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AHHic B LT3, Ezexier 3ol (12, 13, 14) ¢ X X, Phymatotrichum omnivorum \Ti &
NIRRT S, Flrc 2 S TN R RFARR Rz =27 EH L, TRLHIET
BRI ISR EHO BB L HH T2 & Wi, Cook » TauBenHAUS (8), Cook » WILsON (9)
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CHT 28 PR Z20H T2 5 v = v RICUMT 2 Lvi.o RZ, FH (20) (I XL i fiiio
¥ v = v EHEROINMNEFORISHEDTMIC BBl 37 2\ .3 c WALKER * LINDEGREN (53), WALKER
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PRCBABLT 5 ek kb & Lic. WILTSHIRE (56) X FEH AR « BUBARICN T, o Zz%R
B O HEHOL LR O RS o ZEo PR THE R 0 Koo oA i I LT, K& oK HEEE
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FRER 2 OMFPHO VT I OV T TR LTHE\ o STock (46) » ANDERSON (1) %12 M
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L7co Bt L7c Fus. niveum o5A TR BHERKIEE 30°C 2 o bo X b, HEKE L
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Fus. niveum 5L 0T-OFE3E S BT TR RO H RO @O BB Y KL TR 21, 7
o JF I N & ZRR IS TE o 55 & o i iZ 7R A E2 L BIRB v i o L B3 Bl
Lo EEEBE, BHROKELUTE284 L b bTEELMEL, T Zo/EMIzE R
BETH Ok EMIHEE BRI Lic b 0 L2 L7350 27 b oo HBIT I TiE, IADIERICK
EX RO WASKEIC BT BUEM Y i L7z b oo b #3Eadsm  URED X vo ToHREIE
PERE =7 ¥k DR {707 FHEic RTLFREETS b, APERIRIE, 7e & ~HEih 23
KOBEL Y b BFoBEEYr —FREE LD 2 & LT RIFZ T MBI XD THIET 2%
OBEFHFE LT 20 EBE~T I EH/E W,

CuoNA (6)I2 B OIK G E 72 2 Fus. coeruleum, Phytophthora erythroseptica, Pythium sp.
¥R, LEREOREMLS Botrytis cinerea, Fus. fructigenum ¥ ISEEICHERL LA,
ZEO R FHERUN T TR LOARwoRR 2 oRis 25%K5 o X2 WHoB T 28R
oY ET MY BOBTH 2 & Lic. Fus. niveum O 53 ERTORECHT 2 RS
BROHENIFROEAE Y R 31, 3R TS b — 3P T 2 o BRIz E MRS
HHEWER T BEE LB BT20TH b, M b ZEMBK X O TZOEME %K5H0TH DT CHoNA
O LA L IR 2 D Th 3 . Ezexier (11) 1% Puccinia graminis tritici o> Bl LR ic 3
T2 B R RN E R oD SR HRORFER T EIFENEWEND oW i LT
22 L% BT bz ofEMobEr, 2oHMRKICHEN Y BT LI 2THT 2T ¥l
% o Fus. niveum o T-0 B HT 2 00 ML REARD A4 VRO IR IL, 2 W&
Pt 2 A Mo EIC T b PR 2 B RO LA R T ZoRERIZIERETS b, i L-Thn
BT 2z LI kO TRBCEFOEMERT 22 2ick b, BERZ X AFBEOE T2 —HHIPHE
YEFS (4, 23, 24, 27, 32, 33, 35, 48, 64) ITIHTL VD TH B EH~%,

M LTREom HRE (=7 7 &70fA b AHc) Zo&ithic S Pom il iid < itk
By BELTHZ ST, 2o 3ARIcRZIR 28 Ro A HTHROSG LThA ER D R
LLnWisic, BRAS Fus. niveum o BECET 2o RT3 2 T £ oo MERIC ks
RETRWEB~S

IV BRRE=7 55 DEELDIRIRRE

A HBR bk

Fus. niveum % BHEERBRTRHZLEL, 2ANE 0 BERKB L2 bOICH LRAKT =~
FRGErEE, ZoRBrEEcEL Lo Tzt 20—-30°C o RETFTIRBRANEDSR ., #EX
122 L KFIC RO EB S v HMRCH T 2 KB RABRIC ZoBROREL B L
booH e R EILT 2 EHCERA Y RE ROz b H 203, KT « FHMLITHRTY Z
OFMPRAETH Ok . —EFHEIFEE, WX LT 740 <V » ENERR R, &
ZIRKLE #: (65) IC kDT RN 74 v icBHL, IEX 10pu » 377 =287 Lztk, FLEMMING
Hepkstit Sudan III methyl green ik (63) ¥ 472 TTNE LI TH 5 o ARHT PRI EZH]
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T LT e lis 2k L b d D7 HIEANIT suberin {LFIB B Wik T 2131
i, WS W S Lichiz € 10 B LB ZEND EEZFEB L boicDoE T
NEBLEYGT S v 2% HBRE FTA3CE b WAL b M M gl LTiictt Lk,
B  Fus. niveum oA RO EALE

PO IREREls % IE Fus. niveum 1ZASK BRI DM o =7 7k o LT b = o B UTAR
DML EETRHEo MY B LTEAT 2« 2ok RER AT Z o3 235
£ (58) 2L [(—Th % o BAKOWEHKEMBAITbEAT 2. MBEABEHIET 22 5],
FEL D BiEIE U & 350 T IR 3R 2 R 0T H 2 o BN T, MfafER e
ST B4 e % 4 Ui eh duc B L, BRPRDIRHCIRIIRBIE E AT IcE S o —fichh 28
LT IR 3 b oo, HWEIBERE O il 280 X < B e Fo iR
T2 BOFHEY DO E V. WFEABRABICEOT KB OMCZ L KR, BiIRICES D
AR T2 T2, MoLiicmaiso RFctcl, SRR T2 S, DHRICR
TRWEOEARIICEEWERHEo Mo BIcWo T F L Ao s (6@ a b.c)o

PARICE T 2 AFHOE A LTI, REX AT 2WM AT X il 2 RoERICH LAED
BHE LBV Y, ZOMMCE BICBE T 2 % XTI, LicRE b 2 4 oBI ik L

2 6 @ Fus. niveum OHFRRT=7 xR ~DREA, a.b.d R, c =7 &,
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7o TH 205 (58), TMK =7 # R ic rTIZTTMIT L LT T DI R, FAREE 3R f)
kY oRFEEr N BDS . RLEVS ZL OYS, REMRELSZ L aAMLT 2 BIic#F
FhEEEDARUIMEE RS F 202 BB EROOL R ET 2. LNED suberin {L b FHR0Y
B L TR, Bofim k ) BE 6 LieAEo w2 ic LToHRNIcE: TRAT 2. BF
Y5203 fo OEEELEI 12 2 B L, ORISR IR Rk LLTHE M L stroma ik E s (5618 d).
HRRO = 7 7 R (M) IR T, AR Z oMz s L TRAT 20T
H 28, MEEE L5075 2 MBI R Fi BB ReEe S, MALEWT 9380,

C muo ApIg

1 EERHHEo #io 5t

FRR 27 # & ORO M & b A LcBd, Sddh¥Eito KF A L aic zold
BOFMBESA AR T 2 T & b5 205, LHEAMEICR TEL{ omzBRBHcAons . BID
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SRV A & D Fus. niveum \TEEL 20T 255X, SFROBE, ABROEED suberin
Lo e, MBL 4L RS L b BFCRTE, KEHEFRoLERNCR BELICBAT S &

YA, ToRc oo EER M kT LR B We E X WL (68) HiM e =T HEFD
TR Tk, Ao R SL25 B HLE O T IR RO R Bic L LTI B B i, i X b o H
OREFGHROLAFCIH LT AL R bOOHTH 5. R LEVS b HEHEO RMLofic
ZoHkoEEYMHEEENSG,

PRI B I B b N7 BT ¢ FIEHIEBED suberin [Lod B HEF IR A IR &
N2z LEBEEREFCRTZOHEPA L E L (10, 21, 39, 40, 43, 49, 50, 57) Z%H 3R
WO R, Frofill, BRI X O TKEELN 3 NS V. TERMEMD suberin LI
DIFE E OGS & OBRIcOVWTo 2, 3 OXWETH CHLIEROIML TH 2 . ANDERSON »
WALKER (2) (3 HEZEMK i<, degEmyeth il & mEHbtE Rl L 2 20N E » MEOERD
suberin {LOEFIC LR BB H Z20H T H D & Lz, TISDALE (48) (Wi TAHSIC AT, #PE
VERE R B A IEE Fus. lind ([ B5E 5 2 2 2 HEFNRO RE o EEIE mRBsIEE L, 3
suberin LAY 2T 22 L X 0, 2B ZoWHHO—WNTTH 3 & L. Conant (7) HfEE
SOHYEHR I R T, R RS MBI R 2 2 7 B TEO B 0 AR E D EO K TH
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2L

HRE Fus. niveum © X 2 HHH5 0 LRSI Z 2 06 Moo TR0 I Tk, A = 1
ﬁ&bﬁm&@%%a%ﬁm@a»?ﬂbkﬁﬁ&ﬁﬂ?t&ﬁ&%kmokofé%ﬁi$ﬁ%
P 2N o = 7 F RO FHRC RTRBOXIETEEF T2, £ LHORIEBIR (Gl
OXE s FFE= 2O O FTE 25O Bie 20 EIc AT, OHERNERMRE L
i AEHRE b 5O T) 2oBEY suberin b L, PZEED FEHiE I .2 suberin {b &
MRS TRE RO LN EHMA~OBEAY 2 IELTH 2T X BDk o 525 0HNHER
D 2 2 {EEARREOBEFEOL GO i b F, ARHORE AT SUL B W x Y 2 55 ikt
THADON, TNLOH/C R RT2 2 b 20oREE BOZDTH 3. Wil suberin
LR ZNEO BRI KEE S 2 2 EBEVWboom{, B2 TRk « HXRROIKET
TREFME 0TV RIBINEBE LBRDTH KV, A2 Mo Kkc A T ik 10
A LTHBAROLHNIC LY BIELTHIOEBDIZDTH S .

VA =z

1 RGBSR TEH R KT =7 7 ik Fus. niveum ¢ FICIRIK T 2 75 L &5
HLTHRIETD 5 o 8 LE O MBI AHORT E B THH LE oM KA R 1L 5 .

2 Fus. niveum O FMARIE AR REEER 2B RET 27 Fhic LTy, R T2 &
R EEML A L, B RRPHIEL AT,

3 AFRICE LRI 75 5 PO R & BELNE 7 2 1 Moo SERERR o> MLKER: I 7 IR I 720 2 AR IR P i -
DFHO KRG % B Le e L, PR « i35 Z o 7RI 40 2% 5 B IR T O B4
B Ta b, MHEOHICERD v, '

4 PRHTHIIC SARRELE I L7z b o> & kit & oo HEBIC S0 C i PR o WMo IR TR T b, Tt
KRG 2 X0 LINBAREERTHC NG 286 0 LT O B BT Th O .

5 MRAEKT =7 s KB TEAREEIR W ROEE LR 2o fim » ROVESCBEAT
%o

6 ik Y Fus. niveum DEELZFERRE =7 % & oghfic RTik, PHRoREEES
N7 %a & MEuc, #iEHo MR 2 i LEMEESEcBE T T 2.

7 WREO 27 7 R OWE LR = S ORIk FAEE O KL E K LSRR EO Ko
FFRICET 2 o Mo d AMERE LRFEOBHHIT L 3P FMc Tz boomd, &
BHOBIEOHE LM e P BOGH = 2 35T 2 AR = 20 2 BicHE T 2 35T sk
VEFETDEEBD 5, 1M LTOWIC RILBR o> 5 o> R LT Bikko> 24T 2 L < Jif)
EENDVODETH S, c oBRRBIRFCRTLFENS .

VAR o § o 27 7 R = Feo I R Tk, T RIC T b 2 o RMEBR AT 2 352 o BB
DTHFHETHY, R e 27 FRC TR NBRECTRL, W=7 7 ACRTEFTHS . T
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DL Fus. niveum OEEOREO B b FAREDBFEHARD Mo B4 b Rkc@oon
5,

OEERIARIEBR 1 BRI RTHBERTES, IR « FeEffic Tk o BES R,

—HUC Db D AMCBIR I Be etk 2,3 Hic LTHBT %,

8 Fus. niveum ¥ RIGBICHEE Lic KPHER I BEHE L BB LM Ak =7 7 &, il
Lichiz TEZZ r HBIRE Le i NSO RICRG 2 @51 IR KoY TH 5.

BIERKEEETHACEDL BRWEHRT i, CHMNFRREENG suberin {EL, MEB o suberin
Lo THIROCEY, BEEORELL ERCHHLTHAS . BRAREESRICRTAE,
FABEX b U7 20 7 Bifild & $Em A LS o% Hic 4 U, Bo 02K HER IO =
A 7R B kL HROT KB WAL 22k LTh % . EEREARILOER T AR 138
WAL LTHS . DIEMBOME LR 20 EbH 3,

BARRE =7 H RO R% L ) REBBEA LeSacik, —uc, ZARL Y 5 B T.OoA
= ZHaE BRI L 10 BRific LT=2r 7o ek Lo o '

9 PR 27 H R LHEHREERD 2n 7 [bid Fus. niveum o2 AOYEO 5L TAED
WEMAR K L 2B LT RSz #d 2., 2oBA ik dMicR T2z b NBEEK
YR20THI2BEDLERIPRLEBILET 2. '

10 Py X 21, Fus. niveum o EEC X 276 MR 8 Ui R rE Nk s
HETH DB RRT =7 7 SRR TH 2 Fibhid, TR T Fus. niveum O OFEEFCE L
z T B RMEEFR O BEGE L, Db BRI WAL sc2ic ik L3 2 4 7 {biilghas
ELBWOIH L, BRKG 27 # S ic T, AR AR BEE b2 b, CEENBER
O EHEC AL ¥ BEcBB L, DORFEEO 2o Bo RN IE L, L TX o LHEic
AT 2 7 e s Seik U, S0 BRI 2 At & RO TR & ARVFZ O 04380 MoiE 1o BiRse L
THBBICH D . (1942, 2. 15),
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ON THE NATURE OF IMMUNITY OF CUCURBITA MOSCHATA
DUCH. AND LAGENARIA LEUCANTHA RUSBY TO
WATERMELON-WILT.

(Résumeé)
Hazime YosHH

1)  Cucurbita moschata (maxima) and Lagenaria leucantha (vulgaris) are
immune to watermelon-wilt caused by Fusarium niveum, though the rootlets
of these plants are affected by the fungus.

2) The toxicity of the staled culture solution of the fungus to both Cucur-
bita and Lagenaria is as strong as to Citrullus wvulgaris, and the local

disintegration of tissue of these plants is observed when they are inserted
in the solution. .

3) The conidia of the fungus germinate as well in the Cucurbita and
Lagenaria press juice as in the juice of Citrullus.

4) The germination of the conidia in the boiled press juice is better than
that in the untreated juice; this is without regard to the degree of wilt
susceptibility of the plant from which the press juice is obtained.

It is suggested from this fact that there exists within the raw press
juice of both the susceptible and the immune plant a principle which —plays
faintly to hinder the germination of the fungus spores.

5) Fusarium mniveum intrudes easily into the roots of Cucurbita and
Lagenaria through their root-tips as into the root of Citrullusa.

6) When the young root of Cucurbita or Lagenaria is invaded by the fungus
at its root-tip, the affected part disintegrates thoroughly and the fungus
grows vigorously as in the case in which Citrullus root is affected.

7) Wound-gum and lignified cell-wall which prevent further invasion of the
pathogen are formed within the stelar portion situated on the upper part
of the affected tissue of jthe wilt-immune plants.

This hindering action of the hosts and the invading action of the fungus
play their parts, competing with each other. Consequently, a small portion
‘of wound-gum was often observed within the disintegrated tissue, or on the
contrary, a bit of myceha was sometimes found in the tissue filled with
wound-gum.

Within the root cortex of these immune plants when it was affected,
just the same lignification of tissue——wound-gum formation, lignification of
cell-wall-——was also observed.
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The lignification was observed, though weak, in the stelar tissue of
Citrullus when it was affected by the wilt fungus.

No differences of degree of the lignification of stelar tissue were observed
between the immune and the susceptible plants when they were inserted in
the staled culture solution of the pathogenic fungus.

The lignification of stelar tissue of the root of Cucurbita or of Lagenaria,
in general, takes place within a few days after infection.

This transformation of tissues is soon performed in the lateral and in
the adventitious roots, while it is somewhat delayed in the primary roots.
8) The anatomical study was carried out on the roots of both Cucurbita
and Lagenaria which were inoculated with the pathogen at the root-tip,
then water-cultured or planted in the sterilized soil for more than three
weeks, or on the roots of Cucurbita grown in the sick soil during three
months in summer. » ' ’

The suberization of the stelar element of the primary root is found
behind the lignified tissue above written.

The suberized wall thus formed defends the upper stelar tissue perfectly
against the invasion of  the pathogen, accompaied with the suberized
endodermis. .

When the secondary growth has began, the stelar tissue of the root is
defended against the fungus invasion by the suberized cell-walls of phloem
elements and by the cork barrier of pericyclic parenchyma both formed
behind the lignified cells, accompanied with the periderm.

The defemding action of trachiae and some part of xylem elements
against the fungus invasion depends altimately on the heavy lignification of
cell-walls and on the plugging of the lacnae by resin-like substance or
wound-gum.

9) The suberization of cell-wall of the stelar element of both Cucurbita
and Lagenaria is also observed when their root-tips are treated with the
staled culture solution of Fusaﬁum niveum. The same phenomenon is
too taken place, though somewhat delayed, when Citrullus root is treated-
as above written.
10) It is suggested from these experiments that the immunity of Cucurbita
and Lagenaria to the wilt disease depends wholly upon the defensive
action of the suberized wall formed behind the lignified Istelar tissue
bordering the affected and disintegrated portion of the rootlet.
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