2 P 2REICEL, A>T, BEZKUHTTHRKREBETIZETONT, /NG« 4D
RESEYER FEOEBMHBERAECOVWTERLTVWS. R LAKFEEOS b, FHLULE
MEETTIEBTRTFZEBTHY, U CLUTTIMAREMRLHE TS (Table 3, 4). Griffin'D,
Nash, Christou & Snyder!® it 4R 1% T O F. ozysporum D3 F D %, Cook & Snyder¥, ¥
B« B TRR - AP OEET 2RFRIFDHALHRE L TS, WTHICIATHBT
BRURBEHEL, FHREXFATr~ MBI D ERSHNTI20RZObLEDNS.
L L, BEHRICL) LBPOBEROMBITELHEL (Fig. 3), T, HBRIK L Y HEBORERMEI
MBODH 2T Lid (Table 1, 2,5, 6), WHEARELEME, FEOIORFE~NONBOZGEHE, +
BMOYOTEH LM T ¢ TRIHEREEL A WTHAS. 7, Fig.3, Table6, KRINB X
SICFI00l S CTHREREZER R DA WD, WHHBE 2ERKTHML, F1005 58 CHHBERIC
L T#EPEITHI L), WE DS inoculum potential DXAKM 2B TH h, FRRTH
EENTRECET2HCRAOHEND 2D THENLELELLNS,

MERLABITHIh, BULRETHBL 2B L ETHEBGLRERUAPHIGR, %5 FE
et L CHW e e HEMTELS « TARMEEE « AR - ORSE+HROBERIIHEELET S
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TEHHFEBROE = -y A EMITET S b= FREINED & S ERFEEORBMM b O
EW s L. SIEMS CRTTEEICHBOKRTD - 21T, HEERENIN O #w i
MBRTHS. Lal, BEZNITE-> CIHEOHNAEADZ v ROLNEW WEEOHREOVEN
Mg crl, BT ANFERRREENNT 2. 3RBOP TR, 2 CRETAHRAEOBER
GRABE LW 27, EWBEMEH LTRE LB REE R ENS &M 080 % EET
5. HiE, ARHRKOMEREER SEBRICE LURREEDOHMVWERIESZ V. < M REME
FRED & O BERG TSP OBEERMAMR S S NBERITHE L TRPL, BEIZN. L2L,
W3 kBT BRI T 585, HERHEUTIRAEARED LY. Z0RP ofad i s
Bl LTw3.
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