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PR A D AERLUEBOMCIE ZERBELR L 02 RET 20X S RBU LD TH 5D,
205 b OO, HRESRERE CKBK) 27T b ORKATF~NTINTHOT, 20
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Us b, (4) MBEABIC BEBL BUsb0EIH O, XZHFEIWLT (5) HEREM
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a) BEBETIHABRCR/EBLERTAISRBARBDONBHITHOT GB=HE
A, B) IhEHBBLTOABAMRTREIBIEEWELZE TS 2 Sk, XEKOTFE
YRBDH I, BERENRGE O AAETEL, acid fuchsin 2 THLAICRAET LD
DVRASEBTHE, MLTHID5BDIRTR, RKEBAR D acid fuchsin 2 &DOT2OD
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b5, ERIFEL TLIBEMRR L EEBIZ2EL T 05W LY, RLEDD
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BiEBATES b O SEEY bhi (SAED o 2 OMIRORBIIRY 5 5RO
B OB LHRT LIEROE O TH 5,

culticula HBIZ TR 2B D% L,

FKERC 67 MK & 0KDTdH collenchyma |ZRTiE, FHIRIEL {EBPEDOT
RAE %0, HELTHEEL TREAERRH TS5,

SBT3 B 4 BOMRIE & 0 50T H 55, 2OAMNE N b IE2E
LTHERBCEZSLTRomMCBIRSK o, A% collenchyma < scleren-
chyma SOMICEICRIENTHA,
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AR BRI 4 B HE 6 ROBKR & 0% 0, 20BEERD b OR—HILRR
WML, BWBES sclerenchyma SOMICARS KO TETADTH 225, —RiHEBEOZER
DIRRE (X HMEREE L < %, A S BOMRBER CECYOOBTH 5, HEOEAK IO
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Owron &9 [RAEH) O ZIHRIS U 5 BWB LR OBI IR T 5 SBOTH 0, Famny
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Bbo MUKK DA E 0 BA %S, TOMIMHR s —HOMMSRRL, ¢ OMRE
DROHE D WA LBEIET 52 LTS, WO ORREL L M OBMI THTD 5 2
=, B U A IS AT B REOK A B R U0 0 b, RS & 5 KATEHEN 2B
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B &5 EEH & 0BOHA (RHOMS) BULAHKKEHH T 2ETHoE, #OTHL
OMIGA, HEBHEE bl s micrt;conidia B ER LR VSR S 0, IRED
SRR HH OB & 5 Ok SIRIES 7 50— HIBUIT A B HTAI
DRFCRTESGREROBIEZRA VD TH 0¥ L KK EH O BRSEEEL 12 5855
R RIEXRBOHME Y RAETH A0, "2 SR TREEOMREL —FE HILLE~
#(Tﬁ%%ﬁibfmﬁﬁ%ﬁﬁhéﬁ%iUé@?%6; U OHE RS B E 2B 5
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RESC 2 OMB2E U TLHERIZA D, DI Ihe BILEKE L OB DTHH D, R H
DBIRT 52 SURTH B, = NERE, FRK SHBORE OIERY 5 = S 201 55
WrHe b0 IMELNEDTHE, B LK TS CGREICATS 2B O 4 BATE) 3K
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BRLTOHARMYOE, R ORI HEIE ORRI DOV TR, BRI S
B2 S DI (KPR B BRI <, MERE D VS EIBIC RO AWK IO (ORI K OB R
S IR E OB X A RERL EZBII SO THIA O AT, WSRO ELR LT
Db TOWRBHEEI SR IRERE OB R 2RBIBLCOTH o, HL, OBERMHHEILS
5 HIE L BEE T AR, ZF 3 hypertrophy R R/RTDTH B, Pl hd s, 4T
b UIRE O ER LU T collenchyma 85 BT AR WHAITIRT, = ORIAED collenchyma O
HE SR IR e 2RO T D AL, Z O THBRER AT A v H b »
{ OIS 4EE collenchyma DMHE & 05 2B C (B B BIR ORB 2125 0) Dl
B TRATALOTHDTC, 04K L O BBIREWE 2R T 51250, LK F2HHK
THIIb Do, <O REIBORMREE, ARRU 5 Il SRR OBKT
b5

Fus. nivewm (SRR 5 WHEAH S G B O HOOTHOT, A LISMC B Emg»
YETOTHAY, ThbOHMI S 5 AR BRI EB L CBIhTaT,
ZOMP N S IREE S OB TH B, Van per Lik J8 O 3]0 Verticillium J&i2
RCBD L5« EORMBAIRY BIEEORA * (&, 812 2 ORWKOBIEOEREL /- b
DIZDCTOMEDRR THORDTRED B b

HAEY) DARE G OIREEFH ORER - SN &, IR ORI ZHH 2D ThH 5, BIb—DI



#H# Ok W ERONWREEIF)IHT 5 mEBNTTE 1V 27

HEMEPRNY ARERMBORIZAEG 2B L THHHEATD 0, (LRIEIC Z DNk R
DPHMLCHHHATH A LR, BARZED . BLHERARY, tOBRERBIHT»
RO, M EBEEEB LA, A DREBER2EHBL T BHE HKE
ASTHE.  CEEEE, %0 ANIN O 2 S AK BRI R LT 25 05D
& ANOFAHTHL 2, MUK ORMRAFHAY ORI R T, JHBEMMIC 22
BOKCEHADHHEE ORT, KMEFIZELTUVAHBOFELZLEILEVLEOOH
CIRE b n D, BRI 2BAKK S 0 S h A HROBAOMS IR TIE, TOHMRER
MR R eBLTDOA I S, TOMMIKMEZCAENIZRT LIRS IV LTL
$y SERS BBHEMREMMOBIK LKL O THA IHY b5, ThERIEET 25T
Ha),

HWENCAE Lo RS U TR ORI, SIRRWE RO TH 5, IREHE OB
PEERIHEELTH, 2OREINSBIOKSEEIHBY Dh b SRSBRER TRV I
BAIIW, COERIATOLR LY, BN OB R THBICEDRKBTHE 2, X
BTEEEME R T O R THO T, BRUMCAR TR DB EELIELY b s 2 BR
LBECOTHE, LEERCRY 2B OFHER, BLGHFLHETHLFHITHLI G
NSy, IR UL A UK 2 (KON D Wi T DR K% 5
B BEC 1 6B THE, W HMDIITRY AHEEDOKR = OHE RO LR BEE L
BIkL, TOME, KXkt zAY o %MK L 0 ERBOER2RAENL LD IMED
NoNBDTHH, Swksrn 87 (& melon (Citrullus vulgaris) |2 F. nivenm 3FHELIBE,
BOBE»ZGHBAOEZOL/4 L OB BEORERIC S OTHEL LN TOADRR
120 € Z TR melon DZERIKI R 5 FZRHBRKOBEHOLIN &, FENELRBI L OTH
EHONHIIILDHO I Uk, MEBOBKE, AROBREWOS A0 AK LT, HipD£
COMPCRTIRLN L DD TH 0, 2 OFADRKILEIERHOBTFORRTHEIRS
BEs—MTH o, P~ FRIELOBRCRELLNE ROKOLHLES 3-4 WiE
DOTHI SO ZDBKE LD THDLD, zOWERERLTEHNBELP IRT I8 D
Dizo — 7 A O%E DHEIMHEE DR 2 AT OTHERI SN, BIF W SN 55T OB
SEL TS, T DWHIBIZREHICE D THREL U s 0 TR ERIZED, UTHER
CREBLBEBLTOADTHDI, BTZO—MLBIFf bl AUERLEN L0 0.5
OEMECR TR Uk 558, SFACRIKKEROBEIEEIERCR OO TH O, B bR
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— TR T O A M L 1 BIKA OBEh R A U A, B REE MR
DHIED IR S EHEREOHIKY bR s O THOTC, BRI OB ISEERENRTO—D
DEBALBRKODTH B, MBOEMKOBADREETHDOT, —~DOHE MO H
Tk A2 O f o8RBT HERE A 5 JIAERIE & OJRFMI 2R T 212801 b O Th &,
0P LIRFERHRIERS 75 & BEERENE 2 0 5 FENCHL CMBEHELHEST L0 BOLOTR
B, EAMERLRNIBAOUMOBELIRTADDUINLLHCDTH A,

BEOBRC S NG, HERNEHSOZBEMIINTORIRS LTI, FFRIRY 5 REHRE
BT O LSS R OB RS SR b, WHIEM OLSEL B S b s OTH 5o
LTS EOBIRO N, R OIS, A% 5 MK T, KRR 5
KA DBHE G T R ABERIET A 2 4L, A LEERE, Bl a0
THDT, HEIIKPBEHGE 2R U6 BRURTEIEEOMEOHENR S 0 ETH30T
LY

REF2OBRBOBOLDOTRIMTTH 52, HREONSIRBEOL 3 LM LA
BT A DOIRTR, FEGRE 2N CREBRMME 2 OM&GERTHOC, T OB ]
BY 55 62MS I IINE, T OFEFE, BEEREBCHR T, REMHENSE k20450
BEAS (AR < IR B T AR S B TH B,

A% Lo S OMSHEMBE D50 —HER N ORIME D b O TREDI S Thig, £ 0OF
BRICRTITENT 25 BORERNCH D CHAR OB, BEERITI R CEESB L 0 0K
BOTAZRKTIZEL~NSTDH 0, v L CHRNMBEMEES = OJTE DA < i oIk
B E AN BRoBINTRIOBIEBEB L OBROWMAZKTIE O, DB I I
RT 2 O#EEE ORGSR AES KB TH A, MRL Dy 5ROt —
A O D EHINE O S TR % {, — B LOBRBIEDT, AN LOBREIRT
B o b BB H5DTHH, ML, b U058 DRSS G0, —HEREO WL O EE
BURTHRNE SThE, 2OWESROMERBIANCHTAb0OILTS, KlEz0
MMUCHEE ARZ2R AFEBOREOTTI, EFTONEMMEEBRE L2 2 @0
Wi, Rz OBREBRITIRTHAETH S,

Hom LT, #EDOr» 2o #lEYr—~HEROA—ERY LR TITehaFEH DS Th
&, TOMBROKFEEFEBIZELL CGEBY 55 5ETHDC, »0 oMK OIEREY
WL, KFIEROKEERTETH 50 2 DU S W —XH OLSHUOHERITRT, Ly
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bR S LT8R T 5 0SB, BIZ 2 0RBUL OB S KIRE ORE IR A
EThh,

P BRI ORISR D 2 ZWBL b “FIrh” OBKORE S 2 (AR
THLOTHDTC, PN CUHERLIHA STHMO 2 & O ARBIL, € OIIR
THALL, 20l T A CEHAbDTHSL 2,

P & 0, AWNEOHERGH Y W T EROML Ch B IRIRE Fusarium niveum &
AR O B AL IS 2 DEE & OAEA L, DI EE s = ORI © OLE % & ©, HI&ILER
HESIC & O A& microconidia O » 2 KO T ELMBOPi s HHBHCHEHBL, Wb T
DEIZ A THERIZ I &, 0 TREIC = OF4E O RIMAL 2 B3 o kel D0 R
THEFS KD LRI BB 2 T AR S K0 ThE, WL “HWHOBEBEEIC L ¥
MR O B B . DN S 0TI T OBE ORI ARSI K LD THL, 2
T —Ji8 /K AR LR O — I i C BB oYEC o B 2RISR H e LIS LD 2 ST REES
I B R, SRR S LTRSS OMEE S R 5, 10 SR 2 AAREL T 2 B JBENI & 0
OIS 2 HH ST 5 2 S SR BETH o, HRHMCINED RARRIIRTE, Thb
DHAEOMI & 0BT O CHIFE I PRI T 2 L2 bOIUH Y DN L,

2R DR A AL OB ICRTER T 511k 53, —EED L OHEEAIICKR
T, HORIEMIC EE R L Tl A P MRS, o TENBKOBBI L0 TH 5,

BT 5 2 S8, Lus. nivewm DU EAEADFEANR T, AW MR & 0 &
AU® SRR 26T BN IR R A THIMERIC ST 20 ThH A5 (HAED ,
B 2 S0 0%, BIBORT 2 B8 T 5B, © OB B0 L 27D filkkNic SiE
LTI DTHoe i UTUFEEADEINCR T, #EMBONEO KRS I A
SNCIARIE DI Y bR T EBOWMAR 2 PiIkT 2O THED P, MO KGR 5
HOLAIAT b AR LA S BRI € 0 WERBOREIC & IGRRHRE
Wik RO TH b ZHORER 5ROV T, SR OEAI EARE HHLE oMtk 1
By 2= > LR O OHBINBE O F I BEOBATRTRETMM oM, FIREFORO
DORBI AN 5 BB D BETH 5D, ZoEf 5 EHHS, ECHERIITEAL DO
WLt SR O 2 T A BRI K OHBELE O BEWE > OB, B#ic & 2 BEROEE
PRIEED RO ROWRRBEEMR Y RIEE O EEREL2RL, TOBICEORELZROE
{, RMHBRBHBCI 2B RTEELLC DD IMI NI TH o,



30 B OB OE R B g0

111 7 Z

1) HEALEIEMEE & 0B A Utc Fusarium niveum (LI8)% 75 < I0H AR HLER 2 98 U, 18
MEUTRMTACES, £LOGRPBHON U <BES 5 RSN & 2B OB%
HELCBURT 2 05802, b U 2 OBHEOKA 2 —E TSGR T o B FRBHE OB S
KeDTHb,

2) HEHLILS LMK OFMBITIY 5 AME, FiMOL SRR R I L 7K
CRICEERAICR TR ST 2D TH 5,

3) HEE A ZD R LSIEEORIIR T, 5f) ¢ OREBHEL R0 THL DY, Mk
(&2 OB EME 2 4T 2 S 4 CRICHBB IO WEORE 2 oD A Th b, #iH
HUSUENCHMBE R U OPRT IS0, HEMBAOEFENET 2R YILT
G, R, IR E T TR RS R RO A 2%, ThB I i b 3EEE O JKAER 2 R T A R
HIRBELROBDTHLIIeBDI,

4) WrEBE R R OB R R U THEZR UWF S K 50 ML TH RS #E
FOHBE B EHE L TO0IREILL, £ ORISR OS2 Ao 2 oW TL
o

5) HOBMEE OBA L AIREEE, DVICHEEOFENIZA 0, » { T microconidia
DEFEI KO TRL HBL, 2 THREE O 2O TRHEMMERT O TH o, <O
ML LTOVICEEHEMBIER  2OBBO 2B TICE AR, ThILOTREY BN
fo BB DK BEEIE R IT ATRRORIEIRAE CHH,  Th DOREH I UL
DEUOFE R TEET 101k 53, —ERVLOMEERIZRT B DM Bz E L TE
AEESE LEWBLROBERI LD TH 5,
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PATHOILOGICAL STUDIES ON WATERMELON WILT.
IV. THE PATHOLOGICAL ANATOMY OF THE
AFFECTED PLANTS

( Résumé )
Hazime YosH1I

The present paper reports the results on the anatomical studies of the affected
grown plants, with special reference to their rootlets, main roots and stems.

Fusarium nivewn which has entered the host plant at the top of the rootlet,
soon invades the vascular tissue, and finally fills up the disintegrated stele with
mycelia (Fig. 1, A B.).

When the projection of the secondary roots from the diseased roots takes
place, majority of them may be affected with the casual fungus at their steles,
before their root tops pass through the cortex parenchyma of the mother roots
(Fig. 2).

In the case of these pathological changes happened in the majority of the
rootlets of the host plant, it will be certain that the latter may wilt, when soil
water content decreases to a certain point.

When the grown plants are affected at some of their rootlets, none of them
may become diseased, however the inoculated parts may be strongly affected.
It is suggested that the root pressure supported by many other healthy rootlets
may prevent the ascending stream from the diseased rootlets which scarecely have
their own root pressure, and that the premature suberization of the exo- and
endodermis and the tyloses formed within the affected vessels may hinder, for a
while, the further invasion of the pathogen into the upper healthy rcots.

In main roots and stems of the affected grown plants, it is observed that
the cortex parenchyma and the leptome disintegrate gradually and wither to
flattened shapes with brown colour. The cells of the medullary ray and of pith
parenchyma together with that of cambium at first become hypertrophied then
disintegrate to form large hollows, in which yellowish resinlike substances are
often observed.

These pathological changes of these tissues are as a rule preceeded by that
of hadrome. The affected hadrome shows no morphological change. The sub-

stances found in the vessels are such as mycelia, tyloses (Fig. 3) and resinlike
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substances. None of these substances, however, are found to be the direct cause
of the wilting. The tyloses, notwithstanding SLEETH’s” opinion, are observed to
be the products from the living elements around the useless vessels, which have
been damaged at some other places of the water conductive systems.

The causal fungus which has intruded into the root top and has invaded into
the stele, soon gains its position in the vessel far from the infected portion by
the aid of the migration of microconidia.” The mycclia of the new colony thus
formed within the upper healthy vessels, may invade the living tissues around
the vessels, intruding from the thinner membranes of the pitted vessels. Thus
the bodered tissues of the vesscls are affected successively and at last they
may become hollow, beihg distintegrated their cell contents (Fig. 7, B; 8, B.C).
In the case of watermelon, looking upon the construction of its water conductive
tissues, it is clear that these vessels with hollow surrounding tissues may be
impossible to act their function.

If such pathological changes may be the case not only with a few vessels
but also with the majority in a greater part of the vascular bundles, connecting
with each other, it will be certain that the wilting of the affected plant may
happen.

It wil be worth to note that no suberization occurs around the diseased
tissues in the affected grown plants, although this is the case at the beginning
of the infection, and that the mycelia lodging in the tissues of the grown plants
may intrude rather easily into the host cells piercing directly the cell walls at
their weaker points, though. in the case of the beginning of the disease, the
mycelia grow up rather intercellulary (Fig. 4, 5, 6). These differences are con-
sidered to be mainly due to the poisoning effect upon the host tissues of a
certain substance or substances™ excreted from the mycelia growing vigorously

in the tissues.
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