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Observations on the invasion of Helminthosporium sativwm P. K. et B.
to the coleoptile of wheat seedlings.
(With English résumé, p.93)

gptig, Helminthosporium sativum P. K. et B. |3KZ8, /S 5 125 MBSO/ Y
121 58HE ORARMEY 2 = L (Christensen 1922) , HEEMOFEBRICI0HbW5REvET
FEEOE DO THS, BLINGHICRVTE, KERMFCNBL T2, EFOBREFBLChLE
EL ToBRFHELNTIEILETE LD (& 1945, HIK0~500BRHEHEET S0 HLOEIL, &F
oML ET L T “REEK" (root-rot) %, HESHPILTL FiX “WBHIR” Clfoot-rotd %, IIEMIC
BEATHIXBERER (spot  disease) 3z L (Stakman 1920) , BEEBPOBEFIISH 2T REK

(Black Knot) oFHE7e% (BHHI 1938) , ZEOFEOR, BTFRULEBHERTIHEICLOTE
LHEMEI OB, HEEMOSBEL 5 -DITRLBEORL B E, &lﬂioﬁéoéﬁmzﬂfﬁ#og%&
SEX AT RIVERLIOEEADLNS,

—BCHEMEIC NG A RBR R D EREREERICBRT5 $ 0 TdH 500, *@&wﬂf%mrvmm
K OREPENTS = 27, —EIC foof- and root-rot ¥ IEA CED, JLEEO/IEILSHOTIS, 5
THAE R O R R GEHOE 2 RE, BRRBRECHEIRMKRCRT 5L 3RTH 5, BEHROEET
FEREOFEHREAR, FERCEIESIRIS . EOTAEOTFERBAILOVW oA, ZOBE
LR BB O REOKMY BRI ET S0

B %2

TEH R, cOWSIERE BT EA0BAMBO—2L k3t —FCRTACORE
RE3EDs KA e L vl cRRECR S N 50 &l CREORET S, TOT L@k
Ophioborus graminis O/NETEWBEEOYE (Fellows 1929) , ik Sphacelotheca sorghs
DEAOKICH b B (Reed & Melchers 1925) Ll %, Mo FEMORES R WHA
ic, BWO, HeH—ERERREE—1Es CoRBCHELRIME, ILEECR TR
FRCIR R OB/ N SR 29R R O 1 RBRIIE D i AR N BRSO €0 W T SR 11T
Die, HERBERML bILIEERERREEOMATD 2 . 20T ¥ 4EFRKKELLTISS
M AR L, Ak BEAADECEEL, 25°C OEEBNOBRCRTEFE LD,
TEEWAK Tom L 2%, PNk LoT, EEHMATRBCTERLREFCEO—H -
HEIR LT, z0Mar H. satioum [iTF0E-SBEcERZL, Bbcs LFA%KD
RELE s E, Fokcfylim R et Lk, BRECIEERKEOTH—ER
FTO7 b D &l I, BICTER LB b oo wTRABEoEEETOR, KEKEE
OHIBE 2RO oo TOMHRLH 1 KIRT. RPBREOHZRFHNACER (1946) otk
ko7,

'o.
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B sk v om  mEwm Bew| B a 8- B |mws
| — | *+ [ * | ++- | +++
BEE FHMER | 150 | 147 g =8 {38 18 | 8 | 819
B & B = 150 145 1 47 w 39 28 30 68.5
BHR { FIEMEER 150 126 104 20 2 0 0 48
WOl R om 150 137 121 15 1 0 0 3.1
|H298 , ;
2 {?ﬁﬁﬁmﬁe 150 | 128 RS Ty Sia 'l 4 | 445
B OVE jE = 150 | 141 6 93 42 0 0 31.4
%Eﬁ} FIEESEE | 150 130 95 21 14 0 0 9.4 -
L 150 , 143 133 10 0 0] 0 127

HORE LV R2 L, EnTERRAT 2z AL, BESE—ErZz0BEOMH LTI
CEETLE H—-ErzoikBosrkdbd LMBELEHORET LA ER D, BN
REVEMASSRICHOTIE, BHEREOREBEL L®NT 2, BL, £RELEMLD XS
SO HIREOMMIC 2oTh, TEMURRMOPECE D, HLRELIETFL, X35
N B 18R & B 72, BLEORBESIC X D TH AL 2, THEBEIEBTHENY
R 2HOBAE LTELWE#EoZ s T 2L B3,

Bcltois X v F2EBACEMHERTRM S, ZoBicownwT#lig2eiiok,

Dosdall (1923) oEB X, H. salzvuwn OFoIEBKBICRG 5355552, Crapek BEE%H
TR % X b dENICIKL, Christensen (1922) OEBRNCRNT &, KGR ICEF MBI 23 LISEaT,
RKBICRT 5 X 0 ABFEREGETS S, Christensen (1926) I&MALEDSIzFELS M OiEHOHM
BEZHEL C BHERCRERRD bhhhokdy BFEBREEFOL5HBRFORTE O LiR~T
BB o LTI N VF35HE 0TI Y i L CBAORN 2 B 50, B L= o0E D kRiE
LCBTFOBFLED S LEYBDI=0T, ZLHED D EROMSEERZ T/,

BIRE 2 RO KEHT £ EE Y > ¥ ~ VO REDRIR Lic, 25°C, BETFTREEL
B, FIWAH) 25m D LE, ¥~ v EHHL TH SR I0RRRc TR Lickie
K" P R=FFALHY, ZhEF—-NMAFAFEcBRLT CORBKPCRD 3R

FORFLZRBR L 7c, SREEIBRICRI 2BFRARFE 2R R LZBY TD S, HOHIRLD
$2R  PETER 0 OBBRTCRG S H. sativum HERTFOBES
, BTy BT TERFTH B ¥ &
BH5HE 1381 9% - 445 67.89
k298t 1406 799 607 56.8%5
7 Bk 750 264 486 35.2%
B3E€  FEMECRGZ H sativen BERUTFESRRE~OBEA
B = |3 & @ A| BERTCROS | SEMEOBILL
25 HABERE | 00 & &
ik s s e e s s R
Bmpksomg | 1017 | 722 | 709% 691 | ar2| 126| 56| 459 179 | 16
k2o | 1042 685 | 65.7 4521319 |89 0] 350 | 54 4
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R5L, SbYEo@HP IR 2 BHFERRT, FMKPMCR TSP Ehok, Kic, #FEK
LB 2 WK P TORE LA Lo ZOHMREN SRR Lehd, FEfETL
Wre FEEMORB N e L oS+ 22 T, REBREE M+ fotHEh bk
{7E LT hh Wl b e ik R Bk FicfkoTchkigh s bohnd 20 b, AT
OHIEEEE DA ME~ B BUH B 535 KIKICRVWTRICBIZ Wi L RKEEEvE
Bie X, ERoW L@ e Lo/ ETiERC H sativun O THRBKEEBLT,
0r IR otk W CTRELMSC VIRD, 2K X gL THO A
Pk 5 Ureo THEM LICEMiw 20T 5~6 BB MnR L, 12K cER
KK LICHEREBEL, K THERS X vl aBAER el Lo RmoRE e HE L,

EHERBEMEA~ S XEEMEORAH X ViE~RAT 2 (128 .

~b

1@ H salioum mq’-;&&ﬁmuﬁmgaﬁx Y oA (%200) a: [i75es h: ISR~ EA R 2 W,
b SR o> B SR .

H2W TEWEEDOEAC L T (x400) 22, MMA~T OFERARS b 0. 2b. MBLEAR L Y
BAE 2 b 0. b: MK BE G CBE. b 1T R 2 -

HoTEWEROBOMNKER C X 2MINAEA L, MIEAMEA L oI /RN
CEOoTHR?, —RC/PECHDOTER, KERCRT 3 X VHBESEDH S0 BABD WHR A
BHoN D, HOBCHL iRtk 2T0EV, TERRECRIR(BALRD
B0, TFEHOHO 2ARKOHERIC CITLNEE, HHHEEE 23 2 T-IEHHET O L5
WHEE T D%k, T LICH SN 2L, PP (1930) ERHROMEKICR VT
RTREZIMEFEIRO L O T A {, Stevens (1922) s/ BB © MR THIREE 2 540 L BRI
ELLRRHBE 2 70 _ :

HOBAR X b2 FHMoB LicowTRIIcHET 525, ZORERZF3IKRICRL
72 THOT, HHSSHETRFA29F c L THoRAE T cHoBORE EnTH Y, X
BT DDk ML TIHRCHT 2 TR oS L, 298ic g2 kX VETH DR, #
TR A I PGS X D BA LeE X, 35Ic v TIRES 3~5mm ORBEAYR R 2K
U BEEBERT B0 20T 1~2mm o REORBEL KT 5 IR E khOrk,
FRoFERHR E s < Y TR L, METSRHE 2 2 = + —~ 2815 & &), Fremming
=ufs, iz Pianase Rtk il L THL Lk, ZOMBRIC X% L, WERoMEBIEER
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OBEA k0T, FREMBERAEIREL, Rquta kiliz a8 CHOMSPEHSET 25 &, &
BEREBROL L THIORRE b2 (B2 a), Hicltoeitimciisyas L, Mk
FRZEF Safranin i KO TEYT 225 BicZBACE U TRLE LAY, MIRRER I
B2, oM, 4HMnlEc BBUNH L #fliv 254 oHHIK (1948) off RcHiftl+ %,
it r ) oMo BA R oTE, BAMRCHER: S 2 REMRE SIX@AERCHET
RO IRIE, B Rey 7 5 = YK aReta hoB st bive (B2 b)), M
PEHEELCHEHEMANCEA L 2ERIE, 284/, WELRFEMGD LM bHth R
CMET 2. OFR~OHROLE T, MICHET 2R ~OEE L L TELICHENT B
%o HiROREALSFORKEMBIEZEE I, o Hic Zo-EloH#n B ARk e
BB LT, &7 bBskmc g+ 2 2/ 25 5CE 50 MILEAEHL VEAE2H
i, BLEER LA 2, BAMBMEAEOMILE & R ERHE LD 5, H o=
[ AT 275812, BATIUCERE XV HBe2ETR WhAbHREzFZRLTBALS
AV bENMEECE ), HOoZoRBIEL v, HOBAC ZEAE 2RO R~k
kL, BLEICRTMEOBEE PR THEILT S bS50, RLELEREFILL
Bk, MR BT FERAMCROEALTITL, WloRE LS 28R,
T 7 2 T30 & 0 \ BERRABIC 2u 728 1 ORI IBIC B0 L DR, —HBic % i
Relfv2 3005 2H 2 BB Lo %
m<®m<lfﬂ@ﬁiﬁﬂ@%%kﬁﬁ@ﬁﬂ«notﬁﬁ%6é¥m,%—%mﬁMi
EEA»SH~HEBBLT H—ERNORE~RBAT 2, HFERARRK 2 HVWTHE—%
ERBEAFEAT 23E Ophioborus  gramenis OHpé (Fellows 1929) LB BEBCcH 245, %
OFEEH BTHEMARRE c S BHEE T 2B RWEFD 3 2. BMSGHRic T —ilic, R
#2995 TREASESCITIEN 25 AR b, TIEMME I L < F—IEWoKIMIL
BEHT2CEZ L, HrEAcincEB AL THlihcH —EERcKMEEEs, BT E
WoRMKRE L HELBF, H—EH~oRBALRLANLE D, Al 3 FEifolX,
o RHRc k2T, TEWHOMERETEHRES CABOEM~EAT 2 CE 2, R
LA EOtn & T- 3580 X b i —BERIE~OWOEAL, PEEMEHNICEDS hyhid, MHER
&x5kﬁLWEM&ifaca@%wk%Au%mn&moCDHK?%%D%&AKﬁT
BIRERHEO I RBD B B,
~ E o

dtgEcitv-¢  Helminthosporium sativum P. K. et B. (3, K%, /Mo ESL-BEEUCEE
ZlBL T, HRACRAREOWIELFR T 2. BICHEERICRG BB L 0°C EFORES, otk
WS LB LR LOREYRIET. HORMBICRG SBHRCS b <1 BOBAR: & LUEICES..
i LCFERZEOTEUMEA S T RNREHYRT L0 THo ¢, FERBIEOBAKL 0, Riz
O FHIC X2 CRFBTHITERIER B FEEBCBAL T, 20&FLHT, BB RECHEAT 5,
FEBEE~OBOBARKRE L R 210, MRYESE UCHRNAEEEATSHE:, REMBRAEHY 0
MR ~NEA T UE L ORI BO OIS, H, oryzae OEESACBLT B L2 HIEER
CHB EHH 1938) o MEMATL BALIER PHTLOERVFILTEE LB\, —RALE |
TR SERV B OB OBLIC L OTHUEBRLRD S 2 L b bok, BHOBAR LY, ZOMEOW
MBI 7 5 = viclige s h, NEE, 8425, 2\ SREOINE IERiBD i bF, RO
MBI T 38D Dh 5 o HEEMICIRIRICIE S0 23V BB R R3S R DB D 2988 & ol -

=92




HIBE  4E3—48k - AL P B T 1949412 1

3 LRIE TR CHRISOBY LR DR R ORI L\,
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BRI (1938) 5 H. fii. #%. - 8 251~260, — Christensen, J. J. (1922) ; Minn. Agr.
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Resume

The protective action of wheat coleoptile against the attacks of Helnnntlmponum
sattvum was examined by cutting off the young coleoptiles. The numbers of blighted.
seedlings were larger in the susceptible wheat variety (Norin No. 35) than in the

resistant one (Norin No. 29) .

The ‘invasion of the hypae to the coleoptile was observed using fixed or fresh materials.
The protoplasmic changes induced by the invasion of the pathogen, were much more
remarkable in the suscepltible hosts than in the resistant, ones.

Invasion of the hyphae occurred by penetmtmd through the ep:dermal cell walls, or
on the middle lamella of them. In both cases, the cell walls thickened and were colored in
light brown. At; the early stage of the invasion, the affected cell walls were stained by
Safranin deeply but in the advanced stage, they could hardly stained by the pigment and
colored of itself in brown. The mycelia, invaded intercellular spaces of the coleoptile tissues,
in general stopped their growth mean- Whnle, but a few of them began thelr growth again
under certain conditions.
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