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Table 1. The relations between yield of sugar beet and leaf-spot disease (1960-1962).
Regression coefficients of yield on Increment or decrement (%) of yield ¢
leaf-spot index per unit of leaf-spot index Date o ‘
Year Variety R R N . scoring o
oot Top Sucrose | Purity Gross Root Top Sucrose | Purity Gross leaf-spot
weight weight (%) (%) sugar weight weight (%) (%) sugar index
D-2 —0.26%%  —0.14%% —0.21%* — —50.61** —4.8 —10.0 —1.3 — —6.4
1960 H-192 —0.16 —0.33**  —0.23%* — —36.42%* —2.8 —8.1 —15 — —4.6 Oct. 6
H-401 —0.14 —0.37**  —0.26%* — —33.41*%* —3.9 —13.2 —15 — —6.1
1961 | D2 —039%%  _0.14% | —024% —039% —5669* —104 —46 -18 —04 | —127 Aus 8
-(A) H-192 —0.18 —0.06 —0.23%+  —0.22 | —3053*% —44 -18 —17 -0.3 —6.3 U8
D-2 —0.16 —0.25 —0.57* —1.12 —39.59 —~49 —7.4 —4.2 —1.3 -10.0
H-192 —0.44 —0.14 —0.30 —0.70 —61.74* —13.0 -39 —2.2 —0.8 —14.8
1961 | H-401 —0.14 | —010% | —054% | —058 | —3060* | —60 -53 —40 —07 | —135 Aug. 8
(B) CLR —0.38* —0.37% —0.54 +0.42 —57.10 —122 —154 —37 +0.5 —156
AJ-4 —0.29 —0.37 -0.01 —0.50 —49.49* —~87 —11.6 —00 —0.6 —9.6
Johnson-E —0.05 —0.06 —0.44% —0.99*% | —17.03 —-2.1 -2.7 -39 —1.1 -75
1961 US 401 —0.13* —0.21* —0.59*%*  —0.22 —20.55* —37 —5.8 —5.6 —0.3 —6.8 A 4
-(C) H-192 —012 | —004 | —032¢| 4071 | —1670 -33_ | =10 ~30 409 —53 ug:
1962 D2 A —0.52%%  —138% —0.79%K —214%¥ —77.92% —190 —29.2 —75 —28 —33.9 July 30
h B —0.27%%  —053* —0.53 —1.39%% —40.84*% 78 —84 —4.6 -17 —125 Sept. 3
** Significant at 1% level * Significant at 5% level.
D-2: Do-Nyu No. 2 H-192: Hon-lku No. 192 H-401: Hon-lIku No. 401
Table 2. Yearly changes of the acreage of sugar beet infected with leaf-spot disease in
Hokkaido, Japan (The region of Nippon Beet Sugar Manufacturing Co. L'TD).

N 1951 l 1952 ' 1953 | 1954 | 1955 ‘ 1956 } 1957 ' 1958 | 1959 | 1960 | 1961 1962 | 1963
Total acreage of . o . . . " . . . P
sugar beet (ha) 14,006 13,426 15,356 15,558 16,911 20,110 23,183 22,766 22,106 24 877 25,435 21,916 20,328
Infected acreage of . . . .
sugar beet (ha) 10.837 7,457 4,119 615 2,490 427 350 2,177 792 3,507 10,400 7,200 4,400
Percentage of . p . . ,
infected acreage (%) 774 55.5 26.8 4.0 147 2.1 15 9.6 3.6 141 40.9 32.9 216
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Fig. 1. Relation between acreage (%) of sugar beet infected with leaf-spot
disease and summed mean temperature in Hokkaido, Japan.
Table 3. Acreage of sugar beet infected with leaf-spot disease in districts
with various climatic conditions in Hokkaido, Japan.
Year 1956 1952 Variety
Percentage of
Distri Item Infected acreage infected acreage | Leaf-spot index* 1952 1956
1strict ha) o
( a; (/0)
Tokachi 114 26,7 3.58 H-192 D-2
Abashiri 25 5.8 3.82 ” »
Konsen 36 8.5 — »” H-192
Rumoe, Soya 10 2.3 1.36 ” ”
Kamikawa, Sorachi 17 4.0 3.66 ” D-2
Donan 225 52.7 7.05 ” ”
Total 427 100.0
* See Fig. 2.
WHHTH D, WA, ERR TR LA, Db T, #ERX T

MBS T RS & & UIBYERIL, Table 3 /R L
fofl (BaAR, 1962, i) 2B HA7e X 51T, TAEMN
IR DR BRE OB EE, BT b, HA 2
210 EFEORG AT 192 5 h3iEs X T RS

FALRE T3 % DFeEFEREE A & LOREEELMED
PP L B ERAERL TS, BREKCEE LTl

&\, I OB DFERIIZEII— RIS TR E U,
B R SR L D 2 B BEIRRE OE T
R 5 EE D LRHRLIEE D CAFEE EV e
FHELRECH LMD B IS,
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F4E BHEREREORE

TABPHREFEAEAERL LS ETH3 0K
EHE OBERCREMEOBHALETH D, T2
b - DIEFEREC ST L EET OEHEP T Ok
FOFDRRI ST O TER IS,

» DIREC ST AR B CRIZER Y
BE, Wb AEOREMIGRIENERSIFE LY
B, BEE OIS RN H 7B ERR T
WL> 5B, Lnl, BHECKEIAHERIC L » TE
5 & e i, REECEIEZED strain F 72l race
DHEENZD LN BHENSOT, EHMEDEERN
T B L —RCIER TN S RETH B,

HEEYORE KT H IS OB, Ths
DEOBITTF (major gene) X » THELIhD2HE &
polygene Rz X » CHE I WD EE&Tsbb, RIERY
CHEGNAER A RTEELC2RAshE O LED
na, M, R (1956) 1L CAEREREH &,
polygene RiZ X » THELShH2BHMIETHLHZ L %
FERINTFRD I,

EWE, $7ci>D polygene RiZ L » THELEH,
SFAER LRI E OB Y oW T2 Dk, —f%
CHEHREEMI TR X 5, MEHRIBEMIMRTE L
LTitfx OFEYH B0, —RCEHOBIIZEDE
B BT —0DENFELE LT, TOBEEYH
FETBHHEND D, WAWBIRIEHOIE DORE IO
ENSROWEEC L » TREIN T2, Fhohd
B Lo JPEMOBIEHEE b, ik os intsi s
L THF3E D s Zicboh T %,

AETIZE RS OHFNTFERIC X 2 HF Al &
LT, CAEBRHRIBIHEDREY AT T 5 /o dig,
TAZERBORESUM: OEED, BT, L oEdiE s
MR OEPIE & DBtRE L OSEEHY K 5 1 (Degree of
. inherent resistance) % #iE LIk Bz >0 THRE L,

F18 BIPHEREOREHSLICRIERR

fUFEE Y & L CO TAEOBRIE ML, BIEATX
—fi%iZ heterogenous 7c#EMTH h, ¥ 7= heterozygous
OEEZY 2 EATV D, TOERAEL S 5EEH
BOIZCIRE, Bk IORBERIMSIE, £HRs X
ORI CHlFi e AR YR L, Lo BRESRC L 3
BFRITHYKE L,

DL 5 e BRE IOV CEK SRR D%
P 51l MIZLRERBL SovTo

MEA 5B EANEETHD S &1k LusHs (1949), Ro-
BINSON, COMSTOCK, & HARVEY®) {1949), WEBER &
MOOTHYUS) (1952), WARNER!3) (1952) ks L Uf PANSE
& SURHATME™ (1954) Fofiis { D& X -
THDBNTELZATH B, FHECEVTHITEHE
(1954), 3:111%8) (1955), il - 4R~ RIS (1958), &1L -
EJE06) (1958), HAZY (1959), HANY (1962) 1 U
K - FR2 (1964) 5 IC & » T HEEHOBEWLEICS
WT OB S S b CE s, Th b DRFFERIEIC &
e, EEHREEHE, TR, B, R oo
HEHEEC L » TRich, WEIK LT L OERD
B RELCEAMB LT 5, WARNERI)
(1952) #s X ¢ ROBINSON®) (1963) i X AT EENY /2
DIBIREIIOREEE, Mkt AV EIEC L D, WAh LA
REAG TORTEHROBEIVDETH D L LT D,
AECIR U EDBLEA D, HEFEPHE YR L
BE OBIRENM OEEINCOWT, WALAIHE
DL OBE TR 2T o, BT 1955 F X ) 1959 6
iChtoo Tk Zishbhic, JhbORBREREHEETTE
Plic—FE L TRz~ 3%,
A. Eﬁitﬁbﬁmiﬁﬂd)ﬁﬁﬂu&énﬁhjﬂmﬁi
1. HRE&BRUCHE
SEREER,  HERADE K ORERIELY Table 4 (7R
L7,

Table 4. Experimental material and
designs {1955).

Cross Material Design

Pi=G-91] Inbred

Py=G-14]line

Fi=P\XP,

F

Bi=F\xD
By=Fi\ X1,

Randomized blocks,
4 replications,
Plot area: 8.1 m?

Pi=G-91 | 1p}red
PZ:G_22]1ine
B F,y

=Fi1xP,
By=F\X P,

BXEMEORERELE R LOHEL, 2¥DLKHT
H5b,

1) WHEURRIERE A D ofiptaiy Fig. 2
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Fig. 2.

DOFAHHTT Lo L 512, 0005 10 $TOL1 BT
R4 U3 ClafdigE L B oo 7o,
2) H@E . 100 g B CHR L, SREAEEIRE
DN TE I 272
3) By vaW—YUTIILA—2—TLBTY
v 7 AR - TG & LT,
4) B MEREmIVIKOREFOLEF TO
£,
5) TEH: AFEH
LEogE oW C OB ED A Table 5 R
L7,
BEHOWEESEESEDEY ThH o,
1) [E0s&fEH : WEBERDY (1950) o FEEIC X B,
h%f = (Vi — Vall Vi,
toti L
Ve =Vp,+Vp)2
F ok
Ve={(Vp+Vp,+V )3
2) Pesgooikizdy:  WARNERUS (1952) oIk

Reading standard of leaf-spot disease index based on a
plant of sugar beets (0=none, 10=complete necrosis).

£ %,

hyy = {2V, — (Vy,+ VW Ve,

jat A Vpl, sz, V[v'l, V[’z, VB;’ Vi, B Vg
BERCHER, F, Fo WELUZHS XOREOS#
%R, MATHERSD (1949) (3=t b D045
B> IR 3 DO S BRERBER LT,

D=3 d: HiEEFHR (d) & X 5548

H= X1 JEEMEGEE TR (h) X 258

E: BREC L350

TABDEEGYHGSE L, FEEROSEIRRII o E
DE SRS ND,

Fy o5l Vi, = 5 D+ p HYE

W LASHED 73 B DR
Vit Ve, = 5D+ H+2E

nboR LD D, H EOEEYHEE Lic, S0
B~ T D T IE S Tl 2o 7

2. BREBKUEE

1) REBEARBRTE (scaling test)



Table 5. Average and X, Y values of five characters in each generation (1955).
Generation Scaling test
Cross Character Ir)eztgh?f
& P P, Fy F, B By X Y
Resistance to Sept. 13 | 2.63+0.045| 5.68=0.079] 3.78=0.063 4.21x0.079] 3.29+0.069| 450+0.012] 0.63+0.187 | 0.97+0.351
leaf-spot} Oct. 3 3.74+0.074] 7.07+0.074] 536=0.060 593+0.066 520+0.065 6.00+0.060, 057=0.158| 2.19+0.302
Root weight (log) | Nov. 11 | 258+0012 224+0017] 265+0017| 2540013 264+0013 253+0.014] —0.09+0.032 | —0.03 +0.066%
Sucrose (%) Nov. 11 | 201+006| 205=007 | 21.3+0.07 | 203006 | 206+0.06 | 202+0.06 | —0.2 £0.15% | —2.0 +0.28
July 5 | 122x011| 1560=0.15| 14.0+015| 137+012| 132x012| 148+014| —06 =0.30* | —0.4 +0.29*
A Number of leaves Aug. 5 19.2+0.23 | 253035 | 241+035| 234x026| 226+024 | 259+030| —1.7 065 | —0.1 =1.32
Sept. 9 | 240+0.37 | 286+048 | 295+051 | 290+033 | 269+029 | 31.4+034 | —0.3 +080* | 44 =178
July 324+023 | 224+022| 2872024 | 288+022| 27.0+023 | 265x021| 41 054 | —0.8 +1.05%
Aug. 3 | 536+029| 360£027 | 447+034 | 450+032| 472+030 | 421+030| 07 +077% | —50 +1.39
Plant height {cm) Aug. 25 | 538+036| 371038 | 498+041 | 448=034 | 463+0.36 | 43.8+0.34 | —05 +0.84* | —11.3+1.69
Sept. 9 | 524+043 | 361=045 | 464+043 | 443+038 | 458=0.34 | 427+035| 0.1 =090* | —41 +1.85
Oct. : 405+034 | 334+042 | 471+0.39 | 411+039 | 433+036| 403+035 | —1.4 £093* | —3.7 +1.85*
Resistance to Sept. 13 | 2.59£0.045/ 5.66=0.065 — 3.99+0075 3.63+0.050| 4.44+0.077| —0.09+0.176* —
leaf-spot§ | Oct. 3 | 3.31+0.045 6.73=0.055 — 553+0.060] 4.98+0.058 6.01+0064 0.61+0.147 —
Root weight (log.) | Nov. 11 | 263=0011] 257+0.016 — 26920011 2.66+0.013] 271+0.016] 0.02:x0.030% —
Sucrose (%) Nov. 11 | 20.3=0.06 | 150=0.08 — 181008 | 195+0.08 | 166=0.09 | 0.2 =0.20% —
July 5 | 126+010| 128x012 — 13.7+0.10 | 13.3+010| 127=0.11 1.4 +0.26 —
B Number of leaves | Aug. 5 | 195+0.25| 181x0.22 — 208+020 | 209+022| 1992020 08 =0.49* —
Sept. 9 | 252+039 | 17.8+0.29 — 245+027 | 247+028 | 209+024 | 34 =066 —
July 5 | 343+023| 289:026 — 339+024 | 351+019| 207+024| 3.0 %056 —
Aug. 3 | 56.7+038 | 46.4+0.38 — 525+032 | 57.9+0.32 | 529+031 | —54 +0.78 —
Plant height (cm) Aug. 25 | 564038 | 451040 — 509+034 | 584+035| 51.7+035 | —8.3 =0.84 —
Sept. 9 | 559048 | 42.6+046 — 483+038 | 56.4+0.39 | 502+042 | —10.0+0.36 —
Oct. 3 | 505+039 | 36.6=0.43 — 435+041 | 50.7+0.39 | 426+051 | —63 +1.05 —

# Leaf-spot index

(44}
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Table 6. Variances of five characters in each generation (1955).
Date of Character
4 \eading Resistance of vi?g}tlt Sucrose Number of leaves Plant height
8 N leaf-spot (log.) (%)
Generation -] Sept. 13 | Oct. 3 Nov. 11 | Nov. 11 | July 5 \ Aug. 5 ' Sept. 9 July 5 Aug. 4 | Aug. 25| Sept. 9 Qct. 3
Py 0.39@4 0.5375 0.03892 1.1146 2.3141 | 10.1307 22,3396 11.0301 16.3414 22.2636 29.9348 18.4654
P, 1.2276 1.0729 0.07524 1.2939 4.3417 23.0301 36.5904 9.5949 13.9519 24,3428 32.3852 26.1987
Fy 0.6335 0.5830 0.04175 0.7738 3.6401 19.9437 36.4391 9.6833 16.7236 25.8034 245195 20.7725
A F, 1.6169 1.1114 0.04580 1.0556 3.7672 18.0224 27.6067 12.9929 27.6925 31.7312 36.4710 39.5251
By 1.0521 0.9729 0.03647 0.9172 3.4844 12.8648 18.4350 11.9427 19.5495 28.3632 25.3766 30.0280
B, 1.1569 0.8403 0.04459 0.6945 4.6830 20.5215 26.2943 10.2982 20.6112 24,6192 26.5466 27.4893
P 0.4048 0.3959 0.02928 0.9153 2.0173 9.8103 24.5730 10.8335 23.0541 22.8201 37.3176 30.7136
P, 0.8365 0.6001 0.06780 1.6532 3.0857 7.7077 13.5994 13.7388 23.1642 25.1472 34.5805 36.7271
B F, 1.3513 0.8276 0.03214 1.7419 2.7954 10.1756 18.8996 14,6474 26.1381 30.1102 37.7098 43.3456
B 0.6373 0.8611 0.03468 1.3111 2.7708 12.2500 20.3884 9.4658 27.3389 33.1520 40.2649 36.4508
B 1.2127 0.8148 0.04679 1.5553 2.4412 7.7299 12.2029 11.6469 18.9924 251325 34.8247 49.5073
Table 7. Estimated values of D, H, E and number of effective factors for five characters (1955).
Character
§ Relsei:isitfa_t?;gtto wReci)go}tlt Sucrose Number of leaves Plant height
k= log) | (%)
Sept. 13 | Oct. 3 Nov. 11 ‘ Nov. 11 | July 5 Aug. 5 Sept. 9 July 5 ’ Aug. 4 ! Aug. 25 | Sept. 9 Oct. 3
D 2.0496 0.8192 0.02108 0.9990 | —1.2660 5.3170 20.9682 7.4898 30.4486 20.9600 42.0376 43,0658
H —06416 | —0.1172 | —0.06684) —0.2018 38728 | —-93504 | —58.6684 | —3.4188 | —12.8204 | —115416 | —53.9772 | —15.2800
A E 0.7525 0.7311 0.05197 1.0608 3.4320 17,7015 31.7897 10.1027 15.6733 24,1366 28.9465 21.8122
K, 1.1 3.4 1.4 0.04 — 17 0.3 3.3 25 3.3 1.6 0.3
D 1.7052 | —0.0414 | —0.03438 1.2348 0.7576 0.7426 10.4158 16.3522 11.8898 3.8718 0.6600 1.4662
H —0.4880 1.4012 0.00316| —0.6032 | —0.5396 4.1812 215780 | —23.2716 | —11.6640 16.7624 5.7228 35.5684
B E 0.6207 0.4980 0.04854 1.2753 2.5515 8.7590 19.0862 12.2862 23.1092 23.9837 35.9491 33.7204
K, 14 — — 5.7 0.01 0.7 1.3 04 2.2 8.2 67.0 32.9
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(3 U MATHERS) (1949) o428 Uiz X b,
LI DN > CREMER E A B & 78 -
72. Table 5 it & RBHNCTHBIE OB L £ O
WHEA TR LI, SOEILWLLLE 5, F—HE
A CRECMEL TS, bk X O4LBRR Sa i
7% s, REGBERREORER—MIC—F Licv, ¥
fedot, &0 I &bk MATHER® (1949) #3R~Tu % &
51T, F—IEAN - 1oBE& T LM, FRBsI0E
BFRSE L2 RCT 2580, Th PN REERO LEE
MR B LR TERBIC, O DOMEDRER & e
DEEMER S, A PERE A R L HEE DK
o KESHBIND LV HERELDND L ATH
b, EHRILEENOHE L ERXEL 5L 0T
B3,

2) & #H

BB D% Table 6 iR Lz, < DG DEE
FIOHTE L, OBz SCTHEEI RS2 LD THHH
B, FREMOGRIENZLU TH DhE 5 hnHET
H%. Table 6 o Liuf—Bac Ry BRI Lo
FESRRR D43 A R EVEENZ S D45 HR S 5 0 H
BERNHEC L » TUT LTS hicflinrz bivien -
720 DT L1 WARNERID) (1952) %2 POWERS™) (1959)
LT B & S, —IRICHBFEE B TR TR
FFOEE (vigor) WMEVHENE L, RIRICEE SR
DEIHNKREVCCELRERFRTH A2, 0%
T LA CE I NS 5 L ORI O
IEMRRECIENEZBNRS, ZORBTIIER X
UHELDEFHIIFAEOERTIL, ThbO5ETE
BOMETIC > TN L, SEHE & B D IE O
PHEET L ENEDLRIOT, oMb REHE

FBREC DT ER RS LD L b b,
3) SHBRER (D,HLE), BLHIEFH (K,
BLURIES

PAEGRA - IITIE-S T, BEERENE R X O F D
MOBEDTEMRER D, Hxs LU E LK% (03) %
LU (By) ORBENOERA R e 0. MIET
DU TIIARFESO (1956) DERME L 7o FIEIC L » THEMRD
HEX B I > 1, ot E 2 WRIGHTUD (1934) /85t
[Ki= (F1—F/AD] 12 Xk - T, #EHERER B TH D
BRHRFHEK 2HE L, ShoDfER%Y Table 7 %
L UX Table 8 iR L7z, Table 6 D43ENCI-SCHE
Ed3NT: DRIV H OfEHE, £FRI%cL -
H LS EB AR D, BRI TIRAET DR L i
D DEinKE i HEEDGRD b, BB OHEE
i E QWM —EDEIE A MR LI, ek Ei D LW
HiE >0 ToaOEIER I, &R R b H
CEADHENE BB B, =0 & EIERNEEF
HRPBDTPEZ LI b BIET 5L DEEZLND
7S, R (Fy, B B XU By) OGED 5 h, BES
E oh»sEE 1 ERICREVCEAEKRL, Ma-
THER52) (1949} 23R ~XTuv 5 L 51T, fEARESEC L B L
ZABREVEDEEBbRD,

RIZHNT Table 8 Wopdhiz X5, K7 R3O
WL FOBERNKE S, WERES oV TE
MELEXRC LA RIUBRBDOI A 13 BOHE
TiY, JR#E I E LI 54~63% DIHT—H L HEE
fENZ BT D, —ikic 9 F 13 BB LIERRIEHE
RENHS TR b X CBEShBHHTH L, Tidko
HETEE B 7 OMEEINT 9 A WEICiIr i v & {ich
0T, Z ORI BEDRIERIEC OV COSEE R L %)

Table 8. Heritability values of five characters (%), (1955).
Date of Resistance to | Root |Sucrose charactes
i X u ber of | Plant height
Cross reading leaf-spot | weight | (%) Number of leaves an exT

Sept. Nov. July | Aug. July | Aug.| Aug. | Sept. | Oct.

Ttem 13 |Oct 3| Ty [Nove 1L 757 | 7ig= 1 Sept. 9| g™ | 7= Tog” 1 g | Ty
A h2y 63.4%*% 36.9%x  23.0% 237* | —16.8 14.8 38.0**| 28.8**| 55.0%* 33.0** 57.6%*| 54 5%*
h2g 53.5%k 342%% 135 | —0.5 89 18| —152 |222 |43.4%*%239 |206 |44.8**

B h2x 63.1**%| —25 | —535 35.4*%* 136 3.8 27.6% 155.8% 227 | 64 0.9 17

h?s 541%% 166 |—5L0| 268%| 87 139| —10 161 |116 [203 | 47 [222

hiy: Heritability value in the narrow sense.
h?p : Heritability value in the broad sense.

*, ¥% . Significant at 5% and 1% level, respectively.
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RTh s LIS, FOMOBLTILG A EHA
MFEDEE . WD (1959) 1JIRFEDE(ET) & REDEIE
REDBEFEOED L 5 1ZR LT,

Walhy = 14+~ K>1 (a 2 % h 2 R I RIS
B D, RIUIEHMEREEM S Hizo>w TOEE
K=TL. @) © K=0 $ubb@tnssm
LRI BT hy=h Licdn, K>0 CHMGE
(FEMEIARIZ T2 ARD DR DB Ae>hy &
b, RBEOBEINE & EXRBEOREITILTF
NEDHELS LB ELT D, Table 8 DFERTIE A
R L0 —ITNX DT, CIOETIIREETH D
A, BT hRI X S MRRESR H 34 oBa
BOMERRT L&, ¥ pEERDORE i E 0¥
BRRECZEND, ChLDEIHEI RIS DT
ZOGEVEABRENRLMETHA 5, B, EHE
DB NI EOEERIIC X » TR, BEs LIEH)
T 505 HEMOEFEBRICE LRI HEL2 R HER
DdHH I LALLARTOMII] - FHE (1956) D HERES L & [F
CThD, REOEREIIEFCHI LT, —BIcfErs
S7ohS, COMITRBRHC AT, RELS S LD LBRIE
GO EXZTH W2 Enb L EYIHETH S 5,
RN ik ~ro k 5, MES R E L EMRFO T 5
HEEIRILDTHEA, TAREDHMAFII—RICE
BoMEV 1D BIRITAT 5 RIS IEFIC R TH B 0
T, RECERTLIEROE GBS TR E 5,
% 72 WRIGHTUD (1934) D HEE HBIZ X 2P A RRT
Ky Ofi—ic v ol mEOSFEMER OEN
HEOKEL ot b, o D DR K X
WISk BN, H DBET RISV NS E V5K
RERFE R A —ICATIRE L TE LT B, Bl LU
BB+ 2 F9RTHRILENS <, BE L BIHRE
P OW TP M RS B, L Lo Db
WL B ERE L EDRBRICY 5 RENLETH
%,

B. BiE (selection differential) (Tk 3B
BIEHOHEE

1. HHBLUFE

1957 £z GW 359 4E[% ML, + o 1567 ki
DOV THBIRIETUELRE L (REREINER L),
COERP L, BEFEEFEC OV CERDOKE L 2
B b bkt o [k 248 [tk (R 15.8%, IR
TREDOTFHME 1.00) 35 L OWBRIEDEE (K 16.1%,
FRRR D IS(E 4.29) © 2 A 88 L, 1958 Fis iyl
HHCIRERE L, 1959 T MR X0t 1958 1z

A S GW 359 s3bicfial Lic, BB IR WL
Wik S5 K, 1REES81Im?2, FH&AENRXI0F1A&
10 A 11 B, BERBHEEROREREE R L OB
LRI TH A, = OB RLEHRAR L OREMOR
BRI OB AHEEL, SHREFEC OV TN
B OEBEREC - Te 5B Y b TS0 TR
L7,

HEEFEL>EDHH Y TH 2 (M5, 1955 F2 ),

(M —M3)2 4G
he = m X100 = -—'1. X 100

4G

= Sog x 100
My, My: BRI LEE S hicR T AGREOFEE
B BCEBR OFIGE

M, Mj:
{0 EHR R DU » AERIE S A B O
8 (M) &BREEEFEDOFISE (M, M)
LoE, Tihbb = Mi—M, %X
i=My—M,, THEInDHEKE (selection
differential)
4G : BRIEEBE (genetic gain), BEFRITEH
A REROFEE (M) L FRURIEGRH
DIFGE (M{, Mj) b D%, 4G=M{-M;
F74k 4G=Mj—M; '
Soy: y WHDOEN %
2. BRBLUEE
BHREDM, HES IO ECET 28
H£H, FRMEEROFHE FREYEHHOFHME, ¢ 5
YO AG % Table 9 =ik L7z, B4EM GW 359 1148
BORIEHMEREE LTT 2 ) A bBAZIRAMETH
LAY FEBICHIE A B D oo, ERRCITIERE
B ouCHL L EHRMERSED bR E, 0
E D BIFRIKHEC 2V T OB SR DT S IR
MR LU & U CEKR S A 2 D DEGEOFHE
M & M; D3 (20 12329 TH 3, hbOEKEK
T LD BRI ERESEAHD 10 AL Rickid 58K
DEHEDZE (24G) 1%, 1.93, 10 A 11 B Ti2 256 TH
272 PlEDREREHLEE S RIE T (Table 10 £:18)
1110 A1 HT587%, 10811 BC¢77.8% T, Rl
NISEBRER L VHEIR9A B AR 5B
EADIEKIGE T 5, AEc L THEE S h-RER
T UM DRI ST (EEMEHIAT 4018 2, FhE
H218% & 573% TH 1z, Ffo 1964 i BERM: R
(Tmm-1) CRBCHEE L8 A28 HBIU9 A4 01
R L EHF R ORIENIERFR 37.2%, 415%
THIRD 1959 FEDMEIC AR THI VA, S ILRRE
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Table 9. Observed means and estimates of selection differential (/)
and genetic gain (4G) for three characters.
Item ti=My— M, A(J:M{_M(]
\ o | My | M, or M, | M| M or Matrial Da‘gin"f
Character 2i=M;— M, 24G =M{—M; reading
4.871 294 1.93 Oct. 1, 1959
4.29)  1.00 3.29 GW359
Resistance 468 212 2.56 Qct. 11, 1959
to
- 5.20 3.23 1.97 Aug. 28, 1964
leaf-spot 810 280 530 Tmm-1| | ° ’
5.15] 2.95 2.20 Sept. 4, 1964
ROOt(erV)eig“t 332.05|682.73 350.68 | 356.34|432.67 l 76.33 . H-401 | Nov., 1957
Sucrose (%) | 22.12] 24.11 1.99 22.13] 23.27 ’ 1.14 }H—401 Nov., 1957
My : Mean of original population when selection was made.
Mg Mean of original population when progeny test was made.
My, M,: Mean of selected plants.
M, Mj: Mean of progeny of selected plants.
Table 10. Heritability values (%).
Estimating method
Character M{—M} _ 2G M{— My 100 = G w1 Date of
M, =M, % 100 5 x 100 M= M, X 100 ; X 100 reading
58.7 Oct. 1. 1959
. 77.8 Oct. 11. 1959
Resistance to leaf-spot
37.2 Aug. 28, 1964
415 sept. 4, 1964
Root weight ‘ 21.8 Nov., 1957
Sucrose (%) ( 573 Nov., 1957
Table 11. Performance test of the strains selected from GW 359-O

population for resistance to leaf-spot disease {1959).

Resistance to | & = = < —_ =

Character Toa syt = @) - .'E‘) - R 8 | 5 Percentage to GW 350-O

2o | 9o | Bo | o Bo
. Tt 2% 3 2 e TR 2 a2 8 | 4.
Strain Oct. 10ct. 11 g8 | 8% | 8£| § | § | S B 8% £ g 8%
or variety A &~ A &~ o | - 4 - o3
GW 359-0 3.60 3.54 | 9794 | 3520 | 3967 | 1598 9052 575 | 0.89 100 100 V 100 100
GW 359-S 487 4.98 | 9520 | 3429 | 3849 | 16.16 90.20] 561 | 0.89 97 97 101 98
GW 359-R 261 2.12 | 9492 | 3981 | 3989 | 16.35/ 90.62] 591 | 1.00 113 101 102 103
GW 359-1 3.23 293 | 9465 | 3654 | 3901 | 16.37| 9059 579 | 0.94 104 98 102 101
LSD (5%) 0.54 0.72 — | 311 | NS. | NS. | NS. | NS. — — — — —

GW 359-0O : Original population.
GW 359-S : Susceptible strain, selected from GW 359-O, to leaf-spot.
GW 359-R: Resistant strain, selected from GW 359-0O, to leaf-spot.

GW 359-1: Introduced variety from Holland.
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EOFRMBHIKRE ot o ECRAT B EELBR

Do THD DM HIRER X b SR I hr il & oKk
FLL, WOMDL 5@ aDMie LCEHEIND 2 &88
7, ¥k o BAETH S,

EITAED L 5 {iE(El <, SREEFNEE
e~ 7 v IR H B EW T, S0 X 5iE(E
DOWEIHY)TH B, =D L1k, HANSONZ (1963)
2y, SREDNCET A 4R eiRE O Cili N Tu B 1)
W, BIENE CBES SIS T 5REN L EROTE
43" (KNIGHT#), 1948) L E#%T+5 X v, “Bhid—F
DIEHE T Jihon ik, BEIXh2 LA IND
selection differential DFH” LEFKT A HHL 0 #@Y)
TERTHDETHEL o HTHL0T, EEL%E
WkE VS BETH—T5LDTH S,

2 FICHBERIER I oV T oBRE S MM OE b
HLIEE, HER L OEFFCRIETHEC OV THRE
IR ITeot, FOEEL Table 11 iRk LEz, HEHEHIC
DU TR BHER & B AL & ORISR B E
ENTDHI, HWHHED S OIXIEEN S 72, 7L
BE, B TR EERR D bl h -
1o IPUED AN U2 BHER T, T/R 2FERI
KExLTeot, SO &L, b OFEROEE
BEMEART I 0L, BREECET £ oi3gmc L3
EEOLLTEBT2L0THA 5, ThbORBER
TiL, BERIRPUECEE T2 1 O A0SERTRE, B
NEORAVECEEY S L5 BbhB,

C. FEARECKIFIEEANDEDBIZHOHE
1. WR&BRUAE
1957 ST B HERIREU I Jo L O F OBk % B 4

Table 12. Expected components of
variance and covariance.

! Expected ‘ CE);feg;eg nt
Source | DF. component { I B
£ vari of covari-
| of variance
ance

Total nr-1 1
Replications 1
Varieties J n-1 i+ 70 | Gesy + rogiy
Error F(r-1) (n-1) a2 | Teis

I !

7: Number of replication.

n: Number of variety.

¢2: Environmental variance.
o%: Genetic variance.

ges7 . Environmental covariance.
agi3 . Genetic covariance,

% 26 S Pt U CIbsitBnde b e, HREESIR DT
th, ¥EH HERSIORPFETICOVTHEHEY B I
o720 WWEHRETELS OB 2 TOFIE K BT
Ths Z7g o 72o ABRIREIELTLIRE D 4 I, 1 K@k
8.1 m2,

26 DR SNEE & B RER DRI & - Tk, o, B
AL, Zhic£famt T4 v GRIENOR
Wt T o7, [RFROMEE L Table 12 2R U125y
e c & D B L7z (ROBINSON 58) 1949 sE£ ),
¥ RETE DR L OHS I L » GREEHEE LS
Lz,

Bt ARE 2 FILR L,

SIES: ol a3+ af)
oh: EIRITHR
ol BRESH
SBRIEAERE “Oij/‘/m
ogej L j P B OB
ofe: 1 B OBESER
oy JIE OB

2. BRBEEIUEE

Table 13 1R W D& TFH OFE, Table 14 17
TENDBEDBIEIOWEE, Table 16 iz h b
BROBZHES L OB IHEBEOEL R Lic, -0
BiC L AMETIL, BENIAE L Li—okE v
25, EHURIEREL E QIR Ed oo, F RO~
MREGPRPRLY, CoOHETIRRECEENIAE
<, BEERTULAPDIEER L, BHLCBE&TIE
T DBEZHILER O (genetic range) 294 L, Th
PEEC A BEY S b L0 L Bbhb, 0k
DITEFI I NISHE, BRUREHISEOBEIRVFho
FTLFELLPDE LI h, R, RIS TLM, Fo
2RISR\ TR A A R, BBERIRS U A5
P RERHC ST, BTWE & bWBEIIAKRE S 5T,
SO LT TAEDOEICE LI TEERORENA X
< CHICERT AER\CEREERCNZ bhicbh ok
Exbhd, BWEHE L, FOEEDHH0%EE
TREDELNFRACEECHH, 0 i@z
PN BB IORERER OB S - L AR,

MiFS 526 (1964) 1 L Aud, - OEEINTEARKE (5
) FHEDEIE I TH D, TORNOEERIC L > T
BAZHDT, PELEN L @FEr R TLE LD
HELTVED, ThbDHIC DO TE LIRS
%, ToRAER CIBBHRIE P A OB EIC DU Tk
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Table 13. Means of five characters in sugar beet varieties classified into three
groups on the basis of their resistance to leaf-spot disease (1957).
Character
Degree of )
the resistance Variety Resistance to Root weight Top weight Sucrose
leaf-spot* (kg/plot) (kg/plot) (%)
D-1 241 37.55 29.70 16.21
D-2 2.58 38.08 30.83 16.41
D-4 2.34 39.38 33.30 16.33
) CLR 2.66 34.83 25.50 17.11
Resistant US 216 MS X 226 2.99 36.88 30.48 15.99
KWCR 2.28 31.25 31.08 16.76
KWCR-6106 1.99 30.55 30.48 16.62
Cercopoly | 2.63 37.23 31.43 16.70
PZHR ‘ 3.48 34.03 29.28 17.17
H-192 ‘\ 3.50 39.05 29.75 16.20
Bologna ' 2.59 36.85 29.98 16.52
. ) P. Cesena ! 3.24 32.20 27.03 16.59
ntermediate | oo K 3.93 37.88 29,63 16.80
Beta-1 4.10 35.43 32.20 16.36
Beta-2 3.01 36.50 29.28 16.82
Beta-3 3.56 37.28 32.58 16.28
Dieckmann-E 5.08 42.40 28.70 14.48
Dieckmann-N 4.98 41,45 28.93 15.86
Dieckmann-7Z 5.00 41.13 26.93 15.67
Hilleshsg-R-Poly 4.40 40.25 27.85 16.09
. Hilleshsg-R 4.39 41.73 27.85 15.68
Susceptible Hilleshog- d-Poly 450 40.88 28.00 15.55
H-398 4.68 33.85 28.23 15.98
H-400 3.60 37.05 29.03 16.42
H-401 5.84 26.15 20.68 17.21
Zwaanesse-1 . 445 38.18 23.88 15.24
*Leaf-spot index
Table 14. Heritability value (%) (1957).
Character
Group Re]sei:;z_isnpcgt to Root weight Top weight Sucrose (%)
Whole (26 varieties) 82.8** 65.5%* 25.5%* 49 3**
Resistant 27.8* 51.4%* 6.4 15.8
Intermediate 35.9*% 35.2%* —21 144
Susceptible 34.9% 76.1** 34.7* 48.5%*

*, **: Indicate F-value

of varieties was significant at 5 and 1% level, respectively.
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Table 15. Phenotypic and genetic correlation (1957)

Character

Resistance to leaf-spot

Top weight Sucrose (%)

Whole Resist. Inter. Suscept., Whole Resist. Inter. Suscept. | Whole Resist. Inter. Suscept.

0.2001 0542  0.087 —0.362 0.240
0.2232 0704 0.198 —0.491 0.198

0.257 0.497 0.718* | —0.697*—0.497 —0.435 —0.763*
0.195 — 0.808 | —0.786 —0.801 —0.605 —0.850

—0.453* —0.262 —0.116 0.141 0.039 —0.540 —0.473 —0.483 — — — —

Sucrose
(%) —0473 —0277 0042 0330 | 0189 —1.076 — —0530 — — — —
Top | —0-6024¥-0250  0.463 —0.554 — — — — — — — —
weight | _0797 0529 — —0783 — — — — - - = -
1) Phenotypic correlation. 2) Genetic correlation.

* *¥* . Significant at 5 ant 1% level, repectively.

K BAT TR L1,

TRZABL S B MEDF I S THEHH L,
Table 15 {27k L7z, Tighb, WTFROTHTKWTH
BRI & IR, ¥ 70X 3EH & ORBAHERL, JEE
FHBIDME X b — TR X o 7o, T OFSRILEEED
(1956) D3 ETHT £ 0 RD7-FEF <, WEBER 5 118)(1952)
D F, FHAOMEMC L HERE—FHTD, DI it
TAEOREME T, SR —C IR
EREAESBRT, OB OM AEIERE0S
WEEID S B & BRI BB A BUAERNCE ST D b
DTH5H, \YMEORE, A, 55 L BEINHER - 12954,
ZOMHEBERLEAOSE LN, L bRHRIICK
XENRADL NI, O EITRNGEE OWE DS
A& ThhNfc k 51z, genetic range DOREH TS L -5
AREL, RO FIEYH 5 = L &R T,

Eido#EEFENCz bR RS L " D EZE M)
b, BRELAWEIEEL LTOTAXOBBRIKEEC
ZF OO BAIE ORIG M HEE S fcd i,
ROEERFTDCERBTDHENLETH S S LR L
5%,

1) F—ETLHRL TR AFHHC L - TR
LD RERN D, & kfEE FEEE 2B L
T 5 & 5 e EHHNIOBEBED RECOVTEL, 7
FIBHPLETHE, FREBOEKTICL 2BELR
R LT VCHIERK Y, MBS s Z LiXERE T
RETH D,

2y WSRABC X 5 IEMIOREDIOREED, BEi%H:
aviro—nTnZ IR CHETHD, ROBIN-

SON® (1963) 2GRN TL 2 X S ICRD K ¥ &, HEE
BB Sic L AL > T O E @A LT T
b,

3) DEOHHEIC L B OENSC L - THEESh %38
T, EERMEIRI genetic range 12 L » THEE D
k& SERTBOT, HRMED genetic range iz
BRGEEENDETH S,

4) F—-ETLEFRIIC L > TroBEEOMER
Ric A 0T, EEEHNECFICE OE >R
T ED, FONRLEDDLHOUNELELELS
N5,

5) TAZEDL 5 ke RIS T, BHEES XU
CHEBRRC Y - CERENYHETZ - &R LEY &%
zZHhh b,

6) —CIRZEOREIIREORECIE LT
OFRRD L, REOEEND EREYRTIOL X
nAR, CAEHBREIGOZHMABICZOhD X5
I, 0 Fddfgic -3 L, EETFOEESRE
AR AR S R B AT, REOEMEINE
HHTHAS,

7) GRS X B ES X D B LB EER O
HEENIKRE D > 7oy, SO R REcH
D, FEMEMEEERENSVGER S bR, &
ko, o, §5&3BCEIILEE, ARk
LREHBREADOBEOTH L Y &L, ZofEix
genetic range DAk X XBET AL ANKEX VT L
PREhic,
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B2 —RMEOBMFERT

TAHDOFWERN R L 5 EHVE, RE, Bk Lo”

PRI ED 5 b, TR OV TRFE AL
AR SY, BB MRS R B
J - BRIE30), 1957), BEK DG TELBE/IC DU T MR
EMI—fc i & STV B3, POWERS™S) (1959)
AR OBHEME TR\ THERBARD OB Z &
HRE LTV 5,

Fy o@EHRESIMEIZ ST 2, 30W5HIC L - T
SEIZFMRNIA L S lebh T 505, Th b OFERL

BT LL—E LTy, KNAPP (1958) i Fy DHET
iz LOREofil (mid-parent value) & RIS
T, WRYBEETLLOREbRAVERE LTV B
Y, = OfEHL CoONs? (1953) mIEHIHIZ IS+ 5%
EFRUET, BH DL 0 L Bk L D & A rtflT
e, o Fy ok RBIoMiiA T, LWL
foblH E —3% 45, Lo L KOHLS® (1950) 1, Fy »
Y —RCEREOBRICEUTE Z L AEL T
B, I - FEHE) (1956) X, MBLURIEFU4EL polygene
R L » THRENHENEETH D, TOBELIL
PR EV 2 &, Fy ORPUESFRB oM%K T5 2

Table 16. List of experimental materials.
Year Mateiral Note
D-2MS x H-400
»  XNaarden P Mother parent: Resistant strain to leaf-spot and
» X Dieckmann N male sterile.
" x Hilleshég R Pollen parent: Susceptible vaieties to leaf-spot.
»” X Buszezynski NP
D-2MS x KWCR6106 L
Pollen parent: Resistant varieties to leaf-spot.
»  XKWCR
D-2  xH-400 . .
Mother parent: Resistant variety to leaf-spot.
»  xXKWCR
1969 H-400
Naarden
Dieckmann N Susceptible varieties.
Hilleshég R
Buszczynski NP
KWCR6106
KWCR Resistant varieties
D-2
D-2MS
H-400
Susceptible varieties
H-399
1957 PZHR Intermediate variety.
D-2
CLR Resistant varieties
KWCR
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&, b JUBHHEC B S+ 2 ETF o X 13— i
BT, HHRFE (K) b b 38U EThsh s
L L,
WERIETIERED 5 b & QB SES L o Fy #
RDEGUEREE BUCEE LT, MBoRyES+ED Ry
®, THLEDHRRI ED X 5 iBET B R EET 5
ZENRETH D, TH THERRRFHOFIRIC X 558
275 F1 7o b ONCEEHE  (open-pollination) = X 2 5
HE[]— R O MBS IR B 038 (21220 T 1957 4 ks
LT 1959 FED 2 ARG A s 2L, F RS
iz o THE L,

1. HRBLUHE

1957 TSN & A sk — R R (BT F
EHEER T 5) 30 (reciprocal cross % 4&ir) & L O ERE
6, Gt 36 R, 1959 HEITITEA 2 2 DHHERE R
(LUF#EA 2% MS LBAEES3) FIRCL » T b
ToO0%Eek Fy (Zhpb Fy EBBEET2) &, 200
FimsXoBif9, &3 18%/#Mapa L (Table 16
ZIH),

Index of leaf-spot
0.5 1.0 1,5 20 2.5 3.0

Hon-1ku No.400: -
F A ® x

Do-Nyu No.2

Hon-1ku No.400;

Fy { @ %
CLR ——

Hon-lku Nod00
| | X6
KWCR  ——

Hon-1Tku No.39¢
F, f ® x
Do-Nyu No.2

Hon-Tku No399)
F, " e x
CLR

Hon-1ku No.399)|
J X ©
KWCR  }——
PZHR
F,od ® X
Do-Nyu No.2
PZHR
F, A ® X
CLR
PZHR
F, 4 X )
KWCR —

LSD 5%

Pa4Pay
2

)
Fy + B
( 148 2 IIK)

% Mid-parent value: (

® Mean of two Fy

Fig. 3.-1. Relation between F; and the
parents for the resistance to
leaf-spot disease (1957).

BA 25 MSFIRIC X % Fy O REEREN T,
IREOMD Fi OFMIREHREN ¥ 2R ©
Bl o7, Fi OFBICE U CBRTERIIC EERR
EAPfE L, SeiBERREKOLLERL, Bah
STEHEEETRRDBA 2 5O @&, BEE L, Fi %
B TR Otk HERE LI,

1957 iz i3hg TRV Uik o 4 KKHH , M—# K AL
BB E B HoOVTha kB s 5 FI #BEL
7re 1XHERIL81Im2 TH B,

1959 AL LR E bR s & OSBRI 2 AR, F
oA PR BUE L BRI ik 4 KB ek By
BXO F] EThbomBEBE L CRE L, 1XR
FRVE 406 m2, 7oREiAR & DICEROFEIC L - TH
BOREE LT,

BB IS TR LR R R O LR (WHIBR)
Lo T, BB EESICHIN U 20 @fFcov T8
HEr o712,

2. BREBRUER

1957 I L BHER O B AE LR TH » fo1, HER
FAEOEBUEEITIL B o e B b i, #UI -
B (1957) 534G LR HII LA e X 5T, ik
UFe— AR~ T F TEREBL o sibeross i X % (@
HrFI50% ZENTOHLDEHEESRD, Lichio-
T, FRl—#HE¥ TLHEERARIZT 5 220D reciprocal
D Ff OWPERNC 2681 B 5, KFH 4005 (55) &

index of leaf-spot
0.5 1.0 1,5 2.0 2.5 3.0

Hon-Iku No400
F, | X ®
Hon-Iku No.399!

Hon-Tku Nod(X
F, 4 ® %

PZHR
Hon-Tku No399|
F, | ® x
PZHR

Do-Nyu No.2
F, { ® x
CLR
Do-Nyu No.2
FyoA
KWCR
CLR
F, {{__— Xo
KWCR

|

Fig. 3.-2.
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e RFRFRMORE F6% H1F
Table 17. Relation between F) and parents for the resistance to

leaf-spot disease {Date of reading was Oct. 9, 1957).
Mother Pollen parent Mean
parent H-400 H-399 PZHR D-2 CLR KWCR
H-400 2.30 2.80 1.98 1.43% 1.85* 1.98* 2.06
H-399 3.13%* 248 2.23* 1.854* 1.68% 1.93¢* 222
PZHR 1.83 1.504 1.65 1.28 1.33 1.75*% 1.56
D-2 0.93% 1.05¢ 1.00¢ 110 1.10 1.18 1.06
CLR 1.45% 1.45% 113 0.95 1.15 1.15 1.21
KWCR 1.18% 1.488* 2.45%* 0.88 0.93 0.75 1.28
Mean 1.80 1.79 1.74 1.25 1.34 1.46

#: More resistant significantly than one of parents.
#*: More resistant significantly than one parent and more susceptible significantly than the other.

: More susceptible significantly than one of the parents.
**. More susceptible significantly than the parents. L.S.D. (%)=0.56.

Table 18. Relation between F; and parents for the resistance to
leaf-spot disease (1959).
Cestapo x| Depeton o | Devton Tomy T Devirtn T
Variety

C T |Mean C T C T C T
D-2MS x H-400 0.13 | 254 | 1.33 —0.46 —4.00 +0.03 +0.24 —0.22 —1.88
H-400 059 | 654 | 356
D-2MS X Naarden P 0.71 | 433 | 252 —0.97 —3.47 +0.61 +2.03 -0.18 —0.82
Naarden P 1.68 | 7.80 | 4.75
D-2MS X Dieckmann N 059 | 498 | 278 | —097 —2.41 +0.49 +-2.68 —0.24 +0.13
Dieckmann N 156 | 7.39 | 4.48
D-2MS x Hilleshsg R 076 | 3.34 | 205 —1.27 —4,14 +0.66 +1.04 —0.31 —1.55
Hilleshdg R 203 | 748 | 475
D-2MS X Buszczynski NP 088 368 | 228 | —071 —2.40 +-0.78 +1.38 +0.03 —0.51
Buszczynski NP 159 | 6.08 | 3.83
D-2 X H-400 038 | 299 | 168 | —0.21 —2.55 +0.22 4+0.53 0] —194
D-2MS 0.10 | 230 | 1.20
D-2MS X KWCR6016 0.60 | 243 | 151 +0.57 +0.58 +0.50 +0.13 +0.53 +0.35
KWCR6016 003 | 185 | 094
D-2MSxKCWR 0.13 | 233 | 1.23 +0.08 —0.11 +0.03 4+0.03 +0.05 —0.04
KCWR 0.05 | 244 | 1.24
D-2xKWCR 018 256 | 1.37 | +0.13 4-0.12 +0.02 +0.10 +0.07 | +0.11
D-2 016 | 246 | 1.31
1} —: More resistant than one of the parents. -+ : More susceptible than one of the parents.
2) —: More resistant than the mid-parent value. + : More susceptible than the mid-parent value.

C: Control {No treatment with fungicide).

T: Treatment with fungicide.
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A% 399 5 (§5) x Lt PZHR (#) & KWCR (@) &
DOIREWC L 5 Fi OEHMiI T O WEOEI L b
LETLTW3, ZOBStoMeickit 556%
LixR7e D, Table 17 1 1 ¢ Fig. 3 BB L 5
COTROMERITETE Fi OEFUESTERE LD
b, BREBOEBHIMC L 0T ABEIBD TH,
F{ DIRFUESTERE L 0 LigER 0BT U+ 3
FLIORERE LT, Zhs L OTROTGS L LiciER
T % sibcross (X Z2MEFEIGOBNNELOND, ¥
BB OB B S 2@ T R, TEREOK
PP ST 5BETHREL D REVC L, SHITIK
BEHOMEA R 5% s £ OERIGRIENER
nELbR S,

WEBB AR UL +5 200 F % F{, (PaXPp %
L Fiy (PeXPa) 1L, 2hbS Fl&ihsEH
D sibecross 12X % BEDEIE % 50 %, X HiCiEHM
BS54 A BETFHEI MBI TH S EBET S &,

F P, F P .
Fig= 5+ 5, Fly =g+ kigh, LA
PP o & P o 1 .
220 B omsiorss (TEH) %
TREN D,
Fla+F{ Pu+P
_ié__lzz —F = A2 B, (1)
Index of leaf-spot
0.5 1.0 2.0 3.0 4.0 453
GW359Ms
o x
Hon- Iku Ne400)
GW350MS
o x
Naarden P

GW359MS
F

1
Dieckmann N
GW359MS
F,
Hilleshog R
5 Gwssems
F

1
Buszczynski NP
Do-Nyu No.2

F,
Hon-Iku No400j
GW359MS

F,
KWCR-6106
GW359MS

Fl

KWCR

Do-Nyu No.2fo-—"—
——¢

WAl A

LSD 5%
X Mid-parent value(P—"%iL)

KWCR

Fig. 4. Relation between Fj and the parents for
resistance to leaf-spof disease (1959).
(The values were mean of control and
treatment of fungicide)
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nTELT, XLEFECEYS T2 8EFHR MM
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FL EELL, ThboEgEn ()R e A LIRS
nD, Licadio T REBSLT 570, 1) ik
RS BBET RSN TH D 2 &, 2) Ff i
&Eh D sibeross I X BEAKDEIGH 0 /211 50% D
WERINTH B &, D2ODLKENBETHS, WIE
AN X o CEAE Lic Fi fiz, sibeross 1< & AEMAEM
EREGERILNZ LB LBR, AERE TR
RGE L1z 2 DO&MEr ) Thiud, (1) R TR UG
DR T D EBZ I FNEYRTH 5,

XEIRAIC L B, —C F] o EER O
EHEVR T 25, 2 OEMIIETENIL DL,
F{ oyt —ie F Ticbbhgofc -85
ET2EHMEBTHS, ORI H U COONsD
(1953), KNAPP®) (1958) 3 J O'HI)I| - 5 (1956) »3
— M DBBTME L, FREOECERT 2 EmE L
RS D, B BS 4 5B G F AN R Y T
polygene THD I ENEHLITHEIN D,

1959 4EIT1E, FREEBBRX C D DR R A OB
FTH o127 REK TORERLEH Ve -7, L
2 LR O K s\ C b AR B 7o U4 22
OGRS B, FBIERIK & MR IX o i AL X i
ST BB DRARIL— AT EFTINTH - 1o, Table 18
& Fig. 4 BB L 51, BA2H MS LM
G L OFENC X BSELe s L OB, — i
BOMECIER L TReReR g v, HEHNCRES R
DY PEBOMEE LT B8 035, BUEZH
X ABEA2HEARE 400 5 LEOEUC L » T b
F{ g0tk (OB X oEEE) & #H & o B F
i1, BA 25 MSXAH 400 BRI L 2%L I
DIEGE (FAHX OEE) OWH & OBRIfRiLED T
HGEUL, wFho Fy 2 OEPUERIERB L 9 b
RS OEPRISE L LT i, Lo L, MBI B
T5&, Thb Fy OEFEEEER ORI ¥ /i
IR OEIGELIL, WFhoHER—RITH 2 21
WLV, A 25 MS S LUEA 2B EREHEE L,
EHECDOWTEA 23 L3S LV KWCR kX
U8 KWCR 6106 #7EBB & 4 288Uk R o2 e
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LB F s o8 F{ Oy, PR B Lo
HIRROM LT L THE Y, HEHNC L Zhb O
BENBD ST, 1957 EOFH L sE it —8 L1z,

LIbED 2 ndEDilBfiR 4 A L TEETDE, RO
Bl e 65 0% reciprocal B0 220 F| Ok
s (L2 T8) i wmmots & et Lo
Zicxh, (YR TRENLEFEN—EHTH D, Lioh
> TR YEICBIS 3 28 EF o Ut it
b, Fldce s P OFIGER 50% <5 5 Ll &
nd,

Fidc oz Fy D&/ F50% LR LoD
M, M -IREEY (1957) A3 FdhCcidfs (§iio Fy
DEIEIL 48~56% TH H 15 [HBIZIEL 58~T73% (Ehm
THERELHEENSLHB IR 2,

P bEoss R ofEgng, TAEOEMCK TR
#, Boic EOEEBEICOWT, HEEBFIRNC XS
—RMEAERT BT, T O— RO AR
e OMPEOIBPTHRE /2 b O EC L - Tiaig
FHLS 5 bDEEZBNRS,

F38 BIRCTT SRR

TAERBER IR T 5 TAEME LRI OEYIED,
BREEOBRRERICHTARB LRI EN D, Lk
Z DEHET DUV TR R 5 & B it il 5
DEND - T, W-CNREN EOEEBECLEREE
T 5. TIbbEYMEEEREEOTHCI - Tabh
fo Fy OB, FHEBOEC—FT 5, O F %H
ISP B U CIEBR i de rm T (H0J11 - 39088, SRAE),
F PRI B ST 2B ET OBIS X XRTR T L
L5 T H D SR XN, TR
D & AR RER T A& ES R (D) OfH X ) H#EE
LB B3 2 HRTE (K i 2~3 5L
LEHEEE R, Liohio T, &5 5 MERAMCRT S
DR EF O OHACEPOBREC L » T, TD
FROES I & e BECRERS B Z L B,

7, —7, TOWPUAIRSE, WEs X OB
D P ABIELIC Y - THL LTV &, &
ji-AIED (1964) DFETYWHTHBH, FHFEEHED
FEEE L 0 L <EDBRTCLHETH D,

B DBRITOUTHH:- (RIEED (1963) (LHEH6Y
BENE R it Tihbb, MYOFREEFMLS
HEBSLIT TOH BB T DL * 720
FERER G X 29K (environment-respondent re-
sistance) &, COEYD LD (L WK B (inherent

resistance, ZF7cil true resistance} I L UNFID D
LA (interaction) OFiL LTHbHINDELT, =
ho 30D rEIL, TR ORI ks X
O s, IO &M E OFIEIC L - T, 300
parameter % BIGE Lic, T7ciot, BN 5 5
(degree of inherent resistance), IREERITASHIIEISE
(degree of environment-respondent resistance) 3sJ
OHEEER % EE 8 (degree of interaction) T 5,
Zhb D3>0 parameter (2L - T, SHEMME S
(true resistance) & [HSEHH: (field resistance) % 7
THIEHRBEBLA,

% ecological 7o#ESF CTEARL, TAFZHBIHIEH
I 3T BOBSHMEYIE 3 L OB P & bt Uissd
ks D7 o fe, AR 1963 FICHHE Lic,

1. ME&BXUFE

HESREERNT 1962 o7 2 U BB L O Difs 5 1
7o, WEURIEHEIC O LTRC S 6 EHTH S (Table
19 BM), A CTAFEHD~<—~—Ky b TERL, &
HAL3 AT - 72 5 B 16 BB B L, [f
et complete randomized block @ 40 K18, %
BHETC L o7, SR E—CT A7 H18H
CHHREORFES AR X - THEBIEEY s Zie -
foo PEIL8HASHKIV8A22AD 2, KEMD
fEfF (1 B2 480 fElfh) = &z, [im OB O
L - TkIi -7,

FHEDTEA LIS - BRI (1963) D FEABIE LI, W
EHDLEHD A RGO, Bico 7o 2 DOREELN (K,
Ey) Rl 2RECT 5t R, Theh Ca b X
W Sa bThE, Ey itk A BREOEMISED
LIHREND,

S4=Catba (1)

fot2 L b WBRE OBk 5 4 A OGS £ B
B TH 5, BRMEL A 0D N 2 Thhul, B
VR A W OBEH: O 4 iy,

N B N _ N

2 Se—8P = X (Ci—O2+ X (by—b)

=4 t=A i=A
+a§ﬁa—@wr$) (2)

2) A& B iug
Vs = V+Vet+2Wp, (3)

B ROFEUDOFHEA /DD Vs THB &, DED3DD
parameter A3z HiB,
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Do = Vo/Vs BRI
Dy = VelVs BRIEROCR B E L
Dy.c = 2Wio/Vs HHEEREIEH
2. BREHBIUEER
Table 19 =8 H 8 3 & 8 H 22 A DI I B K
[AOMBLIERDFIEE 320 parameter DHZT L
72 COFRITH LI L 5, JEEAVIRPUIEIEE (D) i
96.18% THD TR E <, RERICEPUIERE (Do) & HH
HIRRDYE (D) 3R FN 337% & 045% TuTh
LD TUNSh ok, 2D &Y, HrH5xbhickt
TR BS T B EETROER Y H X &0
TEB I EwmT, Tibb, Thb3-D0 parameter
DA D, TAEOBHFREIIEI RS RO L
BETis, ZhelS 4 BT EATRESRL LD
WEFHC L > TELT 20, T O BRITRA
EE LI ERE D, $A8H8AL8A 22
B sl SR O MBGRENE 0.9984 ¢, AR
DHTHEEL @ -1 &, SIBICEIEOREDER
) (Table 20 Z4) OEALEAIAZ L1 EBiOE
BB ORIERICE & 7 b, MBURED I, EBinT
OHIMBIERADHRITEBET S L AR EVZ &I,
FTTCHBRICE CATH DY, HILREAURHIEN
B (Do) OfENEDTRENT & & L —FT 5,
W3 SRS SICER IR (D) L HEERHRIR

B (Dpe) &% 48T MULLER & HAIGHS (1953) D
MBIZ X - T, JRCHVEHIM: (ture resistance) T3
HSHE PP (fleld resistance) % HEL 5 23D & L1,
fibFy, ESHEOD (1962) i3, BHBEHICHT SEMED
ks 5, true resistance (XEM (major gene) i
itk TH v, field resistance (BBKHIME) 2R (poly-
gene) KM &SR L7c, Lo LIEPSSIEHUA I BIHE7 5
A (BEOMEMEEA L) Tl - TRHEIRD
Z &, AL SR OMBIEBEEA Y. S T
e Z S, BREOHANEE CHD Z Enb, |k
BHHOFHHECYOENPEERETCH 5 & LT
Do AEITHA LIHEHEWAEC L 28hnb, TA
HOBPFEL Y, TOEERREMHC L » TEMLT
B, —BIC I HEESMET T MBS ETIRIRE
MRS LB L TR X h 50T, BB EYE» b
(EHEHIME 2 MR 2 DIERECHEE L 5 2 b O &4
b,

Table 20 f#BEEREHUMEC OV TOERDOEEIID
ETEEA R Ui, HEEHok & OHEREINC X o Thsie
h DBEFRARTH, BEHOBEDER U IR E -

Table 20. Heritability values (%) of resistance

to leaf-spot disease and sucrose percentage
of sugar beets, 1963.

Resistance to

" Res; (6 | Method of leaf-spot Sucrose
Table 19. esistance of 6 populations in sugar estimation s | A 29
beets to leaf-spot disease on Aug. 8 (Lg) and Y - Aug. 8- (%)
. . otal viriance o
Aug. 22 (Ll),‘ 1963. .Degree of inherent inbred line, 51 —319 2413 6015 s1a0
resistance {D,), of environment-respondent — environmental 24. - .
resistance {Dp), and of interaction {Dy..) are variance
also represented. a2 | o
— | 8977 | 8921 | 9606
Resistance to leat-spot disease getaj ]
Population of sugar beets*. o2
Lo L g 84.72 82.90 —
(Aug. 8) | (Aug. 22) | falo 0%, F 0%+ o]
US 201 2.40 2,98 0.58 . )
51-319 734 798 0.6 Table 21. Analysis of variance of resistance
B 3 : b4 to leaf-spot disease on Aug. 8 (Lg) and
5B 5.16 5.96 0.80 Aug. 22 (L), 1963.
5 B 5.20 6.00 0.80 To ”
5 B 5.15 6.00 0.85 Source DF. M.S. D.F. M.S.
5 B; 5.16 5.83 ] 0.67
Populations 5 | 1183.32%* 5 | 1227.46%*
Mean 5.07 £0.64 579+065 | 0.72+0.04
Error 195 3.36%% 195 3.70*
Variance | V.=24643 | Vs=25622 | V;=0.0116 Bei?é?\ezﬂluals 2640 214 2640 2.85
D-value D.=0.9618 | Dy..=0.0337 | D,=0.0045
*  Significant at 5% level.

* Leaf-spotpot index.

**  Significant at 1% level.
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EERLTWS, ZOZERABEOH L THRHELCL
51, HEEH b UCRERIC & - GERDIER
THZEE—FT D,

Table 2L IR LIc Bk i oks <, A8 HE8H
22 HOWTR ORI T, SRR OBEIRETIERIC
BEEREROS D LB BRIC, TOXSIRAED
DEOGFHRC L > Tabh b5k &, 32D parameter
OHEEMED B ORER LTI —FK T2, BEOHERC
X % BT S EE R AR B ER L 0 %
SPIREND, LI - TAEICHA UG
FiEE, TAEDOBEBRESMO 5 b OSIHE A7
Mk X OB & B EAEITIE OBIRA T 5 7
BDITIL, B TLAIEELHEEELLRD,

F58 SEOREMENYESE®RO
RIS & ORE R

RERDEMEOFRICE LT, FEME OB
HIERECHREL, T ORRCEDSCTHML gene
source AR IMEFATH Z L BEER FFDO—D
TH5HZEXAMOETH D, BRECHETZREFENR
WAEBETD 52 OMBEE L LT, HHILD (1962) 11 1)
race, 2) HEffigk, 3) MpBIE, 4) FIE, FRE 5K
Pk HBOBCE, o5 el Jhbokic
DTS5 - & OEEE RN TV 5,

ST, BEREBCHT 2R REOER, & O
ERYIMEECBEE LT, EREOHRCREREC
HELTVWBEHLOMRECL > T, WALALRER
D strain F 72i% race [T oW T DS K DRFRA X,
BEHEGET R RS SROMANR L bR TV b,
FOREL LT, BHEMEOTRABIIE L R L
72 EBIEILD (1962) i% race DPFEHIEHiIMEATED
BRICES Lo e LT, 1) BEEEORIBMELHE 2
wEhicZ b, 2) BEMBORECREYE2 o2 b,
D2HEERFE U, Lich > TREWO strain #7203
race {TOWTOWIRIL, EIMEMEFTRO-DIZLE
TeHEAR T UL HEELHAREO—>TH IHF LY
Fiolol, —BICE L DT B\ TiE, B DRSS
TAHEIUEMEN BB HIE LRSI oRT, h
b DIEFUERBFENEROBB L & LITREBTHHFT 2 &£
S BN L G, TDX S eBIEIR, &< OWFTEIC L
- o R HFEBYOBPUEIMET Licicd Tk <,
FREERRIZT5H L strain #7213 race OHEIC
BETZLEIANKEVZ EAHLACIRTV B,

TAEMIRE (C. beticola SACC.) O strain F #2i%

race DFFEAEC DOV TIL X F 12k~ X 51T, SCHMIDTH)
(1935), PLOTHO™) (1952), RADEMACHERSD (1952),
FRANDSEN!® (1955-a), SCHLOSSER®) & (1957) s X ¢
NOLLS2.)63) (1959, *60) &2 J » T T BONBED B
B LRI DWT, £/ Lat) (1963-a) BIXT £ Y A5
LI LICHIC D W CHBIBTF 5 EE Y s 275 » 1o WD
Bt b oltE ks X ONCA R MG 5 EERB O
B I »C, BEREIC IS % strain # 721X race O
ExRfEHL,

I BT, BHUREIC It 2 strain F 720X race
DA ECEET 5 HRIIERE L B I b T ish
>12e T DBFRICOVTILFIE - #1132 (1964) DS H
HHA, FELOWRED LR CERY 2L T2,

KE TIEAIBORIHR e BT ERE S 7
LIREME A RICS 5 strain F 72X race OFELC DT
B AR o7 - R AR5,

AE U, REMLRETD 2 > DFB A MILESH
(1955) DIRFT L » TRD & 5 IHIE Lic,

REDIGEMECHT 5 RREEOBNER YRR
THRCEV I, F ORI IBCE S O UE & RIE
He OEEERAIEE To8a AT,

R D ORE L SBRANS CEEMEAES R RS S iR
MR OV TR Siehbil, BHTOIDLS
HEERREOEFME L& LEEE SR EVERBRET
BTHBEVHIEZCEI LD TH B,

E1E EREERCTIRERBELCHTS
BROBENORE)

WL BIREEIC BT L T DRE N A HIET D5
v DI B L CEEMIZ homogenous € Las HIEHL
BB A RIZT 50 00 DOME SIS 5 KIS 44
H#ETHZ EEMLEC LTRAREHD 1 2TH D,
TAZI MM TH B fotd, — B F DMl LU
FREHREORSE DT L IE[EMIC heterogenous T
D, HD heterozygous OMAN B BHEMTH D,
FLEERME VL E L, &TORET OV TERIZC
homozygous 7¢BIRDERTH 5 LTz lel. EHIC
BB R — BT EBE (vigor) DET RS LA, &Y
WERBREOWE YT 5, BREIWKTE, TAHE
DBETIE I D DFFNGHRGRM: L 7 b,

LA (1963-a) 1 IMRE M OREH B —HE 5 51
BT, FE—BEOREN BRI T AR OE, kbl
SOREA 5 DT FEI Lz clone Dk &%t L, HRER
BRI T OWHRE L, TOMFMABREL, C0
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S, BMwRCTHE, ROORERLET»RE R
W clone WL BEMCITE—Th - THEERLE
SRTILEEMIH, clone [P E— Tl 2 B3
RTHD, Lichi>T LA (1963-a) DEAH L7z Bk D
FELFEEERELLRAL,

L, TARORE @A (%70 0% Gk
{20~30 fitF) F% L ooEME L LT, TAREMR
HOBEEABREL, “hefatsfchidl -7, 77
HLREME Y BB TR <, Diuc i L LT
Bevs, S DBEFOTEIE E B RS THREE
REOBREN O CREEARTE L, < OBt
1958 4E/ B 1961 S5 D 4 H MK U TER S iz,

1. HEBEUHE

1958, 759, 60, 61 D KIER & b HEIRIEIUEZ R
KT AHEAZE (H), £F192%5 (), BLOKH 401
5 (39 o3 RELEL L EOREMMEL L, 1961
szt SP-5481-0 (#8), G-91 (th, ERRGE), S-12 (59,
BHIERH & CLR (38), AJ-4(ch), JOHNSON-E () &
O2\AREMMEL LCEM LI, RBRIFIEERE
b EIRABLD 3 KE T, REBKICEME, ol
R e fE L,

HERE R L OB

BB MR OB, 0 BESEYkiE Table 22 17/R L1z, W
THROWE VS L 0 IR L bR > TRBRERS &
- CHATF MR Tey s, TABEORT M (258K

Table 22. List of C. beticola isolates used for
inoculation tests (1958-1961).

Year

Isolate District of iso- Yeart of
lation tes

R- 5| Sapporo, Hokkaido 1957 | 1958, ’59

R-15 | Odate, Akita Prefect. 1957 | 1959

R-17 | Morioka, Iwate Prefect. | 1957 | 1958, ’59
Roo1 | Inawashiro, Fukushima | gz 1958, ’59

Prefect.
R- 1] Oita, Oita Prefect. 1959 | 1960
R- 9 | Oita, Oita Prefect. 1959 | 1960, ’61
R-12 | Sapporo, Hokkaido 1959 | 1960
R-18 | Sapporo, Hokkaido 1959 | 1960

R-19 | Misawa, Aomori Prefect. | 1959 | 1960
R-27 | Morioka, Iwate Prefect. | 1960 | 1961
R-37 | Misawa, Aomori Prefect. | 1960 | 1961
R-67 | Sapporo, Hokkaido 1960 | 1961
R-87 | Hiyama, Hokkaido 1960 | 1961

14, TAHEDHHRHESg, ER15g) THELI, Th
LB S hic BT A BEE S Lic, ATERIHEE
Bk L, NOFER UEGHELEAL, —ERE
(1 mm? 24 b 4543 2~3 ) OHERTFIRRE Y —
TEBIG—CHO Lic, MBI LK, BHESOREE
2L fTlebith o1,

LR & BLIREGAE OF it ks L 05k

BB & 5 Bk b OB EREY 0 (WEE) 5510
(S3EREFE) % T 11 B K Lo (Fig. 2) X
> TR E A 3 & 7 » oo AR OFREHERHER D
KNT L o7,

2. BRBLUEER

1) BRI

WEORHARNE, &Rk & L T~10 B8 (REIRE T
160~230°C) T, WHitkds X OEHERICH & HosiezER
DB RICH - fo, SCHLOSSERD B (1957) 1%, £
T RCT HEBEOBRPECERYH L, RIRVES
k24 7 (FEEEE T 390°0), EWBAX 19 B (FHERE
T300°C) EHREE LT B, I ORFICHENTHE LS
BIIIRTIE S, PANASSYUKS (1937) 4%, BRIIRID
RECIRTBELEEBEGRRVY, KUBOBENKRE
{y 9~15 HEBETLEHE LT 5, POZHARY
(1938) 2, WRUMEEIRIRS LOERHL L > THL
SEIch BET R, ERST A CIEICER L, PERER
19°C o & Eizix b E L e D Ei~X T %, WERNERLS)
(1959) 12, #HRYM22°C t1l 7, 15°C Tit 22 BT
5B E L, T Lam (1963-a) (LEAEF (BRRE 100%.
1B 20~25°C) I AR TV B HIEDS 2 BLL OB &1
REIFE 11~14 A, 2 AL T 22~23 HTH B Ll
LTw%, ZhbOHESEHRIIEICRIETRRDE
BIELIREVLDEEZDBRD,

2) FHOBREA

SHENTF OFENC & - T4$ 5 contamination 1= L A
RREEARET B 1o T, BIRIAEAZE L CEEEE 2~3
WL TRE BT 2 ALY o fce 2O X511
L O Lo Bhm « BIE 4L Fig. 5, 612, %0
3B DGR Table 23 1277 Uiz,

1958 SR B R DR L I o\ T 7e Rk A 1,
B IR DOWMER ORISR 2\l 2 572, Fig.5
OB E LI SCCThOBEERBROKELFE UME
%25 L, R-5, R-17, R-21 OZEEOKEINT, HH
HomCEA 251X L, R-5<KR-17<R-21 oBJHEH
Eobhic, FREA 25X VKK AT 192 5
Fo K OVKT 401 B LTt R-5<R-21<R-17 DR
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(Leaf- spot index)

50

3.0

4.0

2.0

1.0

(Leaf-spot index)
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4.0

3.0
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- Dy : Aug.17

Experiment in 1958

Dy 2 July, 12
Ds: Aug. 2

-

e ]

]
=

7
/ 4
| W | Jﬂ]_ Z sl
R-5 R17 R-21 Cont. R-5 R-15 R-17  R-21  Cont.
Isolate
Fig. 5. Relation between the resistance of variety to

Experiment-1 in 1959

IR Do-Nyu No.2 B
[772 Hon-lku No.192
[ Hon-Tku No. 401

Di @ July, 17
Dyt Aug. 5

TIRNNNNNNNNNY

the pathogenicity of isolate (C. beticola).
(Dy: Date of inoculation, Dg: Date of reading of leaf-spot index)

Experiment in 1960

Dy . Aug. 3

BN Do-Nyu No.2
3 Hon-Iku Ne. 192
C— Hon-lku No. 401

R-1 R-9 R-12 R-18R-19 Cont.

Experiment- [ in 1961

N ))5-Nyu No. 2
Hon-Iku Ne. 192
N T Hon-Iku No. 401

il

Experiment- [[ in 1961

Dy : July,18
F Ds @ Aug. 4

R SP-5481-0
G-91
sz

Experiment-[[in 1959

D; I July, 30
Dy T Aug. 21
M
-

leaf-spot disease and

Expertment- [l in 1961

. CLR
1 Al-4
3 Johnson-E

Fig. 6.

R-9 R-27R-37 R-67R-87 Cont.

R-9 R-27 R-37 R-67R-57 Cont.

Isolate

and the pathogenicity of isolate (C. beticola).
(Dyr: Date of inoculation, Dg: Date of reading of leaf-spot index)

R-9 R-27 R-37'R-67 R-87 Cont.

Relation between the resistance of tester variety to leaf-spot disease
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Table 23. Analysis of variace of leaf-spot disease index.
1959 1961
Year Experiment-1 ‘ Experiment-2 1960 Group-1 | Group-2 | Group-3
Source of variation | D. F. F ‘ D. F. F 1 F F F F

Blocks 14 17
Replications 2 1.65 2 4.04 — — 2.06 2.75
Isolates 51.68** 5 75.73%* 42.14%* 72.49%* 21.71*%* 171.04*+*
Error (a) 8 10
Varieties 2 41.62%* 2 43.97** 47.38** 26.71%* 30.82** 23.12%*
Var. X Isolates 8 5.84** 10 4.98** 5.09** 4,43%* 3.01* 1.12
Error (b) 30 24

**  Significant at 1% level *

DB, R-17 & R-21 OFFIIDOM & DIERL AR
LT\v5%, Table 23 \RLA L5 fEs ko HE
TERPHCEE TH B,

PLED & 5 e KE SNl R D, ZhbORE
V2 R-5, R-17, k5 10X R-21 43, ThF skt
HRIZTHHEBTH A Z LR IR D,

1960 i I RE A wic & D, SHEkic OV TE
ORFENOBELY B -1 ThbOREBREEE L Fig.
6 () b Eoh k51, SEHEOHENMCITK
HCHREIERN DA L, SOREUEYRICITD
HHROFETS - &L FETiciiobhi, EAZ2HE
KHF 192 Bz LT, KSR TEREIh Qe TAK
DB AEES N R-9 ORE I —FKRE D -7,
F7- R-1, R-9 51 0 R-12 o 3 @ikkiL, AF 19285 &
h LIRH O EA 25105 L TR DA K E <, it
02k L IR LC, RRECH T ARERS DR S
HHETHDHZ LLELDND,

1961 i3 60 S E OWE CRIE IR —F R ED -
7oHbR R-9 & frfcre 4 HIkR, A SEHRA AL, 3HD
MEMEC T ARENHBE Lz, TOE% Fig. 6
() R L1z, Table23 HHE Bhvie L 5 iHEmTE
DCFROMIICEV T, SHEERDORKRE HECEE /%
BOFET S, T ROEFRINIOBELREIKR
<, BOHEEOERLE L TH -7z, R-27T DIFFEINL
BL/hx<, HBEE R-9>R-67T>R-87>R-37>R-27
DONERLTH » 1=, — ORI ERELY R LIVTHh
OBIT I\ T LB L7 —ETH o foo BT MED 1HL
&2 CI @ OIEHUE L WERORIE ) & OWEIERA
M EETH -7

SCHMIDT?) (1935) (IRCK D FEF X O FAEED HEE

Significant at 5% level

L7z CAERHRAOWKRO AT E ok X O
WE D OBE/RCE ST, FRECERN 5o
HET2Z 22 WE LT, ¥7-SCHLOSSER & KocH®
W3, #FE, TIVAR, A FY—, FA4Y, AR UE
IO b v a BB LI DI OWT, EOREED
DU AT IR ECOBERE R AT, REEDORL S
race DFFLEX AW L7z, NOLLS) (1960) iX, PFRY¥ 4 ¥ D
390 AFHHRE LCBIRE YR L, £ORET
DEH IR I8 > 120 TOFRERND, F—OBEMBEIC
XU Tt A B 4 AR ORE K Z e By
Hb, % physiologic race DFEFEAHE L T\
%, LA (1963-a) 117 » ¥ # D&M HIRE LK
DR, b ATEN ETo@EoECREICH
LRERM B D, T XY ACECTHREEYRCT
% race WWFEHETLH I EAHE LTV 5,

X 512 SCHLOSSER & (1957) i K 4 ¥ COEHME
fvilE KWCR 23, JukTid r ofRFi @ bht, &

foc T A Y AT RETH - T, ¥4 VTR
B b ERREENENT O S L AWMEL, T0L5k

BRIAREEARICT S race O, K[RENOHE
Te BRI » KRS MR T 2R DL %
TG OHRCEET 2 D THH 5 LT
Wb,

LA E > 1958 SE2 6> 1961 4F & TRESE L7 4 HEDOHER
FEE D, REC KT 5 TAEEBHFREC L, BHKK
btk REE R LRE & e 2R A R4 B strain
724k race DIFFETHZ EN, THHDORBONEND
HEOMCHDON D, L7Ih » THEDREIME 2 E
T 5L, VB S strain F 70l race DEEAYEEIC
ANb e, FEHDREOREELBET 5541
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B Sl ffi— LTt 5 2 LA BECH 5 5,
B HERORIR I3 L OFREEZE Lo BRIV T
RS hTO B2 kb BHATH D,

3) AIHEHh ETOERIAIM & RERMES OBKR

1957 SEFKIZ 40 U7z R-5, R-17, R-21 ojifj4 1958,
BYED 2 AEP U,

1959 EEEORBIC L b\ bR, 20 7 AR
ALEeM b eSS I b D ThH D, Fig. 5 1 H
B E DL S ICHIEED 3 W AT BT AR
AR X NIOHE (1958 4EDFEE) &, 1920 » ARG EY
BT X B E (1959 FOER) LTk, & <IKTDfF
BT ML ER o bR o Te, F RS9 131960
AELE 6L AED 2ENhh i - TEER B H S R
7%, HHRCO 3 Hkk & BRI A T E ot s h
T e (1961 FoFER) <L, EHMEEE I hCH A
(1960 SEDFER) LR UEE AR L, HWEDPRLEL,
FROET 4 2 10 £ 2RO B ITRED b
T,

NOLL (1959) %, AZLEEHL L CAEREESR S 7otk
DFRFEANEB L, — B FDREIMET T3
EMEL TV, FHEORGHERL, NOLL o s
3R » Tz, SO 2V TR % B TR
THLENRES S,

F28 mEAHLEMECHTIEERD
FE BRI & DR

TAEBIREE (C. beticola Sacc) Doy klaF 2
HER D IHD, AT OO AT RIC ki) 5
FEFEE 4B X OEBHEHEC OV TOPFFRIEL
S\, NAGEL®S) (1934) OR& Iz L hE, DUGGER |1
1899481z, C. beticola DoFHfaT# AT EH B TR
XELIEFIUDH TR EHR L1,

=D COONS & LARMER® (1929), STOLZE (1931),
NAGELS®) (1934), ScHMIDT® (1935), PLOTHO™,7)
(1951, ’52), #FPY - #rP9192) (1953), FRANDSEN!),15) (1953,
’55-a), SCHLOSSER) 5 (1957), NOLLS2 (1959) s k18
LA (1963-b) 7 & L OMFREIC L - T, AT
TER D 7o D AT I D F A 35 X 07 O B 3
T ABEERE DAL D OISR S DU TSR
R Iitbhic, ChbHOWMAEND, TAKDOHE, A
DEDFT R L OBSEEOH WA B 2 L0k - T,
BEREOGERT AR LB, ¥ Dksk
ANLEH ECHBORE CE AOBEL Ly RT
DEER Y BICTSEEIERET L 2 L LI SR

Foo LONUBED & 20 X 5 7l Lo & olifici
—SEDBMRA RO 2 EARE STV 5, KT
RS DRSO TR A b 2 7 o Foo ARERBuE 1961
St SRl S

1. HHEBIUHE

ORI, MEOERDI A 2 2 R,
US 401 (38) &A% 1925 () A @M & LT
1o BRI ERBREED 2 KE L L, KK
A, DRERRICIIMRESEARE L,

HERERRE,  AIBOFIMA HEREE LA 36 ik (Table
24 51) ThD, 75 19 B oMb EKEHIED 25D
FRE MR L OSSR Ly, Bl X VBTN
A THERGAE O X OHERTE ORBICHE U,

NLEM i s D IRERE OEAREOHIEIL,
FRE N ORGP U7 36 Hk &, 2 O AT A
HHLTE I -ty ATHSBITK DM X - TIER
L7,

1) A 5ty TAFZEOTIES K16, X 15 g,
TAHEDEHIESD g), Fihd ik HE,

2) BEs--FEH & 2B (K16, R 15 g, FIF
T % 2 5g), FEoEIIHEE,

CRBOESELERIm Oy v — L i 15 cc 5
SEEL, A, BRESA R LIz, REE3 (v v — v
kL7,

FWHRA A B ECOPEEE L, 14 AMEERs R
WD SABH A 2 X 3mm KRG L, FTH 2 ERE
ELTA, Bl FiwBfEL, 25°C DEiRBFNT 14
AMPPEESE L S Ol -7, A, B L E TR Sh
TR OEH O, & CHEE ORI D
BT (RO S Lz 5 o0dih) ot b &
DTG 82D type WAL (Fig. 7 8H),

2. BBHLUEE

1) #BREAR

BRI EHT & R C <M 1 BMTH - ond, R
DB I RIIZE R 2 TR - 12, T Ci~7:
o, BREERISECL > THLIEEINLN
FLEEROMBECL > Tk ) BRI LEZL
M %, SCHLOSSER 5 (1957) DIEEREE T ¥ TR
R R X - TR D, FERORFK T ToBRMY
b OREEET 300°C~390°C L 2R+ 2 ¢ ®mELT
Wb, ARRBRTIRERIMEG O BB E B 157.6°C~
230.8°C OEFEPIT, BIiORBEBRLIIF LR D,
T D& &t SCHLOSSERID B OFEES ORI a3 ik
(4D fraction) VT 52 & b, EBRFOFEHR
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Table 24. List of C. beticola isolates and the results of inoculation
and culture test (1961).

No. of o Index of leaf-spot disease* xg;po}}oilsoo%;ctils
isolates District Host US 401 Hon-Tku on culture
No. 192 medium

7 Kuriyagawa D-2 2.81 3.11 Type-1
9 Furumagi ” 2.92 2.60 ”
16 ” ” 245 2.60 ”
10 Towada » 3.34 2.77 »

5 Hirosaki » 2.88 273 »

1 Noheji »” 272 2.67 »”
13 Kotoni ” 4.02 3.77 ”
21 »” H-192 2.34 2.69 »

3 ” ” 2.03 2.48 »
22 Oita D-2 2.87 2.67 Type-2
6 Kuriyagawa ” 2.27 2.33 ”
35 Furumagi H-192 2.45 247 »
20 Mukainakano D-2 2.64 2.88 Type-3
36 Furumagi " 3.14 2.60 ”
14 ” »” 3.38 3.38 »”

8 Tateyamashita » 2.97 3.56 ”
28 Sekinai ” 2.50 1.83 »
25 Sannchara » 3.27 353 "
32 Kimobetu ” 2.39 2.58 ”
12 Kotoni ” 2.88 275 »
23 Mukainakano H-192 315 3.27 »
33 Towada »” 1.12 1.22 ”
38 ” » 2.61 2.78 »
34 Hirosaki ” 297 3.24 ”
30 » »” 2.36 2.20 »”
17 Kotoni » 2.40 251 ”
18 Sannohara H-400 2.66 27 ”
26 Kotoni ” 2.95 2.7 ”

4 Tkeda D-2 3.00 277 Type-4
24 Hirosaki »” 3.61 3.85 Type-5
15 Kuriyagawa H-192 2.65 2.34 »

2 Ikeda D-2 2.85 2.90 Type-6
19 Kotoni H-400 2.59 2.88 »
27 Tateyamashita Polanowice-N 3.82 3.38 Type-7
29 Kimobetu D-2 221 1.78 Type-8
40 Kotoni » 3.19 3.24 9

LSD 5% {{1vi)- (o) 060 o

*: Date of reading=Aug. 4.
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TG C N & EDFERIZ L LD THH S,

2) BEHOREES

8 A 4 il L fRBtfefux Table 24 1R ULTH
Do O DOFMDBEHOFHR DKM BB EN
Rdb A, HROKRRNOERDKE S &WREHER T
W42 b, US40 o LTHEE S mH%(ka hizz
DEH A TR 5) No. 13 25 4.02 T bRV IR
&L, No.33 ciuzwm 112 TF 7L 290 T
Boto, AT 192 Bk LCik No. 24 23 bl KR
TRl 3.85, B LEh - fodit (US401ixf LT &
1) No.33 7 1.22, 703263 TH o, HEHOEE
WD TRELC ENEDB I,

Table 25. Analysis of variance of leaf-spot
disease index on Aug. 4, 1961,

Sourse : D.F. M.S.
Replications 1 ‘ 0.0370
Isolates 36 1.5978**
Error (a) 36 | 0.1313%*
Varieties 1 L 0.0043
Var.x Isolates | 36 - 0.0879*

Eoror (b) 37 00451

* #k . Gignificant at 5 and 1% level, respectively.

B

¥ 7z, Table 25 /R Lo TR R, SO
IEHUME & PR ORIFTT & DT S %Ki TGN
CHETHALZ &#;‘d\&)!‘ohto O LTI T O
B L RER, R A RIS 2RO Y RET S b
DTH D, /I\,.:&'*ffii Table 24 12777 L7- LS.D. offi &
DS e &5 No. 10, 27, 28, 29, ¥ tU‘%@S]%{
FEWARE 192 B2t LT X 0 b X v ikbikED US 401 ¢
K UKEWER R 72 LR bhis, L

F2h - T 36 DHEREE o f ¢ No. 10, 27, 28, 29 Rk

TF36 0 5 FERE, o 3L PR U ORI A B
FTHLDTHDLEF D D, ZORELITE COME R
B UNT SCHLOSSERID & (1957), NOLLS (1960) s X OF
LA (1963-a) DFGE &SI —8T 5,

3) AR AONAHEERT OB, fMid T
SRE RO RA RT L, —DIFENTL T hbDD

ST L AR L, Al RN LLIT X5
DTH5H 5, WRERIHERIZ Ve AU BBIER L 4

VL GRS & B UER & AR B bR s <

Tehb & %x S, ZOMETHE L TARBR T ALE M
(A, Bifikzi) BT 8-2m Type 2L 7= (Table 24,

Fig. 7 i), —ik i 5 TR <,
ZDftn Type B 5 b Dix s <, BRlth/e b O %
I & TR AR & DT, B
BARIXRDHEED - 72,

Type 1 & 312

Fig. 7. Morphological types of isolates
on A and B culture media (1961).

ATRER E T, TABRREORT L IRED
T STOLZEY (1931), PLOTHO™) (1951) s & U FRAND-
SEN) (1955-a) Hi L » TR Z T, BOR
BB FERENL 5°C T, 40°C L),L;fci%%ﬁﬁi{%
1L, REiREE 25°C i f&*dﬁ SATT I LIAS B
D Xty B,

¥ ro ANTEGHD B 0 2 A0, IERBIA R oV T,
SCHMIDT) (1935), PLOTHO™) (1952), FRANDSEN!%.16)
(1955-a, ~b), NOLL® (1959) %5 J o¥ LAY (1963-a) H iz
Lo TS Zinhi, W OB LIS Uk
DEFEO BT BEH BRI D D, Bl biRai e
LH0F THETHECHIRTF LR HmESh
T\%, FRANDSEN!16) (1955-a, ~b) i1 =D L 5 7%
L E fgﬂfpl, B oks, pH kb & OV E A
FTHZENEL, KBOFEINILE LTV,

L LEERR & 4 e SR 2 2211 —1 LTI L 7o R
Mo R TR b EIE DT OIENAERIL, MR
WHROBRENAERCREAT 2L 25 8E2 bR D,

4) Table 24 & Fig. 8 MBS i & 5%1, NS
o EOREZEOR M X 7

T
1

% & Type DN T, K
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NB—E T ERICEATE Y, NI EOEEY
BB LB ) & DRI —E DM D B i
2710 T DEER Y, & 72 SCHLOSSERD B (1957), NOLLS®)
IO LA™ (1963-a) HOFER LT 2, “DXd5hk
BIfRIZ DY, Az CHTRBYRE & TH <D
MBI L » THER IR TV 5,

4,0‘» o~ Type']

o — 2 a
4 .
4 — 3
o 1 A A
ac 5 A b
A A
L 6 .
300 o 7
5 ", =
= a- 8 . 4, #o0 .
S D ek
i Ao . A
2 e 4
L o o
<
= A
2.0
A
A
A
Leaf-spot 2.0 3.0 1.0
index US 401

Fig. 8. Relation between the pathogenicity and
the morphological type on culture media
in C. beticola isolates, in 1961.
(* Morphological type on culture media)

REBPFEREN D, BRI I0T 5 TAEBEREC b4
B R B OFENTRE I Tz,

H3W TAEBHEEOEHRR

T DB T B IR ORE L, TEOEPMKELC
BEd ABET L, BEEOFRE NS 5 AT &
DEE A OB TR T H LD TH D, ZDEZ
FHIZAT » T FLORW (1947) i3\ P % gene for gene
hypothesis 2. J » T, fE4RERCHUE D FBUERE 2 i
L5 A2 ERIRBL, EROHBHRCKT 5tk RER
B A SBIEFI I IR Lz, HilzD & (1954) »RE
D5 EAECET AR ChEBMEE T <ﬁ‘%> LoD
<Hb, FOMEAULELFHC L RN L { Tl
i,

v g, FEREOBEC X BHEELHER I OERHZ>
WTh % ORI, —BICREIRRE O
HIRE, HoNHEE&Mts LB Y BT 5 HEED
DEB L L X - TERT S Z EXHLNCENT,

A bkt & 51T BIIELM T CO TAKDBHE

JRCRT DEPUEL, C OBk B TA DL
¥R X 20, ST 2% E
FEWCRERR T 5 BEMER S X0 2 b o E OMHAIE
HBOMTH B ERAMT &1 TE S, TbbRERR
PELR IR & SRS &S XK s h 5, Bk
TOBEBIILLED & 5 1 2 7 ClRERO & bR HiH:
O EMRT A RB Ls, /b b CARBHREE O
FRINOANT D, HFHEOBET 2HE CARDER
WHEPUE & 7oi3 R, MR e & ko2 R 5 RIS
2k 5 BRBKRIGHER S (environment-respondent viru
lence), JRE MBS 2B TRICRET 5 EAERER
77 (inherent virulence) ¥} X O\ = M & EOHAIER &
DI DEFENLTRET 5 Z LT E 2 b5,
RETCILE4ABEE S H Cl -~ LR UARIC L » T
BREIER, BERICRIRIE 83 L CHEERSE
TEREEB L, CTAEBRBREOKBE >V Tt
T L, BEaR I /o7, AR 1961 Fic ks
Zle o1z,

1. #¥&BITHE
RECOMPHER L7 — 2 — 1%, HfioRER &R
LhDTHo, FRBEERENEE BRERKGHEENE
ks X OMHE RN IERCS BB o FERIC X » CTHHE L
jzo ToR2L, EEREIER & o BHREMNED
US 401 s X UOKRFE 192 5RO wEIE L LT
Bh BT,

2. BRBLUER

fEELT Table 26 IR Lic, FickbIS L5 CEE
BRI Do 1% 95.26%C, fliod 2 D OIRRIC I LT
BHTRE L, SEHROBRENMCEHFOER, Ticb
LREHERR SN DLREREZERNEE T 5 L&
T, F/2 US 401 x4 29RE0 URBHEER) & 4F 192
B3 BRI & ORI DOEBIRBEL, 0.8443 (1 %Ik H#E
THEE) THHTRX S, US40l imxf L UREHOME
B, A 192 BIeRf LT 2 omENaER S, e
US 401 v UL-CRBE DT L DA 192 B wf L
THLEDBFENOBRNEAN—BHTH 5 2 EREH
7oo L L, BERISHIEIHER (Do) 1 30.49% THME
k<, HERMADEER (Ds & B T—2575% &
KEREER LI, ZOHLERDRIERBATHS
L, BEEREDEREIGHEET & OBfRA—E Tl
VBSOS EERT, Ticbb, &L OBEKOPIC
HEEXRIC LSS, TORREMNC ) OBIWAER
BRDHLNDZEXBRTHLOLMREND,
HORBEHEICEER & Al 3R b KR EREROTFET
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Table 26. Virulence of 36 isolates (Cercospora

beticola SACC.) to tester varieties, US 401 {Hy)
and Hon-Tku No. 192 (H) on Aug. 4, 1961,
Degree of inherent virulence (I).), that of
environment-respondent virulence (D)) and
of interaction (Dy..) are also represented.

NN (USH 401 Hli%) M=t
7 2.81 3.11 —0.30
9 292 2.60 0.32
16 2.45 2.60 —0.15
10 3.34 2.77 057
5 2.88 2.73 0.15
1 272 2.67 0.05
13 402 377 0.25
21 2.34 2.69 —0.35
3 2.03 2.48 —0.45
22 2.87 267 0.20
6 2.27 2.33 008
35 245 2.47 —0.02
20 3.64 2.88 —0.24
36 3.14 2.60 054
14 3.38 3.38 0.00
8 2.97 356 059
28 2.50 1.83 0.67
25 3.27 353 —0.26
32 2.39 258 —0.19
12 2.88 275 0.13
23 315 397 —012
33 112 1.22 —0.10
38 261 278 —0.17
34 2.97 3.24 —0.27
30 2.36 2.20 0.16
17 2.40 251 —0.11
18 2.66 271 —0.05
26 295 271 0.24
4 3.00 277 0.23
24 361 385 —0.24
15 2.65 234 0.31
2 2.85 2.90 —0.05
19 2.59 2.88 —0.29
27 3.82 3.38 0.44
29 221 1.78 0.43
40 319 3.24 —0.05

Mean* | 279+009 | 2.77+0.09 ] 0.02+0.05

Variance | V,=02812 | Vs=02952 | V,=0.0900

D-value | D;=09526 | Dy.o= —0.2575’ Dy=0.3049

*:

Leaf-spot index.

AL, Wb S HEEE Y R4 5 strain Froik
race DFELXTEST D, Tiobb—CEEORKE S

OIS & DI GRENERCME O ZXE 0%
BHDZENED Y, F—HRORE NS T 558
TR, FEYRC LB E T EOEH RS
THMEET E ORTIFMC L 285 & LCRh s

A, TOBAORBE R L CH AT —E Thv s, BRI
ilkiz polygene 12 L » CREBANCHE T, Lk
RO HTEPRMIL - LSOV T heterogenous TH H
heterozygous CTH % & LIXFNHR~Iz & B THB A,
WHRE ORI ORI B strain F 7213 race 128\ T
LAHME X % > polygene R RET L, oW
BROEEO DX L, X LICBESMNC L - Tiie 7o h
WEE, HACHRRNIRENRE TSI s s,
IS ORRI BT+ 5 polygene 1%, preadaptation
OIRBETHEL, MFEOMEL— BB IE ZR T3
B L ORMOMETHEBRICILR & e Bk ik v
2, Rl ZEEERESRE IR X0k s, 2
D &P ERIIK F T NBER O L I - THIE D
DI EETE A D strain #2432 race 2EET B X
S BT ESELBNLA, ThbICOVTLERSE
B e A LB E 5,

Table 27. Analysis of variance of virulence to
tester varieties, US 401 and Hon-lIku No.
192, Aug. 4, 1961.

Tester US 401 (Hy) H-192 (H,) -

variety

Source DF. MS. 5| DF. M.S.

Block 1 0.0180 1 0.0006
Isolate 35 0.5638** 35 0.5879%*
Error 35 0.1191 35 0.0686

**. Significant at 1% level.

Table 27 . 2 > OHEMEHINC & 0 F & 1o G
BIDFE R AR LIoh, Z OFEEA B H 36 ko)
MBS R ER RS LMD HNRS, F1: Table
25 I EBBRE I X DR ORRETR L CH D
A ZOBE LEEOFER N OMCIIRETRIC BB E
Bodh, FofEOEGM L ERORET L OMELF
HD 5 %KETHARCBERTH B 2 LAVRE NI, T
DI VLT OGO X BEER L, 320 parame-
ter (D, Dy, Du.o) DETEIC L » THEZBRICHERE X
AEMI—ET 22 2R T LD TH S, JEFFREYH
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5 (1962) i)@iﬁ—'?@ //}ﬁﬁ(f}\*)’l iz X o C, %%‘ﬁ%}é;ﬁﬁ?ﬁp:
race DHEHETHZ EETHL T2, ARTREMED
AT A LA HEHSEORHT A &, 50 D5 47
I AR LB CH—TH 5,

F6E BINFEMEERERFEOBK

FRELR I+ 5 TAEMERIC R0 b h Ak 0%
Bit, € b MEOEHM L EHOREN L OBEE VI
IBREROERL L THEIRZLDTHL, 72, M
ORI LEZEG I, BRERICERE S L OEh
LHEDHEFEREOMCTELS 5 LI 4EES3
HiCimE LIy, RerBEL, ML 5 5 RfoEs
PR OB, BEERUSEIUE & £ OWFHD
WHEER L ORTH B, —BRITAEFRIC X 588 R
LT, SEOBHMLFDORBEOEE T 2 BIBESAE,
Bl LR RS, IEREFTELN, FiRke X OHIRA &
X TEHT5, FR—EFCO>CTLEEOLER
HIRBEM e S ) » TIRPIEICERE S BD BB, i
b MEOREFEIEI SR OERC & » THMSIC
bR E R, JhSERO BN IBEHRIREUER
BRI DITHIE/HBETH 5,

TAZEDEIR BN & B &M & OBfRicOVWTD
Wigeit, POOL & MCKAYT (1916-a) 23K &I &1
ESSLOBEE & OBIRAEETH H, TAHEDOHBBIRE
REARBAC L 2L 0T, TOEPMIIRR, BELL
DRREMHT L > TCELLEGZIAD L E0HEIRT
%, VESTAL & BELLU® (1931) ¥, AEEfEEK (KD
HIEFAE, BAELIEL L), BEMETL, BER
CEABRIFELLETFT T 5 &L, #/ VESTALUD
(1933) 1 LERRS A 20, 22 4 v FORTIX 12 4 v F DIXiT
LT, BEOEOBEH K 10 AR EHE L T
D, AUk L NAGEL® (1945) (1B DAL R R A
UL, FRBROERICIIRFEL D I O TR E R
DI & FIR E OECITEME R 2 WA, B
PENKRREHET Tt EFEMORE KTk Ko
WL oRFzIinl, #EBHEBHEDD LT X
>C, HAIERERBREYRD IV ENETHD &
Utco FAAS) (196213 AT 192 BEDRKEEL 7, 8AD 2
# B OREIRE & OMBEREIHEHNCER T BEF0
SEAECEFOBREBESINT A LBmELTV5,
PANASSYUK7)(1939) (32 RNBE 55% LI LD Anidis <
42, 3HEX, FOBORERRA12C UEoL x
CHRBEROFRENE L D L LT3, IHLITHIRE
HOSHERTMEF L 5 HMERA >V T, FRAND-

SEN®) (1956-a) i3, @At 36°C, HEE7°C T, Hiiir
23~27°C TH % & L, 125 E BT O OR#IL 25°C
T, Rk 30~35°C THBHEWEL T B, ZhbHD
WELD L, WHBOREF I FORKEE, Tib
LTI R R &S, MR RS (KR WE L)
Tk » TIEFCHEEINDZ ERPELNTH S,

EBROERIC X » T KPIEEE X2 7c » A4k
L, _RJFD (1959) (2PEREEHIIC 1 5 CA ZEORKIER
BT, 8 AL PHCEREAYR I, TAEE
L9 Arh, TALLRELILS, - oEscititE
WoB L, o (EFEOMEA S 0) 13 & BHEREN
BL, EHMMET T2 2BELTHL, Th
EE CHERE B - MUIPY (1964) 10 ) > THEXI AT
VB,

—1Z, TAFEOR—EERN T, it X UsEs
REH D% <, DIETITFRA ERD LR, BRI
HLERIC L o URFBRICERIEET A Z LA B LR
T\ %, PANASSYUR® (1937) (25 BE DI BUIEL HIE,
DHEOPIHIZIE L TN X w2 Ex#E LT 5,

SCHLOSSER & KOCH? {1957) i1, ¥4 v CTHERI R
FORPUASEIL, T 24 A TR OEREESETL, o
NEFGH, 7 A H COEPFUERRL F 4 Y TREEX
n5EEDEPHIISHE VRDONA D LY
Lice $5AR%) (1958) i, dbifgl CHBUREVIE 2/~ 8
AZ2ZREISEH odeH A EE LT, ThUREICE T
BEDEPUENRED BN S I B 2 &, FIFEE- M
JU32) (1964) (LA 2 BIFEMREB TR SN B L F L
CEDEHEIMET 5 2 LERE LT B,

IHDLDELRAHEN DS, TARMLEOEGIMEL
S, BEFOKRLAMN, BIULEWNE ¥EHiclo
R, SILCIBESHCT B4R, SRR
ERYUETDH, WhPLEROBELRGC L > TED
BEAELEBT5 2 LaREh 5,

AFE T, REBELMF X ONRERIES LI L D
BAfE, & HICTAEERI-CRER & Kbtk & DBIFR AT L
BT o Tk B

FLE IREHEFCEDEIREORE

/NEFSO) (1962) 1k, U b BIRIKHU: OB )L 2 D OHIC
DIFTELLR, CL2RE2sDRTEOEHTHH, i
B OBDFBED DN DIEECTOETH L & L
oo SDLSEEIEOE Y 2K G LTEL, &
SLTE DS RREE ORIk X ORI O U IR E DIE
L& SRMN & OBRFRAMD - L, IREEMETRD
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HEEWRTRE W% H

FoIILIERE e 8 TH B,
F R0 (1956) 13, b bR SREE L LY
\TRITARET Y L, TOELEFLER St as
\f DL ETIHFELELCE Wb TL 58, TIORK
B R/ HIRPE R AET N © %4 L » T4k
[P (1% PHEPR IS DB &L O3 EME T
L, @&l T CEREFIE & LB is otk g <

FERA 5 2 LAl B,

2,

KEITIL, CAZEDBHRI T ARG & R84t
L OBRE W BT B0 D o o oL T
TRAD, OB 1950 FEH 5 3 AEM L THIE
L7z,

1. MM RURE

M &L O HEEEFERELEER—TH 5, WEH

EHEA RiC T2 2~3 id, A 245
(Fh) & X OV ACH 401
IREE LI,
BLiE L7,

M NBINCE 2, @R SRS R b2 B,
st =~ b i (B 09m, FX 08m,
EX30m) i x50 % kB 2 7ot (Fig. 9 #&18),
B oEiis L A TAREDEEEEL BT 5720, U
WARIrR,  AEME B~17THF) (X b v 2D B A2 #9 20em
B, b v vREORIRA MRS 40°C Bl Rz bk
ST A T e AR E N 2N T
AFLER, &, NBREFORE iﬁh& ’*Hifﬁzﬁ

7 L b b, KEREFEELR D b iz n
-7,

. Sy VS N S VK111 Al ol SR N O v £ 1)
SEEREII A RO SENTIE LT 5°C @b b,
TBEE L5 20% W Lic, BACRBELLF 90% Bl k(g
Fpxite (Table 28, 29 &%)

IR 5y & U TR D 3 KA gt 1o,

(W), AT 192 %
7 (39 2L, BRI E D 2~
R AI, DRB i i A

eSS

o7,

—_

VB s v by A VYU, A TR
) E=—ov b vk VIR, AT
)

3) we—u b v R EEDE, SEEE GHEX)

oo

E oz —or by VAR 4o X VIR ID] Y Table 30
A Lic, 1961 L 8 AL, BARERENT X 5105
ROFAENE LD, #30EEDHERC
BA 5 B2 LN TE 20T, B4, 5[0 H DR
FERLERSE L7,

BB HEL Table 30 iR L7z, Wl CASEED

R R b o Lo Ak T A IR & L, ATLEE
TR N OWER AR L, —ERE DS LT 8T
A —E R L7z (Table 30 £1R),
Fig. 9. Treatment method of sugar beets with TR BB REGRA D IHE s LU R £ R U T
vinyle-film tunnel in the field. H5b,
Table 28. Influence of vinyl-film tunnel treatment on light and
relative humidity in tunnel (1961).
| : Light (percentage to control) Relative humidity (%)
' . : | With water Without water |y 114 Inside of the
Date Time | Weather | drops on the drops on the O‘fl f;]ee t‘ll},&?l ,,,,,,,,,,, _
‘ "inside of vinyl-  inside of vinyl- i
| : | film tunnel film tunnel tunnel 0 ‘ c
Sept. 7 11. 30 AM. | Clear 66.7~74.4% 74.4~79.4% 90 95 100

O: Opening upper part of tunnel by about 15 cm.

C: Closing upper part of tunnel.
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Table 29. Influence of vinyl-film tunnel treatment on mean temperature
and summed mean temperature (1961).

Summed Percentage
Test Period Treatment Mean temp. mean temp. of summed
€C) CC) mean temp.
T 26.9 2425 100
1 July  1~July 10 C 214 1929 80
T-C 55 49.6 20
T 271 325.6 100
2 July 15~July 27 C 225 270.2 83
-C 4.6 55.4 17
T 277 276.5 100
3 Aug. 1-Aug. 11 c 22.4 224 4 81
7-C 5.3 52.1 19
T 25.3 253.0 100
4 Aug. 18~Aug. 20 C 21.0 209.8 83
-C 43 40.2 17
T 24.8 248.0 100
5 Aug. 28-Sept. 7 c 20.9 209.3 84
T-C 3.9 38.7 16

T: Inside of tunnel (Treatmnt).
C: Outside of tunnel (Control).

Table 30. Duration of treatment with viny| film tunnel and
method of inoculation (1959-1961).

. Density of | Quantity of
Duration e P
- Date of : conidium conidium
Year | No. . :)f . Period of treatment inoculation Isolate suspension | suspension
reatme per 1.1 mm?| per plot
1 15 June 29~July 14 July 16 2~3 30 cc
2 10 July  4~July 14 ” RS 2-3 30 »
199904 5 July  9-July 14 and 2-3 30
uly July ” R-17 - »
4 ” 2~3 30 »
1 21 June 30~July 21 July 22 2~3 30 cc
2 14 July  7-July 21 ” R-1 2~3 30 »
1960 7 July 14-July 21 and 2-3 30
3 wy Ay ” R-15 - ”
4 0 ” 2~3 30 »
1 9 July 1~July 10 July 10 3~4 40 cc
2 12 July 15~July 27 July 27 2~3 50 »
1961 | 3 10 Aug. l-Aug. 11 Aug. 11 R-86 2-3 50 »
4 10 Aug. 18~Aug. 28 Aug. 28 3~4 50 »
5

10 Aug. 28~Sept. 7 Sept. 7 4~5 50 »
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10k Experiment in 1959~.__ Experiment in 1960
Dy @ July 16 Y Dy July 22
Dg : July 30 4 Ds I Auvg. 3
~——n 1
| 4
\ !
\ \
\ \
\ \\
3.0+ § \
—R-5 \ \\ ——R-1
---- R-17 \ N || - R-15
% \
% \
2 A\
k=4 \
\
2 \
&20f '
<
<
Y
=1
=
1.oL T
L | ! ! ! L 1 | ! I t 1 1 1 1 1 1 1 1 F I L L
Duration| 15 10 5 (4] 15 10 5 [§] 15 10 5 4] 21 14 7 ) 21 " 14 7 [¢] 21 14 7 [§]
Variety Do-Nyu No. 2 Hon-Iku No. 192 Hon-Iku No, 401 Da-Nyw No.2 Hon-Tku No. 1% Hon-Lku No. 401
Fig. 10. Relation between the resistance of sugar beet variety to leaf-spot
disease and climatic condition.
(Dr: Date of inoculation, Dg: Date of reading of leaf-spot index)
)
5.0 3
=4
=
=
40~ o
-
<
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o [
5 Do-Nyu No. 2 é
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10 X=X [ Treatment with vinyl ~
X====X | film tunnel and inoculation. o
._.{ No treatment of vinyl (_/a)
& -~ | film tunnel but inoculation =450
0.0 —o(
0___{){ ontro} J4p
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20
- 10
I JE Jdo
1 L 1 | —l —l
Julyl5 July2?7  Aug.l

Fig. 11.

Aug. 8 Aug.11 Aug. 18

disease and plant age, or climatic condition (1961).

]
Aug.28 Sept.1 Sept.7
Relation between resistance of sugar beet to leaf-spot



R
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2. BRBIUEER

1) |SRE{GLEREEOBR

1959, °60, 61 FFEDFHOEIC KT L, =~ b
v R VBT X o CRBLRIC 4 5 R E N 5
Z &, METHEESE A —RCETFTT52 L, 13K
PHE T OB e =— 0 b v 2 & A0 A BT
BILCHEARTS - &% Fig. 10, 11 2Ll TH 5,
B DEHEIIV TR ORI B THHETNCHEE T
Bty 105U 1961 4E 8 A LI WBE CIL, BRI
HEHIBEBENED bR o7, JOZ LIRS
IR DR T X » CHMASERICE itbhicd »
oo &, B LOALEEEN O B ARG X DI O
Clo-T, €=k v 2 L B ABENTHME
B EEBb0eFHrbRs (Table 31, 32 1),
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Table 31. Anaylysis of variance of
leaf-spot index

Source D.F. Fgl‘é%g;e F(‘lngaf)}&e
Replications 1 431 15,12%*
Isolates 1| 100.92** 5.15
Treatments 3 12.19%*% | 17.39%*
Treat. X Isolates 3 3.21 -
Error (a) 7
Varieties 2 582.10** 7.02%*
Treat. X Var. 6 8.10%* —
Isolates X Var. 2 50.67** 1.79
Treat. X Isolates X Var. 6 6.56%* 1.04
Error (b) 16

*, **: Significant at 5 and 1% level, respectively.

Table 32. Analysis of variance of leaf-spot disease index (1961).
Test 1 2 3
F value F value F value F value F value
Source DF. (July 27) | (Aug. 8 | (Aug 8) | (Aug. 18) | (Aug. 28)
Treatments 2 138.80** 480.04** 13.07* 109.93%* 2.42
Replications 2 2.07 — - — 2.60
Error (a) 4
Varieties 1 2.83 — — 241 450
Var. X Treat. 2 142 — 3.43 3.24 4.03
Error (b)
*  skk

, ¥ Significant at 5 and 1% evel, respectively.

WTRO AL L UERIC VT, — AT iEY
Bt rm@Ecisibr Bt osRrRobh
SR DT F VI RBFARE DY LTI TH D, =
DBIGRA IR T 2 L 5 B HEIED THTH - 1

b 3 HEOREBER, D, @il (B 35~40°C),
1% (BHGRIERE T 90~100%), HIBTREFDOLRRE L
ST CHREE L TARL, HEUREESET
L. SBHE O8N, 7cbUREHOKR & XHUERT 5,
FroOTROMNE L F O AT 54, F— 0
s\ LB OEPIHER O & 2 e ERZ 1 RWD
b, ARBOBBENTII—BIC, LT b BRELET
T4 F O B 54 5B -8 0 2 Bow My
BTAC ENTHETH D C ENED BRI, 1o LRA—
ST O OEERRDE L BRE L BT Ol
B bdot, O LIHEVEREER EESE - L
THh, B3 TOBIMERTINBESELYRICT S
oM TiL 2 o) F7IpSH & e O, PP O L

9RO L 2B 50H 5 =
EHBRT L, BHUREFELEOFTRCEL TL, &
O & % O GO R LNEIEL AT L EIBICA
NBZEDDETH D,

2) H%kOBES

1959 4EIZ {38 L7z R-5, R-17 o 2 HEIT3, # o
ARSI ORI Thoffcd LT R-5<R-17 ©
B o1z, 1960 FITIEHEE 2178k R-1, R-15 OJFF I
ik R-1>R-15 oG RSB, IO Gk
W D OB S e h o T, s L 1961 SED R,
Btk R-86 12, EHMEOEEA 2 8w LT, A%
192 5 LT L b bR IZ R L, Z oEERE
DFIFEMN T b W 2 RIS Lo Rl - L Ek D
HFENHEIND, COBRIIESES L 2H TR~
HRER LT 5,

B EOER SR RTE T HBITIL, [RAYRE
SR U TEBE LA bR REDRREETH L LY
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W, BERCEEND DRELYE—CT 5 Z EAWMET
BB, ELFBOYIOERS L UBPT CEYUE A E
T EH SV, BRI KRR & A AL DL D,
FTORBTFTTHIET S L0HE L,

B2H IREBRBERMEC IDEREORD

AERYIESRRIEROBHREC L > TEHTA &
13, &L OIEMTHEDBNT S, FIIEERE (1951)
i, MoFE—S@rEFEEOLHC X - T, Wb
W T ORARDOSEL I EAMEL T %, F 1o
FE3 (1961) (2 Z F i3 2N AR - BREOERE L,
EEREIEB O L > THA T35 LR~ T
VB,

TAEONRERERE T, ke QI SERERk D
FR B4 LBl 3 X O BEBNTIE OB H 5 =
LY, I EBEINnDLLATH D, KIRCHHOFFH)
{1938) 1% 6 AR5 7 A OEREIK OB, B
BURRAE IS 72— S B L& LT %, FINK-
NERW) B (1962) (XZERAE M TA B D 5
IR LIETHELTAE L, ZERBERT L R E
VIBER VUL E LT B,

IRBEDT ik, BEERELAHNC L - THEBIND
TAEOEBEE L BRI I8P & OBRAY 8
BT A S E, FEIRAEE LB FE—RENOBR
FHEEDLE), 5 L OB 4 % BREE O SR
BRSBTS - Ly A LCHBEARBT s 2
oti. AETIEFORBECD W THET 5, KRBT
1961 B ER L1,

1. HR&BXUHE
PHERIELEA 295, KF 192 B % L OV 401 20>
M TH S, MalbEA 4 BRE & U, FEHE IR (FEs
HT10a b, N: 11.25kg, P: 11.25kg, K: 450kg)
Ol BEE AR I LT S0, 50% MK 3 &
OB IER A3t 1o, KBV A, /et
B ELEE L, 8RB ED 3 REL L,
TH B AHTROFHEICL » CTATERMY B2/ - 72,
G BT O WIETRIEEE (X Ll mm2 34 b 3~4 2 T o
7o 7 A 30 DI HiBURRELIE RO (B & W (k3 &
Lize o2 LAE 401 SR REFRE TRIDE D o 12D
THRE»BEI Ui,

2. BEBIUEER

i EMOEFTEEARE TR D ERER AR LTEL,
MBI HL BT LI > TCHFOEBTILRIFTH -
foo TRI1ZAOMERBIZ LD &, EAULMHEE iz
HEWER TR L& <, 50% WIER Chiig b &<, Mine
M LT, BT B S MRk, ERITR AR
b, o 3 MEMICIIME A AL B
7otz (Table 33 £8), Z DX 5 efEmL, REH X
h 8 AT W CTHKMEEFCED bR, Tribbill
BOEFBBIMICEICL > CEL B ENTEL, oD
I 7RI B0, ATLEERIC 3 5 LR O ER R
& MEREE: & DBYFRA B U7-#5 94T Table 33 & Fig. 12
VR Lic, AH 192 5T, JEIER & BmRE & Dl
HE ORI AR TE e - o, BA2E T
TR R & RERIRE & ORI a 7 b BRE —EOBIRA
HET L LnBobhte, $Tibh, HAERRCERER

Table 33. Relation between resistance to leaf-spot disease and
amount of fertilizer (1961).

Resistance to Leat-spot*

Plant Height (cm) Number ot Leaves

Character (July 30) (July 12) {July 12)
Variety Do-Nyu Hon-Tku Do-Nyu Hon-Tku Do-Nyu Hon-lku
Amount _of No. 2 No. 192 No. 2 No. 192 No. 2 No. 192
fertilizer*
0.0 ‘ 3.30 ~ 3.38 207 , 20.6 84 8.2
05 | 280 | 3.19 391§ 316 15.1 16.2
1.0 2.54 3.07 40.4 ‘ 38.3 15.7 16.9
1.5 251 3.25 47.7 48.7 15.7 16,5
LSD. 5% ’ N.S. N.S. 5.1 3.2 1.9 27
10% — — 76 48 13 40
* 10: Standard amount. 0.5, 1.5: 50%, 150% of standard amount, respectively.

**: Index of leaf-spot.
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4.0
3
@ 3.0 ‘
3
"3
£ 2.04
=
—
1.0 : . . .
0.0 05 1.0 1.5

Amount of fertilizer

Fig. 12. Relation between resistance to leaf-spot
disease of sugar beet variety Do-Nyu
No. 2, and amount of fertilizer (1961).

XTI BREEL R b RE {, ik LU 50% MIEK T
LN E D o T, FEHCITER TRV, —RICHE
MEEOWINC X 54 EFRF I3 HBAOAN, BREE
DD Ty, Aoty bbb T oL
DR b, ThHDORBEERNS, CTAEOREC
BELCi, BEROBEHNMTHL7 Ahann8 AT
WO, W EROEBTARESES X 5 uBiE
[EEASHEMCEST5 2 &%, BENCHBBRCT T
LEPHEARESTEIFRD LD THB Z LAHEES R
foo ABBROEEPI TIL, FIDE OB & HEHMED
ABYOBANY, HA 25 LAF 1925 L 0 2 ki
KRERERNAD ORI o1, L, ZOERNE
MR L B8P o EB O BRI R A L
L EHEERT S Z LRI TH Y, CoMEREILER
TEXHLRBHFYET 2, ok, BAREY BHECERE
T B foici, JIEE, )i EOFETAFICHTS
FFRPSEATRELROB—CT 2L 5 E ST D 2 &
i3, HELAEHO L OTHL Z LIIHmTH S,

EIE SEBRLICKDEREOEE

HIE O R TIEEIRR DS L S B0 TR
UL & BEACBRICH D Z E bR, — i
ot EH FHE) ORFOLDIIEFTDELED L DI
LTt R o EAMI Bt R,

ANEPEE) (1952) (IR RERF RO BENC & » THRE Shick
HE A BRI OB A BEST 5 & LILFEFCE
LW TH A & L, SEENFORE, Bk 0E
&R D L Lvpd, T O E TIn b ErE
WUTEATRENNEE /05 & Lo faii L,

TAEDOFFEE R St 5 —E M s o EFo
SLEBOHUEIL—E TR, TATHERSALAD
AEREPYEL LT, roiitcotFTREIBFOE
NI L TH LR E L, FBEUNOFEAIAFREN
DEFFATBEBRICE LB Lb—RICEDHRT
Wb, TORER, KR, BECEORREME:, BEHE
DML EWC L » THEBEIhD Z LRBLLTH D,

SEE OB A BB OBENC L - THREL, MH
THREAE B Sy, 2 bhiciERefat#mcka 45
CEREST, A hEBRLY BHERALBRS DL
Eirbhd,

AERERIT 1960 itk = i,

1. HRBLUSE

EHEAFC T 2EA 25 68), AF 1925 (h) bk
OKF 401 5 (55) o3 BELHRA L, Th £ h N
HEZTEBY B I -f, BEMISH08,H15
AR 4EE L, 6125 BamkolfEine L,
KABRILIBEY, NARKICIL AR L, AR
By BIR Rk 3 KIE & Lz,

7 A 25 Hic 261k (R-15, -19) % v C AT A 5
Zleot, AR LOREBITIE LA CTH S,

2. BRBXUEE

RE&#E L Table 34, 35 R Lic, FCLAUE8 A
IHK LU 9 A6 HowThoriitl, BhkomEN
CERE R ERENRD LR, HORENR L OCTh DR
B EFEDEPUEDHEEFAN & LIt EE T
HoTl,

8 A9 BOMETIL, £EFHFPOE L 2BHEED
ZERIIBDHRIcH 720 9 A 16 A OFEERE Clise
BRI O & o TRIRRE DT Tre\ 2 EAVRETRY
LR BRI, —CH RO — BN R AR E
WEOR NI ERERE NS, £F OB B
SRR RES R & <A AHARED Sh, Ol
WO RIS T A FE— T, MR R
b bR,

WA LICRER S Bb TS BICHE 45 &, 1961 4
IR L7 BRG] (LR s 1 2 —5E 0
(== b v v LB OB OMINEE
Tl bEFE L (Table 36, Fig. 11 &) £HEWNIC
Lo TR Y, —MCAEFRENYEE Uik
Wl LT L CRE L,

Table 36 & Fig. 1l nBHEHlnl 510, 32
THREB LR L CHI0RR{T H2TH~8A8AE
LU 8 H 8 H~8 [ 18 |) 1oki) B MEHE B DO E
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KEMhote, ZOCEUETIEP ORI L OREHLIH
ELTOSAIFHBEDECLLDLDEELDNBH,

AROFHEMHE 235°C(TH2TA~8 18 H) ks L U
238°C (8 A 8H~8H 18 H) &DHICIXIZEA EFEDTL

Table 34. Relation between resistance to leaf-
spot disease and plant age {1960).

WEZ AL, RO 1960 EEORBR T L X i k
51, BERIC Y > THEFOEIMS—E T, IE
BICEE 2+ DR CIAES DA I Loy
LT, BHERRE G, C OFSFILLEYD (1959) 2
W LR OMKIE CTAEC B 5 fEd & $—%
+5,

LA Eofiinth, TAEMBGRCH T 28kt E

Date of BElic & » T—E T, —icuFhoffic kT
. ate o . )
Variety | ceeding | lsolate | Aug. 9% Sept 16%  yppggictE a RS AN TIISHIR E L
R-15 5 14 678 K[EMGH, KENEGEE—CTHEEL, UE
May 10 | {R13 | T3 5.60 DEBEEIT X 5T, EERAEL T Lo bR L
May 25 { R-15 275 758 RIS OBTE A S 27 5 S &b, MELRISHUER
D-2 R-19 ) 093 58 ECLERGHEDD L DTHS = LRIRTHS,
June 10 { R-15 0.99 6.76
R-19 1.10 543
R-15 260 6.07 Table 35. Analysis of variance of leaf-spot
jne2s | {R710 1 B8 | 5% disease index (1960).
R-15 1.85 6.44 Item
May 10 | {R71§ 2.49 755
R-15 | 210 6.96 Source DF. |Fvalue| F value
May 25 { R-1 24 8.9 F.Aug. 9| (Sept. 16)
H-192 ’ ’ -
June 10 { ﬁ:ig %ég g‘ié Replications 1 — 6.41*
) ’ Ages 3 2.02 12.55%*
95 R-15 2.71 6.06 .
June R-19 292 6.13 Isolates 11 13.76*%  6.59*
Ages X Isolates 3 1.31 —
May 10| {508 | S0 | ot Error (a 7
M o5 { R-15 4.24 936 Varieties 2 62.13%* 147, 12**
a ot :
H-401 Y R-19 3.76 9.28 Ages X Varieties 6 1.77 —
June 10 {E:}S 4o 818 Isolates X Varieties 2 15.86%  19.40*
June 2 R-15 3.48 8.13 Ages X Isolates X Var. 6 — —
v { R-19 2.75 8.10 Error (b) 16
*: Leaf-spot index. * *¥% . Significant at 5 and 1% level, repectively.
Table 36. Increasing percentage of plant height and number of
leaves at various plant ages (1961).
- Ch
\’Iest No. (period) aracter
) ~ Plant height Number of leaves
Variety ~ i 2 3 1 1 P 3 1

; ; July July \
Reading tm& (1~10) (15~2y7

(%) 1(5'%) | (49) () | (1) | (%)

D2 Beginning of test 100 100 100 100 100 100 100 100
End of test 146 139 105 102 126 134 105 103
H-192 Beginning of test 100 100 100 100 100 100 100 100

End of test 138 137

108 102 127 126 111 99
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FAH FERCKIEAEOED

TAEDERITOMEIZ L » TR DM, FOi4t
W 60~70 4 1, s hbiERiBE X h, #
HOEAIET R 20~30 MO & & T,
THCHE—ERC BT, 3B EEN) 2 BCT a8
B 2 MBLFR RO B L OK & 13— Trevs, —
Bz SMUBEIC L AR & PR B S BERD B  B 28,
PO\ B D F I N S AR R L 0 R
BHAIg -, DI EMD, TAEDEIRCH T 5%
RREEAVENIC X > TR ), BOCIELEECILE LT
HREE VNS, BB L - TR B Z &0
— RIS BTV B,

PANASSYUR® (1937) i23EM O A TR O 45\
LD LBRENRE GO &%, F7- POZHAR) (1938)
PREERIC & - TSR e D, %%uﬁ%kwhb
TG EHELT 3,

A TR — & CHCRE S R cEA 2 Bz ou
T, [F—EERNOERA Riz+ 5O MEFIC X 2HH
PR A EH LEBR R >V Tl X B, A
1961 4F & 64T s T 70 = 1,

1. MREKUF®

M%fﬁﬁﬁﬁﬁuiofﬁ%
DIEBCHiE X4/ 10 (61 4)~20 (64 4F) (k% xf 5
L, 6LAEI8 B 10 H, 64444t 7 A 21 Hic AR
% s 278 - o, AERFORER L1 mm2:Y o 75
(X010 2, BEEOFT X TOEIB—ICFEI B L 5
B L, MY pERT ORI 50 cc #E5E

L1c, R Sem UTOOHR L OEE Lo LK,

[ — W fh DFEA IR FHEH) WSV TA B C XKy L
(Table 37 £M), WA IVET S LT >LCHEE,
IE0E, BRI L OREDREBE A A L, 13

NICEA 258

X0 OIRHESE R DAL Fig. 13 R L7,
IEE (56 A R T BRI B B GILBIE O activity
WEAHTIDIC, Fvo— B FETHE L, - OFE

Table 37. Standard for the classification of
leaf age (1961)

Leaf age Position of leaf
I 2/18*~ 3/20
1 7/18~ 8/20
111 12/18~13/20
v 17/18~18/20
* Denominator: Total number of leaves larger
than 5 cm.
Numerator: Number of leaves counted from the
center.

Fig. 13. Reading standard of leaf-spot disease
index based on a leaf of sugar beets.
(0: none, 10: complete necrosis)

Table 38. Relation between resistance to leaf-spot disease and leaf age.
Year 1961 1964
Character Liiﬁ:gm Leaf size on Aug. 10 Igil;ei:;:?{é?)l%{kifg.slige Leaf-spot Incubation
: Aug. 21 | Length  Wideh | Length  Wideh p:ndejg i period
(cm) (cm) (cm) {cm) ug. (days)
I 5.0 10.6 5.0 100 100 3.2 13.0
11 6.5 140 78 58 - 58 - 36 12.1
111 71 17.7 94 28 37 3.2 9.3
v 6.1 21.3 11.8 8 9 29 7.0

* See table 37.
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VRO 6LEY 1L AT L~2ollick e - 72,

2. BEREEUES

H A D B A REST HEOREZILFRT LD
W, BELIGKIERELAGLESAI0AR X815
Ao 2EREL, #0884 Table 38 i Lz, I8
EERORE SILHIL, HEH L OEOKRE IR/
X, ER IV oER, BRECELTWTRbm 2T
Bote, SAI0ALH8A15HETHL BRIZEIT S
R OMEE LA k¥ L KILGIoMRed b, E
Lok 2 MBI —HRE L, ERIV TR

8.0
1 ~— Index of leaf-spot
~—==Increment(% Jof leaf length

7.0 F100 =
(2]
g 3
a w3
~ 6.0 F50 =
E &
g e —
5.0 0 o F
q_i

4.0 T T T T

1 il m v

leaf age
Fig. 14. Relation between resistance to leaf-
spot disease and leaf age (1961).

Inner leaves were artificially
infected with high inoculum potential and
outer leaves were free from inoculation.

Right: All the leaves were artificially in-
fected with low inoculum potential,

Fig. 15. Left:

From this picture, inner leaves are obviously
infected with leaf-spot disease, but they are
more resistant compared with outer leaves.

R E LT LA L Uish o te, Tiobb, 3 X
A AEOEFTERECWERESRL Y, FiLuEELE

@iﬁﬁﬁm$< SHUEEC R T B IE GRS TV) o

EBHIFEAEEI LTS 2 %R, 20k 5Ll

LT BRI B D HEDETMEE &, WIEITC L % HER
L L ST ORI H B - L ik Table 38 & Fig.,

UnbhELNTHD,

2 HEDRBEEEN S, ERCBERAL W h o
DREGL, R 50 (Fig. 16 2/), i Licg 3 53¢
Tm%%HJH%JUIVK@¢%%@NRMLTHM
BENNI G, O E0D, —ICTER &R
@%miEDM%%@%%O,ia@%%Dﬁvgv%
13 EBIERCRT AR R L s iclE S e, 2
DFERLIT PANASSYUKS) (1937) 23 U7ofs R & 30F
—8T 5, Linl, EWMOMA M 55 (B
IV O3E) OFRIEEN,  FRiode B8 1L 1T D)
W LTINS, 20BN, B L RR L OBR L
FUL, BEERCT A2HC R 2 KALBD activity
BLOEORIOWT S RE, WE, RES onR
SIS LB Lo SR S,

6L AR DB T, T & BEIRININ & O RBERE Tk
Bk BHEED - 1oy, P64 SR T Table 38 iZ/R L
ok, BHOTER EERUEAR C, EsE e
FUTHEMREBR D { 75 > 72 BRI E ORI S
B5, 20 EEDOTISETILE T 5 &, 64 FOLET T
ER T OB CIER IV o b okt LT, BRI
VI 248 Td - 7o, PANASSYUKS® {1937) s L 0% Poz-
wmwﬂ%&m HBBHR B O R RIBRIE IR & - T3

ERPH Y, FEXFRCIE LT, BIRMAE

Table 39. Relation between leaf age and, size
and activity of stomata (1961).

i ; Size of stomata

Adctivity of (%)
Leaf age | Part —— N
1 stomata® yooth | Width
Surface | + J :
I ] 100 100
| Back +
Surface | 4 |
II | | 172 191
Back I
i 1
‘ Surface | +
n | 213 241
| Back | H

i | ] |
*: Tested by the method described by E. OsHIMA.
4+ : Stomata activity low.

# . Stomata activity high.
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W EERRELTH A,

A RICT 2R 5 KIS D activity %, #
vu — U TR THE LS Rk Table 39 R L7,
WEL1EL Y AEKEL, 5EHC O TR Ik -7,
F v o — TR E L CBET 5 ET DN,
TROBEC L >TLHVRLELN, wEFva—LrDB
FCET HEEMIAE 13 EGALBABA D activity Ak EF W
LT3 e, —MCEOERIBRCLE LT, SILEME
D activity (TN, F BRI, BRI I OE
Wz it 5 R ILEREAD activity (3EERS 11T D% ic#iE-< T
NE Aoz, FRANDSEN' (1955-¢) (33D FME TR
LT 1 mm? 249 110 ©, BECIL148 S HE LT3
L5, TAFREOREE & BE TIEHEMIERY D ORAL
BB xSy, BEOHIAIECHT LTS, £/
FIECILERCBATHAERY ) OKILETE L A,
FEORILORE JIEEDO LR LD /X, 2y
— BT & A RALERAD activity ok/ME, BT
B0 OKSLB DSV LiGEDBERICH BH%, KILOK
XX ERIEOEGENED LI, RGN (1962) 113
RO RIT B HERAEBE L, —BIOEAREILE
BB L, ZEW & KILBRA D activity 23645 = &
A L, BRURIISIb0RAC L - THRIFL,
BTERM 0 OKRIB LU & BB H B £
WL Ty B POOL™ B (1516-a) 45 X f DARPOUXY
5 (1953) 1= %f L, SCHMIDT®) (1928) = KOVACS®
(1955) 7z KX DE R AM~NTUL B85, L LEALBE
BAD activity L IEREE LY,  ORBOREBA TIIERE
HBFERSH B L TELBRD, ZDMIZOWTIE, F
kX LRt BRI,

BAbEoz &b, RIREORALIER L BRI, W
FTHOETL B 50, BRI L OBRERLER
Tk - TR D, —CETERLE T SRR
PEL, BREERHI, COfSREEERCEE
B IO AT AR S EE R L OB i L T
FOEGIESRE VR BBORE 2, SHOME) L—
B4 5, EROFFRINE, FRCERLEY (I, 1959),
ortho-dihydroxy phenolic compound (HARRISON
52),1961) % & OV KILBARA D activity 7p SIRIERNIC X
HIEPIHERE & ORISR D EHE XN S,

LA (1963-a) 1 BIUREOKRE IO #E <, RA—#
ROIERE Rz T2 ROELHA L TV B8, Zhb
DEEEMZE L LD TIEH 52, EHOZCIS
AFAEREEROFEY BRI 2R, H 5, Lich
> THRES, B IOEEDEIMEYBET HBICIL,

BDE LWL O TERLHHET S - EICH-E ?«
XTH 5,

BTE TAEREDRIFENEOHR

TARDWHFRIES M ¥ DT, —RFho&E

irﬁ?bﬁh&u@&%ué%umlﬂ%ezﬁt
'?”3\\/ WETHB, DLt IRERNMEREOFR
RS TEBEMET, (FERRCL » TRLMEE
I BHHREREEE - T 5,

BT bk~ & 5, BAEEE TR KB SR T
DTAZESAE, EA 23T, 1953427 Y H L hEA
Xt GW RRED 1 DTH b, EAMELE O
PBRDTER oo, TOBENRETIER L,
UL, 1959 4R X 0 4R AIC B 5\ TSV B0
DHEHLLLEB LS ot, ZDOLSTHEDKE
HE LT, [IEMREESEOZL, BHFRECST 2
EEME A BIC T AP L\ strain & 7241 race OFE R L
VA 2 BHEROEYUECBE ST 5B TR O ZE
ENRECHTFOR 5,

F o TARILMBAEEIEY TH b, BRI ABTK
mEC L - T, FOEMANOEETFROBBECHENE
{EL, #£M& LT OFENAIBENELT 558D
7o T, R E O LR A SEEANC LT 5K
HE LT, 1) ZH#i X288 (hybridization) 2) A
HRTS RS & 554 (selection), 3) fi SFEFET DMK
f7cBAC X 5354 (contamination), 4) #£MNCE F
N5 EETFRIOMBERKILS & OHIEE o KB
BoPEBC X 5 ZEEEFROFENELT A EBED 4
ORI D, ZhbD4DIRRRER LI, flfE
HEHERMOBROKELFHE L THEMCED bR
Twb, L, TAERMEOFEECK T, i
& DR b U L ERE T OB B AL —RITI
Ez bRV OT, ASEIKECITRESGOFEC &
HBRETFRBE DL KRE B E/c 5,

AETIR, HA2B5OBBRRHMEIVMET LcBR%
N LD RERYEAL ST 57001, BEFERY R
T5EA 2FOBEBEMOMOBIDRIKIEOER B X
VA 2 B OBBURIEIUIE OERIHERIC OV THRE L
Fr, ASRERIT 1962 STt T - 1o,

A. BEEXEZRECTDIEA 2 TEAOERME

1. HR&BRUEE

A AR AL O FRRERE cEESI R, &
BERYRIZT 5EA 250 8 £ (1954~61 F5E),
AT 192 2> 3£/ (1954, '58, "61 4EpE), 5 L 0% 1960
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WL 1T

EEIHA D GW 359 e[l oG 12 A AL, HEHfIX
EMERR D 2 KA ) 3 R TRk s 27n - 72,
PR LWL, B 5 BT L IfioRBuc il L
72RO THB, HMELLTL SWHERTKEML
Y- THREL, ThE SLICHR LD ORI,
SN I O P 1 1B (1/4,000 mm3) 24D s34
BT 5, R0 7527 va vH#60 & L1, St
45m OB Y 450cc L L, TA IS BIC BEEEA
hals =8 i

HEDR 2« R EGRE O ER L OF R 4 B L

CRLICEMLUTH %,

2. BRBELUER

BT 5 B 23 A XK T L7 (Table 40
B8,

WRIBITL 1961 4F % T FER & AT & LBTH
5120 L LEIEARD B TH Bk BT R 4 g
LY 3 BRI BRI O EE T R BEIE Bt 9~10
BECE L, BEKICOLTL7 A30H, SEER
(39 A 3 BICFAIHERA SR L, Table 40 it 2 DS F %
RL7Z, S

Table 40. Vigor, plant height and index of leaf-spot disease in populations
successively produced from 1954 to 1961 {1962).
‘ Vigor* Plant height| Number ot Index of leaf-spot disease
Variety Year of seed {cm) leaves
production May 23 | July 2 | July 2 | TJuly 30 | Sept. 3
1954 1.6 25.4 12.6 247 4.48
1955 2.3 26.0 12.3 2.76 5.33
1956 1.6 254 13.2 2.28 4.49
D2 1957 26 287 12.3 248 413
1958 16 24.3 11.7 243 542
1959 3.7 30.2 12.3 2.40 4.38
1960 4.6 30.5 13.5 2.32 492
1691 5.0 30.7 12.9 2.16 4.96
GW 359 -2 1959 26 247 12.3 2.89 5.14
OB TR (F:3 Lo
ool 1954, 10 228 118 352 5.74
Ho2' 1958 33 30.1 119 3.13 5.28
v 1961 40 206 12.4 2,91 5.18
LSD [ 5% 1.0 2.6 N.S. 0.69 0.87
| 1% | 13 35 N.S. 0.94 1.18

* 1=DPoor, 5=DBest.

BREROWCEMOBTL, —BCREIVRR TH
272, 5 [ 23 BTk 2HENIEA 2 B L UKH 192
BRI R LB L, —CEREEROE
DIXHENARE T, FMEROFLVS DX RIFTH
27

[E— R 6 A EE R RN o, #
HEBE RO/ - o 2D Bk, FREEKY
R+ 5 £ H ORI BT 5 BETHHRSFRA E R
—T, RELWEEIRDOR At uRTEDE
HEE S iz, TAZEIMIEMFES TP bH, mutation J %
\ X natural selection A& Uicidiut, HABEO K

F X OHEMOEEFIRRERE, g5 EHE
WMINCEZ bR, COBELTRCHYTELOTHA
5, 2L, SO OWTRTESRNAYET S,

KRB OAER G, HFEN TOHEA 2 5O
T AWEOWIM LB GEA 2 BHEM O WPk OE
1b, T BEENAIC I 545 DT, $5 6FT
Bt Lok 5, T LAKRERMNRESEDOE DU
WEHREIC BT S RREEO R % strain & B\ % race
PEBRPSEREC L » CRAEL, FELTWAI LI
BETHEIABKREVLOEELBRS,

F o ABRAS SN, EA 2 Bk AR ARASMER
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IR DWHKZ OV THEYTH -0 E5RT, TAZER
TOF WL DOV T ORICEE L TiL, W REMDEH
B3 2Idk T, & Qe AAERC T A RTWED
AWy, Th EBEETAHESCOWTEMCREL, #
WA FRABEMT 5 LD THETHE Z &% bR
LT B,

B. #A 2 SOEREDERMHER

1. BHEBXUFE '

1955 457> 1962 55 T 8 74, bl AERRS
DORBRES FLITHEM) CTHEME L, TAFEDMBELK
R SHACEA 2B IUAF 192502 BfEsr
AREOMRHEE L, 2hHOMBIXEERE I
BEEDRIRT CRIE S iz, 7072 USRS B BRI
Fh Lich » 1o BBREBIRLESED A RECH B,

HREERS © BHER OFARED, LW ThOERTLR—
T, FAEE LR LIFEETH D, BEMAGHRILL
K4 b 10~20 AT, BWEFRDILI ATENGL 10 A
OMT, FERIZ L BFERIT P,

W OFRWELDOER 2R 5 odis, W
ARG ARRBHE R OEIR R A B L, BURER
wRDIz,

2. HERIUEE

BA2HRIOAREF 192 50K EMOZFERICKT S
R0 T Table 41 & Fig. 16 IR Lz, WTFhomm
o T h, T OREHERIIERIC L » TEET 50
—REET & L TEA 2 5 TIREROBE E & L ICHRHE

~——Do-Nyu No. 2
6.0 ----Hon-Tku No. 192
/
5.0 . s
~~o §=0.0205x+4.337 £
Y N s
g | N
“ 4.0
E
"5 I
x 3.0
.
2.0 #=0.4548x-+1.0934
1.04
1955 1956 1957 1958 1959 1960 1961 1962

year
Fig. 16. Yearly changes of resistance to leaf-
spot disease in the commercial varieties

of sugar beets at Sapporo, Japan.

fBEpmL TV RO L, AF 1925 TiivTho
FERIZFVTCLIHE—ETHH I ENBDOID, D
I3 e a et i b st 5o, [ERESY
RERMCEH L Fig. 16 & Table 42 7R L7z,

Table 41. Yearly changes of resistance to leaf-
spot disease in the commercial varieties of .
sugar beets at Sapporo, Japan.

Year
Variety 19551956h95719581959P96019611962

Mean

3.30]4.30(5.00 3.14
4.30/5.30| 4.42| 4.42

D-2 1.092.58
H-192 [4.91|4.66

2.58/3.10{3.17
3.50] 4.70, 4.00

Table 42. Regression coefficients of leaf-spot
disease index on year (1955-1962).

Item
Variety %ﬁigziség? Regression line
D-2 0.4548 +0.0625%* | 7=0.45482+1.0934
H-192 0.0205 = 0.0965 #=0.02052+4.3377

**. Significant at 1% level.

FRICHET B FHHHE RO R A AT L » TR
D, A 2 BT by =0.4548 £ 0.0625%*, AF 192 BT
by=0.0205+0.0965 T&H -z, BEA 2B COEIRFEEIL
HENIZ 1 % KETHEE TH B0, FF 192 5TolE
FBOIHEAMNCE T T, 0xhixhd, AH 192
FORFREIFERICI DBAEETH L2y, HA2
FOBRREELEROEAE L biIcE LML &L
Z E PRI B2 R,

LU EoRB R L OHRE KRS, HEA 2 50BHR
BEHEOKT, TbbEREEOMING, KENBE
SHFEOZL, FLBENEC X 23D L5 X 0T,
D LAEAZSEMO L 5 foikbitk iz LT, &
hEBTRENORGER, JichbbREErRicTs
strain ¥ 7:1Y race DFEFEEIREIN S,

TR 1D DWB D A D TR E 2T
& LCid, mutation {3 KXABRTHH S5, F B
FRHEOBEIOEIL, HoOEMOBZNER L LT
preadaptation DIRRETHAEL, RS BRI
BSOS EECE, SREEOEMC KT AREN
DV TORMEBHIABICIEE SRS b ey, KT
PR RE L LIRS h D LB &,
I ARk OEA L s - €, IBPEREAY SRR
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EIR D & 5 IORET R A L oRE DR E D4
FAPIC BT A EE KRBT 2 X 512/ h &b
MWEXh, FEREGEA 2 BEMOBREBEOWA, +
EhLEFEOET A IS L » TR ER S 5,
WFRICR L, TR ST HEA 25 O BBHRIDITE
OISV, B 2 B LRSIl <, HUR DDy
strain ¥ 7:i% race Dk L UOHFECLEEASTEEIAH
AEDTREVEEZELDRE,

E8E TAXRMRENHLANE
(HHEgRE) SOBR

TAFEMHREC L > T, TAEELCHERIWDK
OB EI D £ LMk, REBDOLOLEZFODL
DEND D, ORBMEOFHBUCEE T HEBEN, ¥
TVOBES RS R OREIIED T\, ROSE®
(1954) 13, FHERFZBOR G MRYHEFAA ORI L
B ERIRE LI,

Beta BHI#H T, B (FH R I OPTABAEET),
iR, ZEH R X OHEN SRR T CREACEBRT S
CEMNIBEIND, ChLECMEOREICEY T
BIBEHEN R L OAEBERIEIE bR Iitbh,
OWEN & RYSER®® (1942) 13, o hoOEBBERICD
W TORESFRIIIE A B 2 s, Th A4 508
BFERET D E D, MR OV TLEEMLT
ZEh I Tl o T, T 7o KNAPP) (1958) 1R s L OVHE
WO & B BS T 5IBEENH I R E LIS d 58
F#L T 5,

F7:5F -7~ b (table beet) OFEETIZESL L
TOAHERICOVTOMRE S - fedbh, REZNIK®
(1955} (37T B ORI S ¥ b anthocyan X, T
~C N-anthocyan G, \ 3} 3% betanin $EHFED
flavoanthoeyan ¥H&HAFL VB &R L7, %

Table 43.

D% betanin DOREEF I IC OV TH OO 435
TN,

AT, TAZEE LB X h 2 BEUHEREL O %
WeHbh 3 Y v 7S ROFEFRMOFRBICBES LT 5
03, P &R & OBIR, RERE L UG (IR
Hihth) & OREFENBRGREWES T 5 BINT, Bk
OB B I 2T,

E1H REARSORERR

TAEBHREIC L » T, TAKELIHERIN DR
oG, —RCKEEETLHL0LEB LV
DECRNEND, OFRMEE MIZE L OBRIZ O
Tit, NOLLSD (1956) s L 0¢ FORSYTH 512) (1963) (i
ThZiRER L UERCES 06 L ORENTETH
B EERMELTD, TATHRIER L OB
St a B WO T HDORBAY B h o7, A
TRERIT 1958 i s T » 1,

1. ME&LUHE

HEEb R & Enit Table 43 R LTH B L5, T
AFEORIZEME GBA 28), F— 74 v~ b (table beet)
& BRI (G-67) & DZFMT X 5 Fp Bk FEM2ED
AR OIRVIRBLRZRTR (UL TPl LR 5), it
DR, BLUF—Tarre—+rOBRIWTH D,

EOMEHE: 1% 2 2 7 — v EERE TRl LK
R L, 3ROz —~Fukiiz, T bFT O
LB E AT - 1,

FEWEHELE LTIRD 2 DO F AR L,

1) R=s¥—ypu=t 77 78: FRARIIEESK
No. 50, BREWKIL7 2/ —vESERSWE (747 —n:
OKEEES - AK=4:1:5), FRTH ISR, —kit bH3E
TIER L7z '

2) BHRIG: NH; #2BI0957 v 0 Y Icss3

Chemical properties of red pigment coloring the different parts
of B. vulgaris L. (1958).

Property
Part -

Ry value

Reaction with | Reaction of extracted solution

NH; gas with diluted alkaline solution
Surrounding sites of disease spot in 0.07 Changed to Changed from brownish
sugar beets, D-2, (Red). : green red to yellow

Surrounding sites of disease spot in 0.07
F, plants of table beet X G67, (Red). :

Hypocotyls of sugar beets, (Red). —

Root of table beets, {Red). 0.07
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T A EBB IR B 2 B R 220 F 2t 159

% R,

2. HREHLUEER

F =T~ OFWRIRCL SR A {0FEIL betanin
LWEN D, N{bgr a7 v v 77 vt BT 5 0%
T, D R i1 0.06 T 5 = &% REZNIK® (1955) A%
WELTVD, KRBTIL - DRELEBL, TAED
ARV HEER (SR K OYRBE (U BE S35 (G R A MY Lokt
% Table 43 (iR Utc, AHER THER Lo\ ibds L
OHhA S U7 D Ry 12 0.07 TH - 1ohy, o
DFILF — 7 v e~ b ORI L » i K h7s betanin %
S E LAV ERIC X - C, betanin & F—#E T
HDIENHEE S i, F 7 URBAN®) (1958) i%,
betanin (LB T/ < #43F flavoanthocyan (Ry=0.09 %
XUr020) ERCHBTAZ EARELTV5, KF
B CimCE T E e o e,

EMRIEIC X 2 E T, BER]SHM %Y NHy # =
CHELCSE, LR L REEIRO T iR atkR i
B Ltc, FlofhBEoOmMBRICET v 2 VIRERTL
PR, WTRLRECHE L, BEMCiIEBL -
o THBOEMERIC L » Tz bR ck R EHRLE
A4 anthocyan, $/ci>b, betanin P73 EMEK
EORERE—8T B, Lihi~fcR—r—y o=t s5
7k JOERRIERIC & » TEE LIC 2 0D %26
PR S DR AR, O B ORI
F7E$ A betanin ¥ 7oL betanin LD GFITITH T 5
LDEEESIND,

MABRY 55D (1962) DWFSEIC & - T, betanin %
Chromoalkaloid O TH 5 Z &, EHICLOERD
#5Ho & > T Neobetanidin & FEFid 2 2 & AV RIS X
M7, PIATTELLI & MINALE™) {1964) (% betanin i
betacyanins O 1T, 7 # ¥R D Opuntia ficus-

Table 44.

indica MILL. DRFECLHFET L 2 LG L T 5,
LA L, #EUEOKBGKCHE T 2k 6818, #—-T oy
— FOFCRIEE LR CIRENC IS L Twv B kR
(betanin) & [F Ud Dy, Frid o UL tZRiC L
> TRBETDLDTHD, SPRAGEH) (1960) (L TAFER
st % betanin D& BEAAFIHMGTICHAL, 14
HOXBRARNCIEOGRIIAEECIEL, 240 T
AT B EMAT 52 &, £, betanin DEF
1110°C TREB LD ERREL T B, & OB
SN SIEROROBENKEC D I X hiEn
CRBEINRDIENHBLI B EELZDLN D,

F28 AERESOFECOMENE

HI TR R B, REOFFIER X 0RO
LT A FL, L $iC table beet DFRRITICHE
#4375 betanin #F 7211 betanin (TR L= L [H—
DLDTHB I ENEESI NI, ZDI&nb, HEHMN
&R E & ORI b EIOREFMC L2
UL D TH B L E2 bR,

F 7o, WREhE LI L OBRICOVT, OWEN &
RYSER®®) (1942) 75, HElihfe & .03 & I3 e B
Hh, WEOOKRGCEEROLFOITNE T, By 4
BOEORETCLLFALEEOTHL LRERL T D,
SO LILIRERE & OEE & OFELL pleiotropic gene
CXBLDh, HHCIHEFECES TS gene MT4r
 linkage LTV A2 EICHAT AL D EEZ B A,

INHOFFERICHE DT, AT TAEC KT 58
BORMRBLE & O3 6 (Rlhn) & ORRA A LB Y
WD, FHEIL 1953 Fin s S T,

1. ¥RBRUHE

TAEDRERBRICHB U 17 G2V, RHE

Relation between the color of disease spot on leaves

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

Color of crown bud/Color
Variety of disease spot Total | 2 P value Notes
R/R | W/R | /W |W/W L
. Hon-lku No. 398,
Japanese variety of | 118 | 145 | 0 | 93 | 555 | 65411 P00 ~400,-192-,390,-398-1
sugar beet (81) | (100) 0) | (64) Hokko Ne. 1.9
American variety of 190 56 0 19 | . GW 304, -344, -359
sugar beet (339) | (100) | (0) | (34) | 265 | 4810 P<0.001 443,476
German variety of 60 99 0 49 R
sugar beet 61) | (100) (0) (49) 208 | 24.10| P<0.001 KW CR,-E,~-N,-Z.
B. maritima 35 30 2 12
(Swiss chard) W7 | o) | | @y, { 72| 0.01<P<002

Foot note :

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

W =colorless.



e KRR #6s W1H

LB L OBRAYNE Lo, AEEEIIIATES L
17 50~60 fHfk, #ElREIAL Table 44 1R L1,

TAZER, W & U3 (o s d 4R
CNEHE Lo WEE D BRI ) & Fl—, IR o
W DL OH IR TH B, F oA A LK
I (A AT 2 2 L AT iRIe D T, v e
O ERER S & OBIMR A A L7 SRBE (ks D UWOH (D
WL, REDRE A —IGME L, FROA DT
B Duakns L, zofrEFOLLThLh?2
KAl fe,

2. HREXUEE

TAFED L6 BffiL, S1EAY (Beta maritima) 317
BRI DU TIRBE (D & DEE 0 & DB BRI A L
Foo  BELGEE 16 1oL TR OB RN AT B
(A7), GW 258 (7 4 U #), KW ZM08 (F1 )
O 3 PRSP LC Table 44 123 L7e,

A TEAFIC DT, DO R Ty BT Dok
RN E AU T B - End B, L LRGN ED
BEICIL, DF OIS (6 T B B IR (U
DL DL BB - fo, o LRSS
LHOR D X 52, FOF PN Uoa, W/RIC
5 R/R DEIEL GW R fliRlF T 339% Th v,
BOAER 81%) L8 KW £ (61%) Sl L
THLSKED =1,

R & O s & DBIRITOWLT, ik K2 B
Frd Il o R, ATEOGTRICRTE X2 O
K& <, AEMOBEMEIRS TRECI LB
ETs -1z,

FORSYTH 512 (1963) i1, FE@EENIIEREESMN
RO BEIZ OB 2 LHE L 505, KR
BEOFEEI BT, LFEIEEEOBEICILRESRE
PRHIER Livoay, LI oR BRI 3 U L R AR
HORNMEA 5 IR 6T, EEBRRYET IS
bbb, Lichai-T, FHOEK M & BELE & X EEE R
Fied 0. REOFEEHGZED B I AR OLFE AL TR
M TH5H &, FrOFONESECOBEFCIESOD
FREIDOZ L bbb ER5RL 5 5,

FIE ERELRHELORER

RO X 54 SCHMIDT (1928) 1%, TA X & B4
f& (B. maritima) OZFHHRITK T, HBRBBO
HEOREY, B. maritima OWSHERFPBELME AT 2
LS LTV B, NOOLS) (1956) (2R (5 DR\« Beta J
DEATI, ORI O L OILE ORIEDFFAH I

O THH o &%, F72 FORSYTH 512 (1963) (1IER &
WG & B Tlerh by, SRHEO MBSt
LI T hFhlE L,

X HIT ROSE® (1954) 43, TANEMEEELH (B
maritima) & DHERRABME L, FHEAEMONRE &
BOPOE & e BARIC B b, FERDAME T8 o ok i AV
PR ORI 702 Z E X WE L TV B, F 72
FiLuTOWICZ %19 {1962) \I—c MR ShfE o iR
T, KB & IR S OB R E G E LT B,

AT, CTAFRBUREE ST R OEERL R
mb, RBLNETR O & BRI & OBfRY H =
B L, WHRGIRORES, —BINTSaiE s
oS3 L ToOBYRE LI h 55085 hizonT
WA LIRSS oV TR B, AT 1958 MR ks
NS el

1. BR&EXUAER

TAZED MRS BE3R L7z 29 ff (Table 45
BB o, FoBERBCHERLCGEA 2SS, K
B 192 B L OKFE 401 50 3 REHCOWTC, K
Btk 3 X O — PN T B B OIRBIE & &
DEARARE Lic, MAEBARLL, SR &R
= OBRIZOV UL A MER 50 fiifk, % cF—
P st @R OIEFME & RBLE & DRIz oL T
(RE & % vy 300 fEIR T - T,

SR X OB RO, PR LR, th, o3
DRI, BRILI,

TAFETE, e s CFE LILR—DREFIC L -
THEINBWE & S, G OFRG S OILLH AT
WTH 5 (OWEN 569, 1942), & ofRBie % e Lok
L, BN bR X 5 IR E A RAE ST D C LA
THETHLDOT, HEHEELLHFE L ORI THE
AR I -7,

2. BRRBIUER

P30 20 RfE A F ORYUEREC X - T, W, P, 55D
3AEERLCRIAI L, PR LRBLO, PR L
OEF L, o L OTREE(L & LR L OBIfRic OV TRA L
fokh B % Table 45 IR L7z, FicXiut, W/R (HEI
VRS (O, O IR) 3 R/R Rk, O
HbR(n) OBEEE, EHUEOMRYBERETIL 146%,
EYE R (122%), 3% (128%) @ 2 FHT i LTk E 2
S, EFUEATD, §50 2 BEEICILRE /R R
Lk oo, 75, WR x5 W/W OE&IE
FUEARAERETIZ 41% T, B p (61%), 55
(115%) @ 2B L TRb/ME L, IRERE &



FHE: TARBEHFERPUEC BT 2 BRI

Table 45.

Relation between the color of disease spot on leaves and the color of
crown bud in 3 groups of sugar beet varieties classified on the basis
of their resistance to leaf-spot disease (1958).

161

Color of disease spot/Col-

or of crown bud

Degree of the

: Notes
resistance R/R | W/R | W/W | Total
Resistant | 334 236 96 676 | D-2, US 401, MW 111, -131, GW 602, -674, -359-52R,
(10 varieties) ' (146) | (100) | (41) | -674-56C, SY-D, Cercopoly.
Intermediate | 287 | 236 j 144 667 | H-192, -339, AJ-1, -4, Polyploide, K. B.-NP, S, K.-E,
(9 varieties) { (122) | (100) | (61) . MW 391, PZHR-4.
Susceptible 233 | 182 | 200 | 4, | H-401, -400, Zwaanesse-1, Czech-1,
(10 varieties) l (128) + (100} ! (115) { Hochzucht-E, Polyrave, KW E, Dieckmann-E, -N, -Z.
Table 46. Relation 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 (1958).

Variety
Degree of the D-2 H-192 H-401
resistance N
R/R 'W/R ‘W/W! Total | R/R 1W/R }W/W‘ Total | R/R | W/R | W/W/| Total

Resistant a4 ol s | sl 3 ool ol 0
plants (293) | (100) (100) | (100) | (33)[ |
Intermediate 107 | 75| 60 242 62 | 92 | 106 260 10| 17| 18 43
plants (143) | (100) | (80) 67) | (100) | (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

ota (137) | {100y | (61) (66) | (100) | (113} (68) | (100} | (70)

W/R 2542 W/W 0BG LM 28 X 5 %
Ihitz,

Table 46 i1, BHFIEFEBRE L RCT58A 25
(%), KF 1925 () ks L UAF 401 5 (55) © 3 i
DU HNWEL TSR T A ERORIUSEE U8, B, )
BFREIC LT, FRENE 3 ODMBERRCR L, SR
B DIREE O E OBMRE IR LI, B maritima
O OEYYSRETHEA S R, BA 250K
HRE LY R4 5.0FOORCEAERTIL, W/R X
% R/R OEI&IHBHIEOBICIAIL, Eiikom
WRATETIL 293% bR E <, AR ORE T
143%, FHURETIRRDNE < 39% TH o7z, ThEM
U, A5 192 Fis b ThBEShioh, HA2
SR LT, bE VEELHHERLRSbAL,) -
oo AKH 401 B TIHISHIE DM BES L2 BD bR
mateDT, HA25E LUKE 192 B\ THIZ S
N LR OBEENIAD D ENTEeh o1,

E7o, WP T IEPUEOBETF % > subvari-

ety US 201 o.L3Fth (IMHlE) ZESETH D, KEMHR
WA ET 2 EEIERTH 5, IR LT, B
& TH§L > Deming o BRARAL 51-319 .03 (8 (i
) XETHRETH Y, BHEOKHIINETHE, <
DFSEIL FILUTOWICZ 510 (1962) D4R L i1
<HBELI,

L EDTEERBES, B omaritima O BHEHHREG
BT 2 BET L OEFUEREEA 28 &, O
HAE R T 2 IPUEBEAN T, @ oEERs X
OMEARCILE LG, REBEORBLT 5 HE IR
B\, Lo LS oIS (B maritima O
SEETFSEA ST STk, — BRI
FCH B LALEEDHEED - 12, THT, ROSES) (1954) A
HL T L 57, HEHBAEPIEEF ORI &
eh 5 BEVIPETHFTL I LIXTER, Tihbb
ORI A HB A EEELT L L EREERTH 2
LIIMTE TR, KREFEAEIUE OB LT
D—EEIEETH B LBV 2L EIRM L LI
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GNP AP IS B Gk 5 3 G I Nl b &5 iR
Hrf B Lsw o S bRETNENTH D,

HAH BREREORTILE

AR & DR {0 ORI FEBLBER I DL T Kvapp
2 (1958) 13 G & R 02X DJRIEFH#GEL, Zhbo
2 DD EIEF OG- & - TR £ O i e
f, Rk LOEOECALT A EWELTVD, Zh
Zxf L, OWEN & RYSERS® (1942) (1iflfats L OO0
FRILIADOBET R, r DFFETHME L Tk D, RR,
F7oik Re THIUTHBEL & CHfREE gD, T
HIUTEE B/ D E LT 5,

NG 2 D08 A FEROBYEH I — R E
& e i B iR X OV K O ESE M R
ZEfTh4a & 2FE A RL TV 5,

HIER TR~ HRA RS H D B, SRBEE & L3 L DB R
RBEHETH D, FROFHLLHE RO 0 BT 0 2l
BL, OFBSEE EOMACIRERRESARE L
S ERHBM Lot COWMEMEBICH LT, K
HiCUMBT e & U3 & OBRA BRI i# 5 &
EREME LT S » ofiRie oL GR R B, AR
1963 ISk 7 - 1

1. HME&ERUBE

HA 25 BEE LS, (LIEG ERE G T iEn
@tk () o sibeross 12k » TIHBE L7z b D% P EH
(R/R), & 70030 & EHE (A SR i fo T R (Po) ©
sibecross IZ X » THME LI L D% P 4/ & L, 1961 4%
CREOREIC X B Fi 3 X0 Fy (19624F) 47/ L, =
b 4 RV 1963 kR Ui, RBRFELm &k o
6RIETH -1, WERAEORGE S ERTZL-T, 7
B 27 BICHEBEE L, 10 A 21 BRIt & O3l L o
BEfRA LA 4 R0 LEmC o THE L, FHE®
X Pig. 2 1R LI DERUTH 3,

2. BRBIUEBE

Table 47 R LIcHBREND, P, P B5IU F
D 3 LB CROHFE (f L ORREE) 1Zou Tl
DHEENED DRI o1, B BRI, LFOARE
DAtk & EFED LD & H 493 : 148 T3t LTz,

OWEN & RYSERS® (1942) (3, ARlhiffits L OVLEHE
ORI S+ 2 BEFILEEEBED » v FvE0EE
FEIZRT L LTV B0, ZOWEcESO TARER
BREAENT5E, P, PRIV F ©3EMDLHER
(k) BB L ToBETFHEThZR RR, r B I
Rr C homogenous 7#MERETE S, = DEEH

b Fy AL OZESE (IRE) skt 4o & ugfo
OB, BRI 3 LT 2 o E it s h s,
Table 47 15k L7z 22 DfEH 5, BTG E & <
—F L, TROMRENIE L=t EDE X R B,

Table 47. Segregation of F, for color
of crown bud (1963).

Color of crown bud

ltem Total

Reddish |Colorless

Observed number 493 148 641
Theoretical number 480.7 160.3 641

Segregation ratio-v ' 3 1
; XAZE_ i [ ‘ 1.294
) Degree~ of freedom ' ‘ 1
| 020<P<030

P value

LavL, FIE(OL O P EHOBRIEGOICE L T
i, DL O LEEEOLOEAFEELTHRT S Z
EEIE IR, ZOBRRATENE 2 3k S
MEREL BT TICWE e X 5, LFEARATH
S THRBEOHE TH S L ERLT, ®EOOLDY
B 2R LT 5, Lo Lo Of Rk IR
AL P OBEFI R BEFCEL CIRMNES T
RR CH - 7225, RIBET & DIFIC & » THRIE DR
BB 53 5 o E T > TR REBES DREC S
LLDEFEZDbRD, VCEREBEN R BEFR IO
TR EMRBHOERYRT CERET LD L 25
DEETOHEIFI L » TRIAT DD ERET DL, A
B X OUOIE MY E BICHRe TH Bk OB E T8k
RRCC #7041 RRCe &ich, LGOI HRE TRHREEN
EEOCD L DOBIETFRT RRee F 72t Rree, F720
L RBE O & LIRS GO BE ORI TR rrCC,
rrCe, rrec DTN TH S, ZORECTS > TAH
MBI L P, Py FUs L0 B 0 4Tk 5
TR B ST 5B IE T B D T & Tl i U7k
RIEOVCTRICHF T 5,

Py E£FCFEEAA R/R & W/R ofifkiz+hZh
220 {Efk & 14 {BfETH D, PHEEC LD E UL 15:
Lot & - T S h B 0 & — 3%+ % (Table
48), Lfcnio T P EMGEETFE RRCC & RRCe &
DL O (FHETOCThE R/R) B81:1DEIGHLES
P& UCEKR LR BEAS DRIz L - Tz bhvic
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Table 48. Segregation of P, £, Fi and F; populations for color
of crown bud and disease spot {1963).
Py Py F ' F,
Population
RR | WR | ww | RR | WR | RR ' W/R ) WW
Observed number ‘ 220 14 228 254 . 16 463 30 148
Theoretical number 2194 . 1406 228 2531 : 169 450.7 30.0 . 160.3
Segregation ratio 5o — 15 .1 5 . 3 . 1
12 0.0273 — 0.0511 1.280
Degree of freedom 1 — 1 2
P value 0.80<P<0.90 — 0.80<P<0.90 0.50< P <0.70
bOEHEEIND, ek FHIC LT, IEREFHORMULE B, —IE

Py R EBEACE L Qe i x 3, FREA W/
W OEEOINBEREITVWBI L, 1 FLEHT
BFEBHA R/R & W/R DL DOMNERFEN254 & 16
EtkTH v, 151 D4FEHIC B —FK Lz, Licai-T
P, £/ Py £ LR C EETBL T hetero-
genous TH H, BEFH rrCC & rrCe GFEHMIT &
12 WIW) Ok 1: 1 oS CRE X BT (P)
PHFB IR TH S5 LHEE IR,

Fy B0 HEz M ¢ R/R: W/R: W/W=45:3:
16 &ich, ZOSEILIC X > THEIIN & R Bk & 81
PR LT L — B L, LinioT, PL&ER, P
Fds L O Fy EHORBICEE L A 3 LU0 P B
BEFHAERER RRCC, RRCe (1:1) 3 £ U8 rrCC,
rrCe(l:1) TH A L Lic 2 L OZXIEATH 42§
DEEZ B,

LA LEO#ERS G, HREMHIE, RUIREL S ORI
5423 REETF, 1000 OEETF & HENER Y RT
HEHET C REFOFECL - TRES 20 THA
5 LR G, SOMEE ARETBRACIEC DR
BAD AT BT 5 & & 2l L ck5 I (Table 44 ~46)
HREFINCHFNT B b0 EEL DR S,

FRHTER &3 & ORIz Z b IS C D &5 iR,
KNAPP®) (1958) 43 G BT & R ET & ORIEMIIEH
1L > TG BT LA BRI L <—5% L
T B, BENLHOEFEME SO TN LICER
FHEHBH L OB ENTRIEROB) THB,

BETH x5 &
RRCC, RRCe, RrCC, RrCe: Lt X CVLIFMAITAR
RRec, Rrec: JHTEOGLMERS O T.OF MR
rrCC, rrCe, rrec ;. JREL ke L OV (00T 835 (1

L DBARC & > T, FRELE L OF B & DREGEE B
A enHEs, ZOBENAB S, —MICIREFHETE
BRI ISEE S 37 D 2 7o 2 & 230 B s & 7

27,
BIE AIEBLCXI3BHREREORE

MR RE L TR 570043, FOHFRME
L LTBHIGEE T oA b OV R EREC E
TR C & DER RO ALETH D, §
AR+ DR OREB R, BESEL
K54k LORPFOL T L » CHEBYFT, FK
BIOMBIC L - THELCARL, FoiBigoxs
WAL, REREIRY— &b, Licaio TIERE
THORERIY e AR OMOL, RHURIEYITER
BHROLDOBEE L &ETH D, Th TREOEME
TR NG 2 H A BER A R T e iy
B

B1E FEEERSZOEENR

KR A SR 4 B iy, SRR A BSOS
DSR2 B b Z ENRERIETH S, TAER
PR ORI L, — B R IT & B AROE A &R
MENh b, CHDILTAFERED TR TN E S
CHAET A Z EARETH B, i, HERC L - R
SELToR S i b THEE D A g F o5& LT 5,
FRANDSEN!® (1956-b) {3 TA ¥ 1 E{kico v T 1 @Y
H 1~5{F LETIL6~15FaopdiaTrmiinsg
&L, FHAS(1962) IFEDEPUEIC L » TR
2%, LIRHEY D 300~2,700 2 DT AR IR S &
WE LTS, 74 Y 7 Tr—C HEHR O A T
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DG ENRT ARG E UTHEY, FORE R LovH
T W TRIESED DR TV 5,

—J7 B4 v TRERR & U OB R A e LT 4
FaFH LTy % (SCHLOSSER™ 1957), L LEH E
THER IR AT E SRS B 5 Bl o
VENBMTH D &, FRERCH ) ORKELEL
THEPD, ChLHEMmEL L, BHomELrsC
765 EXEBNFEERTHDL ERXELLR, ZDL
S7BLE B, ARECILEBROBUEMNEE K OB F|
AT DEBEC VTR Uic, 3L 1952, 761, °62,
63 RIS D7 0 1,

1. ¥EHBIUHE

WHR LIc ST BMIIA A L, T 0hU A i
Hltz, 1) B b oBRE A ERT, 2) ot
ELCOASART, 3) M EohbE LRl (BE<
YEOSERT A &

WHLRIKHUME A RICT 2 EA 25, AF LR B IO
AH OL S0 3 MfEcstL, 88 2 I EEoEEC L
DA R 2, 8 18 A R A A L
foo HREEORERIEREL L1l mm?2 Y054 F 1
RN A~ L L, AR LX) 30cc TH 7,
REHR MBI O 2 KE, X ) s MEAELE 20 14
k& L1,

6.0
mm Do-Nyu No.2
Hon-TkuNo.192
3 Hon-TkuNo.401
5.0+

4.0+

3.0+

Index of leaf-spot

2.0

1.0+

To T T2

Fig. 17. Effects of inoculum on inoculation of
C. beticola in sugar beets (1961).
To: Control.
T1: Mycelial fragments on culture media.
T,: Conidium on culture media.
T3: Conidium on died leaves.

2. BRBIUVER

R 8 AT, HEENOHLEIC X B IR I o
TERULTEDHEED o 1o

Table 49 s X T Fig. 17 76, W hoific kst
bEARIX & TR S B MR LB A Bl
BHER, WTROBEREEC L > TLRBELFERIh S -
EpMERR I RS, F R T B S OB ER L
RREOEYUE & MOBIRCH D, TR OBEERY B
THEPIEL IEMCHEL 5 5 2 &b bhis,

Table 49. Results of inoculation test used

three kinds of inoculum for the leaf-
spot disease (1961).

Inoculum
. L Conidium | Fragment
Variety cgloréfl‘::?e on leaves jof mycelia Control
medium died by jon culture| ~OO
u leaf-spot | medium
D-2 3.72% 4.38 3.16 1.04
H-192 4,33 5.02 3.38 1.54
H-401 5.12 5.67 3.80 1.75

*. Leaf-spot index.

BERBER A S LS RE R b X
< REECHBF LT RSERT T bR E <, K4k
SERTF CIIHREORMBEEA R Lic, - OEEIHK
sHMCBETH D, FEESERT LSRR, FoE
SMENET & AN UL o N & o, FE
BAEE S CWRE IO S TERN D LT,

HEECHE Lo 2082 LTHIHELS
B ERWBENTHAHDN, SLICHEBERE L (o5t
NaF OFFERAL 255 123 1952 4E & *62 40 2 [Bliz
¥ 278 - Fo TR EE L Table 50 Wik Lz,  — DEEE A
b, SN ORFRINIFIMBREET 525, &
WA 300 BRE THIUL, Y7 &b 50% RE DS
AL RFRE % T T, POOL & MCKAY™) (1916-b),
SCHMIDT®) (1928) J5 L 0% STOLZEY) (1931) {34 d
WECAE LT3 ERTFIL6~8 n AfiEFE L 5 5
S &, LTV B, KWERSA S, e K
(+5°C Tit8) D&M TF Tk, BICHiZE &SI hi
ST, B0 ATTHRR] (7~8 A) IR &
LCHMCERTED S EnMbh ke,

B Eoifgahic g iaTes, #EEE LCRIAL
5% ki, 1955 SEDOFIHAB CHEER X iz, FORSE
¥t Table 51 7R L, 47 bIiiE e 4 S <
DIEFRCA B TH B 2 EXWEE Sht, ¥
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Table 50. Longevity of conidium C. beticola.
Days of storage
Material 15 l 75 l 200 ‘ 300 } 450 \ 470 I 500 1 660 Year Storage condition
A-1 92.8*1 90.8 | 88.5 — + 1.7 0.0 0.0 1952 Room temp.
A-2 943 | 888 | 86.3 — | 480 14 + 0.0 1954 and drying
B-1 — = —=|m2| —| —! —| 00| 192 Low temp. {+5°C)
B-2 — — — | 57.8 — — — 1 00 1964 and drying
*: Germination percentage of conidium in distilled water.
Table 51. Effect of inoculation test (1955},
Index of leat-spot Total
Treatment Variety 0 1 5 3 ‘ 4 ‘ 5 6 (%? Mean**
D-2 80.4% 19.0 0.6 100 0.2
Control H-192 68.0 30.7 1.3 100 0.3
Johnson | 604 | 367 | 29 ' 100 | 04
D-2 3.2 35.3 41.0 16.7 3.8 100 1.8
Inoculation H-192 0.0 2.8 15.3 27.8 41.0 13.1 100 35
Johnson 0.0 07 7.2 26.1 35.5 254 ' 5.1 100 4.4
*: Percentage of plants showing the corresponding leaf-spot index.
** . Leaf-spot index.
Table 52. Relation between longevity of conidium on culture
medium and temperature of storage (1963).
[tem
Duration of Number of conidium Germination ability
treatment
Treatment (day) o ‘ 1 2 3 o | 1 2 3
Low temp. (+5°C) o* 5 4 3 H¥* 4 4
Room temp. (+20°C) 5 5 3 1 5 4

*: Score of number of conidium (5; highest, 1; lowest)

k% .

TOBEE R TR BE DR B A f2 kst 20~40% TH
S DI L, BERER CHIRE 100% R LT oo &
b, ANTHMZ L » CRMaE— L, K L
CHELS A2 & bR SR,

AT HER E T, B At Db Th b 12~ 24 i iz
ST OWIRA RS X, 4~5 BB F DR A
KIZFET DN FREBIRECED L, 5% 10~
15RFBT 2 L HERTRERDONTEEO AL
K¥5, FhoigsgtTrEmRes LTHRTH
WL Sl Eh B, FERR AT A R

Score of number of conidium (5; best, 1; poorest)

L5 E3EROFEETHE—RICHBETCHHDT, JDOL
5 el B R T o A A IR T 5 FRIC OV TT
M4 Lic, B BT RIaTF BB ARITE L
FoRFIC R (+5°C) i fith, EPNCHE Lic b DA stg
E LT, AR B LU ORFRED OB & ik s
L7z $7cdb Table 52 RS RS, K
(+5°C) RFFIC X » T, 83 E TR h i S E BT O
P, —MiC 2~3 ARG s h B 2 &, FRSERTD
REHFRENL, KERECE > TREAEEEI R LT
EN B NS X T, DT, AT A B K TOKTR
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UCERER L7 2 A IRGE 3 2 &, O iasrd
JaTrEREns - L bildbh, COREND, F-—
Byt 10~14 Al A s < & b 2EIRES ERT %
FITE 5,

INDORENG, SHERTFREERE UTRETSH
LA, EEOFMHEICH T, MECHBELTHS
ST AR L L CATEEY M cERTAZ &
R LEET, LabiRNeTFREELLRS, Lk
UIRBERTS O strain # 724t race #E I A K
WE, BT 5 X OB Y BT 5 vk
RSN T AR L T 5 C WS L B, KE
B BEERL T2 LD E DR TE &I
zlswpy, RIEFZOMOBE CEESERTFAFHATE
ToWBEIIE, BB ERL, ThiEgERL+52 &
LU TH B, S HI[F—Enbyie < & LRt
 2ERRTE B 2 LM S i,

F2E EAMOHARE

TE DR EEA ML & L COMERBRIEL, HEfHRy
CE O IR E OfER Y LB 510, WA
VAT ET O TS s C b, F AR
FEXRTS, Lasl, ZHHEEROEMED D
REAE DA GO BHUE & 23 FTHBER < 5
D, FHEEOEE L EMCHEL RS 5E Tlhith
EFIHETE L, _

TAEDBHFIEGEC DWT, (o - FERS (1962)
RS OEFMEETC & o TR BRET S o
ENTHETH b, HEmBES AR SRR TH D

& LT, KREITI AT X BMEN b Oz YEEC &
> Tis T fg » FABHUE D RERBIC DL THRETT 5. T
B 1953 S0 35 & 78 2 1

1. MHERUAE

=t Sy KWCR, A 3%, KW POLYBETA,
ABIRBRIVOAFEOL D5 RETHD, SWflir
FESCBRR L, AT 2HOHK X O 30 cm,
RO ORI EBER Y -1, EFRERE
#20cm DLOEYHZEHT7 7 2 AL, EHHIKESE
PERl A R S ey, WIERC XA IRBIEHIRE O FTHERRIC O
THHE L7,

B b oERE e SERT A R E LT, BB
ORIFIEEET 1Ll mm2 4§10 & Lic, HURBITRE
WG ORESICE - TEL, BFITEEE MY
—&Te D L SRR L, BETE BT BEAE AR T 24 R
incubation U7z, HELHY 25°C BAGRIRE 100% o P4
Shiz,

BOHERRAREEFE B, R OTIAIC X » Tk 2
fe = 1z (Fig. 2 2IR),

2. BREKUEE

HREBFEELT Table 53 107 Lic, FIC LA 2
BEOHECATIEEY S I/ THRBIEL Lt
WHETH B2, EECIIFR L2 L, Tk
AN ST DIIRBI A D75 < BN AT DIRFUE:
BEAEBICHET S - LRFEFCEETH -1, L
L, B3 30 cm EECAE Lic b DRz Oy« AT
BERC I > THETDHZ LB TH -7, ZOBRE
Lo T2 BRI FERTME TORBEL B~ L, ¥

Table 53. Relation between effect of inoculation and plant stage (1953).
Incubation
Test Variety period Leir;llgzpot Plant age
(days) *
KWCR 11 2.0
| GW 443 — — Number of leaves=2
KW polybeta 9 3.0 Length of leaves=2.0~2.5cm
H-192 — _
GW 443 7 1.7
Plant height=30cm
1I* H-192 6 4.0
Number of leaves=10
KWE 6 43
GW 443 25 .
Plant height=20~30 cm
111 H-192 4.5
Number of leaves=8~10
H-401 5.5

*: Cut leaf test.
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REFEHN20cm OLORTEEL, ZA7 7 2 ILEE

L, ALEREY B2 - 2B E ORBE, BidoffE
(Table 53 I1I DFBRAER) L 1T —FK L, 2D ik
YIEEA K & E LT BB 2 BEIREL> A2 &
IR, BIRIIES 6~7 BT 272D, FERERCIT
YN LSEL, BEL, ZhbosBEEC Y -
TIEF SRR 2 B b ¥ R &S
MEIGRE HE T 20050 R HTH L, cDZE
b, YIEEZ MR ETHMPUERER, BETRHHH
TSR LEE

DEDEREML, TAROHE L, #ELbTRY]
BAh G & T HMYMREN Y TR TH D LIRS
Hhvots, THILKL, HFOMA KO L O (B
20~30 cm, FEH10~15 B ED b D) R F & FHUE,
EHE 2 ERCHET S 2 EPAIEETH D,

Wa - PERUS (1962) 1k, AW 2~7 OEE xR &
L. ZORERCAT2EERE Y B 2\, Yl
EOF R AR Lic, F7: LA (1963-a) X CTAZES
HREORRENOMEFREL LT, EH 10~15 o
WOoOLORERLT5, b OREERE L AR
Wb, WHPFHEIEREONRE LT, HEC L2 X
DR TP < &b T~8 W EOAFRINCE LT
WHLORBHTRETHS S,

B0 E BIEERECMEE S OBERE

TAFEDRHRES ML, polygene FiC X » THAL
ENHBNVE THAEIMESh, SBICFELELD
BREMWERIC L > CEH L TVWHETHIEL i
IBDHBRIE CATH D, BHECL &S0 TEB
& LTS S - @R D F BB T U L I
RRERE AR T LR B e,

HWHRIEIUE & Lo R B EALINE, Byl s
e MEYERTAHSL, b OB
ORFE L OEEHEBEOKR & Xk L O S ESh
Do E I RICIKHEC DV CORYTI A FD B 12
ik, ZOBHE & BEEOR B E A Itk Uik
ARILS CENEFEF LU,

TR TR & Mo EISE & OBtz o
TOEMI A B 2 le -1,

B1H BEREREEAEEES ORBBEE

HERIRYTE &, FOMOEEEL LT, RE, R
PG, £EFR TEEERB LUKHAKD S HHEEY &
D N B OROFREEEA R, ML Zhb 5P

B oBEE0RE A HE L,

YTk & BERE O RAERR Y b O KA E OB Ou
Tid, BN BN X 5 PooL 57 (1916-a) fs L 08
DARPOUX 5% (1953) 13, #fbith o & DIREILE S &
LT3, 2 st L SCHMIDT?) (1928) X KOVACS®S)
(1955) 1 XIEHME & KALEL & DRI —TE DA % §ED
WEBRE LT3,

Flo—HRERPES, S8R LOMBEERL E
OFE, WHFENEREC X » G¥BShb 2 &
IEBEAREVCEISERRSETLRV. L L, Ihb
DOEITRIEC L » TEFH LT DT, ZhbHDED
EHEHEA RS TH, ThbOEENBEEEYIEET
HI LR THL, BEAEEY AR EEESEE
Luv2d, Lo L—IEDEAXILET 5 b hbDOE
PRI OZBIARBEA R 7o, BB 1953 FiTks Zie » foo

1. BHE&EEUEE

BESURMERNL 19, 7o LB THERDY 0 O KALE A
# Lrcon 11 ifE, BE, By, 28R K LOWE
HEEFIC DOV TR 16 W TH - 72 (Table 54 $HH),

SHEOFEIL R » FHETH e, FEBMIHED
FrLCEBEORREC, HEHPLSALTTHS,
F OB OB EILIER I Ui, SUBRBRIELEME T
REylko 4 KETH 5,

2. HREIUEZ

BRE L bR R ER RO bR, hD
LN AE T - 1= (Table 545H8), WP L (D
5IE & OEBRMHBL Table 55 R Lz, ARET
kbR OREN T, — B ERPTE AETIR
T, EEFB IONHEEREZORTIZRT 585 HKME
W E DT RER X Rt & ORSYEE, H)118D (1959
AL SRR G MK <, RIS R e R
LUV AHERER (AIEHER) O8FE LR E4 TR
FTEME LRSI T 2. 2D L 5 el B
A BEROBEC Y > THHRSR S 2R HE
kB2, FRLEREHBERICER LI LD TH DT
FIRF L, Las LEDIPY (1959) 2EEMER WHtE
EHK) OGERDBIET) (BT ORRRET +0.4925%*
RESTE L, BESGCEB IR IBE M TS
W EHRE LTV DR D, EYiESEL ST
SEFEB L ONBEEEROBIIC KT 5 EHRIVEEH
FICH 5 L Bh b,

P & AR PSR L OVRILE & DHEBEMECE
BT » fo, BPUME & SALR E DML +0.59
THEINCIEE TRy,



168 EBERFRIILRE Fo6k H1F

F IR HELOD (1962) DG Liul, BHEORC
X AP, B & OBEMEE <, — BB
I AETH D E LTS, BBICIETAE
U T BERRC T B P SR R — R T,

R REFEROEA RO BB, HERNbR
TV AHEYMEREL, £ ORVMRET # F—» origin
W&o T BDT, B & DBEEMEC i W BRE 4 3
T 5,

Table 54. Means of 6 characters in each variety (1953).
Character
Variety | Nosistance, | Rodt. | Sucrose (Trfgéalﬁé‘r‘ﬁ%gg;f S?}Lugblge?xtfggin Number of
Oct. 10) | (kg /plot) (%) e rff$$§t per 0.33 mm?
GW 304 2.2 26.7 16.16 103.3 30.3 331
GW 359 1.8 29.2 16.27 102.9 25.9 —
GW 443 2.1 274 16.13 106.6 275 34.1
GW 479 1.8 27.3 16.60 115.3 385 —
US 216 MS x 226 2.2 278 16.19 107.5 29.8 —
American No. 1 2.7 26.2 15.88 112.1 327 379
American No. 3 3.2 252 16.19 110.1 305 32.8
Kw-Z 79 20.5 17.16 139.1 520 —
KW-N 7.2 235 16.59 127.2 474 —
KW-E 7.2 244 15.40 111.2 36.5 445
KW-CR 16 224 16.92 115.4 371 394
H-192 4.0 26.5 16.41 119.0 37.8 37.7
H-390 29 20.8 17.10 131.8 38.3 499
H-398-1 48 26.2 16.50 129.1 455 —
Hokko No. 1 4.0 26.4 16.90 133.0 475 —
Hokko No. 2 44 219 17.79 140.0 497 —
UsS 216 15 — — — — 40.2
H-398 5.9 — — — — 50.2
H-400 54 — — — — 55.4
LS.D. 5% — 3.1 — — 104 —
*: Leaf-spot index.
Table 55. Correlation coefficient between resistance to leaf-spot disease
and other characters (1953).

Factor Correlation coefhicient D.F.

Resistance to leaf-spot%: Root weight —0.51 14

. » Sucrose (%) +0.06 14

” Total nitrogen +0.57* 14

» Soluble nitrogen +0.69** 14

” Number of stomata +0.59 9

&

ko k% .
N M

Leaf-spot index.

Significant at 5 and 1% level, respectively.
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B2 EIMME T J—LEE e DRI

— R OB s\ O EHA RIS O A A
532 E, ZTOWERICHEE L Mfc 7 = / — 1 (bs
YIERER SR D - 213, SHOWMRBIT L - (R
Sh, ETIURERC ST 3RAM AR & X T
Wh,

TAZEHFRGME S 7 = 7 — V(LS & OFRIZD
W T, HARRISON 524 (1961) 75, TAFE#ERD 7 =
s = b EBOEERL, BERIEDE L BEsS D,
—FRITAE U O BT R CLL R I O AR I L
TEBENEL, TORLxhic ortho-dihydroxy phe-
nol BEUDILE I BHHRAE DL F 3 L gl 8
CEARE L,

RE T TARRHE D EPHRIIME & 7 = 7 — v fbh
WEDOBEE, 3L OTREARC & 38Rkt 57 = /
~ M EEOERRDE Iz HU - THE Lo RS 5T
DWTHET B, ARERIT 1963, 64 Tk 27 » 10 .

1. BR&EXTH®

63 TR CRES X RS A B 5 18
WD, 9 ATFENCEIRL 2R BT L VBRI A
L, #dad 7 = 7 —nALBa E L1,

chamber T, Wikl (FHH%N 26.5°C) + L OISR (P
iiﬁi 18.0~185°C) B H I i »tc, TolRMEX & 1

TR 2R YIRS K A 33 7o (Table 56320%), 1 116 E o
JEMEEMFE! 6443 19l H4H 10 Hizo22 R
i, E2EBIZ64FE5H1HLS5A20HED19H
W& Lic, JLBEBHIARF OB, AT Table 57 iRkl
7o BEEAMEGERIMBEM D 6 546 (28F) &L, K
THRESIT IR T 2 AR L, WBEN CEE
(=5°C) s,

7 =/ = LSO HTL, RIRTFEIBR TH O
-1,

1) BEEDg s/ —A50cct I FF—T55
FHEABEFEL 100ce dx 2 ) — A TR L BHIE % 7
7 & v DR CERT 2,

2) EBRERTHINENKEL, T0KRs774¥Y
D75 YR T TR LEIC DRI CEE S #5,

3) EEX NI OICTEEAK 10cc #inz, EERT
pH # 25 28T %,

4 ZhiC1l0cc Dz —~FEhz,
T5, COBRFEX3ER IS,

5 O 05cc iz 10cec @ Arnow DRI (nitrite-
molybdate reagent) Z iz, X HICZREK 25 cc LT

SRR S T

64 SFICIER 21 em OFRLEHCTEM L 4o 3 R (E 10% DY — & 1.0ce Mz b L A7e v LIk ik
N23, AF192HE, KF4015F) %HEHD growth fLbisd, ZDL5ICLTHREINCEYEELEZT
Table 56. Range of temperature in each treatment (1964).

Treatment Test Max1mum temp. Mlmmum temp (Ma:,r-ll%/lein.) Mean temp.
(°C) (°C)
I 29.0 26.0 16.0
Control
10 32.0 28.0 18.0
1 29.0 24.0 5.0 26.5
High temp.
11 31.0 22.0 9.0 26,5
! 1 22,0 ’ 15.0 7.0 18.5
Low temp. }
' 1 22.0 ‘ 14.0 ‘ 8.0 18.0
Table 57. Plant height and number of leaves of sugar beet at the
beginning of treatment (1964).
Variety D2 H-192 H-401
Char Date of
3" | plant height| No. of |Plant height{ No. of |Plant height| No. of readin
Test {cm) leaves (cm) leaves (cm) leaves g
I 23.1 124 221 116 19.2 11.7 March 19
11 321 139 33.3 129 33.3 153 May 1
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b 8 K R T AT

WO% WLE

WL, #HE (T%) OET7 = / — VLB OGHE
Fe HUGHHERE L7,

2. HERLUEE

PR OBBIR A WG E 7 = 7 — ML BHOEHER
(F@mE o T% THER) % Table 58 12k L1z, Fizth
IR D 7 = 7 — VLA OE BRI RE R
DFE RPN L THVGEHEAES bR AHE L H DN,
FRBHER & T% & O HEBEFRE L +0.3305 CTHIE AYIC
BE T o7 T lch LRERIHUE RO 3 dic
K35 7=/ — MEEHOSHERIERENE O h
ik LTRSS, itk E R o7 2 — b BY
BEREOMIIEEOBGELROHE V-, & ORI

Table 58.

HARRISON 524 (1961) 23, —RZHSPA: o A HIRiE ¢
CEMERIE O (IR RIS LT, Hih o 7 & 7 ~vflgy
WOEGHRNE <, BEHIECE Lo MRS E
FREE D 5 5 0 & OTHEM:A TS Lo E &z
TLL—F Ui -7, WALARIER TR L 7 «
/= At S e L OBRICOWTE  oEnic sk
Tk b, PlziE, Ko b bmahitt i,
dihydroxy phenol O&HFRAE T & T A - 2
(1958) A3iE LTV 5, ¥ BHEIYERRYIEY R
B, 7 x/ —bBEHERDEMrAOND LE
L§55108) (1955) A3fisk LTV 5, ARBUL TARERIR
Whitk & 7 =/ — v bt & OB & S EBB B R

ortho-

Relation between resistance to leaf-spot disease and transparency

percentage of phenolic compound extracted from the leaves in

sugar beet (1963).

. Transparency .
N Leaf-sl()z; index percer(xg[a‘;)ge (%) Degrfg ﬁefafi:]s;sttance
D-2 2.0 36.0 Resistant
Alba-N 2.0 56.0 »
SP 5481-0 Sel. 1.3 55.0 »
T-37-1 1.7 29.0 »
Cercopoly 27 20.0 Intermediate
HH-1 27 30.0 »
H-192 3.0 22.0 »
MS x Lat 2.7 51.0 »
HK-631 3.0 45.0 ”
KWE 5.0 58.0 Susceptible
Hilleshsg Stand. KL 43 46.0 ”
Dippes N 5.0 54.0 ”
Polyrave 43 50.0 »
rz.r = +0.3305
Table 59. Relation between treatment of temperature and transparency
percentage (1T'%) of phenolic compound extracted from the
leaves in sugar beets (1964).
\ Variety
’ } D-2 H-192 H-401
Treatment Te\st I ' 11 \ Mean I ‘ 11 . Mean 1 11 Mean
Control 100 100 100 100 100 100 100 100 100
Low temp. 106 9 100 101 98 100 98 91 95
High temp. 109 78 94 103 90 97 100 95 98

Treatment period of test I:

Treatment period of test I[[: May 1~-May 20.

March 19~April 10.
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Teip o font, ERIOFN, Btk EoBE Y - T
IO T ARELDH S,

F i, MRS OTSNRESEP L - T, TAX

J)ﬂ)lfa}iﬁbtl’l‘b ICF5 2 LI 6B LT
AR ESATHLD, ERAMC X - THBFRH
PEAMET 9’7 h\lf\f LT, 7=/ —nAbaih & OB
B Uts, L OfEYUE Table 59 wor U7, PR
WD 7 2 7~ MALE Y OEFRIHRE O L T L
TEofs R (HARRISON 520 1961) m—i9 THiud,
HEHUEAVE T3 2 S s KR A i il LT 7
—~ ALY DO EER AT I 5 2 LTS e,
Table 59 iR ISP LTLE 20 Fill & —F% L
Tein o tae B LEEH O T, WFhoffiicksn T
B E R AR AR R U, 7 a LB D
SHERITMCT L, 92 EHOWUMCRIARE 192 5 ks\

TORME LA & UEE27 RO b, HA ZE S L
AH A0L B TR OBR AR L, £ ﬁmx;@ﬂ'ﬂfﬂﬁ‘

L ENR I CEIR X & I35 &, B 1EH DR
T, —EREE DCEEMRC L > T T 2/~
YO EFERMET T A EAAED DRI, 20
5 @:j%“f‘?\'f"iJTﬁu?nnlﬁLﬂm LTy 5/~ JV{tAL}@@

HHEROENT L HEASTROME ST L ED
Nio, 20k 9, 2EOEBREENE LS *HJE"J*;@ Z
LUE, BT T B AR MO, ds X OV HR A
DY Z LT L BBARRER ENE L BRI, £H
IR L AP DR T 7 = 7 — (L&Y

Fig. 18.

Effect of phenolic compound extracted
from leaves of sugar beet, on growth
of C. beticola on culture medium (1964).

Dropping of distilled water (control).
Dropping of the phenolic compound.
Dropping of the phenolic compound
+H202.

— 1 Position of the dropping.

Sl

DEFROMLT I D L, — Iy P 2 BN
DIETIORRT 5 & = /gzbdcéw\ LoLESRD, 2
DT DNT L BT RFEA BRIV,

KTl 7 =/ =it Uil S hic b @
W, RRERRC L CEHE U2 BRI E A P A A
R, XSRS T b S h oo Lo
BN DR I B SR fﬂ AELIIGRT D 20

TR & - TR X e (Fig. 18 2I|), = O
Wb, 7w 7 — LG D Héz{t)l';@ ortho-dihydroxy

et U e i <
W TH D &4 % HARRISON®) DitlkE g & —5 L7-,

phenolic compound (3B

B E BEBIUHE
Himic R ORI X 9T, CTABBIRII CTAZT
T HREOS bTRLEEIRE L, ZORTICH
BAERAIE SRR O T L, SR 2 B RS D RESE, BTBREEH D
Wﬁ%i JEHBEC B 5 CARBEREOK X ITHEE
IRNTE Tz, ShEMHFANT A, SR W
HHVﬁvXﬂLT LIEFEREOFH e, PR RO
FIDFEH A ADBNBIZE > T 50, B TOWEC L
DR, BESOMRTRELVLONSSELEIh TV,
JEHET BT, 1953 4E 7 o Y b & 0 B HR B
B GW 359 DB AL I 0, ZOEEER IR O WEL
P L, TAREDRE L PRHEL R LIz, LU
i -, HEEENL Z O Y L <CFT A
Bh, ZhBPRILEIoRERMEE LD 2252,
FWETTE L LR <7 X 9, Ry a Tt
ATERRTER BT AR R S R b e & R
Yk T o L oI & 7 N E L OB T 5
TR RSN 7RSI L D R E L DIFRA KT FEIRT
B%h, TAZEDRBRBREOPIRES strain & 7oi3
race DM DOWTH, N4 Y D SCHLOSSER 59
(1957) %, NOLLS) (1960}, 7 » 1 % ToOWP4E, Lamn
(1963~a) 7 XD ThOWEN RN LD TH L, #
Tx oS DY L, TARD BRIV SR
BRI T 2 M AE 5 5N PEA R LT
Too WHSES Seootide e O 7o BT,
& ORI DOV T O TEH 505, L
T H RO FEBEIC ST D LR DH LU, 2,
3z biviz, D5 HEHCEE & B BRI D’
TIOMRE, ¥ BEEEORIE, T b REERAUE
VIARINA R A b D polygene SR E L X h, mass
selection DR K X2 &, GW 359 DIRFIIEDOHET
fhall R

BRI B0 2 0 BE 4 52 7 % strain
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Ffoid race OFRE, BESMC X 5EEOERED
kR, EYREER LS OFE L5 2 a8
s hd, FoficounTil, 585 #EAECE
FAMEC L > THEDE ¥ FAGRINIL D LA
IREILIEEIC R S E LR EF L O T, 3k
L LA RILI R ITRE L BV, BLER#OR
BE A BT 5 ko TH B,

1) FHHIEH L RECES RSO oRBR X %
&, BE, HAES R L OFT R RS I 23 TR
DBIRE L, —BRTHRBHEH 1 B OB L » T
R, TSI 3~10%, Bepsd 1~5% BRERD
T 5,

2) TAZEEHHRYEORBEINCOVT, Mk X
O DAHET X 557 IR 28 T R LMD B O 5 Bk
FHE D, H R IO ECEIEE B LOREDEET)
DOHETE, selection differential = & A#E5E, o X ONNLfl
RIS GBSO X AHEED 3 DD
Lo THEBEX BT, FDERENLLRD AL D
Tl otz,

(1) HERIEYIEOBEZEIE, TORERIC L - T
KELKEHTH2, TOREREMTH 5 9 Ah A
B BBEINIKE L 60~80% BE T, A HETHD
SERLL R B, D, HB L0 E 05 B ESR
WX BHERE, HRRHLD vigor O L TR
L, &b oRESHOEIENKREL, HEHEIC
IZADERENIAREN, $HCEE & UTHRE LCRER
EHELSA OWE A DRENY LIE LIRS R,
CTAZEDEE1T1T selection differential 1= X 2&{(E D
HE R LMY TH 5,

(2) SEEE S BT A PSR A R AR
TEOMETHD, BHEOL O LBEREO L DL D
AREWC X B Fyit mid parent OffifR L, F oo
BEF D HORFH¥ DTS L, D ofEOZEE
B D2 O &S, BB SR RN B A k4
polygene HiZ X » THEIA T2 LD LHEEZI RS,
selection differential i= X % genetic gain A\fEICEH
BThrolil, CORELYETTILD0THS,

(3) A5 ERSEEES (D) & genetic range &I X
BWERIEIUEC B ST A AN TR 2~3 X L HEE
Shic, COBETL, BEERMHOEFHICEET % ge-
netic range DX Z XAMETH 5,

(4) ESPIC X HAEEG X BRIGHBEE R R L
T2o SRR X BEENOHTFCRST A ERUL, £
OWEEBOEEINIA X o 1o, SO CAZE NI

— BRI RS bR, FoEN oM R
BREENLCEHA 2R D B e, SEREHEEOE L
Ky offi & W#C genetic range DR E J B IR 3
ECHNBKREL, MOV CIEOH D & LAVRE
hts,

3) SE&fc—REEOIEIM: e 5 0YIC open-pollina-
tion & X » Tz Bt reciprocal B 200 — R pffE
KA OEYUE OFHE S, FaTFRIBROBEL L Ly,
DI ED, EHAECHES T 5BET ORI
MY TH B LR X RS,

4) WHEEFN Y EETC L - CEHETR IS
[EEEIE, B - RO R 24BN 123
TERYIEC X 5 BUEIUER Y B £ O OME R
IAEPMELCHEL, Zhh 3OO HIET S
parameter % De, Dy, Do.c &L, ZHBIZD W THEE
Ufeo BERETIEER OfE (D-=0.9618) iti» Tk X
<, BRI OME (Ds=0.0045) 15 L O E
FIRAGROME (Do.c=00337) pVh&hnts, THB
DY, BERETIEI T OLFBES M L » T
b+ 505, —CED X 5 BRESNT T LBEAEH
YA e DIERECHERE L 5 5 b D LR S h
B ZOHEZL > Tx bR, BEOSESH
I X AR L IIABRICIIR—TH - 1ohS, TiEOHE
BRI L) B AN R RRETH 5,

5) HEOZMALEIRL, BiaTrrksoiin-i
BEHORFE D OZER s X UHE S8 O\ L Wko
FRIE N & ORI ERL, FEHNCEE TH D, 15
ECH R (#9020 7 B) B A LT b — TR
AL LV, ShbD o &k, SIRECRREY
R+ % strain % 72i% race OFET L2 EARET S
LOTH5D, DU THHE LR ORI
SRR X OB E M O i ATHEH | T oMRENIHEIC
LERE R ENRED B, 1o URR R L ORE &
ATEEM T oIENEE & ORTCiE—E DD
BT - 7,

6) WROFEZF LM UL, MENLRETHC L -
TEHEXRE ShA2BEEHRFE), FETCAZORENEL
VAN, WIS OZERIC I B RIGIC X DREK
SRR N B L O h Ot OHEEEH & © 3o ipEl L
tzo A GERIEM) AREIIEROME (D.=09526) (1HD
TKREL, WHhOBRBRINREN &R 3R DRENR
EROFET D I R D LR, BERIGHEIER
Dfifl (Ds=0.3049) & HagHIR = <, HEMEHSDRER O
fili (Dp.o=—0.2575) LA TH 5 MUK E D »
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Fhobb, EiYRCTAEE BEME) KL -T,
FELYBERCER T HHEEROS 2 L X BT D, &
DFEF L > Th, HEOHEHIREIZIL @ BRIk
DL LT\ B strain F 7213 race DEET 5 & LHVR
iz,

7)) KEHBEAL, LCBELEOLICL - T
WILRS B EPUERE T 5, — B EIEKIE T 27
~28°C (B SR 35~40°C), BARIREE A 90~100% D&
{3 5~7 BHIEMSEET 5 & COEANHEBLNCHD B
NBHI5is, FEROREMEL, BRERHD
MOEETE, Es— b v ALMEONBIZ XY, NB
HICRR 5 LI & - Cl BB iERE S TR
H5,

8) WEE/fEiEE ORI & iKY B E 5 Z &2
WHNCENF, IO LITBEAEORAE (7 Af
fA~8 ATA) it EE AT & (RS ¥ 5 JERFEC
Yo, WM EED D Z & OEE AR,

9) PN EERIC L - TELL, — b L
DEFMBOBKSORED LI AEAEIC L, XIE
PEZ R F AR T EFI i E TR L TR
LR E WEABED bR, TibhbhERI0%
L b ORIEFMEREON R L L, MlcHETs &
DBEHEIERE N D,

10) BEHREOEEY B/t - B8, TORFRCE
5 F TOEKRIER X OMEEREILES (leaf-age) 1T X
> TR D, —BCEBERSEIEE EHRIES R
<, BREE b NZ U,

11) FEERYBICTHEA 2 BHEMORFERICIL
MM AEZIERD LR, Zh b B OB
B BB ETFRARCOWTIE, FRIHERIC L AL
Mg b D LTI R, #1955 PO MfERR
Mz 31 B RAEAER D, FRICHT 5 BIFHREHE
DENFFEIIBA 25 L AEF 192 5L Tk y, BA
2 BT OEIFHREGL 1% KECHREITRCEE CTH S
2%, AE 192 B Cikr OENFRBIETC A E T <,
0ELleX b, 2DZLIIKRF 192 5OBBERIFER
X DIEEAEEH Lic 2, EA2BORRERILE
WORBE & LI LCEX I Z & ARETICH B o
Th, BEEEIC BT SFEEMEOR S strain % 7ok
race [{iC st} % HAWROMENE L BRI D,

12) TAERIR « PO FBIC AR ARG, <~—
v b7 7ER LOEERKIGE X 5 ABRER >
&, Fi= betacyanine ® 1fETH % betanin, #7137+
NEFEUPLABECL > TRET LD TH S,

ROSE®) 1z I % T ARMBELRE 4 BLH W B 6 h % A~
2, EYEEEOBREIRERC 5 L0 S ME T OVTHR
HEkoinote, TOME, TARBEIR < MO E
EDFEONKRELITHECBRICSH D, WG LG
T BIEE SRS b o 1o, Tiebh, IREIR
ARSI R OB X\ LT, —RIEETHD =
LILFRDH N, LTS (REhR) 23S GO L
FRESFIHEHEL Uity L LOF ARG O @it
Rt L OEES B ORMENHELT 3 Z LB IR,
5k, RERILOF A (Rihf) OB Y3 28E
F (R) LWEOFERA AT HEEET (O Lo X
> THRBET2L0LEE SR,

13) BIFEIMERE oD OB E LT, I
B LB 5T, Bk OB Ihs 4R FE
T ORI B ORBMRERD 3 o L TEEAR A
Kot o1, WERED strain * 72k race #FEIC A
NIEISERER L OEEY B 2 /oo Bk, Bk
MR X huiz strain #F foid race D EMT AR L
UL B oS, BE OB R EIOE CORH
AHETHHAICIT, WMECfE LT bR
R ET5 2 ENRLEET Lo bEEENFERTH S,
R S cERYEERE 35 2 LERBDOER» L A
TRRBILTFBR T,

14) FEf 3 X OUIEA R & & T 5 BEURIRVUE O BE
i, MYICMETRR TH D L ILRDHEN - o, WY
EHICHTES 2 oIy, LEHHOEAE Lo (FEL
20 cm, BEH IO KBE Lo o) 255 & L CEbi
YRETHZENRLEE L,

15) FHIMHEBEIOMEA S, MBI —&IC, I
TIREGC 3617 5 £ F s L O BHEERR O GH I ME
R H D Z ERRD O, BHE & SFGS SO
sy & OBSEEIIRE (e b D EFEZ BN,

16) FBPHREN I Eho 7 =/ — k& Dz
BB EORBRLIRED B o1, LbL, 72/ —n
LAY OBE{E XD b D (ortho-dihydroxy phenol
HlobsY) &, B ETET L2 BHREOR
BAEIVEI 5 Z &b,

51 A 3

1) Bigds, 1959: HEEMEREY, EHo£HEH
e, 314-337 HE R, HIE.

2) WEHWHEL, 1962: FHRHEEC R 5 RERH,
FEEREOES, & 3 £, 36-42 FEM, Wit

3) BREWBAKER, H. E., H. L. BUSH and R. R.
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Summary .

In sugar beet cultivation, it is genera]ly known
that the Cercospora leaf spot disease conflicts severe
damage and. that it causes a marked reduction .in
root yield and sucrose content. Hence, insofar as:
the sugar beet cultivation in Hokkaido is concerned,
in order to stabilize the cultivation, the breeding of
disease resistant varieties an effective means for the
control of the disease and the development of fungi-
cides ete. are considered to be the most important
contributing factors concerned.

In Hokkaido, since 1953 with the introduction of
leaf spot resistant variety {Do-Nyu No. 2 etc) a
remarkable drop in damage by leaf spot was seen
and since 1953, a temporary stabilization of the sugar
beet cultivation resulted. However, in recent years
a yearly and ever severe increase in leaf spot damage
against the above resistant variety has appeared and
the control of the disease are becoming an important
problem again.

Based on the above, in the present paper, an
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investigation was conducted to clarify such problems
related to the development of resistant variety as the
variability in resistance of host plant and variahility
in the pathogenicity of the pathogen and their in-
teraction.

The results of the present investigation may be
summarized as follows.

1) Based on the regression of root yield and sugar
content on the leaf spot index, it was recognized that
the influence of leaf spot disease on the root vield,
sugar content and the gross sugar was considerably
large. Generally, it was shown that a single unit
increase in the leaf spot index resulted in a 10-23%
decrease in gross sugar and a 1-5% decrease in sugar
content.

2) The heritahilities of sugar beet leaf spot re-
sistance were estimated with various methods taking
many combinations of materials in different years, and
variance component, variance analysis and selection
differential are used for the calculation. It was noted
that the heritability value varies greatly with the
method of estimation and the time of the investi-
gation. The values were the highest in the middle
10 days of September when the incidence of leaf
spot disease was luxuriant : these values showed 60-
80%. As far as these values are concerned, they
were aproximately similar, irregardless of the method
of estimation. The values of heritability estimated
with variance component (D, H and E) in some cases
showed negative values. This is partly because the
vigor of inbred lines used in the estimation of en-
vironmental variance, declined and as a result the
variation caused by environmental factors likewise
increases. A similar tendency in the heritability of
root weight, sugar content and plant height was seen.
It was found that insofar as sugar beet is concerned,
the value of heritability estimated by selection differ-
ential seemed to be the most reliable.

3) The leaf spot resistance, in varieties and in lines
showed a continuous variation and the F; between
resistant strain and susceptible strain showed mid-
parent values. Further, based on the fact that the
component of H is exceedingly small and the changes
in the value of D component are comparatively small,
it may be estimated that the leaf spot resistance is
governed by a polygene system which shows an
additive effect. The genetic gain by selection differ-
ential was statistically significant. These facts seem
to provide proof for the above.

4) The number of effective factors concerned with
the leaf spot resistance which was calculated based
on ) of variance component derived from the addi-
tive gene effect and the genetic range (P—P) were
estimated to be 2~3. It was noted that the number
of effective factors calculated by this method was
remarkably influenced by the extent of the genetic
range of the sample material:

5) The genetic correlation was also calculated
based on the variance component. As in the case
of the calculation of heritability, the values showed
a considerable fluctuation. Insofar as the sample
material is concerned, the sugar content was in a
negative correlation with leaf spot resistance and
further the resistance was in a positive correlation
with the top weight. The values of genetic correla-
tion showed considerable fluctuation depending on
the sample material.

6) The resistance of an F); hybrid using male-
sterile line and the mean value of the resistance of
2 reciprocal F} hybrids by means of open pollination,
coincided statistically with the mean value of both
parental varieties. This fact indicates that the gene
effect related to resistance is additive.

7) By statistical methods, leaf spot resistance was
divided into the following three components: i e.
inherent resistance directly governed by genetic fac-
tors, environment-respondent resistance brought
about by physiological or morphological reaction
under varying environmental conditions and
interaction of the above two components. The pa-
rameters corresponding to the above 3 components
were expressed as D,, Dy and Ds.., and these values
were estimated statistically. As a result it was shown
that the degree of inherent resistance index D, was
exceedingly large (0.9618), while the degree of
environment-respondent resistance Dy and the degree
of interaction Ds.. was small (D;=0.0045, Dpy..=
0.0337). In other words, it may be concluded that
inherent resistance readily makes its appearance
regardless of environmental conditions. It was noted
that the results from this method were essentially
the same as the results from the usual variance
analysis. However, it may be said that the results
from the above mentioned method may be explained
more reasonably with consideration to breeding and
genetics of disease resistance.

8) The difference in pathogenicity of various iso-

lates collected from various regions in Japan on
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which single spore isolation was conducted, was
statistically significant. Likewise the interaction of
resistance of testers and the pathogenicity of isolates
was statistically significant. When continuous cul-
ture of various isolates on artificial media was con-
ducted over a long period (aprox. 20 months), no
changes in the pathogenicity was seen. These facts
seem to suggest the presence of strains and/or race
with different pathogenicity in the leaf spot pathogen.
The characteristics of various strains on artificial
culture media showed a great difference. However,
it is noted here that between the pathogenicity and
the characteristics on artificial media, no definite
tendency was seen.

9) The virulence of leaf spot pathogen was divided
into the following three components. i.e. inherent vir-
ulence in which the virulence of the pathogen was
directly governed by genotype, environment-respond-
ent virulence which is the reaction to the difference
in physiological and morphological condition of the
host, and thé interaction of the above two compo-
nents. The value of the inherent virulence was ex-
ceedingly large (D.=009526) and between the
virulence of various strains a considerable difference
which may be considered as hereditary exists. The
value of environment-respondent virulence index
(D»=0.3049) was somewhat large while the value
of interaction index (Dy..=--0.2575) was negative.
This seems to indicate that the relationship between
inherent virulence and environment-respondent
virulence is relatively not equal.

10) In meteorological conditions, especially in high
temperature and high humidity conditions a relative
decrease in resistance was seen. Under appropriate
nutritional conditions the resistance increased.

11) Leaf spot resistance varied with the stage of
growth. Likewise the degree of onset of the disease
differed with the leaf age.

12) Between 8 populations sampled from each of
8 stocks, which were harvested for seeds each suc-
cessive year for seed increase of Do-Nyu No. 2, no
statistical difference in leaf spot resistance was seen.
Thus, it was considered that no special yearly differ-
ence existed in the genotypic constitution of the re-
sistance between the aforesaid populations. As a
result of an investigation (1955-1962) on the leaf spot
index in the fields for performance test with Hon-
Tku No. 192 and Do-Nyu No. 2 the followihg was
revealed. The regression coefficient of the leaf spot

index on year in Do-Nyu No. 2 was statistically
siganificant at 1% level, the coefficient but in Hon-Iku
No. 192 was not statistically significant. From the
results, the resistance to leaf spot in Honlku No.
192 showed no difference with the passing of the
years. On the other hand, rate of incidence of
resistance to leaf spot in Do-Nyu No. 2 showed a
remarkable increase with the passing of the years.
These facts seem to suggest that these exist
numerous strains with varying pathogenicity in the
leaf spot pathogen. It is conjectured that these
strains have become predominant by natural selection
owing to the cultivation of resistant varieties.

13) It was conjectured that the red color appear-
ing in the margin of the disease spots is a pigment
resembling betanin. From the genetical point of
view, these red disease spots make their appearance
as a result of the interaction of gene (R} which has
to do with the appearance of color of hypocotyle
(crown bud) and the gene (C) which has a comple-
mentary effect.

14) In an attempt to determine an effective
inoculum for the testing of resistance, the inoculation -
effect of the following three kinds of inoculum were
checked: i.e. the conidiospores on withered leaves,
the conidiospores forming on artificial media and the
fragments of artificially cultured mycelium. The
former 2 were found to be effective inoculums, but
the inoculation by fragments of mycelium was not
When the

strain or race of pathogene of leaf spot is to be
considered, it is necessary to use the conidiospores

effective and no usefulness was seen.

forming on artificial media as the inoculum at the
same time, it was demonstrated that in the selection
of resistant individual plants, usage of conidiospores
attached to withered leaves as the inoculum is an
effective method.

15) Testing of resistance by seedlings and cut leaf
was generally found to be not effective.

16) From the phynotypic correlation, it was found
that resistant varieties are generally high yield plants,
and it was recognized that these varieties showed a
lower tendency of total nitrogen and soluble nitrogen
in roots. The relationship between the density of
stomata and resistance was not statistically significant.

17) Insofar as this experiment is concerned, there
seemed no special relations between the phenol com-
pounds in the leaf of sugar beet and Cercospora leaf

spot resistance.



