KEE— KB N E BT DMWAEOFEAHFR

i

I LFRBEP OHEEFICV D E TERITE
NTWABEYM T, B PRKOBIEEHEEE T
5, AAFXFOFEEMERLN—2DERIT. FIF
BEKBRICREN LTV Z EBbiFoh
%o, AR TIR. 1 HOEYREK[RMB - 5CH

BMOAET & W0COBROBEFTIZEENRNHTS.

B OB KRR N 5 L, AL THE &3 5
I KB REErE V. &0, KB/ NEDORH
HXIHDERB-12CHFDIREEIND, 2D
RIRN, BIZXHTIaLAXORRENHLHEEN
L5, BREEOE VMG TIZZ OJLRBRIZINED
BRI T 0L B DL IC B LA TV,
eHEEIZ1IH OFHRBBEH E b Z OFRFEREL
FEIZH D, KIBAEERNOBEE PRI T
W3, I/ NEDEIIZ & > TIILADKRHEEMEN
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FEREEBDKE S ARERBEE LS, 20
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"Gaines; O#AHEN S "Sprague; BEKE
. 2 OEFIEET I 5> TV, BE
TR SR ST,
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e RBTHDZ EH 0, BERINICHA DR
BT o, I OIEBIBLIC L »TH &
T AN B EO KR OREE /R T DEEHELIT
BEEMNLZ, MEEOBNIEGFRDOR T DR
BRI Uiz, 2R, 19778 LR, SHOITHE
RRLEERESJUVBRBEHEEEZERLTK
HIE/ RN ERZITo IR, 3 o0ERSP, 2
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I, Ao EEER

HEE TOMA SR ELAT LHESCHE S DB
I RIRE R DEEOTERELZVIEHN» Y T2L,
FNLOREVNRERG EEHICEHELD O 120,
—ERMOBEHRER T, GEMRICHRE. &BEr
79 Z LidEN LR AV, Z 02 & ASHA
D MEREOEBHN R ENREBEATE L EWVWL S, T
DHREFE AN, MEAEICEST5
ER & F N FAMSLICER Y B, EBNCHEY i
oL, FROOEPERTR*ERTDIE
B—oDFEELEEZL LD,

T MAMEOBER L LTS, borealis, Typhula
spp., F. nivale DERIHR E HWELXHFRY L. FhF
NORESFEEREL. FOHEEHAVCERE

DEBEREZEREZA O L b, WETEOFEEA R
FRERFI LI,

1. BHOBREK

HREHOMEHEIZET2HEE L EICREL
TebDE, BRTHRELTEGE - BHEEXED
THULEOMKE/ NED TRRE % 1974FL A ER
THRBEEBRBIEORMET TER L. BAKRE
FAE L. TROOMBHITRD X 9 I f&H
DOHMEIREENTWAAE, 05 LIENEELE
TRed)alsx, ErEnl EOBEARERL
- T TR T o 7 DIM4BTH -7,

K., HREMOKE N ZBEOL RRER IR T HmAE

o . T BAFCLAAE
w0 P Y3 B A%
FTAYH T AUA 32 132 138 36 338
HFH 5 2 2 9
a—wyr ZpLUFEF3E 8 11 5 2 %
YTk 2% 17 11 10 63
ZLAA—AFY7 5 9 10 3 2
Ay +5v 8 1 7 2% 7 4
FE DR 2 2 10 14
0t 6 13 10 29
oy e - R VS B T
hE 1 6 4 2 13
A AA 72 52 49 130
e[a s 55 98 63 16 232
""""""" & #7144 314 337 146 941

TAUH, Yz b, dEEREIVCENSREICHE
ZEOBHNHERZ V., F195FE, 205 030
F#tZ EINERI100FR L RRR T E LICER
PR T CHAERERRAE L, FORBR, UL
FMRIRE L Y B ENEESRFETIERE.
ANEa 7HERL D pBEENIWMEELE, T A

VAIBIUH S FOMMEESE, FHICHENERK
iE - RRICEVEARETRTLOREDLNT,
FORRE D LICHMELEO T, RERMEED
NBHBHFE - FHEBEL T, UTORRICHER
L7z,
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2. ERANERKREMEOSE
HIBICZLBBRE
1) MEEF®
1974~19784E DFAE L LA A EFL 20em D&
BERRSE & 3D 0 IR E AR AR A B &

5. IARE, FOIREFEMIC I DBEEEZITV,

IR (F4 7 7 % — b 2 F L KFn#15,00015
) LERSRRO 2MBEA T D, BEE L L T10
0 DOKICIOMEIE EDF O 5 AT 0 D5 LI iEE
Hr, 107 —A B2 0100 8fi Lz, JREFHEL
L TRIFE IR0~ (FERAETE) OB X
DEN L, BN L OHIBREK O EICiZare
SindOR M L 1o B & AV 12 DL F O OREIT S L
T L EREICIR - T,

2) RBER

e, TRE. EREO3B Y OFBHEREHW. S
borealisiz L 5TR v oY 2 A\ OFSTERRE 2 Fig.
Licm Uiz,

HELE L S borealis 17 X DM R T HERED> F
BE > EREOBMRDABE TH D3, FI2 X v S, borealis
DREBENZ LIp o, —RIZHORFEDORS
LHTEREOKRRITROL 9T, 1974, 19754
iX S. borealis DEFRAIZL Y SREREZ D R v
U aAaX) IEHATE L7z, 19766F X REICRS
PR, MTHEELVEERP-7ZOT, —KiZH
O—FI BB BIROSRBAE L T2, ZOERBROS
BERRIE TIE S, borealisi3 B—RAE L, TBE L FEE
I21x Typhulaspp. & F. nivale DBEDBRD LN
7oo 1977 R OEP A /D Sz, 19784
R—BREFCEFRORENRRONT, LHEEE

Percentage of dead plants (%)

5645 (1987)

1001
80f
high ridge
level ridge
60 A
7\
/ \
/s \
401 & E! \
20 L furrow ridge
0 1 | 4@"’ M
1974 1975 1976 1977 1978
(year)

Fig. 1. Comparison of Sclerotinia snow blight

incidence under different ridge height
plots with “Horoshiri”.

Note: 1974 —1976;

1977—1978,;

not treated with any fungicide
treated with low concentration

of thiophanate-methyl

DETH o, BHFE TS TFudlak
X, OREHKRITRoF, L L, FORKBEDL
20%% R L. 995FE TX70~80%IZiFE Lz,

IV HOFEED b EREREE TV O T S, borealis
DOBE—FRAENRZ GNDZ EBbhoTzas, 1974,
197550 L S IR EIEL . T EEOFIF LW
Ik, EETE—EEESBR I, BRET

K. LRERICBIT 2FHR ELHBRR

BHETE  REHA WREEKRD L AT R HURR
i H. H T RS (em) H. H

1974 12. 10 20 4. 24 S. borealis £ 3%

1975 12. 17 24 4. 26 [A s

1976 11. 19 0 4, 8 S. borealis V364

1977 12. 17 10 4. 6 7] +

1978 12, 4 10 4, 20 i
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bEBMETDEEDH LT EDLRMH L0072,

DR EENT D BETTESIRX & KR E
PERXEERT D Z &Lz, BREBEICL->ThH
R IUREORISE LV FEMICHRERIREL 8D
T TH DA, 1977, 1978FEDVRAFICIZ, &

BRI D F A FRHZER S L VB TH - 12D T,

Table i3 BB OEEARKICKIT 2RFE S
~L7z.

S. borealis 17 & HFEFICT, BEL b REMRE
ENBECH O, ERRIRET197TFE D51 %I

L. 19784E1331% T, 1978F D IR AMK D> 72,

LarL, BREDOSHMIZI78F5361% T, 1977
FEDST% 00\ 72, 2% V5550 R TITHE
EUBEWRREL T LA, ML TIRII78FED
FFMED o T AR OFBIT 0812 L& b
TE<. mBEOMEM b LI —FH Lk, 2»FEE2E
UTHEpIERHM & L CHE-B L RS o
otz Tlohardiy, Tb#E48%5 ) FHERLEEL
7oA R L, TdER840,, TER 2%, TEHS
TP OmXERLE, IRHICHL. TE

625, 3/ 5 < . "C. 1. 14106,. "P. 1. 172582,

'P. 1. 173438,. "Gaines; &\ T Tlbiss. "% 7
FALE, BELLFE»-T,
F 7z Table2 TDuncan DZEHBREIZ L Yabd
SHELUIOGEEREL, RDas V-7 L FER
ERFED SN oI, EREOZENBKE L,

ERMEERETD Ry xA ), TRERLS.

TRad ) asF,, "Tahas¥x; BLUYNYbEx
rOAIER. 1977TFEDOREFENE L. PROREE
TH -1,

3. EEMHERSR - TAERKRIERMED
EERSE

1) #HEFE

Typhulaspp. BL O F. nivale DEBRE &%
i (& RIR) TO T incarnata % K & +54&
BEBRELE,

(1) T ishikariensis DFEFEIRTE 1 1976, 19774
9A YA, BATHEHME (25X40X12cm) ZIEFRE L,

11A 20 B ¥R IFHE 2555 L 77 BERER 0152813 Bruehl
COREERBEIZEL, T0bb, ZAT7 T X
T KEHEF (Bruehl Si/NELTEEME2 Y
LOERFER) AN, FEOKEMZ, 1AKK
IEBBREE L. FOERMICSESBEMEAL %
BV L FERERX (PDA) 2 HEBERE LEIZA
T5, RO ENLSLTAIRANTHEL, K
EREPHNTREE T 608 H7COEIRE THi &
L, TR EBERL L THC., BEZOFHRMBIX
K% & T BARH THE L RIREIRE T2C
W60 A R TE L7z, 1K1 FE24E A, AR & L.,
AR E THASERRELAE L2,

(2) F nivale DEIERE @ 1979E9A 228 . 5
ATHBICEREL. 11H6BREESERELE,
BEREOEER LUBERFEIRIROSERA/)
BIER & RO FEEZ AV, 1K 1 ffE244E
&, 2KfEE L. MEE%608 B TIREBIEOH L,
HAESYRFELREL:.

(3) T incarnata EARDIZERE : P REZATIE
BT A E~haIciERE, REHETHEIL -
7z. 1K1 mAESOEMRE ML . 19783 ELIRE
XM, 1979 X KME L L. BME%RRERELHA
HL,

2) ERER

19774 RERDOIFE T, BHEREE21T > TH
BEM THRET DI LICL » THITEEZD LT,
ELCHEPEREL, SOREEREEEADED
BAERE THE L1212 b ahebo B, T ishikariensis
DFELEMEL L TR Thhrorz, BRERERE L
THEAEZZELFHRBEERVR L ORI,
EBREMETHARRIEB L. BHEICADRESR
BLERDLERSIND, 2B198FIZEMR L1z
EEO L& BEREE L L TRV TOERRIT,
KRR BIRER/DZEPTERYE, 2> T
EVETHND,

KRERELRAL-EERR TR, #HELR
EOEENES THE, RE —2 R4
BEDHZ LW T&Iz, T ishikariensis & T
incarnata * B L 12 856 O B L SR OB
R LT72O0 Fig. 2 Th D,
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S

z
§ 100f —O—CQ —O

O S . NS .

2 sof n \\\\D

2 NN

N \ \ AN

£ g N, g G148 C114106
- NN Typhula incarnata
o 4 \ \ AN

Lo Ibis ‘%uka\ Ibis .

& N \O ---------- Typhula tshikariensis
I} 20 F' \ RN

8 Y ~ .

g \ \

(S fa) 1 AN 11 —1

P 55 70 90 110

Days after inoculation

Fig. 2. Relation between the incubation period and the percentage

of surviving plants among wheat varieties inoculated by
two Typhula species in cold chamber.

IOFETHEREZERPIRIC SO, T
ishikariensis TiXHERE%S0~608 . T. incarnata
TiZ90H OHE B HLE L LN,

Table2iZtd T.ishikariensis 3 X O Fusarium
nivale DEFEABR OFER & PRERRBIELOITH
RBRICRT B T incarnatatl X 2 B (1978)
LEIFE (1979) 2R L7z, Wi b REHER
DEETHIL LU, FREEREFENLRER

BIZH 5T 3FOEICITEWARERZ 6,

T. ishikariensis & T. incarnata OREIE 0.633***

(1978), 0.555** (1979). T. ishikariensis & F.
nivale DRI 0.704*** Th -z W OFEE B
fFb ZRBEBRAMEM R LT

T. ishikariensis & T. incarnata OEHITH L,

EbICEbE L A oo TCl L 14106, TP
1. 173438, T, "TEM625 . TILF:628, & X LE -

7=. TP. 1. 172582, 1 T. ishikariensis {2 L3805,
T. incarnata \Zi3°%°% - 72, "Gaines,. "Ibis,.
"Minturki,. Tohardi ix & HIZE L <5 o7z,

Ty rx b O445F "USSR 40604,. "Moscow
1., "Valujevskaja;. "Lutescens 0329, ik T.
incarnata \ZiXFIZ EF L2V b b 67,
T. ishikariensis 1ICIEFE L L FFhr -7, TR L
EARED TRERM1IB). "Rz A, Tah
aAF), TRae i) ainF, F. WEZELTH
20 HEHST T2 LT H 7 2 a AF 3 T incarnata

ICFXEEECRYTR D3, T, ishikariensisiZE L <5302 »
7. T. incarnata DEEHRERIT, 1978F R h 34,
1979E NV RAETH - 7248, FERBE O
0.715%* L &d o7z, ThizdE LTosEE L
WMLEENOENRBFE T L EZLND,
F. nivaletZxt Ul bikPitE 2w L72oix"C. 1. 141065

"P.1.173438,. "P.1. 172582, ® 3MET. #4
RSSO L LT TR7R628, BB Tz
AR,

4. TEEORRE

1) #8ERE

(1) HukEHE: 197749 A4, REE X8+t
SRR L. 11H20AME# X 5D &EHk
MEIZE L, 1 A11R —229°C. 1 H18R —214
CORBERBIZZS Lz, 1 AI9HRBREIZELT
BAEIYEECLIHEELAET L. 1 X1
ISR, ARHEE Lz, RAEFEE LTHEE
RO~ 4 (GEEHRE) o5 BBz L v Bl
L7z,

(2) EEREAE (Crown freezing) ¥ : 19794 9
HAP AR EIC XL OB, 11A24B 335 LY
WEERY, LEBREL. LM ORBLEH L
REET, RIBEEAHVWTIKELE T2, B
BEHA 7T 0CHOBEL, 3RHTHRAICT
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. —12£ 2°CTl6HEHILE L. 01k 6 BT
0Cé L7z, MBI ETHAI R, BHEICL 2%
EERRE L, 1K1 BEISEK, 2KEEL
7zo

(3) BRIZEE (Electric Conductivity) ¥ :
1982429 H16 H ~18H R T EHIEIC L 0 B,
1NMAYE»HI2H EAIIZAT T 3B L VHEER -
TeNEPLFEEThLOR BN EERE D, %
DY IV EHEERL AR EICBERIET
FAEET 5, BAELEEREEEEEZHY, £
w2 BIRZWCPTEDIREE T, 168 K
AR LTofE, BAICERICET. B LY
TNERA A KM IZiRE L, 5 COEEE
TUREERE 2N EIY 5, FOHRBEDE.C.
BREBEXBEE TRAIE L,

2) RBRER

WREMNE, BHEEERLOCBERCEEEY
BRELED, WTFhOFELHREORTEIZEAD
RSB e 0 &<, E 723 ORI BV AEBE A
z bivte, HIRBHIE L BHMEAEEIZ 0.7339%,
FEEMEAEE L BERUEEE ET 07684 (n=22) T

BV, REFECLHEZFEO NS0T, L
2> Table2 DHEO L 5z, R FEH ThikD12
B, EEEAEETE SICHSBREEE 2T,

BREEEELEESCB IR O, #
WEEE L EC {EORFEERIT Lz, WHEMED
7258 REEERLEMIZONT, FhEL —
115, =135 BXL WK —15.0C D 3 BxpETHLet L.
ILICEHOA%—18.0, —200 B LK —220CD
SR CHELWEEITWE. CEZRIE Lz, £
A —#r k& T —15.0 °C TRBR BB X 0 it
FEHARE LI, 26D ECEE#%ER % Table
1123w,

MTFHFIZB T H11H A O RIRIL 3.3C. &
ERRIZ —16CT,. 2s¥iilin—F=r7&
N385 b, ZORPEOECHEE Tablel T
HBHE, —1I5CTHENLENIIL D, —150CT
I3 "Valujevskajas. "Moscow 1, 2% L
wEIEHN., 35 Tbhisy. "Gaines; Tidd»7e
D ORENBEETDH,—18.0Cicie b LMAETY
13EAENHFEDORRE L 705, M & XA LB
T5L, —11.5CB LU —-135CTREERD EC.
ERERL D E <. EHEL Y XIICB W THEERK

Table 1.  Varietal differences in E.C. value under some freezing treatment temperatures
and degree of injury based on crown freezing method
‘ E. C.value(sv/cm/g) } Degree of
Varieties | ~115¢C ~135C | -15C —18°C [ —20C[ ~22C | freezing
Leaf Stem Leaf Stem T Leaf Stem Leaf Leaf —LLeaf nury (%)
Valujevskaja | 24ab | 71 a 158 abc| 184 ab | 210 a 7199 ab | 738 cde| 645 a 872 ¢ 88 a
Moscow 1 18 a 72ab 143 a 168 a | 220 abc| 197 a 667 abc| 643 a | 845 be 18 a
Horoshiri 31bed | 89 abed | 196 ¢ | 217 dhede 290 abe | 206 abe| 681 abed | 620 a | 836 be 59 b
Muka 26 abc | 77 abc |143a {197 abc| 330 cd | 206 abc| 701 ¢d [629a | 836 be 51b
P. 1. 173438 35 bed {107 cde {173 ¢d | 209 abed| 370 cde | 223 d 592a |578a 787 ab 9l c
C. 1. 14106 38d |115de |151 ab |214 abde| 380 de |242 e 602 ab | 562 a 754 a 8l c
Ibis 53e 135 e 216 f 315 f 500 £ 287 £ 757 cde| 640 a | 854 bc 9R2c
Gaines 34 bed 105 bed | 250 g | 289 f 520 £ 280 f 825 e 657a |862c¢ 88 ¢
Mean 32 96 179 224 350 230 695 622 832 61
F test b e ** b k& * ** * *
Ls.d. Gy |11 i} 58 51 15 88 49 61 15
CV. o |2 |6 |3 1B | 5w 6 |5 | w
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ERBIENSE, LrL, —150CIc2 3L, b~
PR TEHEHORENKELS 2D, WFhOR
EEBICBWTL FREOEREEHOEC. &
OEFRIZEF LD TEETH -2 (r=0867~

0.953%*), WHELB OB P OBRIT. WTh

ORBIZEBNTHEERICEWEEREBRZD LN
2. L2, —15CLEE —18CLLUF CiisFaD
K8l

T720H, —115, —135B LU~ 15.0COMA
it & ITERITBNTEVWHEENED b

Table 2. Varietal differences of degree of injury caused by snow molds and freezing
S. borealis T. ishika- T. incarnata F. nivale Freezing Osmotic
riensis value
No. Varieti ..
0. vaniehes Origin = 1977 "78Mean 1977  1978" 79 1979 1977 79 1978
* * * * * * * ( CaCl: mol )

1 USSR 40604 US.SR. 41 31 36ab 43 fgh 13 ab 12 abc 19abc 27 ab 25 ab 0.33
2 Moscow 1 4 37 31 34ab 34 def 16 ab 28d 3l abed 21 a 43b 0.38
3 Valujevskaja " 49 23 36 ab 49 gh 16 ab 5a 27 abed 12 a 2l a 0.37
4  Lutescens 0329 " 49 21 35ab 47 gh 22 abcd 5a 16 abc 25 ab 14 a 0.39
5 Iohardi USA 34 14 24a 43 fgh 42 de 9 ab 28 abcd 21 a 400b 0.34
6  Minturki ” 49 26 38ab 43 fgh 5 e 25d 50 de 3b 92 fghij  0.29
7 C.l 14106 ” 79 64 72de 6a 5a 4a 6a 51 be 83 efgh  0.27
8 P.I 172582 " 74 63 69 de 9 ab 19 abc 10 abc 7a 70 de 94 ghij 028
9 P 173438 » 64 67 66 de 10 ab 4a 4a 7a 67 cde 98 hi 0.28
10 Gaines ” 66 64 65d 54 h 59 e 62 f 64 ef 54 cd 92 fghij 027
11 Ibis Holland 54 46 50 bc 55 h 38 cd 46 e 82 f 95 f 100 j 0.24
12 Akasabi

shirazu 1 Sapporo 56 15 36 ab 20 abc 12 ab 7 ab 22 abc 37b 85 efghi 033
13 Norin 8 ” 34 20 27a 29 cde 11 ab 9 abc 47 de 37h 67 ¢ 0.32
14 Norin 62 " 87 75 8le 14 ab 5a 13 abc 21 abc 3%b 95 hij 0.31
15 Hokkai 48 4 30 18 24a 29 cde 17 abc 5a 17 abe 61 cde 79 cdef  0.30
16 Hokuei Kitami 46 17 32a 18 abc 13 ab T7a 19 abc 34b 67 ¢ 0.33
17 Kitami 1l ” 42 15 28a 29 cde 16 ab 5a l4abc 37D 83efgh 032
18 Kitami 2 " 32 22 27a 22 bed 10 ab 1labc 22abc  3Hb 48b 0.31
19 Kitami 3 ” 39 16 28a 21 bed 8 ab 7 ab l4abc 34 b 68 cd 0.31
20 Kitami 18 " 45 24 35ab 49 gh 28bcd 18 bed 62 ef 37b 89 fghij  0.27
21 Muka ” 59 19 39ab 14 ab 15 ab 11 abe 18abc 40b 72 cd 0.31
22 Horoshiri 4 50 18 34 ab 19 abc 7 ab 7 ab 22abc  36b 73 cde 0.32
23 Takune ” 74 46 60 cd 40 efg 8 ab 19 ¢d 37 cd T4 e 100 j 0.28
24 Kitakai 628 4 51 16 34 ab 16 abc 7 ab 7 ab 12 ab 51 bc 81 defg 029
25 Kitakei 840 " 38 16 27a 53h 13 ab 14 abc 26 abed 32D 49 b 0.32

Mean 51 31 41 31 18 14 28 42 70 0.31

F test K %k * %k %k L *k Ak ok ok

1.5.d.(5%) 23 18 15 13 19 9 20 15 12

cv. 27 36 29 65 52 35 25 9 12

(Number of plants in every class X proper indices)
Degree of injury = %100

(Number of total X Maximum index)

* : Percentage of dead plants

* : Classification is based on Duncan’s multiple range test at 5% level.

**. Significant at 1% level.
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(r=0.812"*~0.952**), £/ —18. —20B L
—22COFAEORZ bEHETH 508 (r=0.863"*~
0.970***), —15°CLAL & —18CLUF DR ILf &
HERMEBIRD S hr o7 (r=—0.218~0.677).
—18CLTFizZe b & TP1. 173438, & "C.1. 14106,
DO EC HEZMDOFEL VEVWEEZRL. B SHIZ
BRI ER L, £, R, L i
—115. —135B LV —15.0COEELEIZEBIT S
EC. BiX. B iEikic L A\ EE L B2 HI%
2R L (r=0.872%~0.934**), & <z —15.0°C»
ERIZESWTaEROSBARAL Y, KEE
OHREERLENP T, ZHUT L —18CLLT®
BEREEE L OEBEIIVTRORE L B
72 (r=—0.034~—0.449), 2 L X DOEHL LUVX
HIIEHORETII—12Cr oFERENITI LD
FBETRHE STV ORETIE, —23CT LM
AT LAIRETH S,

320K iE%EE LU T Valujevskaja b - &
<, BUV#ED3BMEE TTohardis ¥ 58V TR
HER Lz, 263 s ER25,. R
840 13009 5 A5, TESGEN RFE & L MtE T
HDHLENTWZTEMRS, 205 kB> T 3,

HRoxA,, TRe v ansx), "ahalkx,
ETRGBRAIZ, L VR0 F X5 LHEIN DD,

"2 7 x=2u6Xx, ik, "P1.172582,. TP.1.173438,.

'Gaines; BETH Y, "bis; b Lv s
IZH > THEBTH -T2,

Table 3.
that of freezing

5. REHLFVEEERBEICINT HRED
R

BREFHICHONT HEL LUSHEDOTIERIC
LAWEEOCHRABGEEY L T Table31ZR L
7.

IRUZEBE WEL S borealis DRIV
NOEIZLEDOH E0HEE (r=0433*~0.550"*)
BZ oI, MHEEMESER S borealis 125t LT HIK
o %2r L7z, LAl TUSSR 40604,

"Valujevskaja,. "Lutescens 0329, 2 H T
THEMETH B03.S. borealis iIZiXHEVFEL 720,
— 7. L85 D L 51 S. borealis WX BIET
SV7RRn, MEtEEE L AR RLRILE T
THRENRH LR,

WEL TishikariensisDORIZiX, —0.217, —0.320
EBOBER . EEL T incarnata ORFIZ10.050~
0340 » EDQRFRESBFEL S, & BITHEWIRE
HoNgh otz

S. borealis & T.ishikariensis DRIZIL. H4E &
b EEEIT e 0 H A DBHR AR 5115 (r=-—0.352,
—0.207) . VTR L HEE TIX 225, S, borealis O
2H FEDOFHEERE L Tishikariensis & DEF%
MAALT DL Fig.3DE5k5,

Fig. 31z £ % & 2550 AR IT4BEIZ KBNS D,
ZOBAMAM TR G T BEN T RS ITARE O35

(Gaines, Ibis, # 7 2 L ¥) L, DEEOARFE(CL

Correlation coefficients between degree of injury caused by several snow molds and

S. borealis T.ishikari- T. incarnata F.nivale Freezing injury

ensis Exposure Crown -

treatment freezing
1978 1977 1978 1979 1979 1979 1979

Sclerotinia borealis 1977 0.812***  0.352 0.091 0.150 —0.083 0.443* 0.550**

” 1978 -0.207 0.041 0.354 0.061 0.524** 0.485*
Typhula ishikariensis 1977 0.633***  0.555** 0.704***  —0.127 -0.320
Typhula incarnata 1978 0.715*%*  0.680***  0.050 0.091
” 1979 0.799%**  0.340 0.289
Fusarium nivale 1979 0.249 0.241
Freezing injury 1977 0.733
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14106, P.1. 172582, P.1. 173438. B#625) TH %,
ABEIL S. borealis & T. ishikariensis O FIZ55
<. &<z "Gaines, M4t TH S, DEEE
T. ishikariensis WP 275545, S, borealis 12
R\ THD. Y OI8RERHIT S borealis 12
VLSRN DS T, ishikariensis 1255V BEE & |
T. ishikariensis 2 % LEERROTRWCRRIZ Sy s D
Z Z CCREDIOGRERFIE T X CHNTER N
HbOTHY BRI Y ET hBIUT 2 ) vankE
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Bl . EHOLBIREL LTHEERICED D
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TRAHNYAL, TEKE2E, TU—13). BEORE
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LA L, &2 TiEERRIC L 5 SRR
DREITONT, LRIERERGR O Kt L
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TE, BHESFIROTHEERI L UOmE
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Fig. 3. Relation between degree of injury
caused by Sclerotinia borealis and
that of Typhula ishikariensis.

FTAHZELEERHTRY, E-SEOMSE I3
DIELH D WITHESEOERM L ITFREORE XD
ZHEHETHILONENRD L LTS, FHibH
FT, PO IR OB & D, I L 5
KB DHEFED D VITEA DO L OBEEL R
L & DI AR AL TH DGR O I % R A

CERGRBEEROBRELEL LT, B DOER
%é&%b.ﬁﬁugﬁbtr%®@E§%Mi
L. EHZEOAEHEZR DTV D,

Cormack and Lebeau™ (3HE#EICEi 2 @ L
TRIREIREE TR 5 5 590 T4 72, Bruehl
57F, FOLEREEICHA LT < ML
EERE L HHE TI00005EBERFE LY Typhula
spp. & F. nivale 1758\ TC. 1. 14106, E O %
BRI L7Z, 612, IZETHRBET S HiELRA.

EREEDHDLZ LITRHL TS
Jamalainen® 132 B v PF T HEBICRIT AL
HAEREL., RGEOSHEEERICRT R
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HEIFERB I VENEEREICL - THREL T
5. WERETIHERIBRD TEVD, REEI
ST, #FZL T AU AT e Yo,
EERE L HOE T F=U TR LIzaL¥
DEE~GHEOEBABTER TORENERIN
TEY., BHICOALFAER TV S,

AEEED L 5T, BWHIRICEROSIE K HIRE
BT DEMTICHEET OMAMAEEERT A
HIZiE, SEOFERICH LIEFEOME B E
Thy, L7 &% S borealis & Typhula spp.
BLUHEELXZBELILEEFEPLELERS, K
EBRIIZ OFEIZOWTREFEZ FEINICHEL S
BOESEE EN O ORABRERFTLIZLDT
»H5,

1) BREAE

S. borealis IEHMEIZ- DT, Cormack and
Lebeau™ OENEBREEX LEB L2, 75 X
DRE QCHI%) TREBENLARY, <A F
ADOWEER (—5CHRi#%) TREBHLFEEL. X
BRFERBPELNR -, MET CEEBT 55
HEEDZLPEREEZ DN, ZHTORE
Fike LT, BREOERICI Y BAETEEEHRD
BEPRRDEVIREE L LT, RERE LT
HAUL7. ZORBRXITBERFFR S. borealis D
—RATHBLTEY. BEOL T E/ZMER
BINDHNB, REFELE L TEDHRILS>LOEE
z2 6z, S borealis &3z, ERERDITE
T Typhulassp. ZRET 55T 1978FI2H =

ROTZFRTIE, BHBXN TP, LHrL,

1985 B Z RS TERKTIZT 2R W5 5B +7
BREABZ LN, Bruehl b ORKIRIEIRE %7
ALlEEREDHEREBRMEEZSH5Z L
BERETHY . FRHMHETOEREREOHERL D

—HLTEY. Bhiz Lz 3, RFEESY

i, BREFREEREAVT, aAXOERED T
TRETDSHEZRELTEY, RLKMEZFA
LR SELE LTS, L, BRI
FIBT5 L0 AT, KRECLHETE5MEE
EELICRELTWSLERHD LEZLND,
MBS OBRE L L LTk, HRELE SHE

Mk, EC L LICENHETH Y. 3EDOH
(LR E OB VITH D 05, IR EIIATT 5
DORISEBBEA—H LT,

2) EnMsH

EFERC DT, 7 A YT = R
BF g pAAl " Bk odgE o
WEL L LICEBINEL, BRI FEIThz- TR
TOREERT TERS, ZhboMIENE
NOPHEHFORELERE LIMkEZ L
TRY., AEOEEERCH LT TEEL D
MBHIRWIZENRh o, ZOHEBROMRME
i, L RED ) LEBHEEDRS LD L,
ENOF KA LURBICIRE Sz, 12E
ERIICEMEEZRARL TWD LD EE L LR,

S. borealis \Z X T WP IHRMIZE L TiE. dt
RERICHT DBEORE B o 78D
ZV . FORBRICED & THENESER S. borealls
IR LT HhRy I & AR E N, r=0.682%** (n=36)
DOEWVHEEE 2 TV, ZHcx LAER T,
r=0443*~0550%* (n=25) & Rk s,
ZREEEL LTY B N O4ARFENTHEME DD D IZ,
S. borealis \Zxf L THE VRS R/ HTH
B, L. BIEBYIZIE S. borealis ICBIFT D Z
EEHEOHEIIBRV LN, BYITRIL ST
BRI L 5 FEROEREH BB LEARNETHD
L BRI OREICBT bR LT BRR
B, BB, REFERX RIZT D oS OMATE
MIZR - ORIBOFENTONTHE, IR E HITH
FaEODILELD D,

Typhula ssp. |25 BEIERMIC OV TIZ,
T. ishikariensis & T. incarnata OWEE IR T 5
I EE SV 2 3EEIC & D & Bruehl & 0%
MBS o & bR, HEBEOFRMENT L E N
WEFT DI LR O0RDLND, ELEEIC
®4 D MEOUS I EMICEE L TS, 7272
LEFIZEREIC T 532020
LA LEENR TV D,

Bruehl and Cunfer iz J#uid "C.19342, 54
EF100~1200 D7 &> kM T TCI 141065 &9
0, "CIL 14106, FFESHMI0BLL LD T A &
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FMTHEIZ TCI. 9342, & v i@y, —J, BFEiRAK
k¥ E &I TCIL 9342, T . E8D%Z VW CL
14106, OftFEE LB EHMO L v EVWT L v b
MTEBZ 05, TCIL 9342, i RmMmOETIEE
REFH>TWAAEELRHD LTS, FER

IZRWT L. Fig. 3 OB X UC /L —7 DRI,

T ishikariensis & T. incarnata(Zxt L TR DK
IRETTLORRDOLEN TN D,
TEEOBM E LT, YEZ RBLUTAY S
P IALERE RO LR O THEVY . F 72 Roberts
and Grant %> Warnes and Johnson™ ®# 4z
HKONDBT AU N, B FOBBEITITIERI%ED
ME LA DL, THABROBRE THLIMOF
"'Winoka, "Kharkov, i3#&58IiCsrfli X417z,

3) REDHE

TERE L S. borealisBHHR LN T. ishikariensis
& T incarnata B FNFNIEORE 2
BHY, ATH L& EOMICIIHRE RGN/
NWZ ED L Fig3D X 52420 7 N — A2 hfE %
HEEHANTZZ LB TE B, A1b, WTFHOLE
BHRIZHIFVARRIIIEM 4B CH 0 BEEmH A,
CEEImicE. TE OHREL DR IR RS R
7B, MEWHOBSIZE, HETTOEREM
FMEOMERFRR Y, 2RARMOABHEREZS
ek BN DN, 2 Z Tk Typhulassp. ittt
FoTRAINDZ LRI TH A,

4) EREOHEEORGHE
T TR AN T & T REER OB E ORI,
—GRYRIRBIC K o THLG OISR T & &>

61)

NRVWBRRERLLORH DRI LR BT

DSNEORKBHEE LI RICBIT 23V FEORE
WEE L OHBEEKRD, r=0422 (n=20) =157,
ZLTELIZZ N LALIRIC BT D/AEEFICH
TAREEEOHEEMME LILROFEREREE
LDHEE RS, r=—0531* BERACHERE
BTnD, 2O EPLMENEREIIZEHFET
BEREROMPKRE SEFORWFIF EHEENR
EZLnELTNA,

RERIZBNT G Table3 D EL T incarnala
HBE S, borealis & T. incarnata DEAET b,
T. incarnata O/YFAEE (1979) THEEE <,
ZHAEE (1978) TEL - TW5, EHICHEE
OB LVER T BRREIC L D T. ishikariensis
EHREBIUS. borealis & DBRICES<Z & D
Ezo605, Fig 3icXiux, S borealis & T.
ishikariensis DENC I EAK L L TADHEMPRES
nTWs, L LAOHBETAERTERLS, EHN
B O10GFEFRHD S. borealis & T. ishikariensis
DOEHEIHEN TN =T L LTHEET D, TDT L
X, OBHEBEL BT OHLE HDHNIFTEL
OEERRICH LK Bt 2 R~ T TRAHSEE K
OFEMENREZ LD,

EEETEEFET 2 REOER T AL LTE
Theote, MEEIXMEMOMERNREILR LI
W CHIE I L K8 1T kB k. S. borealis ¥
Typhula spp. D IZFRORFL, TRV IR &0
ZEEMAPLEV L. D ULABVEIKEMATE
H»OZ RNWEENTWS, ZhbDZ Lt
AERTRY B ABOTHIR L HEOEGER
EEHREICIT O LEMER D D LRI, RBEEE
WX AR LEETHLZ LEFRBRLTND,
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. f4PEDERx

BIETE, %I EOFELLBERTHS S
borealis . Typhula spp. . F. nivale 72 H NI
EZOWT, BEFEORELRAL, hafik
W78 W EREOSEICEA L, bR
FREOHICIT, RIEBENORBISELEET I
FMEOLOBRWE &, MAREEOTREA
ELTHREN TV B Y, Z0OBEAITEHCER
ICEARHDOEBE N, 2O, BiE TR S
borealis . Typhula spp. 28 L FREIZ DN T, 3
BEAEXRAVTZA T LILSHE 21TV BT
RRA., ELICERBOHNEBREEEHOKR
BEHEL, FREROEBRICRIITLS &Lk,

HHEEUEFE
1) $EME

WHRDOMALRIFEDODEN O ROTHHESRRKE
TEHRELTRELE,

Moscow 1 cEWwWY T oS, mEA,

E#H8 5 : Turkey Red 11 /BAL2E, M
B,

P.I. 173438 D MVaFEE., BB/ RIEERR
ok,

b %628 s AE%T7/% 7 A //Ponca/AL#E250

. PHA,

Fwe LU anag o Jb%8/4cuE2405, HEEL.
=N
cp I,

(Norin 10 / Brevor)—14 /

(Orfed /Hybrid 50) —3//Burt.
7 AV A KFEHFFIEEEORRE
Z NSy M N E SN

1976, Zh 6 DGMERAF THRZLEY DX
Bt %47\ (Table 4). 19774 F: &1k, 19784 F.,
19794 Fs oMfEER A v 7z,

Gaines

: Kanred/7F v 7 a5 ¥//4bk9% .

2) REAELBIBEH

(1) Sclerotinia borealis : FHEAISEIEIELABE
FEHEIC X V19784, 19794 & L IiC9A fa#EH. /-
72 LSS LV IR AR, A A80ME &,
ELBIEIORE & L. BEHRIHIC L DHEE L
L,

(2) Typhula ishikariensis : 1978F9A 18 HFF5L T
SNy MIBERL, 11HUBREEE SR L. 5
%+ 2COREEREC0EMAELZ. 1X1
A, 1A E24MERE, 6EE L. BBRIEE
THASERBCLIAIWEELR/E L.

(3) Typhulaincarnata : P RERFER TREH
EEEFBEMSEESC LY, 1978, 19794 & biC
OH8HIEE, 14, EGTA80EAK. T4
LONEE L. MERBFEEELHIELL,

4) #ZE 197849 A48, FHEHFEEEM
HESc X B, 1 X1 A, 1 EaEH30~
A8, 2EE L. 1IAABIZH LI VIKERY.
+E2BREL. FHEEEICEY. —156F 1 CTH
B L, AERES THAIYEEICLBH
EEFHIEL 72,

RRRE DWBEBFOFMIAIELF—TH D,

3) AXAE

WEREIT S, borealis 130~4 (GE2HEFE) DHBY
M, T ishikariensis 8 X OEEIZ0~5 (FEEHIE)
DOEERE & LT, AAEMICHEREY 5 2, kb
WEE (%) »BEHLK.
e oy S (BBBEOEBE X SFEL
e N e B

28, T incarnata 130~5 (SERFHIE) DOEXPE
DFREE RV TXBALTHRE LT,

4) A
FEHIHTICIE arcsind £ L izfE% AV 7,
AT LRSS BOTIIFR A0 Jones
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1LBRGEHELF.. Fs %Eﬂﬂ)ﬁﬂﬁ;}ﬁ

S. borealis .

T. ishikariensis R L OVRE

WEBDF MM L. T incarnata BR¥EFEOF 4

REWIZEMEICOWT, IHEFOESIE L 45k

% -—$E LT Table 4i25% L 7=,
WEEOKE IS HBIIERC L > TR -

7eo S. borealis \ I EE N PRE L PS4 L
Te s, T ishikariensis (B2 HIZRRMRY i

WHRERIFEEDOKREVWHICRE-T., LiL,

N
53

Table 4. Half diallel cross table for mean and variance of degree of injury caused by S. borealis,
T.ishikariensis, T.incarnata, and freezing in F2 and Fs populations and their parents.
Cross S. borealis T. Ishikariensis Freezing T i(ncarnata

4 s x § ¥ s* T
1 Moscow 1l / Norin8 39 40 43 18 50 32 37
2 " / P.1 173438 51 42 32 23 61 15 29
3 ” / Kitakei 628 39 35 36 27 60 28 28
4 " / Horoshiri 37 36 45 29 61 21 31
5 ” / Muka 40 36 42 25 58 28 30
6 » / Gaines 47 38 45 2 56 43 49
7 Norin 8 / P.I1.173438 50 39 30 27 76 8 29
8 ” / Kitakei 628 35 29 41 23 75 7 29
9 " / Horoshiri 38 34 32 24 72 11 28
10 ” / Muka 37 32 37 24 75 6 27
11 " / Gaines 46 33 45 27 68 13 40
12 P.L 173438 / Kitakei 62 50 34 23 12 85 1 26
13 ” / Horoshiri 49 36 28 19 80 3 29
14 " / Muka 52 44 28 17 76 7 28
15 " / Gaines 53 36 31 20 78 6 30
16 Kitakei 628 / Horoshiri 37 30 34 21 75 6 31
17 ” / Muka 36 30 33 19 67 19 31
18 ” / Gaines 40 32 33 20 83 4 43
19 Horoshiri / Muka 41 34 31 16 72 12 29
20 " / Gaines 44 38 36 20 69 19 43
21 Muka / Gaines 43 34 A 21 73 11 45
1 Moscow 1 42 43 42 20 53 33 36
2 Norin 8 39 35 35 19 61 28 31
3 P.L 173438 56 32 13 4 85 1 24
4 Kitakei 628 37 32 30 18 77 6 29
5 Horoshiri 36 38 35 16 73 8 29
6 Muka 37 34 31 16 67 21 28
7 Gaines 49 37 41 24 81 3 64
Lsd 5% 4 5 5 7 9 8 6
1% 6 7 7 10 12 1 9

T. incarnata : F3 populations
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AN ORERIT. WThOBERIZH->ThH, T
etk bicHMER E HRERERMICEVW AR
HERFBD LN,

BRI AROWEERIMB T BER LD
e, 3SEBRE bHFRICEWHERZ 6z, LTz
Vo TEFHEOBRERRDO L S MBI NS,

S. borealis  |EHEEL V2B b DR RNIZENR
M ofeds, TPIL173438, . "Gaines) i3# L <5<,
5 LR ITORHETH S,

T. ishikariensis : "P.1. 173438, (38 & A2 HE
itk, "Gainesy. "Moscow 1; 1355, fho45fE
FEITHILTH B,

T. incarnata : T.ishikariensis DIFE BT
RELTB, LirL, "TPL173438, it Ciidh 3
23, T.ishikariensis \IZxt 3 513 ¥ OBt xR &
7eirot, "Gaines) 3£ H5<. "Moscow 1,
X T ishikariensis (T332 EFH <AL N B0
<., thOARBERTF LN LB TH S,

BE : "Moscow 1,238, 'P.1.173438,. "Gaines,
FEDLHTEH, P THE . "ERRE, 1T
o0gh, TIR628, IR0 RV LEATH D,

FolFADEEL BT 5 L. HFER LT
ROMEEEDPMOBEERE L VRS, TOEIIRE
tRDbT,

S. borealis : K& <484 T o, TRa Y
LX) LREIBEDLOIRZMS, 17, 4. 10. 16,
IDEMTH -T2,

T, ishikariensis : ZZH1R2BA BIZHBI -T2,

T.incarnata : K& 3BT 60, 1586E
PBENITE LIz, Z O TRMEL203 L TH -
7z

HE LR L "Moscow 1, 2% 41
\o7c, ARG, 5232 TRV,

Z ZTF: £EADOT#ME L B (midparent)
L DOmIzE. S. borealis  : r=0.950"**, T.
ishikariensis : r=0845"**, T incarnata : r=
0.876™** BHE : r=0.808"** L W LBDTEN
HERRD LI, TEBHOBIMHOBREICL ->T
EFOTEHEREESITOND Lo B b,

FER72 Z LIIEEEOFBIZ OV THRED LI
%, RO L FAEMOSEODEICIL. S. borealis

Tt r=0.306 - FETIIeho1eis, T, ishikariensis
TiE r=0.591**, HETIHOSTT* L BEIZLE -
oo ZOZEEFFHEBONBEILOFR.E£HOFN %
HOEERETEDLZ LE7T,

Fo i DOFE & ORI E LD THEET
HBMB. S borealis & T. ishikariensis D X 51
BEIE A 220 LD DI AL, EREr=0651
WONC0.775%** L EEOFBEBHE BICE < EHEE
EORENEEFDOHFHbREL >, ZHITH
LEED L 5 G EE DK X VEAITIEr= —0.950
LEOEBEPMEDTEP-, ZTOZEIRELL
BHHERRVD, BEVNFELLBHEVDIZEST
HIEDPRTED OV TR ER D | ZONEENE
KTBZLOLBREIND EHHETIEP.1.173438,
O T.ishikariensis \ X DEbitE L HEICHT D
M EME X FDOFEITH -T2,

2. 47 LSOO DRBROETE

Hayman 2 XU, S98Tic st bRIERE DR
BATEBRORE I LTNERE S hh N
HEVERHD, O2EEOEEET 5. QHOBE
BFREREERETHL., OHERTHREICEER
ENR7e., QX SLBRETFHEIOMEER B,
OSSR T 32, OB 5T OB TFHTOE
LA DG TH D,

ZDH L, ®IOWVWTIAKTE RV, O,
@. @, ORI EOEHEIPBEINTNDI LD
EIREL, @IZoWTRUTOL S ICRE LT,

Wr-Vr(Wr: %51 LIRS & DOIHHL Vr
FIO55E) DY —ERE R S TRICWrO Vil w4
BEREE D=1 DF BEICRRDPELDORE
#1T>7z (Table 5) WTFRDERKE b (Wr-Vr)
OE#HOI L, BICLAEEIFEL LRI
oo EEREEICOVWT L, HETh=081¢%
RIP LN A b=110EBICERDZ O TR
Bhols, TRLOT EhE, AT LABHD
RO — DR SN, AT — L AR
DIV NEHZ RN — B T TR EE LB R
WHAfEE Bz bz,
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Table 5. Testing of statistical liypothesis for adaptability to diallel analysis.
(Variance analysis of (Wr-Vr) and test of regression.)
S. borealis T. ishikariensis Freezing
Items
d. 1. M. S. VR d. f. M. S. VR d. f. M.S VR
Array diff. 6 206.98 1.06 6 67.88 2.30 6 131.05 <1
(Wr-Vr)
Block diff. 63 195.65 35 29.52 7 217.93
Confidence interval of
0.697 ~ 1.143 0.780 ~ 1.490 0.566 ~ 1.054

regression coefficients

3. REMBIREHMHBORE

AT LVRDOGEAHT OFER % Table 6 1R
L7z, WTEN SFEMMEE TR () KEVWEE
HEPBRED O, EHHR (b) ITHA5 &5 08
K&d»olz,

EMEHERE S borealis [ZiXEH LI, T
ishikariensis Tid, by (F: EHOFEHEERZE)
BLUbs (FFEMBEROERRE) VEETH
V. HWETIZb, (FHEMREORIIMER) ©
APBFETH o/ 728, T. ishikariensis TlIE
EENZIBIIEIZO FIRICEE RSB TE Y.

HETIE "Moscow 1) DfLAE o TR
OFE, TEKEE, ORAEDLYE TIIERNMESHE
Hialz @z,

Vr & Wr OS5 /HB L WrP=Vr- Vp (Vp:
BOSE) O & OALEBIR %R LTz D 23Fig.
ATHH. T>208SERFUCE L THEI NI (Wr.
Vo) £k, WEh b 2 oRmEB ORIz h - TH
ElOBREHROELYICOHA LE, £z Wr ©
Vr &4 5 EETVF b B E T . b=1IiEE L
T D, R~ DREE] DG & BERER~DAL
BEE» 545 L. S borealis [ THZEMTH Y,
T. ishikariensis & HETJHBEBELFEEND,

Table 6. Variance analyses of the half diallel cross tables.
S. borealis T. ishikariensis Freezing
Source of variation
d. f. M. S. d. f. M. S. d. f. M. S.
a 6 1592.30** 6 1154,67** 6 706.46**
b 21 33.92 21 66.74** 21 38.20*
b: 1 46.48 1 256.86** 1 49.23
b2 6 39.62 6 40.57 6 60.38*
bs 14 30.58 14 64.37** 14 2791
Blocks 9 302.08 - - - -
Errors 243 24,81 140 19.27 28 17.80

* ** . Significant at the .05 and .01 level of probability, respectively.

a : additive effects, b : dominant effects, b: : mean dominance,

b: : additional dominance effects, bs : residual dominance effects.
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. r5 i lensions is
1) S. borealis 2} T. mearnatq. 3) Freezing
Pl
No ®
40r Mo. o *Mu
i 50t ) 100F
3L Ga Ho é Ki Ga
Wi %o No
Wr r e Mo Wr

20+

Pl 25t SOr
101 *% * ¥k *%k

Wr=0.92 Vr+12.2 Wr=1.11 Vr+8.87 Wr=081 Vr+227

10 20 30 25 50 50 100
Vr Vr Vr
Fig. 4. (Vr. Wr) graph for degree of injury caused by S. borealis,
T. ishikariensis, and freezing.
Mo:Moscow 1, No:Norin 8, PL:P.1. 173438, Ki:Kitakei 628, Ho:Horoshiri,
Mu:Muka,
**Significant at the .01 level of probability.

Ga:Gaines

EHMICEST28ETE LT, BEERT S
XEHD, $HERTAXENIERYIOMERS
D OHIWT 5 &, S. borealis & T. ishikariensis
& ICHBEEF BIXEEN e 2 DD, S. borealis
BHHTIE Tabhasx,, TEKEE, 2. T.
ishikariensis TiX "P. 1. 173438, sk & <EA5-L
TWA, —~HEERZBWTIT, #HE O "Moscow
1y LHMHO "TEMBE, BE LICMEETH D
s, BEHERETRBIVEHERT OERIC
—EDOHFRMER RN L ERT LS Th D,

KIZWr. Vi BEU Vp 0206, FERIZOWT
HmegEsE D), #EsH (H 8L He).
BRI UEHBRETHDBROTRHEE (F) 260
WRES# (BE) 2#E L. 8EHHEHEEZ KD

(Table7). ZOHEIZIE, FERE LVE Ty
7 DEBMEEF 2. S. borealis TXHMANE:
DRI BESBIZEATKE Do, T
ishikariensis & WETILSIZ I >72, Z D= H/D
MOWE S ND EHEEEIL S, borealis B1LLT.
T. ishikariensis L FEZILU L THEI0 6, #h
FRRHSEELBERETHY Fig 4 I2ESW o
REXFTOREL -7, BB LUEH

B, HEe@RFEREICEDOL 5 REIETHH
LTWariemadizoizit, F o% s & @DH: +
F)/ (4DH,—F) 8 X UHz/4H, DfEBSHW OB,
F X S. borealis L HENE. T ishikariensis T
EThol, EDEIZE~AS LT /X o
T (4DH:+F)/ 4DH:—F) iz S. borealis : 042,
T. ishikariensis : 1.21. 8L OWHE :063ThH -
Te. BHELLHEOEELEFHEOREOMWER L2
% Hz/4H, OffiiL, £h-£400.19. 0.22. 0.17TH
D, & <IZ T ishikariensis TIZEL TR L
bIZOSDERETHMT D & Lizk & DfE, 05X
0.5=02512 B TILA > Tz, Z st L S. borealis
CEREIBLURRFOHEICSRREY AN
%,

hé= (1/2D+1/8H.—1/8H.—1/4F) / (1/2D+
1/8H:1—1/16H:—1/4F +E) ) L HEE I NI HED
BI=HiE. S borealis : 9. T ishikariensis :
79, HE 8% LT bErok, E (KK
DB OE~ BN OFOE) /4D »ofESnDF
PR (K) it #0188, 232, 203& 70~
T, A5 5 3EEFE2~3U L2 B2 O
7.
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HOERRKOEEBRRTORE2H 50T (Wr+
Vr) LB OEHE (Pr) L OFBBREGL. S. borealis
T—0.903**, T. ishikariensis T—0.751** L & D
BRSEER TH 70, WETIZ0.525L EDET
BB LRI Fig 412 LHE"P.1. 173438,
D (Wr+Vr) iX S. borealis TR N TEB/NTHSD
. T ishikariensis CBNTIIHEKTHH. 2%

0., "P.I 173438, 1% S. borealis \Z%t L THEMES
FEEL b0, T ishikariensis 126t L Tid BN
BIRFBDRNT L E2ERT D AR T2~
3THDHLTHE.BEDL L S borealisizxt LTk
EBMRE, T ishikariensis i3t L TixgHHRED
BEFRAETDLHIZ LENERIND,

Table 7. Genetic variance components and genetic parameters
Source
\ S. borealis T. ishikariensis Freezing
Component
D 54.66*+ 1.36 90.33*+2.77 120.15*+  1.64
H, 3542 £2951 143.68 *£60.02 268.65 +133.09
H: 2726 +21.96 126.89 +44.66 184.38 £ 99.04
F —35.88 £11.37 22,03 £23.13 —82.08 £ 51.30
E 248 * 0515 321 £ 1.05 890 = 232
H./D 0.80 1.26 1.50
Hz/4Hi=uv 0.19 0.22 0.17
h% 0.90 0.79 0.82
K 1.88 2.32 2.03

* Significant at the .05 level of probability.

4, ZABEMOBEMEK

3ERIIFNFIREF tEE REEXRITT D,
WE Fe EHIOFEEIC OV T HERE TITo 72
2B HRBRIT S o THEUMT L BT 2175
&, REBRMBE (P) LEEHE G) 3RO L
HITHEE Sz,

P rG
S. borealis . T. ishikariensis 0.526 —0.818
S. borealis : HE 0.275 0.520
T. ishikariensis : HE —0.726"**  —0.819

F 72 Fo. Fs EMICOWT2H EFT 72 S. borealis
& Tincarnata DBRERRHPSIX. RO X D ITHE
EENT,

rP G
S. borealis . T. ishikariensis —0.303 —0.190
HFAEEEX S, borealis 1 0.838%*, T,

incarnata : 0476 L HRIZE P>, LT3 »T
S. borealis LAOHEHBEBEELROI T
ishikariensis D5 TH->T., T. incarnataiZxt L
TEFRIZEBOBIRBI Wb D LRIz, £
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T2 HE L S borealis VX IE DOERAIBRE A 572 V) 58
WOT, 202D ERCBE ST 55 L F i A
WZE—D LD ERLELbETWS LA LIS,
TR L RE & T ishikariensis OFIZITED
BEHEELXDLOTHEETHIPL, TLEN
OEFMEICEAES T A MBI EFEEVICHRRER D
Lo LBbiLs,

5. @ m)ﬁ

Bruehl 2&%¢ T.idahoensisiZitd % 5855 nfl
MOTHICL D F2 BHTEH, AT v =3 PR
BEOBHRZRELRFE2RETS .16 LD
BOBEFICE > THIMMSEE T L5 ER
Bl % % 7z, RO Fi, Fa ZEEOBICIELNER
L., FORE»SEECEGFARAETH L
LTw5%.Bruehl OBREHEICHEL TIToTobiL
LD T ishikariensis TOERBR TiX EHIIEIZIT
HHEEFELVZEAEL, HINNEBE TR
BED o, EREBEOBLIITIEELS, B
NEFEI2~3EHEFE SN, 72 S, borealis 1T
X HERE LS ERE TN TR E 2SN, M
IMBLETHRVBE L. RBEOEELFTI% & &
LHTEL. ARRTFEI2E D R2h T,

MEMEIZ DN T, H <2 HWn <20 DFER
FIZE o THEEShDEENTEY, if:%(ﬂﬂﬂw
LOBETBPEET S EORELLEV., B, BN
FHBERORBEKERICIBV T, ILBEOBERS
70% L #7E L. Amirshahi and Pattersos 1= >
N7 DARHETR L S FEBT0% %2 2 TnDdD, AE
BTk HEDOBEEIIB2% L& L. AiERER
BABNMBE FHIRSEL o, —HTiEE X
AET 5 OB EMER F SRR F . FOER
—EOFHBRWEIN R rol, ZDOZ &t

"Moscow 1, & TEM8F, BRZz-BEKRTE
TH DA AR Lz AFEF I >V T,
MR ERE2 L Bl S o8, RiCRb b
T BETRAM O i, T R 5 BET
DOHMPHERIZES<bo LB D, LLED
& 912, T, ishikariensis & S. borealis EHIIEDE
CATBNRTHGEM & O THBL TR Y., LEH

LOBMSIHAD L, —EEHICBTEING
&~ OEEBBIENEMO L S icBbh D,
FE [ DI E & 5384 P B O L8 E & '
Lo THRESTONILZ LiZ. DT LE2XFT
LL0EBbhE, Lizd-T, fix OER Ik
THHRPMERM & AFTILELHD, TOEK
T. T ishikariensis it "P.1. 173438, i3 &
HRHEEFHETLS, MEMEICH LTS, $TIC
bhbhEh» 20 E8RERFRAFTALTWD
Z&itted, LrL, S borealis EHMEIZDWT
3. FBETROBRELEERD,

Granhall” i3 Triticum vulgare & T
turgidum ORBEZHORERIZESE . TXT0F
7 BMZEL OTREEEFBTFEETHITHAH &
#E L, Law and Jenkins® (3#k#% /|~ % "Cappele
Desprez, Ot &EmF 243, 4D, 5D, 7A $E
FiehdZ & &2RBD-, 7&Kk, Dvorak and
Fowler” 37 4 A¥ Ot 4 2 AFIZEAL &
5&LTND, 295 LIzBAIZ T, S borealis
ERMOMBELESBIIHFEIND L 5IZBb D,

Grafius™ (T M 2 3RS Uiz ffE s, thitis ©
DEBTRETDIHBBEMIEZNT L EIERHL.
M E RIS TABARER LR ADEET
5D, WERBNERFELRMLTHD
LTV, BAPRIIBER LI TER425,
LRk Z L3 S ERtE & S, borealis IZ
ISR IR Z D FRMED Typhula spp. 1IZFHWZ
EDBEE 2o TV, RERIZBWT S, MHE
& S borealis 1.0.520L V5 HEREIE VW B4R
% R L7223 TEME & T, ishikariensis DENTIE
—0.819, S. borealis & T. ishikariensis DENZ b
—0818L b TEWADEBHEMELZ b,
INEDNRITA—IDLEETD & WEERND
U S. borealis 51tk & T, ishikariensis IHitE%
RODT2ZLEFELOTREROIDZ LTk
5, Ll o0 T =2 iFnThd F. &
MOEHEICESWTER Y, ElfF—@EELnL
F—EmFRcs L T3EOBtE2RELZ LD
T2 b, AR ERSEIH/FTERY
b TRV EBbh 3,

S. borealis & T.ishikariensis (T x| T HEEHEE(E
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& (F5%0) D HIR B2 FAAEM THE T 5 & Fig.
5DX91I7Y, 2L LTIE—0592" &
DEEREETHAD, MIZXd L EHAE
b, KE<ABCO3gMEINE, T
T CABE S, borealis BT EEEZ ST
25, T, ishikariensis DIEFIEBE AT D720,
¥ 1-CBEI T ishikariensis DIRFUEELE 2 £
<ETemd, S borealis EHIMBEIT V720,
L7z T, BWiREICEAEOEGFEL22<E
OB L 2 B, T O TRIHE20, 2113
PEEMAE DS LB 72 < & ITABED G,
1LEE iz, Wihd "Gaines; DO#
BETH-> THAMD RARTE LA LR
EH oD, BYOBEHAGDLEDI b,
MEMEEE 22 SRV ORIMEEDL D
5, EM L EET S & HP@HIOMEE
BHRELRD,
ZHHORKFZFRED VTR OERIC b M
HETTHE D L. RRREICHRAT LR
WAS, M3 (Moscow 1/4E%628) LSty $h
LENAERKEORAGE THD, ZOZ LITE
ALY b - TV BBIGHE RO LT RN

BRETEMEZ TV 2 LRSI E 2B, Vaviloy

HECHRONEEZRAEL., TAEN O Tt
RMILBEMENDEZ LD LHEEINDIB,. FNF
NSRS EEL, MAHOHRLBAIETS
BLLTWS, £/, MANKKEESTIEROR
iz, ~n— K= 7 (hardenin@) B L FF/~—F
= TITRENNEERTND L EbRS,
Thbbt, BARCEMICESERL, Bl
T AEE DS, MET CHEADOA ML AEENEL
D, FRICH X DBIEMN R EINITRIGRZRE R
HBITENRY, ZORDBESFRICEINT
W5,

%

304

S. borealis

201

104

A
B
r=—0592**
®y
C
ooy
15 I 2

Numbers: Cross No.

10 20 30 40%

T. ishikariensis

Fig. 5. Relation between ratio of uninjured plants

for S. borealis and T. shikariensis in F,
populations.





