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Fig. 6. Mean temperature, sun—shine, and snow cover at Kunneppu and Iwamizawa.
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Table 8.

Means of agronomic characters and reserve substance contents in 25 varieties at

Kunneppu and Iwamizawa (1978-1979).

Trial locations Kunneppu Ilwamizawa
Seasons 1 o m v m/1 v/II v/m* 1 o m vV* m/1 IV/IO*
plant) Oct. Nov. Jan. Apr. Oct. Nov. Dec. Apr
Characters 30 20 5 20 (%) (%) (%) 30 20 12 20 (%) (%)
Dry weight (mg/plant) | 319 534 550 479 172 87 93 675 1104 1046 876 155 78
Percent. dry matter (%) | 215 260 312 210 145 67 69 | 181 199 208 152 115 76
Total carbohydrate (%) | 324  41.7 441 250 136 57 51 | 247 355 362 155 147 41
Total sugar (%) | 167 215 238 106 143 49 47 | 142 199 196 8.8 138 37
Reducing sugar %) | 33 2.2 6.0 39 182 65 75 4.0 39 36 1.6 90 43
Non, ~ TeducitE, 1134 193 178 67 133 3% 9 | 103 161 160 72 155 3%
Crude starch %) | 158 203 203 145 128 71 52 | 105 156 166 67 158 49
Total nitrogen (%) | 4.41 3.88 3.73 4.31 85 116 120 394 3.64 4.50 124
Proteinous nitrogen (%) 3.12 2.60 2.56
Soluble nitrogen (%) 0.76 1.71 1.40
C/N** 73 107 118 161 9.0 9.2
Phosphoric acid (%) | 1.18 102 091 77 1.04 104
Potassium %) 249 231 219 88 236 227
Silic acid (%) | 143 120 125 87 0.98
Ash (%) | 715 552 594 83 6.15
Lipid (%) 32 32
Plant height (cm) 18.8 218
No, of tillers 7.3 12.7

Note : *, Data taken for variety, 'Horoshiri’; ** Total carbohydrate ~Total nitrogen.
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& T KE D>C, B>A C. 1. 14106 Ibis
A D>B, AC>B P. 1. 172582 RIgS
2 £ K A>B.C>D Ibis P. 1. 173438
EHEZER A>B, C>D Ibis P. 1. 172582
M E % tRI8S P.1.173438
cC ./ N D>C, B>A P.1.173438 Ibis
Yy B A, B, C>D Minturki P. 1. 173438
# Y A>, C>D it R18% P. 1. 172582
oA Bk A>B;DC>D Ibis C. L 14106
X 5y A>B, B>C R18% C. L 14106
BE =1 A, B, C>D Ibis C. 1 14106
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Table 9. Combined means of 25 varieties grown under two locations and three hardening
seasons in 1978,

= g & 5 . ¢ SE- - - =
m g . 5 5 g §_. & £ 3 E e = e £ & _
2 - Sc .2 3 & oz 8 2 5 < 2 B
glovaeis TR gE 27 o 0§ Ee: o f % o2 fRzio o
= a o - =258 & ¢ § ELg = v & L2 = 2L=¢ = =
= By iy & 5% £ 5= & 2§ 8 = s 22 <= = E=)
2 SEfased v 23 O FE O A & ¥ < aafaE & 3
A 10 Gaines 620 216 323 169 128 154 4.06 89 099 243 138 665 3.06 103 192 3.2
11 Ibis 554 211 297 143 108 154 455 71 103 231 164 675 318 148 166 3.8
23 Takune 907 218 343 185 140 160 3.9 97 099 239 129 638 311 087 211 3.0
X 694 215 321 165 116 156 4.19 85 100 237 144 659 311 112 190 3.5

B 1 USSR 40604 559 233 349 195 152 154 398 96 104 220 125 592 28 112 181 3.0
2 Moscow 1 653 240 362 208 163 154 38l 105 103 222 120 587 303 074 196 35
3 Valujevskaja 587 234 385 219 179 166 363 114 098 229 110 587 258 102 149 36
4 Lutescens 329 538 241 374 222 184 152 378 11.2 095 215 110 552 274 111 174 3.0

5 Iohardi 609 239 345 187 150 159 412 91 105 230 120 613 284 133 183 33
6 Minturki 519 221 336 166 131 170 422 87 118 236 130 664 301 120 160 35
20 Kitami 18 588 205 297 154 120 143 457 72 110 250 146 735 324 149 180 36
25 Kitakei 840 775 229 340 173 137 167 391 97 102 237 131 657 291 113 208 34
3 609 230 349 191 152 159 402 97 105 230 124 624 29 114 179 33
C 12 Akasabi ] 722 222 335 173 139 162 416 88 114 235 143 671 289 137 239 38
13 Norin 8 771 232 351 184 148 167 391 100 099 232 127 627 28 120 201 34
15 Hokkai 48 732 229 343 183 147 160 390 96 109 232 132 626 287 091 234 4.1
16 Hokuei 880 230 378 203 169 175 379 109 098 231 136 606 289 093 216 33
17 Kitami 1 751 218 365 207 172 158 390 101 103 234 133 628 295 102 195 38
18 Kitami 2 714 226 362 192 155 170 381 104 098 230 136 636 276 101 231 33
19 Kitami 3 751 226 346 197 159 149 39 98 098 231 130 627 28 111 227 33
21 Muka 764 238 353 189 148 164 403 97 1.02 227 129 600 287 121 206 34
22 Horoshiri 703 225 363 203 160 160 375 108 1.03 241 121 636 28 090 204 32
24 Kitakei 628 719 223 346 182 143 164 400 96 107 235 139 638 281 119 220 26
T 757 227 354 192 154 163 391 100 103 228 133 630 287 108 217 34
D 7 C.I 14106 595 253 431 249 208 183 322 153 08 201 111 523 242 079 180 22
8 P. 1 172582 793 250 420 226 187 200 341 140 085 199 124 536 228 118 253 23
8 P. 1. 173438 859 255 415 225 191 190 306 153 084 203 111 543 236 073 245 24
14 Norin 62 890 221 384 194 152 191 351 123 087 230 133 644 260 099 228 23
k3 801 245 413 223 185 191 330 142 08 208 120 563 241 092 226 23
Total mean 639 229 358 193 155 165 338 104 100 228 129 620 281 108 203 3.2
ls.d. 5% 101 1.1 19 19 20 30 0U4 10 006 008 013 031 017 041 34 03
L [ 135 14 26 25 27 39 018 14 007 011 018 041 023 056 46 05
Locations 2 2 2 2 2 2 2 2 2 2 1 1 2 2 2 1
__ Seasons 3 3 3 3 3 3 2 2 2 2 3 3 1 1 1

Note : * Wintering type had been classified as A, less—winter hardy; B,freezing hardy: C,intermediate and
D, snow endurable (resistance to Typhula spp.) in Chapter L.
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Table. 10. Reserve substance means of each wintering type and their correlation
coefficients between before and after wintering at Kunneppu (1978~ "79).
Characters Seasons Varietal group I, I
A B (o} D
n 3 8 10 4 25 25
Dry weight(mg/plant) I 546 467 588 681
v 387 432 523 530 | 0.701*** 0.527**
v/ /I % | 71098 89 | . T8 e
Percent dry matter (%) | 11 25.1 | 26.3 | 25.5 | 27.3
1\ 19.7 | 21.7 | 21.0 | 20.9 [ o0.551°* 0.741***
___________________ vou g | sl s | ose | tr )
Total carbohydrate (%) 11 38.5 | 40.1 | 41.7 | 47.2
1\ 21.9 | 24.7 | 25.0 | 27.7 | 0.796*** 0.853***
................................................ Vo % | st oez| oeo ) se ) b
Total sugar (%) 11 19.9 | 21.0 | 21.3 | 24.4
1\ 7.8 | 10.5 [ 11.3 | 11.4 | 0.591°* 0.733***
________________________________________________ vou g | seloso | ss e )l
Non-reducing sugar (%) - 11 17.5 18.5 19.2 22.4
v 4.1 7.2 7.2 7.4 | 0.585°* 0.713***
_________________________________________________ vom g |23t sl sl sl
Crude starch (%) )i 18.6 | 19.3 | 20.4 | 23.7
1\ 15.7 | 14.5 | 13.6 | 17.5 | 0.353 0.693%**
________________________________________________ von % | sl 7St 67 T
Total nitroger; (%) ) 11 4.18 3.99 | 3.92 [ 3.36
v 4.60 | 4.41 | 4.41 | 3.67 | 0.922*** 0.061
______________________________________________ vou g | w0l | ;s | oo |
Proteinous nitrogen (%) 1 3.42 | 3.18 | 3.16 | 2.69
1\ 2.79 | 2.64 | 2.60 | 2.37 | 0.827***
________________________________________________ vom g | ose | 8| e 8| |
Soluble nitrogen (%) Il 0.77 | 0.80 | 0.76 | 0.68
1\ 1.80 | 1.77 | 1.80 | 1.30 | 0.552**
N/ % 234 221 237 191 |
Note : £1, Correlation coefficients between II (Nov. 20) and ¥ (Apr. 20);

rz, Correlation coefficients between increments fromI (Oct. 30) to I

(Jan.

5) and decrements from lll to V.

28 —
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Table 11. Correlation coefficients between agronomic characters, reserve substance
contents and degrees of injury caused by freezing and snow molds.
T
Characters Seasons Freezing S. borealis T. ishikariensis| T. imcarnata F. nivale
Plant height I .446* .061 —.653*** —.411° —.368
Number of villers | M [ —.14 | = 096 . 4057 396 A
Dry weight 11 . 369 .163 —.541** —.405* —.268
.......................................... Vo186 7026 | .665TTT | .858TTT | .589%t
Percent.dry matter 11 —.229 .156 —.242 —.181 —.408*
v —.370 .288 .005 —.047 —.279
..................................... Chamber | —.4117 | —.267 | —.409° | 7.50577 | Z.467°
Total carbohydrate II —.076 403* —.631*** —.533** —.655"**
SO S Voolomea 187 LTS8 SN 2 N
Total sugar 11 —.079 372 —.559** —.286 —.505**
.......................................... Vo400t |Ti0me LT3 Taaeen | ezt
Non-reducing sugar 11 —.044 376 —.613** —.338 —.560**
.......................................... Vo lomer | omeles T84 | a7t et
Crude starch 1 .007 .370 —.548** —.589** —.637***
.......................................... Vojozmoe g ses Lo T T
Total nitrogen II .037 (477* .643*** .438* .692%**
ST LA N 2L S N S177 | 5837 4567 | 648777
Proteinous nitrogen II .085 .330 .667%** .657*** .764***
SO Vo Lzew T 47 2 629°°° | . 730777
Soluble nitrogen I .052 263 .287 112 .298
.......................................... Vo|.mh0sz | T.5est et 310 | .aest
C/N ratio 1I —.006 491* —.637°** —.492** —.650***
S N VofmaIe 302 L.Ta500T 83T 7872777
Phosphoric acid I —.164 657" .388 218 319
Potassium II —.008 .383 .348 .221 .433*
Silic acid 11 447 .075 .235 .508** 619***
Ash II 082 331 .518** .392 620***
Lipid i —.214 .685*** .568** .409* 510**
Osmotic value 11 —.877*** .484* .13 —.309 —.363
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Table12. Simplified table of correlations between each characteristics of agronomic character

and reserve substance contents before wintering at Kunneppu in 1987.

Characters

2 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17

Plant height Fun
No. of tillers - 4
Dry weight

W N —

Percent. dry matter
Total carbohydrate
Total sugar
Non-reducing sugar
Clude starch

o~ U

9 Total nitrogen
10 Proteinous nitrogen
11 Soluble nitrogen

12 Phosphoric acid
13 Potassium

14 Silic acid

15 Ash

16 Lipid

17 Osmotic value

HH H HH HH A
+H
+ o+ +
+H+ H+
+H+
-+ —
=+

Note : +H+
—_ negative
++ positive
—_ negative
+ positive
- negative s

Positive significant at 0.1% level above+0,619;

below —0.619;

1.0% level above +0.534;

below —0.534;

5.0% level above+0.398;

below —0.398;
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Table 13. Eigen vectors and factor loading of principal components.

Eigen vectors Factor loading
Characters
Z: Z: Zs ry (Ziu) r:(Z-u) rs(Zsu)
Nov. 20

1 Plant height 006 | —.437 170 .021 —.843*** 236

2 Dry weight 015 | —.442 .170 .049 —.853*** 236

3 Percent. dry matter 235 235 | —.006 781*** 453* — 008

4 Width of cell —.158 | —.265 | —.216 —.525* —.510* —.300

5 Osmotic value .058 231 443 192 446* 615"
6 Total carbohydrate 283 | —.062 .088 939*** —.120 —.122

7 Total sugar .261 037 | —.113 .869*** 072 —157

8 Reducing sugar —.049 229 | —.113 —.164 .b76** —.157

9 Non—reducing sugar 266 | —.002 | —.038 885* —.004 —.112

10 Crude starch 225 —.147 | —.038 T47*** —.283 —.052
11 Total nitrogen —.283 .005 .025 —.940*** .106 035
12 Proteinous nitrogen | —.239 106 | —.145 —.826*** .204 — 202
13 C/N ratio 290 | —.056 | —.111 963*** —.107 —.154
14 Phosphoric acid —232 .061 344 —770*** 118 491 *
15 Potassium —-246| —.121 42| —815*** —.233 197
16 Silic acid —222| —.094| —235| —.736**" —.181 —.3%
17 Ash —-274| —.029 036 —.909*** —.057 .050
18 Lipid —227 .148 219 -—.755*** .286 304

Apr. 20

19 Dry weight 068 | —.385 .395 225 —742** 549**
20 Perecent. dry matter .096 287 395 320 550 ** 549"
21 Total carbohydrate 242 .100 .201 805*** 194 279
22 Proteinous nitrogen | —.235| .099| —.140| —.781*** 191 —.195




tE I RERRBERE

—HlE LT, ZZTIHINFRRCR T H1978F O
AF1 (0) DI7TREMOMEE %73 (Table 12),
IORPLBRBENCVZITE. EIEOKE X
LLTREXEEHEIEETHLID, Thbl
ENASY & ORI S ORI bR » bivian,
RNALS TR L —E ORI & ORI
BETHIN, HF o7 g RIC L T
W, Zhd EEHRITVWTR LA OCHBEAE V.
Vo eh ) oBRIIEETH Y. Rk, E
FERVBEFEZRL, Ko bAWBEERA LR
B, VUBBITERLEMELEMIEDI8,. FY
BHICEHREETEIETND, [EEITGIER,
RAIL LA, BERLEJCEAEERLE, Y
VB M) ELEORWESGERT, BEMLILS
ABEERPENEREIHKER LK,

5. EEAMICLIRBOHELHEH

WEMEOKE I LENETPS. SEOEER
BHE2REMIZE L2 DT, 255 >WTIHI
TRRHCR T D1978FE0BART (1) DI8FE L.
A% (IV) OAFE D226 E %2 BV TERD 57
WERBIR-TEIERSETODEEY Lk
FDETATE% Table 13 (TR L7.

Table 13iz X #uX. FE1FEHS (Z 1) @xLT
R, Rk, 2. JEEHE M
v, C/NEBEFmMZ, %, VU8B Y., 7
A, K5y, BEVLAOFRICFEEL TR, &
LoRK&EILRFAFMETRDL RS & &t
& OMBERE 1 (Zi, ul) OFEWZ &5 LH
HPTHD, ZZTEIEHNICLDRBEHFERIT
50% & HEFE I 7,

E2ERR D (Z )it L CikE L ¢ EBAS
MICKELSHE L. F2ERTETORBE 5 FEIL
67% Th o7z, FIFERST (Z 3) ioxb L TiLiZSE
&Y U, BAROEMEREFRIZESELTW
B, HHEORKEZITIORRL -T2, B3FEMTE
TORBEEFLERIIT6% TH-Tz,

RIZEFHHEICFNEFNHEL LT —F 2 A
Nz e 20, BIERSY L B2EHS OB 255/
oWT 7wy NLEOB Fig. 7 Thd, 20O
FBRNZ X B & 25T EITR & S IRODADITHEEEND,

#6475 (1987)
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Fig. 7. Scatter diagram of 25 varieties based
on components scores on the (Z1—Z>)

plane.
Note: Number shows variety number presented

in Table 2
A : Gaines (10). Ibis (11). dtR18% (20).
B: VEx bo4fhiE (1, 2, 3, 4). Iohardi (5).
Minturki (6).
DIEEBE B RO 125 R
D : ClI. 14106 (7)., P.I. 172582 (8)., P.1. 173438
9.

Zhve, ENEOBABABCD (Fig.3) &k
BIoe, RIS, & "#7xanx (23),
BANKRD Y, TEHK62F (14), 23DH 55137
NI LI —F Lz, Z1 & Zs DERETO
BABRIC LD & (IR, ¥ 7 23 AF¥ 13 Gaines).

Mbis,. TLR18E ., DADIEL . TEMK62E, IT
Cizif<, CL. PL. OB SDO3MBELITR 2 -T2,

IO LelERR L. I THRSNICEA
BT ENENERBRFEZRICL TS &R D,
BRI ZITIEMAR (A) ImAY. D
EREB Do m 3%, THEE (B) 1iE&E
iRE <, ENESEHE TRELREY, WS

(D) iLmAKILE, FEOERSE MO H 78
W, FEE (O) ZWTFRbHETH D, 430
LA & R ERIOHREEZRL TWD DT TiER

@]



KEFE— BB RICK T B A0 B RFHINE

v, BFHL, Fig TEBWTZ 1 BhEZ . #DIE
HFincAm sn s ko @, mE - SR

oMl i8R (BEAR) L57250,

6. #

2

1) {ERIRIE DK E

Matsumotd 5 LiviE, T. ishikariensis D4
WA BIEEDOZ L IIAORROEEIZE - T
DT HHIEBRER LD, AFIEIN— F= v 7 &R
L. OWTEIAEE L NS &5, £7-48HRBik
KICAROZWESHH OBMAEOE W ESN % b
B LIRELOFE T incarnata 332 B B>
RWEEHHEOBLMEOEVED LERR N E
Wi, BIFAFIATEOHEICH Y. B RRII%RE
DHFIZH D, = HITHERRITERE LR OEHR
MATERPMTONTEY . LTEOHEE L R2WVWDT,
THEAZFITHLYENZTTHD, 197851
51 () ofEASEmE#E & "Cl 14106,
BEE T, IIFH : 54.0%. HRR : 452%TH -
T ET2 M & 4 Mhbis) SRR T INF AT : 36.1%.
HRIR 1 284%Th o7, BB, BEMIIIT
AlbH. #RRBIAIE TH o7z, RILIAIGAE
&0 TFny)asy, THETDE, T
431%. H#RR :311%ThH 5,

FhRFAEARRTIT>Z9H5A 5108108 &
THRARE OHEEHIRRIC LT, 115208 FR&E (D)
D "TRevl)asy¥, FehEn32s, 311, 31.1.
30.5. 30.8. 30.7. 29.6. 25.5% CTH -z, ATHD
10H 58 OB TId REid " C.1. 14106, 50.9%.
BIKiX "bis) ?33.7%. "Fua ) arx, 4y
7 X3 LK IR L 5 T4% bRb Lizs, 25
SRFE D) TIIEN0.7% L Ligholz, Z
NEBARIBNZ A D &, ARLIHE TR L, BR
I L7, 2 B9 15 R & & LMRIE L ORlic
IEEVAERE (0.761%%) B3 Lz, LAxL, Z
DERD CEWEOK E I LKBIEICEEST 5
SHFRDOARRR, BRI O ik b o
oo THHDZ EIF, BRREVINFROKE BT
DIPIARIRNE L SELRLT W &, E B2

BT3B EIC X > TRAKILH DS ENKE
KEbLLRWZ &, BREEEERITIEETHRZ
LERLTWA, LAxL. Matsumoto and Sato’
DOF € =TT HEAEMERAKEY (TSC) O
ZEHERER IRV ER T,

19784 L 1979F- ot &g (1) ORKAK{LHIE.
TR BRRE BIZT%DERD Tz, T i
ZRBNCHD ERDE D THDH,2F ) DEOFER
HZLEHE bR OKREL T, TOZEE, &
KOERERFTCLPI HEO3MMENZ DS
FHABEELARVESOLDHI EERLTNA,

s & K Kt ¥ (%)

&5 Al F 1§ 2 R OR
it} 1978 1979 1978 1979
A 38.5  31.9 31.8  26.6
B 40.1 341 345 28.6
C 41.7  35.5 35.2  28.2
D 47.2 36.5 45.0 31.1

BARIOER. Af. ko ERIE(ICE
BEILHZ L3 i< roHmEIN, ZROBELD
B (Steponkuslfs.) Suneson and Peltier . 1%
TIAADY) vH— o TOEMICOTEEZ R L
TIHEEDORHRE LTV, REBERICESE/—
Nz v FICRE 2> OB+ BTz, ELIHH
HOERPE T ORI ENE. ARERIR.
Dl BRAREREEL 2D, B2OKFHIIEKED
Bzl oTbeb&n? 4)?4)7)’( F3E M ThRE
DN— R v FICE LT 8 H (RO
5. HEHOREAENE E 2B 2 KO LEAE
1B CHEToBEMERPE & KIE T CHELeBRBEIZ 31T .
AIETRBHICT 7y, PHIRER EBERS
. BEOE2ERRECHEE. BRE. ¥, V) VIEH
REPFELIBINT DL LTNWD, Z DT,
NFHF LB RROKEREWVITILH OREKE &
ek BT A BT 20 DI THITHFiE —4.2°C.
T7omiZ %t L, & BRIZ—0.6C. 10bmmTH -7, &
7o, 1978F T DR AKEIT42micxf L. A RR
1X111mm, 1979513 F F 1111, 124mm & £ 5> 7z,
2O LERBEHFITL 2L LT, EJII:JL}T?}}_‘X“%%*
ROZFNFN2HELLFROE6E Y DOFERFIX0.570
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~0.838*** L FEICE D o T,

L7zdo T, ALY OERIT SE OB E
RIZESCEBPREWVITRY, +5R2EHOE
DI ERRECLE LD,

2) RAKIEYHDHEE L ER/MHERRBRY

RAE % ORI OFREZETINTFRF TED
14% TH -z, ERMAE LTICBLARRICEEE
BRDLNT B Z LITEBA PO &R (I -
V) 2@ oo, BAE (IV/ I %) i3k
Hoeh ol 19785 & 19794 Dk 4 BRI D
pEIFA (166, 104). B (15.3. 10.3). C (168.
11.9). D (19.6. 13.2%) TH H2Z1978F-DF 03
KEL, DOBOBEFEVLEETH A,

L7eBoT, RAK(IEMEL SEZTETIKAS
7o Typhula WM RED  BRESHEL VD - <
D LERAREMERBRT S LS KBy, &
LA, I<EZLLIREIFOWHERESHERNICE
Wb 6T, REINCITRBEEDRKL
MEHBTIL9 THDH, O . JE
BAEOHE LFEEETH Y (Tablel0). & <IZ'CL
14106, AR TH -7,

Kiyomoto and Bruehl® o155 % B\ 7= @5
RBRIC LT, KICER S iz kKb (available
carbohydrate) & & T. idahoensis (2 X D=
E L OIS 0R&R b o T s, BHIFEE D
WBOHLMERE THFSINLRKIEHER L
OBFRBERETH -T2, bivbiloREKIT. I+
K, HRAREBIEERFOHEELSEMRTHY, £
SLTEH v I ESHLTnEZ L, RHED
EERET I A & 3B EERRICE SN T
B0, FEAEEMCRY RbAE LD T do
Teo FTME O OBARIORAK/ESIL, "C.L 14106,
& "Gaines; OEMW/NPE L, SR A1508 &8
% X D10~20HE T, ZDRD. HARTIOK
BB IUORBERICBWVWTH, W LEvy B
Brxlebivoh DR (Table 11) L R4 o2
DEBRbNS,

3) ERRBICHONIBARTORRE
19784E12 A 12 BT IR L 72 8l O EHIEIT.,

A:026. B:034. C:031. D:0.29 (CaCl: £
) Thole, THERIO Y ' x | % "Lutescens
0329, &% & T0.39. &\ T "Moscow 1; : 0.38,
"Valujevskajai : 0.37E Wb &EVoics L.,
TSRO TC.1. 14106, : 0.27. "P.1. 172582, : 0.28.
PI 173438, : 0.28 L&A o7, BARAIZ25A0FE
DOIEYIEIX0.31. Bt Mbisy 024 Th 7z,
Tablell @ % 5 IR OBHIT 3G L THIAZ D
BERBENELIFED., INHEADZ LA
EMT D, SRBRBRESARELON. BKE
B, BE ETAa—N, T /B EOR
BHEW bk ShT a7y

Sugiyama and Simuta -t F + O EHED—&
O T, MEM CEOKS, BREBE. 28,
BLUOKAEERESEE2BRER L, KEMH
EHEOE PEFKEPIEEINTRY, Z0E
HESHET & XCEEREH25%EML., BEHC
HEEOEEDZ &RV LT,

WK, B EE. RKEY. BEELD
Elic b @V HRB S S /o . Table 12 D & 5
W A BUSMCE B BEERD b otz
ZOFERECL, PL HE5OIGEIEOERITE
L AW, THEME W2 T, T O3 R
<& ERFEEMEORERIVWTh YRR LR T
Tz, o O3REIT Y Uk BERLIUEHE
BEIEDLOLTLRWI b, RREEEOMK
BR2LEX5IZBELND,

Meryman'® 52 XA, @ E O BEERRILEE —
Jhi K B L & D AR DURKRE IS K DB RRICH
V. TORABEBFETHE LTS, IHEIC
X DI HRR OB [EIEE D12, R ER
oot IEE S EERCBNICBITT A RED
FHREERATWD, $3F6L<, CL, PL &5D3%
BN T 2NN R EN, FELU
NOHEVLEEL TR EELZLND,

S. borealis EHIME & & VB AR LIz DI3EE

(—0.685%**) & ) L (—0.657**) Tdh~7-(Table
1D. LA L. ZOBKREMA<HD L S borealis
2§V CL, PL F53GHMOZENE LIEW:
HizeEoREYE < Uiz, S. borealis ICF b8
v TIRYE4AR S, MBEEOIESERTL. 7Y
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VEBER LRV LITEEEL,
DR ERFTILERH D,
T. ishikariensis, T. incarnata 3 L O F. nivale
Btk & 288, IERocHE. K4, IEE & OBIER Y
CL. PL #S3RFEORENHR . BELZTR
Dol DIIEYE, SmAK{Y. £EFR. EAE
EFRBIVCC/NERTH-7, LT >T.CL.PL
B3R OERE S 2L  EAEER. ) VB,
BREDOVRNT L0 Typhulaspp. B I F. nivale
Tﬂ:?z‘fﬁ k@%b>0)l¥11‘%b§&)6 LEbn3,
Arsvoll 3FEL—DEMEDKE X N—F=
Y7 E#RVUEE, W) LB SICERE
RPN & OB A ERE THEARRICL > Th
P LT, RERSIRAEMT, BHELEESHER
ELRI—EMTH -T2, TLXORERTIE, &
oMK ESSERME S, WEtt. S borealis
B L Typhulaspp. & F. nivale {3 S HHitk

G’ VIER L

DIEDOR TR DA T LT BAILINET,
fitd M & S. borealis Pt & DBIRITERMIZR
REHETH Y. T ishikariensis & T. incarnata
EHM L OBRIIE LD TEETHDL L. F
nivale ix T. ishikariensis 3 X O T. incarnata
Pt & DRIIZ  FHFH0.704%*¥* 8 L (R0.791 %+ &
BVAER AR T Z L. TS DA AT &
BFHHOBGRNE O THUT S Z L Eih
5.
FERRAmATIC B, FRIE (C) ELTHELE
EEO MBRKIT (Z:—Z2) EE ThRizssf
LTkY (Fig. 7)., EHEOKE SRERDOR
BN U ARPFETH -, —F., BEER LW
i Typhulaspp. & F. nivale {242 R~ 558
RBATKOERITAE L., HEOYE DR RiE
BEAZELTVWDH LI T, ZoBMERIRBELL
BEHZIRINTHIL0EEbND,
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V & & FCERE DR

K&/ EIC L o THIL (Vernalization) ik &

AREB S A THAMEEBHRERET 2REZ LD,

¥ 72— TR N RIRLF OB L WKL G I
ZTHATHEALE LTV, ZoHFEbERN
L THA D FE LB/ R L > THRO TEER
BETHD, ZOHEIHECEERROL RS
N5 3, FOBREOMHFIZOVWTERHADENE
VY,

AETIE. £ 1 ETMEAMHEEROGEMZRS
FAARIMBB L EOMAHER I >EHME LR
T 5afEr AW RZMMEIT, ThoOFLE
REZFHNR, EHIHERE L HELEORRE
mat Lz,

® B A &

1) FEEREDORTE

(1) BEATTOERNE (BFHFLLE)

0~ 8 COFEREIZR - -HIRET Vitalux
#2,500 Lux BEEHF CufeiiA LA bLE L7z,
HAMEHIER CRIE L. $ 1 EREICLEY
BB LTz,

(2) FOVCOER - |BANE
19854E10H 1 AEAICIBRE L,
VWZ Ml LA KB LTz,
() DBEOEFEH
BEII20CICRR L, BHE2SCUETHARE
MALTCERE,Y23y bu—AT B 7 AETAEEF
IHz, LALRRIARBIZEAINDZ &
%Z< . 15CHB30COERIENED b, 2485
RIRRE L. BEEBYXT 7 THBA LK,

10H 8 B3 ZFHi

2) TRAEMERTE

19854104 1 B &R (30 %40cm) 2 1 §hFE 8 &
RIERE, FEFEOmMRIC TRes)any) &
"Valujevskaja) ¥*EBL7%. 1 A178 (FK

RiR—19.7C) HEBEHEIC LY 1BRRFELE L,

BRETHAESHLRBEEELHAELL,

3) ERRANEARBORE

1985 9 A17H, dt RERIZBICHRIEIMEEEIC
&0 1 X32BEEERE Lz, S borealis BE U F.
nivale DFEEFFIEO T HIIA0RIC kTP &
RT7 T EREA L, #2108 Bruehl b 0 FEICHE
UT-BERIETHER LT T ishikariensis BY A 7
OEM%E 1.5mERO—XIZ1 SOHEXEREL
7o, BMARRRICLZ2HEENROLN, EEHSD
AmicEEEICLVRE L.

4) BN

(1) FEEREDOFBHEER

Table 14 D26 FERFEZ AV, FRFLD &
T 1B 7 fEEO 258K & Lz, 40R. 508,
60R D 3 >OFLMEIAM A L 5. AT T
fRIRALTR & 35 LTz,

(2) FRBEICHTHABORE

Table 15® 8 ShEER &K > vy, B FRIEL
HEPMUREHLELHRS L. #0Fho0mh
R 1LE T EGO IERITERE L., BATE
RALETOAM., 2CREIPSTHE LI0RBM. O
TRV TCHIEEFEM L7z, FIAMRIRLE B LHE
REMZENEFNITHE, 57TR., 7T3RMHKELZ 3
R 2T T,

(3) BRI~k DT

2HMAEDLEDOF, A ORFEE AV 2, 1977
FF R CRERK. F1978%E F, I THR IR
H3 LOVMRMREE L7 R T, F1581118 (PLT.
173438 X FHR 7 2 A ¥) 98%f 185RHR LUK
1119 (Valujevskaja x F 7 2 5 %) 70E£138%
HOHIFEMTh oo, FEITFLEREL T,
ishikariensis IHIIER L O EMEORE % £fE
Lz, BtEREOREIXI2E 4 B £ TH57ARK
FAMERE A ALE R L ONS0R 8 C A TIRiR AL
D2 TRF Lz, FLETO 1 BZHEOHRAM
BEI T EE. T ishikariensis fREL 1 RHE
2MEE AR L7z, WREREIL 1 B4 EEk &
L7z,



X B & R

KEFE— BB/ NRICBT DA OEEFL A

1. EMRBENERKBOFEERE
E1ZETHLMNZENEMER L RIZEER HEMHTE TORETIIB L F41~45L723, i
PR OBEEREL [FR7anx] 2o ¥E L L, Table 14CizH# % TREOIEIC

WT. 40, 50, 60H DIERMIEH, HEE TOR
HIZL > THFEIERELHE L 72O Table 14
ThD, HE LISEAATRET %348 LA 1L
FEALEBESEFRILETEARLTNEOT,

Table 14. (lassification of degree of vernalization requirement (DVR) of 26 wheat varieties
based on treatments with 40, 50 and 60 days of green-plant vernalization.

Duration of vernalization __ Vernali- DVR
- 40 days 50 days 60 days zation
No.  Varieties require- group
o Number of days to heading ment
x s X s X s days
23 Takune 44 2.8 40 1.9 32 1.4 40 1
26 Chihoku 2.8 46 2.3 36 1.5 50 2
25 Kitakei 840 1.7 43 1.6 38 2.0 50 2
22 Horoshiri 2.1 44 1.7 39 2.1 50 2
14 Norin 62 54 2.1 49 2.4 39 2.9 55 2
21 Muka 57 3.6 47 4.1 40 2.8 55 2 v
19 Kitami 3 61 3.7 48 3.6 41 3.8 55 2
6 Minturki 56 8.2 53 3.9 42 2.2 60 2
24  Kitakei 628 57 2.4 50 3.5 42 3.7 60 2
17 Kitami 1 58 4.0 50 2.0 43 2.7 60 2
10 Gaines 54 2.3 49 2.3 43 2.0 60 2
20 Kitami 18 60 4.0 53 4.2 43 5.3 60 2
16 Hokuei 55 1.8 49 2.0 45 2.3 60 2 Vil *
18 Kitami 2 62 3.8 50 3.4 45 2.5 60 2
1 USSR 40604 69 7.2 55 2.4 49 1.9 65 3
5 Iohardi 69 7.5 55 3.3 49 5.2 65 3
12 Akasabishirazu 1 67 6.1 56 3.3 50 1.7 65 3 Vil *
13 Norin 8 63 2.5 59 2.0 50 1.8 65 3
11 Ibis 63 2.6 59 1.4 51 2.7 65 3
* ¥

15 Hokkai 48 71 ( 42) 63 1.6 57 5.1 70 3
2 Moscow 1 85 (80) 80 (750 62 (54)  (90) 4
3 Valujevskaja 71 (73) 60 ( 43) 54 ( 58) ( 90) 4
9 P.1 173438 — (100) — (100) 69 (67) (90 4
7 C.L 14106 69 (73) 64 ( 86) 63 (79  (100) 4
4 Lutescens 0329 84 (73) 80 ( 85) 70 (8) (100) 4
8 P.1.172582 — (100} — (100) — (100)  (100) 4
* DVR were cited from T. Gotoh (1979).
* %

Number within parenthesis shows percentage of non-headed plants.



tmELRERBREWRE

HabfE LAY L. RETERREHE LT,

FFEAEWORI #7330 X] 1 RFET,
LAITF508 © 35%FE. 550 : 3 5.7&, 60H : 6 SLFE,

650 : SFh%E, TOH - 1&ARELARY. RV 6 MR
0 A OEELE TIZRICHETX 2o
LOTHD, %" AFLEREOLEL LT,
FLFTEH35~40H % VI, 50~65H #VI & LT
SERL. VIEVIORIZIZ] T@BGFICLIER
DHDT EEHLPIT U, ORI &
Table 14 DE 1 /L —F 27 FaAF] AN
Ly, TFR7ar¥x] 6 [lbis] ¥£TDHIS
fERTSTVE RS, LEEB-T, [ahai
. Rr7x=q), THREFRMLF) @b
Vi B ¥.

Table 14060 B {RIB A 23 2 HHEE £ TH
B]ix, Thbaa®xF] 40£2.88, IRy xTA)
4512.38, THRFLR#M1H| 50X1.7HT, %
NENS AMOENH D, ThhaL¥x) i155A0
THELETT L. K27z A) 13608 TR 5

#6455 (1987)

TH+A8. RERIL 5] 3608 THHEHE T65
BEELZ9ThHD, ¥z, HEETAKDED
W IFARI7aLF] D6E1.582H, EHE
W TIbis) ?51%2.7A £ CITADYHIERD B,
FIT, INOVIORIZBT 20ES Tahan

¥, Rrsxza) cRESAD1R25/ L. [FE
FEl15], TEBHS8SF] TRERINDS5 KR

25 L, FNEFENE2, EI S N—T L Liz,
(k#5485 1 V340 B {KIBALVEE T42% (7 fE{d R
3{EE) PRHBETHHZ LR, 60HKELET
HEFCARBREIINL—TLD 7T HEL, o
BHERERRZIVI L2E, LYEWERILERE
ERTHLOLEZLNDD, ZIZTREVHIT
TBIITN—TWEDIL, F47N—7II0HER
QB TESWHBL 2o b DT, Y ET MR
#E Ot LFE T Moscow 11, [ Valyjevskajal.
[ Lutescens 0329] & XU Typhula spp EHitE
D rNVaFED TP.T1.172582), TP.1.173438],

Table 15. Effects of low temperature and short days in high vernalization requirement
varieties.
Green-plant vernalization * Short-day vernalization™

Varieties 8°C70days 2TC70days 0C90days 37days 57 days 73 days

x s x s x s T s x s x s
Moscow 1 48 (547758 3.4 41 3.1 72 9.6 70 7.3 68 3.9
Valujevskaja 56 (50) 57 1.3] 43 3.6 76 5.0 72 6.7 69 4.8
P. 1. 173438 —  (100) 67 (79)1 43 3.8 75 4.4 75 6.9 70 3.2
C. 1. 14106 60 (85) 62 (67) 43 (11) 77 (10) 76 (15 73 3.8
Lutescens 329 49 (85 62 (46) 47 (19) 80 (10) 76 (1) 76 5.7
P. 1. 172582 — (1000 — (100) 49 (28) 83 (10) 76 (10) 75 7.2
Chihoku 34 1.6 41 3.3 36 2.1 863 1.8 56 3.3 53 1.8
Horoshiri 35 2.0 41 3.0 37 2.4 68 5.2 58 4.5 61 2.2

Vitalux lamps continuously.
* W

8th. respectively.

Wheat plants were grown in the vernalization chamber illuminated with

Wheat plants were grown in outdoors during 37, 57 and 73 days from Oct.

*** Number within parenthesis shows percentage of non-headed plants.
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KEARHO TC, 1. 14106) 0645 & Lz,
2. BRI LERMEGECEEERRGE

BIECO60 B {KIRALIE TR FED 6 & fE & Aol
D2HMERACT, KIRLHEEE L EGAEE SR
L. #&F% Table 151Z;r LT,

60A. 8 CTARHED 6 &fEIX. 70, 8CT
bR ER TR, ZOHEMFIOR. 8THWL
BTHLEDVHEERE EDEMETTRERTIE
ehrotle, WHEE#2CETTH2 EHLLHE
BEEY. Moscowl]. [Valujevskaja] ®2
A AET L. BEREL/NEL TF57
TLXEENRLED, EHIZ0OT, 08 LT
i TP.L 173438 ) #BHEEAEETT 5, Ll

r C.1. 14106 1, T Lutescens 03291, [IP.I.
1725821 iIR¥EBHET DI, ETTHETICIE
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HREHENELNTZ, 12548 (B7THA) i

[Fhzanr¥] & kol ak¥) dgEH
fb2ETLELICHALND, D6 &fELFEL
MEBAET0R L EX LNDHI2A20B X, WT*h
AT T+ 58, Lutescens 03291, TP. 1.
172582) 1. Moscow 1|. [T Valujevskaja J.
[P.1.173438] (Ztb~_B & HEE TRHEME <,
BEERENKEZVOT, ELE2ETTDHETIIZ
IVEVWAREETLLOLEEDILS.,

IR HOERRBRIZE ST Tabel 14 Tik, £&
HOFAMERKEHTE LI SHELEREVIN Y
BEE3550~650 OFEATEAREZITLIHER
HEMENTFEETDHZEND, Zh b6 SfOE
{LEREEIBZFOLMERIZFRU EICHY TS
LD L EbND,

3. REOHLERELMENH

Table 14 {Z/R L7260 B FL LR 5 HEE
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S: borealis

Degree of injury caused by
T. ishikariensis

Fig. 8. Relation between degree of vernalization reqiurement and cold resistance, resistance to

S. borealis and T. ishikariensis.

Note: Number in figure shows variety No. in Table 2
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o [ P.1172582 | 3750 LH#EE L CEHET
Be, EBBFETIEr = —0.056 & & < ERBRT
b5, LHLFig. 8n&HE7. 8, 9. 11, 15
DL REITRALIORFEE BRD5METRL
7. 7. 8. 9D3GEER LT 0.486"
LY, X5zl 158K Lk r =~ 0.734™
EEVWABLRHEEELRYT. o0, BLERMED
BV R OHIIE, FALERE & M O BE{E
EREL R L, DB 0 D BB R RN DT
ET5. Fikic, B E TREE S borealis

ORIk r = 0.220 (n=25), r=— 0.309
(n=22) LEETHIP-, LIL, FEEE
7. 8. 903 GBI L ChORTEE RS
HizELT.
r=— 0.202 (n=25), r=— (0.244 (n=22)
EVTHROAEERZBFRIIED G, BV
R LELOND, [ C.1.14106 |. TP.L
1725825, [ P.1.173438 | o 3 &fE i3 FELER
ErxbE<., 2 T ishikariensis IIFAETH
B0, EMEHEE WS BEMLRT,

4. FeRMOBLERE &R S NICER
R MBELRIERY
8. 50H OREF{LATETIE, FMAELD

Table 16. Number of days to heading of F,

T. ishikariensis BHIME L ORIZE,

EEHBORHBIBRIZB LA, ZD5bH, 1
RAE 7 A 3EELLT AT HAEORFEITI4%,
4~ 6 EELPRNHEDORMITA %, 1 EEK HE
LBWEWI R T o, ZhicxtL, 7o
WETIT 1~ 2EEBTHBOZREN 7 %I+ &
T OB KITEEEHE L2, WELEO [P,

1.173438 ), T[Valujevskajaj ZFAX Tiie
BEHE L7205, BRI TR AESH
Mlighole, ZNOLORM L MHRLBOHME
TH$% Table 16 (2R L 7=,

TRICHE L ROt TR OLYE &
BEHEREZEZ. PO THIZE1118 : 68+5.6H,
AM3E1119: 68£5.1H Pl L7225, BRAEFRLLK
TIXINZIISBEAE T4 AR, EHRFREL
RRMNELS R 5Tz, HEE THEORKELLEZ
BRehAhHBEHOBA I LTz, A
FEEEOD LHEE TRROZHKE DS FET
eV IEL, BFARTRENAIT1842H % L,
111983258 &, MERICL > THAIBA R
STz, o, ERICHBELZREIC OV T HEE
THHROEEREOHAEEARD L. FAR T
0.7~15.38, HEFEFRELX TIF1.3~14.0HIZB
LA, ZZTIEINBDBEENX TIE 1.3~
IM7BEEG/EL, HEF TREREP -2

lines and parent varieties.

Out-door vernalization

Green-plant vernalization

Cross No. Headed lines Days to heading Headed lines Days to heading
and Incom- Com- Incom- Com-
let let let let .

parents piete  plete T s Ma% Min Range piete pete ¢ s Max' Min Range
Cross 1118 13 175 68 56 89 53 36 72 120 59 4.7 78 36 42
Cross 1119 10 131 68 51 86 53 33 51 84 63 52 78 53 25
Chihoku 4 58 25 64 56 4 53 3.6 58 49
P. 1 173438 4 79 66 8 75 2w B0
Valujevskaja 72 67 1 6D

* Incomplete headed lines were included.

* * Number within parenthesis shows percentage of non-headed plants.



KEFE— KB EICE T DMAME D ERENFA

LLBESHD LRSI, FoT, HEET
B0 EHE & AR OMBIE R A KD B & |
FAB LURERLOBK L b, £hEEAE L
YREDL D CEOFERHENED b,

#. s THEOFEE L BERZOMM
xiEE  F o K # ik EL KX

geis 0.2127 (n=181)  0.332

X (=120

1119 0.280™F (n=132)  0.459 ¥F (n=84)

FEROMBATFARK L D REFRIER T LY B
Thd, HEETEENELS, EBEREEN NI
T REBHSTbRIE R N, FOBE
WRF R R+D O OECBERENEVD, B
DT ek EZ L Bl it D, RES
HERREZE DT, HEE THEROEE T,
FAK & B bIX & oz, FlZxc1118: 1 =
0.730™* (n=188), z%1119: r =0.533***
(n=134) ¢ EDOLDTHEVHEERRERDONE DT,
ERRROFCEREX FEINCHHZT DL
LT, 22 TRELEROHEE CORKOTY
EEBHWDZ & & LI,

HEEE THBO BT OFERE Table 170 &
T, EREB L S HEEEEROZRERICE
WHEBMARD LN, ERFAKX (698) LiE
FEX (620) ORICLARREVRRD O,

FOX L ks FRLXOFERNEE TR T TFK
7 aknZF| :55.58, e Vansn¥] :61. 8
REAol, 202 RHEIIEDER TEILERE
EELIN—TLLIEbOTHD, E TP L
173438) 1375.3H. [Valujevskajal ¥74.58 &
Role, ZO2HBOEEREIEL I —
7 TH5, Tablel1l7® l.s. d. L5 %KETIH
EHEHENDZOT, TFay ) an¥) #FLE
RKE H2/V—7OLERETHE, 0T L—
FOHEE THEIZS4~62R DEEE 4D, 530
UTRE1L7Lv—7L%n, Zihd Tablel4 o

T 7xan¥) Hrhd, UT Ls.d ks
WTEERIT A L, TP 11734384 & Valujevskaja)
{ITable 14 FIE 4 S — 722D, %1118
TRESBICINEHEZ 32 3FERBD LN T,
EEHNCE S Fv—7 4+ LTz, Table 18 iz —#&
LTEROBEES xR LTz,

Table 181z L, INR1118 S X HIE 48
BULARENL L5077V —TIZFNEFNIORH
BLUIZHELBD LD, MNKITI9TIIEH
ORZHHmL., ThEE22L0eholk, 72
B, DHOSWIC L BIEBORIRAIINZ1118 : 48.6
%, FNZZ1119:22.0% LHEEE Nz, [FFK7 a2
AF ] ZEROBLBEL L THNOATWHWEOT,
HAHOROEI—HOBELHE (P.1.173438)].
[Valujevskajal OFEIERE Iz T 2 BEH
ERICESLDLERDNS,

Table 17. Variance analysis of mean number of days to heading in F4 lines.

Source of variation d. f M. S.

Between out-door and green plant vernalization 1 7800.00+ «
Between F. lines and parents 327 95.68* *
Between crosses 1 189.00* *
Within cross-1118 and parents 190 117.14 **
Within cross-1119 and parents 136 65.02*+
Error 327 22.28

— 41
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Table 18. C(lassification of degree of vernalization requirement (DVR) and frequency
distributions of freezing hardiness and resistance to T. ishikariensis in F4 lines
of two crosses.

Cross DVR  Days to Freezing hardiness less-hardy Frequency of
hardy - — resistant lines (%)
No. group  heading 1 4 5 6 7 Total (1) (1+2)
1118 1 46~53 — — — — 8 — 2 10 — -
C. H
2 54~62 — - 5 5 13 22 15 60 — —
3 63~71 — — 3 6 18 27 21 75 — -
4 72~-80 P
4 72~80 — — 4 b} 9 11 11 40 - -
5 81~84 — — — — 1 1 1 3 — —
Total — — 12 16 49 61 50 188 — -
1119 1 - - - = = = = = = =
C.H
2 4 13 4 4 12 1 — 38 10.5 44.7
3 10 21 19 4 9 6 - 69 14.5 44.9
4 5 7 7 1 o 1 1 27 18.5 44.4
5 J— J— —_ pu— J— J— J— J— J— J—
Total 19 4 30 9 26 8 1 134 14.2 44.8
Resistance to 7. ishikariensis
resist suscept
1 2 3 4 5 6 7 Total
1118 1 — — 1 2 3 1 3 10 — —
H C
2 9 8 3 3 10 12 15 60 15.0 28.3
3 6 8 7 8 20 14 12 75 8.0 18.7
P
4 8 3 4 5 5 4 11 40 20.0 27.5
5 - - - - 2 1 - 3 = -
Total 23 19 15 18 40 32 41 188 12,2 22.3
1119 1 - - - - = = = = = =
H C
2 — 3 5 3 9 3 38 — 7.9
3 2 9 7 8 14 12 17 69 2.9 15.9
4 2 3 — 3 8 8 3 27 7.4 18.5
5 J— J— _ PR _ —_ _— R J— R
Total 4 16 11 14 37 29 23 134 3.0 14.9

C; Chihoku: H; Horoshiri: P; P. 1. 173438: V; Valujevskaja

BHREORERERIZE ST, MEMEE 1 W00 72 <SEARMOHIITRD bhig T,

(8) ~7 (59) Oz 5z, FLEREDS AUz L. AR TR mEMAERNTV alujevskaja
=T RN R DR A 2 LT3, 31221118 LRBEPENOEVERABSHEHE L, £ OH
TR & BICTERESTF Iz dic, FEBERE BHEEIFLCERE2, 3. 40870 —7L %
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45% L BERTE ~72. .

T. ishikariensis HPUHEDFRMHKIL, WD
T P.1.173438 | #73H8 & 5221118045
BTEL, EEMLF7L25 07 %bbE5
LER2%EMETH o7z, NZINNIFEH & HITE
RETHD b LY, WEPBET IRREE
BHHE LS, T2 THHRIEEREDEVICL
THBAM AR OHBREER R 22 L5 cr s bh
hol, . HEE TREEWEER LY
T. ishikariensis 5t L ORICIZ, KFD LD
WELBEREBO LR,

PERDBHEVI, HDIVIIRILEREVIO HHE
FR7aLx, LERULOFEEREL L
GhkE (T P.1.173438 | L+ "Valujevskajas )r o
BRI TR, BHBREOEWZY (12
BVI~E), MEESERLS 25 &) —BRAEA
HYTRELRIARDEOITHD, WEMHOER
ThAHMEMER LW T ishikariensis EEHEDOF
HIMPDNTENLU EOFEWELERE DO
ITN—7hb, BERBEOHETHELTNS
MHETHS,

X BT THEE OHEBERK

Jz21118 (n=191)

1381119 (n =134)

o # M (1~7)
T. ishikariensis #Hiik: (1~7)
[FlE #WEE (arc sin% )

0.050
—0.040
—0.022

—0.072
—0.016
—0.005
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