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TAXEEROWE RO BRI 5O FgkiE, iR
BEETLHDE, FAZRELRLDODEI D
D, —BICHKFEDODEDEBZRLRIVSEDEITR
#E4L> %, ScHMIDT, E. W. (1928) R CTA ¥ &
H$LERE (Beta maritima) OREMEBRICBNTE,
RO BT oRXDBEE R, B. maritima D%
BB E WP T 5 2 8EL T3, NOLL, A
(1956) (ZMWEAED R Beta BOME & Tk, €DK
MAOHDIREFDWRED ABEMROC &%, £
4z FORSYTH, F. R. 5 (1963) ( BE#K & FE & Asdtic
FATRINTEHO ABRBBRBIICEE LN
EEEZNEFNREL TV 3B,

F4 ROSE, D.D.(1954) i3, TAEELHBARE
(B. maritima) & OB BIE L, WEER
WOFREE TAREEIRIES T & O BRRI R T,
FREE BB O SRS R OB IRIBE L 12 3
TEEREL I,

EELE, TAEEERERELBEROERE
KRS, REEBREORME &, BERETH
COBBEED XL, BEABREORED,
— BRI BRI L oY I iEE L
BOIBEHLE D, FZDRAORFICHEL
TWRREBICBETZRAT 20012, £
BOVKAEEBC LT, WEETIRBLNL
HROREEZODFICHRET 3,

s

ERESUREOR

EZFRI. BHRAEZKROKREBCESTIEE

1) #MBEBXUhE

sk bk & arid Tablel IR L TH B LS,
TAXEOHNRE (BA28), 7~7 v~}
(table beet) & HF % (G-67) L OEMiIc X 2 F,
a1 ERPROMBEIE) OROIKEFRE (UFH

LT 5), Kol BLUF—-T e~
FOREBTH B, ‘
EEOMM AL 1% A2/ — v HIEE TH
WURESHL, SEBO~FvEA, TV

M FT VoML E B E R T,

EMHEELTRD2>ED 2 >0 FEEZHRAL
7o

a) = s uw ST FHHEBERSD,
WML No. 50, BIikiE 7' 4 / — vERRIB AT
(74 /7 —n:okfilk: K=4:1:5), =|ETHKIS
Bife, —kmERETERLU K,

b) EHRIG: NH, FRABLUBHT A VK
W5t 5 Rk,

2) HEBIUEZE

FeTnE— POFROELIC A SN 5 BHERZ
betanin & X 3 N & EELT Vv P FT v
BT 36RET, TORfMEIZ006THIC LE
REzNIK, H. (1955) M5 L T3, FEELHE, C
OMEEBBL, TAEDKRVEEES KURE
BICESTAAELTRFE UL, TORKRERELIR
WRU T, AEBRTHR L 2ROREEE JURH
HOMMB UEEO RFER 007 Thote, 20D
$:E 3 REZNIK, H. (1955) 7% betanin @ Rf 13
006 TH 5 &EFELICHREAFHTERIEN
borEZOND, %7 UrBAN,R. (1958) i,
betanin (3 Bk 75 { %47 Flavocyanin (Rf=0.09
BXU020) iR T A EEREL TV D
A, REBTRENEPECEHETEELo 7,
FEMIUSIC X e TR, BEXtgRIEi% NH,
HRICHEL 72354, OITNSREEFTTHE
SMEOICE L, ERRBROMBEIZET
WHVBEEBRTLULES, DI RBIIRBAL,
BRI EB Lok, ThO OEERINICEL
> TALNIRRER, NIbtEoEat 7T v v T
v, T b5 betanin R T EMEF GO R L 5E
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Chemical properties of red pigment coloring the different - -

parts of B. vulgaris L. (1958).

Properties RE val Reaction with Reaction of extracted solution with diluted
value NH; gas alkaline solution
Part 1 8
Si‘;fsggznsd;gtg (IS{iéf]j of 0.07 Changed to green | Changed from brownish red to yellow -
Hypocotyls of sugar _ " "
Leets (Red)
Root of table beets
(Red) 0.07 »” ”
Sz —3T 3, #ERBZRIZOSBRIRECEIL, 24HT

LR~ n2 VS5 THEBLUE
MSSEIZ Lo TEEL 2 2 2ORRD S, WE
WIBEDONEHEIZ, 7 yRESCEENIC
759 % betanin F 7213 betanin D & FiziHE
AT sbo&iEEanr,

MaBrY, T. J. 5 (1962) O %z & - T, betanin
{3 chromoalkaloid DETH 3 T &, XSHITZD
K% @ # 3 iz X T neobetanidin & RT3
T & piRmB A Nnt, PIATTELLL, M. & L. MINALE
(1964) (%, betanin | betacyanins ®—&E T, T #
F R PIA D Opuntia Ficus-indica Mill. OB Eic
BEETHCEAHEL TS, Lo LEBERD
B HRT /@I, F~T e~ Fofn
BRI B LU RORENCBIS LU T 314 % (betanin)
ERU DD, FTRBREZTAKEULALAEIZX
STHRBRITIZEOEHALI B EEL LN B,
SPRAGG, S. P. (1960) i, TAXEBhicsid 3
betanin D& BZEFTRHPBICHEL, 1EB0%

Table 2.

BEEMBTL 3EBLTEC L, %7 betanin
DEBIZICCTHRGEANRIILEHE L T
3, TOWME/RELOHBEORBIRE NI
BE—RICEAIEACEBHEBALSBZEELSN
%, :
HE L FREeliFealoBF

1) #EBXUHE:

TAEOBERBICHEA L 2 17 Az D1 T,
R L OFEEOBFEERE L, BEMKK
& TS b IC 50~60 fE kK, fEak S 4ZI1d Table
2HBROC &, -
TAXETRE, Rt s 0Fa (GBokiicd:
LEREAICERL -SHEOFERERE) L3FH—
T, FMBoRob0RLFEAIRFREA T H 5,
(OWEN, F. V. 5 1942), ¥ Wumasri@EL 25k
BLERMEERET 2 EBREREZOT, B
HEELFAEIOBBKREHAEL /-, HEABLU
DHBIZDNTE, FROBKREEZ—ISERL,

Relationship between the color of disease spot on leaves

and the color of crown bud in Beta (1953).

Color ot ]
Color of crown bud R/R W/R R/W | W/W | Total x* P value Notes
disease spot
Japanese variety of 118 145 0 93 1 Hon-Tku No. 398,
suman beet 81) (100) 0) (64) 356 60.4 P <0.001 %IO(())I,(QBZNP;E.)OI, 338—1
American variety 190 56 0 19 GW 304, 344, 395,
of sugar beet (339) | (100) © | (34 | 265 | 4810 | P<0001 443, 476
German variety of 60 99 0 49
o ey | oo O | @9 | 208 | 2410 |P<oo01 KW CR, E, N, Z.
B. maritima 35 30 2 12
(Swiss chard) @7 | @o | @ | @y | 7| 572 |001<P<002

Foot note:

number in bracket is ratio (%) to W/R. R=reddish color.

‘W =colorless.
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FOEHT NI E0EEERAELEL, TOME
mEBEL, F0FREIRILTHEL L,

2 BEBLUEE

TAED 16 ZiE L, 571 AH (Beta maritima)
FH1UTEBCOOTREALLFAEOBBRE &K
BANCEE L o H, HIEREL6 KOV TRZ0
BRHHCAETRREE (BK), GW RLE (7 4
V4, KWREE (F4Y) 03HIZHNL T
Table 2 {Z7R U 72,

SPEABIIZ DNTE, LHAaBHRE TEOEIK
REFREHENRINCHET 22 E8H5, L
LEEREOEAICE, LFANEERTH LM
HIRFEEABSRECbORLEDLNELS
fro FRHRALABEREBARFIROL ST, £O
BRMmBc B L 2Be, W/RIEHT 2 RRD
21413 GW ZAEEITIE 339% TH D, hOAF
% (81%) B LU KW % (64%) R HEB L TF
BLAR&EPo I,

REmd LFa:oBFEsr, MuEoRERET
Bt U7clE, ARonThicsTd X DER
Rxl, HEABOMEBEMEIEZBOTRENT &P
HE5ME1o 7, Forsyry, F. R. (1963) iX, 7k
EIREE IR & BE DS 3hiC IR DR IC D B HIE
THEERELTVEY, APEDOHKRETIE, LF
BHEE GO BRI IR AREII I L 1202,
DEFADIRWERKIZE LT L S REEEDO A I5H
RT2ERBS T, MBEARBEAETIEHALH
%, Lichio TREBOZARLRIE & IXFEELE
FiH0, FARENED LRI BAKO LT
REFBTHECE, ThLFBNEMECOMESE

RREEAORBEOALDEH LN EHERL
25,
AEIL EfHIEHEeEOBR

1) MEBIoFE

BIROMWETL & FEE, 1958 £l TAFORERK
FEERIC R L T LW 19 JiFE (Table 3 5R)
B, EEBRBICHRLCEAZE, AH 192
BBXUAFWIED3RBBICONT, REDE
PLikB LUR—RBNICE T 5 KO B LK
HEELCILFaEOBBREREL ., BAEME
BT IR ORERIC D T3 SRR 50~
60 ik, HFOEHAIZHRRIEILICH 300~350 fF
®ThH3,

EHEIC 2O TROThoBEL®E, R, B
3ORKALTRERES XCMELBENLE, T
HWEABIUOLFERIC OV TOREEEIRET
RLESDIRED I,

2) HiRBIUEE

#E 19 REE, ZOEAHEE I X » TH,
h, B3 >ORBERICENL, ERMEEFEER
LI DV THE L #E% Table 3 iR L %,

T DFEFIT Table 2 IR U 72k R E FRIT, O
BN EEEOFEAICERERITIEIDSNLh
> te, Ft W/RIZET % RR OBI&E, ik
DHENFHEH T 146% T, ik (122%),
55 (128%) @ 2EICHBR LU TREho %k, LL
BT, 530 2 M SRS ERZIADS
nNixho o, M WRiZd 2 WW o4
EHESRORER TR 41% T, EEENp o
P (61%), SOE (115%) icH& L T—&L i<,

Table 3. Relationship between the color of disease spot on leaves and the
color of crown bud in 3 groups of sugar beet varietes classified
on the basis their resistance to leaf spot disease.
N Color of H
disease spot,
D\w R/R | W/R | W/W | Total Notes
ggs‘i:st‘;nce
Resistance 334 | 236 9% s76 | DoNyu No. 2, US 401, MW 111, -131, GW 602, -674,
(10 varieties) (146) (100) (41) 359-52R, 674-56C, SY-D, Cercopoly.
Medium 287 236 144 667 Hon-Iku No. 192, No. 399, AJ-1, -4, Polyploide K.B.~
(9 varieties) | (122) | (100) | (115) NP, S.K.-E, MW 391, PZHR-4.
Susceptible 233 182 209 624 Hon-Tku No. 401, 400, Zwaanesse-1, Czech-1,
(10 varieties) (128) (100) (115) Hochzucht-E, Polyrave, KW E, Dieckmann-E, -N, -Z.
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Table 4. Relationship between the color of disease spot on leaves and the
color of crown bud in 3 groups in each variety classified on the
basis of their resistance to leaf-spot disease.

- Variety =~

Degree of the Do-Nyu No. 2 Hon-Iku No. 192 Hon-Iku No. 401

resistance | p/R ’ W/R \ W/W ] Total | R/R ‘ W/R ’ W/W | Total | R/R | W/R | W/W | Total
Resistance 41 14 0 55 3 3 1 7 0 0 0 0
plants (203) | (100) (100) | (100) | (33)

Medium 107 75 60 242 62 92 106 260 10 17 16 43
plants (143) | (100) | (80) ©67) | 00 | (38 (59 | (100) | (94
Susceptible 10 26 10 46 19 33 38 90 78 113 75 266
plants (39) | (100) | (38) (58) | (100) | (115) 69 | (100) | (66)

Total 158 115 70 343 84 128 145 357 88 130 91 309

(137) | (100) | (61) ©®6) | ooy | a13) 68 | (100) | (70)

I HREEE WR KT 2 WWoH4 &b
EEEMRO X S EE s,

HMA2E, AB1928BLUAB 0L 203 &
Bz 20T, SRELIEBRT 2 BEAOERERE
(58, 1, §5) 2REIZ LT, ZhENE 3 2D
EEICHNL, SBCBU3RERELFALD
BEAERLz D8 Table 4 Th 3, B. maritima
OB DEMBLTFBEAINLRE, BAZE
DOEPIMEELABCTILFCO R EMAEE T
X, W/RIZHT 5 RROHAZEHEDRZIC
AL, BHAEO®ROEETIE293% S HEHRKEL,
BT 143%, BOETIIR LIS 39% T
Hote, THERUMAR, RXE1925icBNT
bEEAINIY, BAZZECHKRLTHZTDEE
BHEERRZIBDEI- 1, £AF 401 5 TRIER
HOBNEARED LN po 0T, BAZE
BIXUAE 192BIcB0THEE I LELOMEA
Bae<Ronohiihs i,

F7z Table 2 iR L - BE I &R, LI,
B. maritima OBEFHECES T 3B ETFHREAZ
N GW ZoEmkRETIE, WRIicHdT 2 R/
RoEERZELLLA B, ABFRBLIUKWZH
BT R/R E&IE W/R Bkic iz L Th iy
fEEMBED SN B,

EORBEECHT AR O BET R b O
sub-variety, US 201 O fREha (LZE) FEmE R T
0, FEaEEsETIEKIERTH S, T
IR LTI D R T Deming O Hii %

FoOREhe (OFE) BATRBTH LD, K
BEDRKMATXIRA T H BT &Id 1962~1964 4R
HEIN, T OHEEIF FlLuTowicz, A. 5 (1961)
DRI HFTHE, DLORAEFHRE»D
B. maritima OREHETEICEET 3 BzTF-08
BAINERELRE, BEA2S, BLUZOM
BROEIHEOR A HEAE TR, MoRELBXT
BARBCHE LT, RORBEOHMET 5 HEEMNE
WIZED, Ll o@adiSEzEsn T,
— MR &R EDEE A Fo, L 7oDio T ROSE,
D. D.(1954) 3, &L T3 L oL, FREKE
DEHUEMAEDOBKIEEL D S5 L 03 Hinrse
WO EHT L ERIRTREEEZEENE, T
bEREBREL AR S 3MAERLT L SERKE
FERTHEZ ERBETEREY, FARBEAIRLIEF
B EEERERENS D, LFaOmEaMEICE
REREMTIEAERBE L TN EDS, FRod
e () ORBeES T 2@ EEET, RE
TF, LHENERAZRTIMOBELRT LOHFER
Fo T, WHABRAIKLELIHDOEHEINS,
R I FREORRACHET ZRETFH
1) #EBLorsk
BA2E0ORIEL ., LHEAEEREARIER
FEOME (P) O sibcross I X - TEHEL7ZHD
% P8 (R/R), Zonfa s mgasriticRia
TILOEE (P,) @ sibeross [t k> TEHELEZSO
%= F, %M (1962 F£5pH) & L, cho 44EM%
1963 4RIz HkiE Lo, RBREREEED 6 RIE,
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BEFREORESTERTICE>T, TH2T BE
BEEL, 10 A21 QicEsas 0 s oK
LR 4RKOL[/ECDOTHELZ, BESE
BIZHEL IRLA DERUTH %,

2) fERbBIUER

Table 5 TR L-lERE»S, P, P,BXU
F,o3H£Mics0TROFA (BXURKE)
DT, FEEBRED SN b0 2, F, £HITE,
DHFABRAORKEMEBRD S D L H3493:148
I EEL 7o,

~ OWEN, F. V. & RYSER, G. K. (1942) i3 it #
BEUOLFOQORFEET 5 BETFBRELY
re¢d0, REGTFHF129FHII 2067 3HKE
OREAEE XU LHARIKRT, r@ikclrEhs
REEATHIEHME LTS, COREET
WTAEBRERERTT5&, P, P, 8XUF, 0
3 /M@ LA (W) KB L TOBEFRIS K
2 RR, rr £ 7F Rr © homogenous & {{5E T

Table 5. Segregation of F; for color
of crown bud.

Color ot

crown bud | Reddish {Colorless| Total
Item
Observed number 493 148 641
Theoretical number 480.7 160.3 641
Segregation ratio 3:1

22 1.249
Degree of freedom 1
P values 0.20<P<0.30

5, TOREMMS, F BHITROFE (REE) 2
FREDLDEWBEO & O HBEFHMIE 3: 104
a2 L niiEah 3, Table6 icRL2 2 D
s, BSEEEHEHEE XKL, RORKR
EMIE Lo 72 & &SI SN 7e,

LU F #foa763 P £ o KEalici

Table 6. Segregation of P,, P;, F, and F; population for
color of disease spot on leaves.
7, B, 1 T I

Population R/R W/R W/W RR W/R R/R ] W/R \ W/W
" Observed number 220 : 14 228 254 : 16 463 : 30 148
_' Theoretical number 2194 : 146 228 2531 : 169 450.7 30.0 160.3
Ségregation ratio 15 : 1 — 15 ¢ 1 45 3 : 16

23 0.0273 — 0.0511 1.280

. Degree of freedom 1 — 1 2
: P values 0.80<P<0.90 — 0.80<P<0.90 0.50<P<0.70

LT, FADLDEIMEBOLOLNTELT
WHTZC LB INS, COREIHELS
JUNREY 2BERERELLT T OB L
i, LFEARFRTH-> THLRBEAMNRATH
BERIEST, MOOLOH NI T IRE L —K
T5, LALZORBRIAERICHRLLP, O
BEFHARBLFRKBLTCRIBREEATRR
Thoeh, RABEFLEOHER Lo THERD
REICEET 3 MO BEFICOOTRERESD
RECHEEEIONE, VEROGHEESREE
TFBICZNLEHENERZRT CREF DD

b 2HOBETFOREIC > TREAT LS
DERETZE, WEBIULITFMNE S IR
TH % Mk D BETEIE RRCC % 7213 RRCe,
IDFARHRA TREANRERD b ODRETH
12 RRce F 7213 Rree, A0FBERBANE S
ZmEE o BEOBEZFRE rrCC, rrCe, rrec
DVThhThb, CORERETOTEERIC
B L P, P, FaB8XUF, 0 44%MHick 3
BRI 5T 2 BT R OEN %2 TN EE
L7z Bz DT 2 IcEd 3,

P, SMcRRFAHMR/R & WROEKIRZN



FN 220 & M4 EETHY, PREICEBZ ECh

2 15:1 OSBRI K> THF I NZTHEBD

T&—%79 3% (Table 5), L iz48> TP, #[IZ
BEFERRCCERRCc D @ (FEHEEIFT N
TNHRR) BL: 1 OEE»SEP & LTE
WEELLDOFRBILE-TAONLbDEHESN
%,

P, MR E£H ML TRIBLTEBL T, &
WE W/W OEDOABLERINTNE T L,
T FEFATREHREBRREWREOHD
MENEN254 &L 16 ik TH D, 16:1 04 ELh
ik —F ULk, Licds> TP G P, #£E L
H#Eiz C#EF 1B LT heterogenous TH U,
BEFH rrCC & rrCe (BHRMIT & b it W/W) @
fAADS 1:1 DHETEIR SN/ AR P) 25
HEINLRHETH A D LHEEI NI,

F, £M0 Sz = H M R/R : W/W:45:3:16
L0, TOSBRIC I TER SN ABGHE
CEIZEHE LRI~ LA, Lictio T, P&
M, P, M LU0 F, EHRoRBICE L P BX
U P, Bk BEOE TR, Zh £ 1 RRCC, RRCc
Q:1)BXrCC, rCc(l1:1) TH B EHR/L 72
ZEDORYEEFHTIEDEZZ B,

Pl O#EEL S RBRER, ROBREEORIE
5T 3REET, BLUCOHELZT-EHEN
ERAZRTHERNT CEETFEOMEEFERICES
THRBETLI2HOTHESL#ftwmINE, T ORI
RFBKESLFOORVEEKOAICHET 2 C
& AR L 724558 (Table 2~Table 4) % E{FH
WWHT 2b0EEZ N5,

WAL LFBREDBIKALND DL HILEHE
%id, Knapp, E. (1958) 23 G 12T & REEF L
O REERIC > TREOFGRICDNTHAEL
7B RIc L —FL T3, EBOBLFAER
BELICODOTENLAEEFREEERE O
BREFEHTNEOEDEEDTH B,

BEFH
RRCC, RRCc, RrCC, RrCc: HHEA B LT L
R,
RRcc, Rree: HEAGMERTLFERILR,
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rrCC, rrCe : B AR TOF BT EER,
rrec D REAB IO LHFEARREESS,

REBHEMIT DOTR, FRBTORBIT D 5 4,
— S EROBBRIC X > T, WEAELTRE DR
BRABPT AT EBTE S,

] =

1) FEEHEORMFIBEIZ F 12 betacyanins @ 1
FET&H B betanin, TR ENEHELULLAFI
o THRETIDEME SN,

2) LEE (REe) sEEaofikicid, R
WHEEHR LD, L LoFassiiao fikic
BB IOREAORENHET 2 C L 5B
N,

3) REHRH LT (RNE) oRFEIHEET
AREBEFEHEMNERERIHAEEFCLD
HFC > TRET L EBHEINT,

U 72 85 T AN BE DV BE 75 I 1 (8 b D B K
EEE L TiR—RicEDEN RSN,
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Relation Between the Resistance to Leaf-Spot Disease
and Color of the Disease Spot in Sugar Beets

Sadaji HosOKAWA and Ken-ichi SAITO

Summary

1. According to paperchomatographic and other chemical analysis, the red pigment

~ coloring the surrounding sites of the disease spots which are caused by leaf spot disease was

identified as the betanin or the other kind of betacyanins which is the pigment coloring the
hypocotyle and crown bud.

2. The plants having colorless crown buds never produced the reddish disease spots.
Some plants having the reddish crown bud produced the reddish disease spots, but the others
colorless spots.

3. The genetic behavior of the appearance of reddish color around the disease spots
could be explained on the basis of the hypothesis that R-gene controlling the reddish color
of crown bud and hypocotyle will coexist with the C-gene complementing the action of R-gene.
Accordingly, . as far as this result is concerned, the existing opinion that the reddish disease
spot is the useful index for the selection of resistant plants to leaf spot disease could not be

confirmed.



