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Table 19. Linegroups resistant to T ishikuriensis and their evaluation in early generation.

No. of Degree of injury caused FEvaluation for Leaf rust Powdery
line group by T. ishikariensis snow endurance disease (Tlldew
o isease
x S F, Fy Fs (%) index

1051-20-1(WH 7) 64.0 5.7 JAN VAN O 0 3

n =20-5 63.8 4.6 O O

n =33-1 62.3 4.6 © @) O 0 1

n =34-9 65.0 3.4 © @) © 3 4

" —65-6 63.8 9.6 O O O 20 2

7 -81-3(WH 8) 61.5 3.9 © O 10 4

n —81-7 65.0 6.3 AN ©)

" —83-6 63.3 5.9 A VAN © 0 2

n -84-3(WH 9) 60.3 0.5 A @) O 5 2

n —85-4 63.3 6.6 © @) O 60 1

n —88-10 74.0 4.7 O © © 20 2

» -113-10(WH 10) 63.8 7.5 A © ©

7 -166-8 65.3 5.7 O © © 60 2
P. 1. 173438 64.8 1.5 © O © 60 4
Horoshiri 73.8 8.5 O X O 20 1
Chihoku 86.0 5.4 X A 0 3

Note : ©,resistant: O, moderately tolerant: &, intermediate: X. susceptible.
Development of leaf rust and powdery mildew were observed in F line building nursery at Kunneppu.

Table 20. Agronomic characteristics of lines selected for resistance to T. ishikariensis.

No. of Culm Ear No. of Harvest 1,000 kernel Seed Culm
line group length length tillers index weight appearance stiffness
(cm) (cm) (%) (2)
1051-20-1(WH 7) 88 9.3 17 38 39.2 3 5
n -20-5 86 9.0 21 36 40.2 1 4
n -23-1 91 9.0 11 29 33.1 4 4
n -34-9 80 8.9 21 30 30.3 3 3
” -65-6 82 9.3 19 25 31.2 4 5
n -81-3(WH8) 75 8.4 17 29 34.1 2 4
n -81-7 70 7.3 20 27 30.9 3 5
n -83-6 84 9.8 17 26 28.5 5 3
n -84-3(WH9) 71 9.3 13 30 39.6 1 6
n -85-4 81 8.9 14 34 32.0 3 4
» -88-10 86 9.8 14 24 25.0 6 5
» -113-10(WH10) 80 11.2 14 29 35.9 2 6
n -166-8 73 10.0 10 24 33.2 4 5
P.1.173438 102 10.3 9 15 30.3 7 1
Horoshin 82 10.4 17 29 41.6 3 6
Chihoku 83 7.8 13 32 33.3 1 6

Note : Seed appearance was ranked 1, good; to 7, bad.

Culm stiffness was ranked 1, very weak; to 6, very strong.
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Table 21. Frequency distribution of 980 lines for freezing hardiness and resistance to
T. ishikariensis.

Freezing hardiness (hardy less-hardy)

1 2 3 4 5 6 7 Total
o 7 10 10 26 33 21 3 1 104
£ 6 | 20 21 59 56 53 11 220
g'—g 5 16 12 48 54 30 8 168
L g (Horoshiri)
g 3 4 12 18 40 41 22 3 1 145
E |§ 3| 15 18 52 33 22 3 1 144
% 2 2 12 10 33 41 24 3 123
G 1 6 7 26 18 17 2 76
Total | 91 96 284 284 189 33 3 980
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Table 22. Agronomic characteristics of selected lines resistant to freezing and T.

ishikariensis.
Freezing Typhula Culm Ear No. Harvest 1,000 Seed Culm
ishikari — of kernel appear—
No. of line group  hardiness ensis length length ears index weight ance stiffness
(em) (cm) (%) (8)

1050-15 (WH 1) 1 2 110 11.8 13 32 38.7 2 5
1050-42 (WH 2) 1 2 82 10.4 11 29 39.4 2 5
1050-54 (WH 3) 1 1 114 10.9 11 29 40.5 1 4
1050-87 (WH 4) 1 2 96 11.7 18 31 38.4 2 4
1050-110 1 1 124 10.3 12 24 31.7 4 3
1050-116 1 1 107 9.9 15 27 29.9 4 3
1050-117 1 1 108 12.3 17 27 33.5 4 2
1050-125 1 2 110 11.3 21 29 32.8 4 3
1050-248 1 1 115 10.2 18 26 32.6 2 3
1050-302 2 1 115 10.9 17 28 31.5 3 3
1050-351 1 2 113 11.6 14 29 39.6 1 4
1050-380 2 1 112 11.8 18 26 30.7 2 4
1050-387 2 1 119 11.5 23 27 33.1 2 4
1050-447 1 2 90 8.8 14 30 35.9 4 5
1050-539 (WH 5) 2 1 108 10.6 14 29 39.0 1 4
1050-559 (WH 6) 1 1 104 10.5 15 28 36.0 4 4
1050-573 1 2 118 11.0 20 26 33.7 3 4
1050-646 2 1 109 11.7 13 23 30.5 4 4
1050-687 1 2 103 11.4 18 27 31.7 4 3
1050-730 1 2 110 10.8 18 26 36.1 2 4
1050-890 1 2 104 11.4 11 28 35.7 2 3
1050-913 1 2 106 11.8 21 28 32.5 3 3
Horoshiri 5 4 81 9.7 17 29 41.6 3 6
P.1.173438 7 1 102 10.3 9 15 30.3 7 1
Valujevskaja 1 6 131 13.2 14 19 32.3 5 2

Note: Seed appearance was ranked: 1-——good; and 7—bad.

Culm stiffness was ranked: 1-- very weak; and 6--very strong.
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Fig. 11. Frequency distributions of lines for resistance to Typhula spp., Sclerotinia borealis
and freezing hardiness.

Note : l{resistant)—9(susceptible) were classified based on degree of injury caused by snow molds and E. C. value.
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Table 23. Correlation coefficients between characters

Typhula sop.

Freezing hardiness Culm stiffness

Cross 1 (Moscow 1 Horoshiri)

S. borealis 0.190* 0.081 0.224*

Typhula spp. 0.138 0.155

Freezing hardiness 0.141
Cross 2 (Muka, Horoshiri)

S. borealis —0.001 —0.032 0.067

Typhula spp. 0.020 0.165*

Freezing hardiness —0.174*
Cross 3 (C. 1. 14106,/ Horoshiri)

S. borealis 0.197* —0.050 —0.291**

Typhula spp. 0.132 —0.088

Freezing hardiness 0.102
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14106] 2R Y 5 % Typhula spp. . HEHMEET L,
HBAERIRETh o Tk,

EALES R#EICH>WTHERIM: T 7 2 —4E L T Table
24T R Lz, M1 — 1 (WHIL), 57(WH12) it
MRMEE S, borealis EHMEL L THEATH Y.
ZTHE2 —52(WHI3) X Thu s ) asx) oEA
T EFEBII AR LRSS, 2283 —11(WH14)
176 (WH15) & Typhula spp. JEHPEIZ RIS
mzxbhiez tizck?,

<KM3>  TC. L 14106) D Typhulaspp.
Table 24. Some desirable lines for ‘resistance to snow molds, freezing hardiness and culm
stiffness
) Freezing Culm
. of . . ] .
Cross No. of lines hardiness S. borealis Typhula spp stiffness
Cross 1 1 (WHI1D) 1 2 3 3
57 (WH12) 1 2 4 3
Moscow 1 1 4 6 1
Cross 2 52 (WH13) 2 2 3 6
Muka 4 4 6 5
Cross 3 11 (WH 14) 7 5 1 5
176 (WH 15) 6 5 1 5
C. 1. 14106 5 6 1 1
Horoshiri 3 4 5 6
Note : Culm stiffness was ranked, 1, very weak; to 6, wvery strong.

4. R #

1) ERARBNMHEEFENREOREDR
Table 191z 24 51 D HIE R BEH SN 2R
iz oW TELET S L. WTFRFIZRIT S Fa tiHfR
TIIAfENRD 2 <, ERRREBTROFUVMEL A
%<, EROEAIFBERLEDOT, ZhbiT
DT OHFRIK 5 AT, 3,000 522148

rEKENhZ, BRI IR SO Pz Typhula

spp. P DOBEFHREEN TN D itk b,

Fs RO TJIIHFIE L » SEHROBELERM T,
(P.1. 1734381, [Fui YyaisF¥) BLIWY IFFK
7ar¥] ORBFEITFNEN 5.3, 4.3, 57.8
% Tholem, FHEERITIABTH -7, AT
MTORBBRIKIILAHE NP EEDT D, LHIDFF
MICHSHTRIEIh, ZOHEET0% DD
Tw3dholz (Fig 12).

Fai A0 2RI OHEFEK T, W 3 i
RIFE I FNFN18.5, 33.5, 44.0%ThH o7z
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[ F, (192) F.\ (1983) b, Fs(1984)
120F Shibetsu Shibetsu Kunneppu Sapporo
100F
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8o} ] r
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40r p — _E P,
e - |
ZOL 47% -zi’-]% .EL 29% ;
0 o - o
00 aXx 00a YO 00 a X

Fig. 12. Frequency distributions of planting lines and selected
ones for resistance to Typhula spp. in early generation,

and selection rate.

Note:
[ ], planting lines; . _
O, resistant;
X, susceptible
NFHEDF I Fonivale %3 L7z, FhOFF{H
ERAE L TRBEINETRREBICOWTAD L,
OB EEOMICIE T = 0.274% LWL
EOBBRARD b, T ORORIKIREITLT%
Thbd., FstROANFrFL FIFICi S borealis
DRIEEIZEVIZEAEDBEB LTz, F—#E %
BWitlgTix, F& LT T ishikariensis 12 &
LHEENEL, REMERBHLITHoT D,
BIKTREE29% L W72 VBRWRE AT -T2, FLT
Fe thfR D" T. ishikariensis OHERBREL. 12E
[FRT LX) PEKEMETDEEDBELVE
PERE L sz, % WTyphulaspp. 72V U F. nivale
WX DWIRED, MHMARUTITFTr o7, £
HEAR L & LB E BT, 2 b Db
HE4 58 aFIRR. RESCHEET S8BT
L ORIZHERZ Az BT TE LD L %
2bhd,

i, ATUBEOBRE*I05720, HEHHE
DIEEDEVREDORNWZ LEBELT, 11A%
D HEG A 2EWE L CHENT D HESRKRE
SINTWB, £7z T.ishikariensis O IFEDEY

O, moderately tolerant;

P1, P.L173438 P», Horoshiri Ps, Chihoku.

, selected lines

A, intermediate

Hoot, BEABIVCRIARLVHEENKE
TELEVWIRELH S, Table 19D EBIMERSE
IBMENTIRIR 1 D& b8V T ishikariensis, B
BOBEREC L > THEI N, —RAICT.
incarnata. T. ishikariensis B IO F. nivale

OEFEORICITHERELRBEREH Y . T idahoensis
& F nivale OBRBRLEETH S,

Bruehl 5" iz X > CER E W= Typhula spp.
MO [Sprague) i TP. 1. 181268 |
& [Gaines| OzpEicmkL, F,AKIY v~
N WE 7T AT Typhula spp. DETE LG
WZEH&Eh, FORrEFERBEEIRRENTZ
LOTHEH, T ishikariensis WHEIZDET
bole, TRODZ EREZD L, AERITE -
T2 LAV R IX. Typhula spp. HhilEIC
T AHKBOBGBTRICAY S DFARRMER
bha,

¥, BEER2IZBWVWTY TP.1.173438)
LRRBREOEFMRREBIRKERWV I ZNTERY

(Table 22), FH#RIZEEFER I PO D 2FHMN
2o TW5AD (Table24), 7z7ZL. ZHh &%
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MITEABE L ICEBERSRL > TS, T
D, Table20 TWH7)., WH9| IWH
10 O3FFEIT TRu Y anF) 20l TFR
7 aLX | B T ishikarviensis EFIEFRH &
WHZEBRTED, WA, SHEROUICEIEFYE
WOWTIE, ELIKSHOMELET S,

2) IEEOREMR
HRBUEC L DBEER 2 225 980:FFK 191
FH. TRE.C.EICEBEERI NS 184%
HHITRROERERHEBRNZI R, #OHE
BERWTRY 9.2% ThoTr, T GIEmEE
i [ Valujevskaja] 72 50N TMoscow 1]
PEAERAL LELOTHE, RicH - BRI
MAEER ((B#48SE)  [UL)) OF#HiT,
FFEH I L 0 EFEE B YR L THifsEED
HEHEREED. [BKRSF] LV THEEOEN
3FMEZTWS (HHEE6%). £ 1ETHLE
Mg % T ERIERH [BHKB 5 BE
Ot EM %7 Lz, (k8% & Valujevskaja)
BI O TMoscow 1) TRIENED T 7 B3R5
Zt (Table 2) #E25L. BEERZ2BLV
3 TOHBRBPPI0%ISENZ Lk, EbHDTEH)
BHTho LB b, WEEIEZ<OBEET

(Levitt, 1980, Stushnoff &, 1984) Marshall and
Kolb Oz w32 e B8 3 EROL 5 ic, Eks
Ealhdlh—EORELEFOLETTIE. &
EREES X DD THRCEN, BRFXBUILA
W ETRT, L L, 200BEERNS

[Valujevskaja| 3 L X [Moscowl| LL_FD#E
BEAKIIRD LN Lo, 2B, BV

[Lutescens0329] < Minhardi] 2% & 57t
HEEGEIIE LN TV, &if Fowler and
Gustdti Y £x o> [Alabaskaja) & ['Ulianovkia,
D2 HHES Minhardi) WEXBZ & 2RLE,
HODEEL 2 Field Survival Index (FSI) iz
LORERRTHD, T b0 EER
AL UTHENEDY, SHIEHEZXY LV EEZ
T35,

i < Dexter ® & 2328 L/ BESUzEE(E.C.)
B EEORKICERT A>T, 2~3D
FHERE(T o7, NFHFTILA $4 % THRRNE
L ENT BB/ N EO AT, HEEOFHV LI
—11.5CH LEFERENTRNL., —18CUTIIRS
LRMMEIC DEESAR L, Bl -15°CT

(Fig. 13). 7 &iX 0.5~ 2.08 T+4
KRETDZIENTE ., £/~ Tabel 2 ®254,
BrRAWEERBFBELE.C.EODWIZIIE

PEETIRMFEELTARIPKEMNTH IS 1= 0.768%**  [XKeiYans¥x /[P.1.
800r Freezing treatment —20C
i —15C . . Gaines
- 190 -‘...Valugvska,]a Horoshiri Q... .
° N o) Olhbis
£ 600 ", Moscow 1 OP1.173438
g Gaines Muka 8 14
ke .. 114106
£ 500r oIbis
@
% 400k Cl.14106
2 Mgka ®P.1.173438
O 300 ~ ®Horoshiri
m Valujevskaja
200 ) !. MOSSOW 14 S — L B R | 4 .
d 20 40 60 8 100 0 20 40 60 80 100

Degree of crown freezing injury (%)

Fig. 13. Relation between E.C. value under freezing treatment at —15°C and

—20°C and degree of crown freezing injury
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Fig. 14. Relation between degree of injury of crown freezing and

E.C. value in 100 plants of
Valujevskaja / Horoshiri.

Fs, Horoshiri / P. 1. 173438 //

Note : E.C. Value of control varieties are as follows;

A Horoshiri, 285+39; [ Valujevskaja, 208+23; O P. . 173438, 394+25.

173438) [ Valujevskaja] / e ) 3k
| OF,. W00E&ETIET = 0.704"  LnFh
LAEEBIZEWEERED 6Tz (Fig. 14).

L AR Fig. 13, 1MicABND L H1C.
Typhula spp EHHED TP . 1.173438] BLO
[C.1.14106) FEHHEREDOHEEIZLRE.C.
ER B2 o7, DT &k, ZhbDREOH
BIZBIT2EREORINENDPRNT L E2ERT
%, #iE- SRR~ L=TALFL 7 FATE.C.
DEMEDOEHMBK 0 EMgOIcEBE LT
5, £, —22CHBEIRLBEOE.C.HL.
KEIZBIT RN & OMBEFREIE. KO :
0.788 ** | P,0s: 0.709 *, Si02:0.407 (n=11)
LioTHIY &) VEEBECBERL TS, 29
L7=8tEds TP.1.173438), (C.1.14106 | @
Typhula HEHHE LM S1OBEZREH 0B LI
vy, Lo T. ShFE - Rtk - TIE.C.IH
ORIE OH CHEEHE 2B KICHE T 5B LD
38, BREPRMEMOTMELLZEMEIDO R 7
V—= v iid+a&siobo Lt Bbh s,

3) ERMAREZFEREORENR
Fig. 1125 bA 602 L 92, #REhz3x

HOBEME, Moscowl]., [HRuw ) aisF|
BLX o anX) @8 borealis ML E
<EEILTRY, Table 2 TixWFh b lab)
TN—TWB LTz, $5 1->084FE C.1.14106 |
BEFD [de) ZNV—7Thol, EREDHE
AL I RHEL LIKPREBEE— KT 58S
iz LdTZEpb, FEFm G RICHEBRESRE
DEELIZZ Licied, . FeDF, 428
FHEBIC X B S. borealis EH M OBEE S1i%. M
1. 2, 3FZhENIT, 14, 11%EEDLDHTEL
HE XN,

Fio, M1 LM 2T ERECAEEL
RO, BRAEOHBEBRERRAOLLCRKML O
BEW (Fig.11), ZdZ ki TMoscowl] &

(A abL¥)| OEZHESL., ERI T2k
TH1—1 (WHI1D . F—57(WHI12) © 2 R#ix
PHREERE LCHATE S,

4) WEAMHEROHEAASHE
(1) TR L BE R LR BT
BElic RN TE L 5T, WEtE: Typhula
so. WP & ORICITAOBRIED NS L
L. T. ishikariensis \~ 3FEOEHRIBFERIN,



AL 7 B R BR W

ZOH LB EEMEICHM L THEN1EL,
MEAHEDOBEVIERNZNIBRENE Z b
(Matsumotos 42 4)" HHEAERET 5 ELH
L, 2 osYRIBICxT AR REONE
e &b, Tvphula spp BHUHE ETERE L ©
B b RE SR o Rolk,

Table 21 T3, MH#EM & T ishikariensis B
B L ORGP E<ED LN oT (=
0.014), L7zd-T, ZOHEEI, WEtl1 5
VI DEBEFEOF G T ishikariensis B AEE
Pt 6 ZH (HIER 0.6%) BRWIZENT,

I ClitEMRE (17 22) OMBEET 9.3%,

T. ishikariensis BT (1 77) OHE
T 7T.8% L M ERTHHHB. Zh OO
HEERFEVDDIT Bledicid,  1,000%FEBEORE
BYHLETHS,

(2)  WHEME & BIE Kk E T

BHEOFAAT LAY o ATHEESN &V
mARRE (0.520) » %, tEtE S S. borealis 4L
MEEOCOHE I L RRBARS 2 bDOLEEZD

5645 (1987)

N, B®EER3I O Moscow 1,/ [FEr Y
IAFX] OHAENL 2HEK (HEEK 1.1%) %
21 EF STz, ZORERE Bid X 512 S. borealis
EHMMREOHIAN L R o2 LicHko<L, =
DAY THMEERKEBPITREDLY, T09 5
2 %% S, borealis FEHME T LZOT, W&
HERHED S S borealis IBHIMED 2 SR EIE T

R2.7%ThbH. ZuxtUntdEREeh b T.ishikariensis

BARHMEZH O X BN EISIE 6.6% I X 4
VW, L7edoT, MHEMEE S borealis IFMED
HUOTIERBRAERS L EZOND, L. vV
' b O EMELEIL S borealis 2 ¥RV BT
ERERWMERBHBZDT, TAVH, B FFD
it B AR S NS ENEER D S, borealis 41
HEOBRIC OV T RBE R CHER L RE21TH
VEBRDHD,

Uk, 3O0o0BKERTZ DNAMAKELER
T HIRPIERFE OB EL —FET D5 LKRRD
roichs,

#Z. RMERH O HRE

A ER e S T A
= BTk ET k4 %

Typhula spp. 3 F:  C.].14106/%13 ) 35 177 19.8

T. ishikariensis B %! 1 Fs P.I1./4wv /itR42% 63 364 17.3

” 2 Fs 4u/P.I1./Valu/®o 76 980 7.8

" V& F.  P.1.173438, Fk 7 23 188 12.2
T T A V() T 1.5

S. borealis 3 F: Moscow 1 ,/F&ai ] 5 184 2.7

’ 3 F. &uoiy/un# 1 161 0.6
T e 6 345 1.7

T 3 F:  Moscow 1,/FTi) 17 184 9.2

” 2 Fs Fa,/P.1./ Valu,//Fa 91 980 9.3

“ IVZ F. Valu /F%7 19 134 14.2
""""""""" A T 1298 9.8

Mk & T, ishikariensis 2 Fs 9 P.1./ Valu /T 6 980 0.6

Mt & S. borealis 3 F: Moscow 1 Fai i) 2 184 1.1




KEFHE— BRI M A OS2

5 A
BROSEIT X <A X e ZEHEITIT L <
BEL., HESEORRIZELVLDORH D AR
L, RIROL S ABMICHIE TE RVWREBEER
LTI, ZAUC It az viRyiELR R L
DIELTWARV, TERE DRAEFRBICR LT,
T RRBEBHRTH Y 23 b, BILABVIRT
LI o TTHAMOKEEZ —EREERL, 1t#E
ETHHENEOREREHINTER" [
BRIZLTT A Y A ERETHEEOMENFRE
NTEREEY 2LT, 2hbDiREALTRT
O BFE/MORFIZ LD LD THoRN
Tiz Vavilov (1935)'™  #348# L7 X 9z, it
AL TBEESMEOHRIEVWERONT
FAYZAN

T O, THEMERE OITIIEE,. A8, 41
ZOETRVCHES L, Vasilyev ™ 12 X 31960
FE TR T 5 BEBRORITE 1,127
FRETLGET S, £7-Olien™ \IHEHOTHHLAMIZE

T HHROERIT 5,0001DIFD LHEF LTV A,

BE. 2hoomARLAXEOMAMEREICHET
THhRNDR, RMBRYIEORIN & R
HIBBMEDTRRICES = & 25Grafius 1974, 1981 ),
Marshall% (1981)*” 3 X 1% Marshall (1982)"
EoTHBEIN, FLOWEEELSHEILTY
B, THAMEOEEBTHEIEICLIN TV S
HTRELTOZLETHS,

ZAuzx L. dbdE OB T A TER I h 51

e

EMOBRED, LTFLHHAD Ny 7LV 08B
BEIAVEFEEE TS5 L0 LI ELR A28,
S.borealisDBARBE N HEEETHDI L E2EZ
D&, THEEITHEYICENAEOLOBLEL
%, EbiZ, FEOTEFHERAEEMAEOER
ZERELTIbNONOFRII—BEEL 25,
IO DBERIZH T 5 ETE #ERT 5 2 & T
AMOMLICF S TEDZLEZDZDITTHS,
ERBAPVDPLEENOERTH D Z i
BAEOHAEFIZL > THLNZEN, 20
#%. SERENEORKRPEFRICA I R& L0
Rhxolc, BHOHED—ES Typhulasop B4
HIZRAT 2 EMEDIF L A LI, Bruehl & 0pf%E
EERODOER L ZEEMREIZE STV,
S.borealis I DVTIX, ZOFEDRTEMED -
DRI OB LU - BERIC L - Tl bhi-List
WIERE T B2y,

FECHIMAMEROLDORBE LR RES
T, BEHOTEHE ZRAEC OV TREMIZREL.
SHOBTHHEEBRET D Z LT 5,

1. WEMHORREAE %
EFE TR L6 DOREFEIZOVT, *
NEFNORYABETILREDI HITR D,
Bruehl I X 2 HEFOKEEEE LBR LAY
THEREERZ DD THER T, Typhula spp. DIZHH

. RESTEORMH

Vil * xt &% E K 59 BrRE~DOFIH B OE®E £ &
B BRE &%

WA - RIR SRR Typhula spp. B @) N EIRED X—2

(Bruehl B) F nivalg ﬁ O AN 4

” S. borealis % R
RS N il T. ishikariensis ¥ R O O T EEES R TR
BT A S. borealis Y B O O oEE, (RIZERRRGEH
o om & 1 S borealis Y B @) O B, Y UEELD LED
¥ ®= E W it ® % ¥ B O O 8, BR L LT KBk EET
MO W =3 O A Y7 Y T
E. C. ¥ R O

F)  O:FIHFE. & Kt4



LHET RERBRERE  H64%5 (1987

F. nivale .25t L CHEARRETH ~Tc, U
L. T ishikariensis BEIOBSFRIEEEIIRE
RENFRE LV FRIMEE Lo, IZBF&MFICE
DEHLHEBERICHRL TREW, 8 8%
HCEVHEEOTFLVWHEEEETD L. KB
EOERBREXEHRATILERDS.
IRRBEELTY v b NS RETIE, &K
WEEFFE TS oI AR LIEED OBGR AR

ALTWD, EMRBEATMETIT ] X 48,

2HFDOIBRTENFNRARBEESNS, £KD4
BED S S 1 BEXEE A 10R BT 5, BEBO
T LW ERREEL Z0R W I b D5
WICEREXORBIIFLTELZ2 b5, &
SULTLHE T2 KEOHEEELXEXNLZTND
biTTH35, Bruehl ii” BEREBOBRE/NER

BHMOELZRET DTN TITR LN E LT,

BHERBREEBEL VWS, R, BEEED™
THEERTE L REFRLEZEA YT, Typhula

spp FEIIEFEO L HDEROBE L T > TV D,

ULDEDORERN? S L TR GMHEOEVREX
BEX0 O Rt R BB AR DT0~100%F55E 3 5 & &
LA oD, L, BHMEIEETRDLEE
DHEEBILDOBF LWARIZL - THlr&ENn?
RET, BARATMAEICE > TEDLOTEE
THH00, BEROBRIFEEDOHICLED
LRETEZRY, HbEDRHAENTE LD,
RE#6EMA L sNnD,

S. borealis DREZEHESEICL T, 20
FHEREERAW LT E 7ok, £ VBT
D%, S. borealis DHBFAET D HTHERHRL

B, BERBIIVEORBRICL > TKRELEH LI,

Z Dt HER T OB LK AR & PR T
DrocEShTER, BRBA—Fr—F
75 ARV TRBRENTTIOIMTE RS L—
L. ARECRKBIELHELZANTVAY, &£
FEEOEAEE2 TRTILERDD,
MAMERE IR BN, SHEEE, BR
BEE (E. C.) BaRHLE, WFhoFk
bREEERIEEC. MEMORELEEICE
WS, NEEB-POBBICATIRDI L. E
OB E A2 LDsomTBICHETD 2 LB ER

EORA L MR BEBZ LRI,

ERIFHICBITOIMEAEREL. BETHILHE
DARMEEMEE KERERBEXEOI 2D, ZHO
B2 OFKREP T THMEZ 22820
7o, THICRDLBFES LTH D ALEEE
ﬁxﬁﬁ%én‘m 38.179.182) bi%@éﬁ%k@r‘ﬂﬁp:
EmWHEEBES G D, BEOFMEE A
W27, Amirshahi and Patterson® 4
FiE, BEOMEEFRy M EEBICEES
DO TEADSOEEBPARBICKE <HIEHPHL
hrolz, WREHED IKEAREREORDYIC
AROKREZFATHILOT, ZHERBREATLHE
HRROTKETH D2, IENRKELENE
IZEB2B 09 bitizindin, LrLigE
TEOEEFRABEKORETEIHALHDI0D
EFHBEKICHLICELTWS, FEHELZHHEIC
DEDIZHITIE, BELROCIIREICELROR
WMOBRER Y, KRERIBHEHRL TIERTEHIL
BRA U NEEZDND,

Olien " WEBOHEESEFERLREST
%L L. Marshall™ k&= v /827 2 VTR
B2 R RAE SR, 108V ATOIRBRBDAEFR
L@V HEBA % % J2. Warnes and Johnson '™ &
KBERE L/NETRROBRE 212, bhvbho
HEHERTZ N O DOHEIZEL TS ,Grafius”
¥ WEMEOEIRIZ nonequilibrium freezing
resistance & equilibrium freezing resistance
DOREVBLEL LTS, BIEREEHOKS LS
VIREETfTh, Z OB OB ALK IL RS O
ZWHH CEEL 2D, HBIIKTE60%LLTIZ
W X8 TITbiv, Z OHE OB IEHATE
FizBWCT—BEELZS, BETOOLTWDD
FREDOHETHS, Eunus £ I Lhid s 4
A T OMFEMITIIRL DB FRBFET D, Olien
5 DITHVEHETREBEA ML ADRRD
R B S1FANCET L. AR OFRERRY: L
FOEE AR LTNERMEORER 1T > T 5. Marshall
B DRV AR=TEHETIE, ~T v EHOMHE
FBERICETHEEZED, POoZEEFEEXD
X 5 ic &g (semi-nutriculture ) TEH®
=K== 72T, 15X50mD 75 A F w7



KEFE— KB DRICB T DA O EEENHEA

PAREREANTREL, F—2T—TNIED
W CTHRENE AT H 2 A DRBERRVWEX
nT&k, BRETERL. PATHA—F=v /&
B bDEFRETHHIEI AT e THEFRTLE
HMENTEY, ELKEOMBERETHEOHD
Tr7A Mo rBEY T NOZFMIZFIT O TN
5095)
BREBICEALRBEIREEGFICLDS N —F
ZUTOERRNITEZIETHE, ZODE
BIK OB — 2 HEIRGEOERSL. Ky hOHA
Xt BEKREa b= Uit hid i 54w,
BEREICOWTIEEFREII L T~T aTho
THZ2LRNWIL, REXZHERTHRITT S0,
MEIEREZBEZ DHLEVRHDBIZAD,

2. WMAMHOREITHE RIS HY
MEREZ, RKY O—rXET. FOERIIES
TORIGFOMMYBEDOECERTH EEZD
T3, ThEE< DEEGER»LOBEHRTH
L0, Bx ORERET»RY BRINAEEATY
D, MEREDOBEBERIL, BRFUOBREICLIE
BOZINThrRYRL2->TEY, BUTEKR
RGBT OBG R LSRR MZ M TORGER ML
VW, LU, —FELRGTORBRIBNLOHBEL,
FHEOMEML LOESEREFMOF L T L
P OZONTTBERELEL -, B o—
XETHNEBETRIIZEL D, BEOEVWT
WP THEAMEDESA T2V, BIETFOESHEE
PR ORE THET HH0 06353 &, LT
RY OB AR, L., KFELLD
LEZSWE D biLl, THEED B VILEE
REIMOZNFIITHRNRE L ORI
B2 D6 —E OFE THAEW O RSB L
TW%. %7 [Chinese Spring ]~ [Cheyenne]
DEH R E AV 2 Sutka(1981)' L bhbh
OFEFEFHBRLTHD L, ELORBETRED
RISZTRLTWBRIT, 5A LD THRICIRPUIEE
AL DGR R —BOEATH -7z, Law and Jenkins
B LW Fowler&™ O % Tk, THEMEOBEF
XA, D7/ LB L. &<IEDY / AiCES
LTW5a, MEEOEIZDY / K, & < i25DEkE

ORI NS LY ICBbILA, L EORERY
LD e, RIEENT—ESRE TOMEME I
HEMEEXE TICHY . ERNIOEVWERT
REBEEETDHLOSCARZT OGNS, Ll
Typhula svp.HDWNE S, borealis EHIMEDE
BFEISHZOFEICLOREFER LR,

Grafius " R E M OBLEE LIRS M
WO HEME LT, [Minhardil& TLutescens
0329) UEoiMEpRNZ e, ZTNETER
EhieholeZ L2 BIFTWA, TMinhardiy X
[Odessa) & [Turkeyl ORHMEIT L DEMR S
BTHhH, £O% Minhardil AV gD
5 Minhardi) B EDLDIRZ TR, B
T, BERLEZONLTVWADIX LT 2 MEDIT
#» TValujevskajaj, [Alabaskaja|. [Ulianovkia|
NN OOV ET NRERBIUI A D
[ Norstar | (Winalta/Alabaskaja) %2355,
IhbiFE@ic~—F=vra8h5s L -25C D&
BIELLTHEORMCEEZSTHEETH
B, THLEERIC I2EEMNEEEZHICL
PEFRVbILDLNORE R, MEEOBA
R LTS E EDEL & 32wy, RIFRE TR
['Valujevskajal BLU Moscow l| #RAK &
L7e B fr 5% < OMEMRER X b, i
DOERABEPUR SNz, HOBIOT R REIC
ROLDFLWEETFHTHS.

Typhula spp EFHEIZ>NTIE. T3> b Uil
SEREZAC BT B RBUEAR I LBIRIC X - T, 1966
FENnDLPBENA NOBGTRILENRY AT v
TEN, TD5h, bhvbavBR L HVWTWS
DX, World collection £mBEDERH H#ITH
7o TC.1.14106 | &, b oo AINTE
fP.1.173438) T. LB EDPELEHH THLED
HTRELEFEEZ T LTS, AR TR
O OEPIHEE MR U TEROME BfThh, [WH
1~10] DIOFEMLHBER Sz, TNHDRFITE
LT, BELSEABBROLEIRWLDEE
bz,

PLED X 5 2@, & Typhula spp HTHEORE
BCEENREL, £ 60 GHEMH L VididE
WAL ORBEP OEBRAR I bhigh oz,



ltmEELRERBSAE 645 (1987)

T 12T E & Typhula sop HEHUEOFREBITIE A
L72(WH3. WH6), ZDOEW TR, LWL
DBEMZFEME LTI LItk 5,

MEIE S. borealis iIHHETH S, Table 2ic
wL7L 9z, llohardi), THb#g48%). (&
85 HoHWREL, HBAHLWERENE

HeR1%E1. (R2%). R3%5) BFR/HLO
BEIEMEIOTRTTH D, T2 TY Ex hOfif
BYESRED S, borealis iC R VM E RE 2 h
ol Z b, EROGBEORKE - RESVTRD

[Turkey) & TKanred! \ZH¥T5Z 05,
TAYSEERE, VFFICRTD S borealis F

EHFEOREREEZITESRETILERD D,

F - EETI19834, M aEIFORKIE /N ERIEH
HTIRENETHIHE Y 272, 65SVFTOERS,
5 600IE E OFRAFAEH LTz 25 Typhula soo BEHUME
X220 T/ < S, borealis IEPIERHKBEZENT
NWHZEEBFEL TV D,

ZA T UV OFERIT, S, borealis #5THE
YRR RRA E A O, Eiz [Moscow 1]
/S TEw ) absX] O%NFe T, WELHET
HEHOZFBSBEESN, (Fig. 1), ZhbD
Z ki S borealis B IZBAETAIRY o—
FOMABZ BB TEZ B L HOCBDID, 20
DI LERA R REPEELEZ NS,

3. MAHORELERORBL
HEMEDRIKZWV LAY V—=v TZHT Y,

ERITIENE Z A TRE SN DB N RIZE - T,

BEARMIC BB T EBHEmE: L B TH 5,
D5 LEMIC OV TIREV BRI ZARM 3R
LILTEM, 2RMEDOF., 323F%HETiX, HLEk
ERVIL EOWTHORE» S LiifEgs T
ishikariensis P RHK B 2 G Tz,

it B I T B AN b A B AT b BB R T
%L OBEBELNTNS (Levitt )™
FNONBEICHAL S 208 50 SHEESH
FTxnEFR Lanun, Z<ELTLLEI IR
Lpv, BIZITEREHHLEEE (cryoprotectant
polysaccharides) ( Olien . 1978)™ % E&E#Iic
BOLSBETOEBMIEFROREBERRICL > TE

DEOIBRBLET EFFORK L DBET D Z S ITATHE
THA A9 (Grafius ).” Ll —ficmitsm
IR 54 EA, EFNEFHOMME L. RKIC
COHBEBEMAL XY ETHEREE L OMITEA
VORIV BDSE. T H LRI KEy/ N —

R FREFREABEBED N TWALR, &
MBI L RWEEN D, ik rEfSE
2T EM % T AT 2 BEAREOMMER. F
BRI ES>TENEEEN L I ICEEDIE N,

FORAT ) —= o PR3 EBCRIETE 58
HEEERHRLERD L, BRRBRIZRLVEED
BELVWLEVEMLRAERITY Z LI R5,
2y ) —=vFicFowler % 131, £H5OAHESE
EEMPB/IIOE LTVD, WTR LEDESE
FEDDBIZ LRV, BRELELIIEROREE
BREIT-> T, BIHETH > FERKSO
LA CIHREOERBIZET DI, 2 THREME
%5 LTz DX Typhula sop BHMESEDORE > ER
RENTHoTz, EVEDORKERTELNERZK
FREBENS TV D2 D5 B2 RTIIRR
HTHLHN, ZHLOTHEHEKREN,

ABHFE T 2 DTG R O —BIT R %
D&Y T, TN E Typhula spp HEHHEIZHONWT
RFEAEOBFHSERENEEIN., WL
Typhula sop EHHEOFERIC LK Lz, Li
L. [N&. BHE. WRER - PICHE/RUEOR
MARBEREFET D, BEOLZ AEHELE
(FRoiVaasF) i IFx:7a36¥] 124
LARERBRVWLRIBED DI 4%, REED
WEMEEATDLO2HRE. HOIZINEREED
BVLD1RKET, 2EMIKE TFav )],
[Fh 7] OERME TIIEEB IR TWRL T,
Lz ->T, 20NERHKERALTHEROYA
JANT, M, 2L BH. 1., BE CHENE.
Typhula spp. HEIEREOERIIFEERICH D
Lot bh s,
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FIEED S. borealis EHHETH B4, B Zh
7= TWH11j.,
MHEigd8%) BEOEGMEL BEbh, “hbiik
BT 5BEMASROBEEBREL 2D, BEHE
W—EBEMmET 22 EB/HMBFINE2, KREL
THEHEMZRMEI NS, £ S borealis ¥
ML BRICBEET A RER. ABASEOEET
NEFEHLDR, 5 LIEBEEOEROED
TR EIFTRETHL MY
F1ICEZ 505 D2 Suneson'® OE(LEE

EPERTES, £HACRBED~T ot 52,
EROBDFE G EE 2 258 CEABR LT,

Thb,
%2 L LTREREREOEHTHS, TTI

TAYBERETIIT 7 OXBOEIC L T,

MAEDEREREDZ bH T3, Y

55 3 IETRE K L < IZ Male-Sterile Facilitated
Recurrent Selection (M. F.R. S) »@ERTH 5,
AL X OMEEER TLREI» ST THY .
INPMOEABEOHRIC bREM R L Z 5H0

'WH12) 3% 5< [lohardi j.

6. 1974%izZ R.F. Eslick iz >TM. F.R. S.
LAST b, BB REREE:S 2 LN
T FRAEABHERBEICL > GRET AEREN, 2
UHVHEBER L > THRODHFA I ARV IR
NTW3BS W oMk BT AMBELEAT
WD, BKIE/NED S borealis BB REIZ L
ZOIHBEROSITTWA LS ICEDbRA,
FLTEARCRTA LXERFGEO LD
S. borealis BHFHHEDBEATH S, Rk T204
E AV E LT DI LIEE S T THLAV,
UEDXSBEAEROZDC, (QERD
BRESHEL., OEFEMREFEEOLOOTRE
HEEWILT DI ESEHEER TLIREIEE
TH3, #LT, BRI HTZ-> TOREFRINE
BA LA TE RN S ER TR E 2
TW2ZL, @QHLEEIR L THREES.
MOFEIZERT 2BEFROEHFLEY . 4
L > TRAIBER PR Z LI+ ERERY
HTho, MEAMOEREL EEEH LR E
THD,





