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EREBEE L., ZORE% Tablel 12, FE%
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1979
1,956 plants from Freezing test, 24
63 strains introduced cultivars, 1,440 @ @
with UJNR program plants
Foreign cultivars 3,408 plants from
1980 102 plants 138 cultivars, 38 progenies of
4,554 plants selected clones
1981 109 plants 18 plants
1984 26 clones 4 clones 79 plants 222 plants
1986 31 clones 32 clones
2 clones 3 clones + -
(cl. 3454) Evaluation of
(cl. 2036) 1 clone cl. 3456 1 clone clones for
(cl. 2075) (cl. 2359) (cl. ) (cl. 3506) whiter
(cl. 3462) .
I I T hardiness
at Kitami
Polycross of 7 clones (Syn. 1st seed) Evaluation of
: Hokuiku strains
1989 Evaluation of
progenies from 7
clones
1990
Regional performance Specific character tests Speciﬁc' charac.ter tests
tests at several stations at several stations at breeding station
1993
1994 Registration by the MAFF as orchardgrass Norin syn. No. 7, "Toyomidori"
Recommendation for Hokkaido region
1997 Registration by the Seeds and Seedlings Law
— selection crossing I:l evaluation
Fig. 1. Breeding scheme of ‘“Toyomidori’
Table 1. Origin of 7 parental clones of “Toyomidori’
Clone No. Origin
2036 P.1.325306, former USSR strain introduced under a program of UJNR
2075 )
2359 Okamidori (Japanese cultivar)
3454 Nordstern (U.S. cultivar)
3456 Vi
3462 Vi
3506 cl.1711,polycrossed progeny of cl.396 selected from Masshardy (U.S. cultivar)
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Table 2. Several characters of parental clones of “Toyomidori’
Clone No Date of ear Plant?  Leaf? Winter® Leaf¥  Stem?* Winter hardiness at Kitami®

’ emergence type size  hardiness streak rust 87 88 ’89
2036 6 June 4 5 5 1 3 9 6 7
2075 6 June 3 7 6 1 3 6 8 3
2359 5 June 2 6 7 1 4 9 7 9
3454 10 June 2 6 6 1 4 7 7 7
3456 7 June 1 7 7 1 3 7 6 7
3462 7 June 4 7 6 1 3 9 9 7
3506 8 June 5 3 5 3 5 — — —

Disease resistance was evaluated in 1990 and other characters in 1991 at Sapporo.
Winter hardiness was also evaluated at the Hokkaido Prefectural Kitami Agricultural Experiment Station.

D Rated on a scale of 1 (erect) to 9 (prostrate).

2 Rated on a scale of 1 (narrow) to 9 (wide).

® Rated on a scale of 1 (poor) to 9 (good).

4 Rated on a scale of 1 (resistant) to 9 (susceptible).

Table 3. Several characters of progenies of parental clones

Progeny or Date of ear Winter? Leaf? Stem? Fresh matter yield
Cultivar emergence hardiness Streak rust (Percentage of Hayking II)

2036 7 June 6.0 2.8 4.1 109

2075 7 June 6.6 3.3 5.2 100

2359 5 June 6.1 2.7 5.0 113

3454 8 June 7.2 2.9 4.7 104

3456 6 June 6.7 2.8 4.2 111

3462 6 June 5.9 2.8 4.0 116

3506 9 June 5.7 3.0 6.2 117
Hayking II 12 June 6.5 3.1 4.7 100
Okamidori 31 May 6.4 3.8 7.0 109

Evaluated in 1989 to 1990 at Sapporo.
D Rated on a scale of 1 (poor) to 9 (good).
2 Rated on a scale of 1 (resistant ) to 9 (susceptible).
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Table 4. Locations of the regional performance test

Location Experiment station

Hokkaido rigion

Sapporo : Hokkaido National Agricultural Experiment Station
Tenpoku : Hokkaido Prefectural Tenpoku Agricultural Experiment Station
Shintoku : Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station
Kitami : Hokkaido Prefectural Kitami Agricultural Experiment Station
Konsen : Hokkaido Prefectural Konsen Agricultural Experiment Station

Honshu rigion
Aomori : Aomori Prefectural Animal Husbandry Experiment Station

The name of experiment station was in those days of carrying out test.

Table 5. Method in the regional performance test

‘ Date of Type of Row Seeding Pilot Fertilizer

Location seeding seeding space rate size (N-P,0;5-K,0)

(cm) (g/a) (m?) (kg/a/year)
Sapporo 9 May 1990 row 30 200 5.0 1.8-1.8-1.8
Tenpoku 18 May 1990 row 30 200 6.0 1.5-0.7-1.5
Shintoku 31 May 1990 row 30 150 6.0 1.7-1.0-2.2
Kitami 21 May 1990 row 30 150 3.0 1.5-1.5-1.5
Konsen 24 May 1990 row 40 200 6.0 1.8-0.8-2.2
Aomori 26 Aug. 1991 sward — 200 6.0 1.5-1.0-1.0

3EAITI Tz, FHATICE D 2 FEREFTO NI
&3 1.5~1.8kg/a TH 5.
3) fBIBATIC B 1T 2 B E SRR

Table 6 \ZFFHEMERER (LUT, F#iR) ST 2R L
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it PR E BB SRS REA CiTb M7z, 1990 4 5
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THEREZOX (FEWREX) O 3 DN %I 7,
PR IFEAIART (2 A TR % C) NBRSE#E H
WTATYY, FEEEPHNL 10 cm ZfR-> 72, FBEKEE
BRIIARERTICF A4 7 7 2 — b X FOUVAKFIF] (70%)

D 1,500 £59 & A 71 = )LAFIFI(75%) D 1,000 £2
WOREW Z 10 W/a OFEETHARL 72,

(2) TS PHARE AR

it 5 AR E BB BT R B Tt b iz, 9 A
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7z,
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(5mX 5m), LB, 5 KETHS., WXDOIE &
LT, ABRXIZHXOPREICEEL, Biftr o 5
m B L OCAOMPTIEERIMSE L, "7 A4, 2FEL

Table 6. Experiment stations for specific character tests

Specific character Experiment station

Cold tolerance
Snow endurance

: Hokkaido Prefectural Konsen Agricultural Experiment Station
: Niigata Prefectural Agricultural Experiment Station

Grazing adaptability : Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station
Analysis of chemical composition : National Grassland Research Institute (NGRI)

The name of experiment station was in those days of carrying out test.
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Table 7. Date of ear emergence in the regional
performance test (Hokkaido region)

Location Toyomidori Hayking II Okamidori
Sapporo 9 June 12 June 1 June
Tenpoku 15 June 17 June 7 June
Shintoku 11 June 14 June 4 June
Kitami 13 June 14 June 6 June

. Komsen 18 June 21 June 7 June
Mean 13 June 16 June 5 June

Average for 2 years (1991 and 1993).
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HERYED8HELS, 2O E,ms, Th3
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(1) B % %
REOLRPH L o - 2 EGHr 3 £ H (1992
) 2B A EOFER R 2 Table 8 1IZ/R L
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Table 8. Winter hardiness in the regional
performance test (Hokkaido region)

Location Toyomidori Hayking II Okamidori Kay

Sapporo 7.3b 7.0b 7.0b 8.0a
Tenpoku 5.0 5.0 5.0 —
Shintoku  6.8ab 6.5b 5.5¢ 7.3a
Kitami 5.5b 3.5¢ 2.3d 6.8a
Konsen 4.1a 3.6a 1.9b 3.9a
Mean 5.7 5.1 4.3 6.5

The result was in 1992 of severe winter.

Rated on a scale of 1 (poor) to 9 (good).

Values within a row followed by the different letter are signifi-
cantly different (P=0.05) by l.s.d..

iR LHE SN,
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HEXICBY 2HEFORETIE M IR Y JE T~
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Tha IRV, OEEE "7 A, O V@ TR,
T x> 71, BEXOXTAHIRY, EELC
CHE ST,

G AR ERR IR PTE ORI D v T, Table
Y9IWRLzeBY, BEFEHFXIIHEXICHERTSE
JERBLERGIR DFEN L I o T2, BRREXICB T
ZEHFORETIE TFI IRV, 13 T4, ko
RNEL, TAL FUTI LDRPKREL, T4
SFYL XS, REFESBTIE"MI I,
A X 70y, "™A3INY, L08R, 7
4, ERETh o, Db, FERKEZRIETE
E T A2t IR 2T F T > S
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N LHE SN,

Table 9. Results of cold tolerance test (Konsen, 1991-1992)

Degree of sprout?

Vigor of early spring?

Cultivar - :
Control® Freezing® Snow mold® Control® Freezing® Snow mold®
Toyomidori 6.0b 3.0 7.0a 7.0b 3.0 7.3a
Hayking II 6.7b 3.0 6.6a 6.0c 2.6 6.0b
Okamidori 6.0b 3.0 5.3b 6.0c 2.3 5.7b
Kay 8.0a 3.3 7.3a 8.0a 2.7 7.3a

Values within a line followed by the different letter are significantly different (P=0.05) by l.s.d..

D Rated in early spring on a scale of 1 (few) to 9 (many).
2 Rated in early spring on a scale of 1 (poor) to 9 (good).

® Control: Chemical control of snow mold and covered snow.
4 Freezing: Chemical control of snow mold and removed snow.

» Snow mold: Not chemical control of snow mold and covered snow.
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R YEE O 4 G CEF 22 [MEEREE SN, T T
SNV, OBEEEIIRGHED T~ F 711,
WAmnPREL, T4 4 2 RV LD {E»o 72 (Table
12). "r I I PV OERREOBHREER, "1 F

Table 10. Result of freezing tolerance (Sapporo, 1991)

Cultivar LT5,(C)
Toyomidori —20.0
Hayking II —18.1
Okamidori —19.6
Kay —18.8

Freezing tolerance was expressed as LT;, (the median lethal
dose temperature that kills 5095 of plants).

Table 11. Result of resistance to snow mold of
Typhula ishikariensis S. IMAI in the
inoculation test (Sapporo, 1991-1992)

Cultivar 9 of surviving plants

Toyomidori 70

Hayking II 50

Okamidori 58

Kay 63

55176 %5 (2002)

Y7, "AH IRV, XD EL o (Table
13). E~FKicHAELEEICHEL b6 TEIWNRE
WOWTIE, "Tha S FY, OMRERER "~ >
U, WHT TAHIRY LV {E»->7 (Table
14).

YA 79/ (CIMV) EEHBROMRTIE, "h 3
2RV OFFREAERIZ11.9% T T~g 711,
CEBET, A A I RY ) XD{E,ro7 (Table
15).

4) I & %
(1) FdEaERIC B U 2 RN
EYINEICOWTABE, ThIIRY 1F T

Table 12. Susceptibility to leaf streak caused by
Scolecotrichum  graminis FUCKEL,
under the natural infection in the field

Location No. O.f Toyomidori Hayking II Okamidori
observations

Sapporo 5 3.1 3.5 5.2

Tenpoku 2 3.3 4.9 6.4

Kitami 7 1.9 1.8 2.3

Konsen 8 1.5 1.6 2.6

Mean 2.5 3.0 4.1

Rated on a scale of 1 (slight) to 9 (severe).

Table 13. Susceptibility to scald caused by
Rhynchosporium orthosporum CADWELL,
under the natural infection in the field

No. of

Location observations Toyomidori Hayking II Okamidori
Sapporo? 48 1.4 1.8 2.0
Konsen 9 2.1 2.3 2.6
Mean 1.8 2.1 3

Rated on a scale of 1 (slight) to 9 (severe).
D Spaced planting.

Table 14. Susceptibility to stem rust caused by
Puccinia graminis PERS.f. sp. dactylidis
GUYOY & MASSENOT, under the natural
infection in the field

Location No. O.f Toyomidori Hayking II Okamidori
observations

Sapporo 2 3.8 4.0 6.7

Sintoku 2 2.3 2.8 5.2

Kitami L 1.7 1.7 4.7

Mean 2.6 2.8 5.5

Rated on a scale of 1 (slight) to 9 (severe).
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FU7I CHARTULRERD 29H (1991) %k
WTHRER, B bLINTH-7. <, 1
F£H (1990 £, 4FH (1993 F) 2B W TIXEEAT
£ TAA X710, X0 RDBINERL, 258
ST T F > 710 FeAS 14EH 115, 4 FH 112
Thotz. 2FH (1991 F) FILRERT "~1 F
Y71, e 88 LK 5 7o DT, TR 101
WEEEol, 3FEH (1992 F) BEEICBWTE
FOIJIRBE UL L, A OFEARE I b
nHoh, FeER, LRER, RIIERATIE Tt
B2 RV, O 1FENED % BN TH - 7223,
Fha 2 RYINEETHANES L, @EFHTIA
A X7 105 Z/RLiz, T4 2 RY ik
LY BCE > GEVWIEH S oD 1 EHIZFASE,

2 FEHIZALR 2RV A%, 3HFEHIZSN, 44H
BRRLINCThON. 4ERMEEFT Tra IRy

AL F U7 H106 EENTHY, THH SR
D, ERAE%TH-72 (Table16). HEHZEATIE 1
F£H (19924), 29FH (19934F) &b T~fF >
U, E0RRENT, T4 I RY ) XD RREN
THo7z (Tablel7).

FHFEYINETIE, "I IRV 3T~ F
I HART 1 FEIGALRER 2R W TR ST &
b LN TEEN 105, 2 FEIEG L b HINTE
B 110 2R Lie, 3 FEFIIGATC & - TELYS
b0, EEVHTEERFTHo/, "H ANV,
WCHARTEGFT L & 1 FREIIZINT, 2HFE, 3%
BRI TH -7z (Table 18).

2FEH T 2 3FH, 4FEHONEETIX T~
AFX 70, "AAHIFY, X0, Kk
TIAAFo 70, "™FH3IRY, L0ERS LH
Zailz (Table19).

Th3 3R OEYIFRIEGINC X > TEHETFOE N
BhHH, FHFEHEDL AL F 710, ERERL,
TA 7 S RV & BAEEREHDGE S 23, KE LW
wpolz (F—F%).

Table 15. Susceptibility to Cocksfoot mottle
virus in the inoculation test

Toyomidori Hayking 1T Okamidori

11.9 7.2 38.1

Ratio of susceptible plants (%).

Table 16. Annual dry matter yield in the regional
performance test (Hakkaido region)

Location  Year  Toyomidori Hayking I Okamidori
1990 116 44 .8 111
1991 100a 97.2a 93b
Sapporo | 1992 104a 89.8b 99b
1993 115a 73.8b 121a
Total 107a 305.5b 104ab
1990 108 37.4 110
1991 109a 85.1b 113a
Tenpoku | 1992 109 78.7 110
1993 111 64.0 104
Total 109 265.2 110
1990 110 40.6 130
1991 104 101.0 107
Sintoku 1992 101 75.8 93
1993 111 78.2 102
Total 106 295.5 105
1990 111 44.5 115
1991 88 94.3 109
Kitami 1992 103 63.9 92
1993 117a 66.3b 117a
Total 103 269.0 108
1990 128a 36.2b 113b
1991 102 115.5 104
Konsen 1992 106 76.8 92
1993 105 105.1 103
Total 107 333.6 102
Mean 106 293.8 106

Percentage of Hayking II (Hayking II: kg/a).
Values within a row followed by the different letter are
significantly different (P=0.05) by Ls.d..

Table 17. Annual dry matter yield in the regional

performance test(Honsyu region)

Location  Year Toyomidori Hayking II Okamidori
1992 104 85.9 105

Aomori 1993 102 77.1 112
Total 103 163.0 108

Percentage of Hayking II (Hayking II: kg/a).

Table 18. Seasonal productivity in the regional
performance test

Crop  Toyomidori Hayking II  Okamidori
1st 105 45.1 90
2nd 110 19.6 129
3rd 100 19.7 111

Percentage of Hayking II (Hayking II: kg/a).
Average for 3 years except year of seeding at 5 locations in
Hokkaido region.
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UEDZ s, Tha I RYjETAAL F2 711
WHATC, INEM B & Ok @i, T4 A2 S R,
WZHART, 4 FEMONERESETH > 203, Zin
2 K BEREFH /NS L, ZYINEOLEMRICEN
2 fhHE &l S e,

(2) ZENERERC BT 2 IEME

Tha IRV, DOEENICBT BIEMEE T~ A1 F
Y7 WCHARTLIHER (1990 4) B8 XU 34H
(1992 4E) 13N 2 7R L7243, 4 FEMEFHNETIRE
EThol, 4FEMEFTIER "2 I8V,
T 10%% -7z (Table 20).

Table 19. The ratio of 3rd and 4th year dry
matter yields against 2nd year yield
in the regional performance test

Year Toyomidori Hayking II Okamidori

31d/2nd 32 79 74
4 th/2 nd 87 78 82

Yield in 2 nd year (kg/a)  98.9 98.6 103.5

Average of 5 locations in Hokkaido region.

Table 20. Annual dry matter yield of frequent
cutting regime in Sapporo

Year Toyomidori Hayking I Okamidori No. of cutting
1990 109ab 29.3b 126a 3
1991 93 59.4 94 5

1992 110a 56.0b 114a 6
1993 99b 52.2b 117a 6
Total 102b 196.9b 110a

55176 %5 (2002)

5) EREE M

7 A 7a—NEDORFEHABRT, "ThII NV LOT7
H7a—NEF1ITFEA~2FH1BFEELT "~ 1 F
YT, "AH IRV, IDELIHER LD, 246
H2BHEUBFZFERE -7, 24EHETORKE
ThH5H, "FIINY  @F AL F 710y, 47
SRV, RHRTTH 70—\ 2 25E 158
R WSz (Table 21).,

6) MCENE

BHRIcB TS ThI I RY ) OB T~ F
Y7y, TAH IR ICHARTRREL, s
FEEE TN F 70, LEBET, "I,
FORRL ST, WEBEREX T~ F 710, T4
B2 RY ) EERENPLENT: (Table22).

7) ks

PRI IRNY T~ F 70, 2R T, 2%
HOMEAEEE, 1 REOWYSRENDPOESL,
ADF, NDF B&BEE L bEroTz, TAH IRV
AT, 2 HBEOHEABE SRS X iz i
DR oTH, 1/EB LU 3 BEOELYIS R
&> 72 (Table 23).

Table 22. Results of grazing adaptability (Shintoku)

Coverage of Dry matter Area of

Cultivar orchardgrass" yield? intake®
% kg/a %
Toyomidori 57.9 61.1 82
Hayking II 61.6 61.1 80
Okamidori 60.4 65.5 80

Percentage of Hayking II (Hayking II: kg/a).
Values within a row followed by the different letter are signifi-
cantly different (P=0.05) by l.s.d..

Table 21.

D Measured after grazing, average for 3 years.
2 Measured before grazing, average for 3 years.
3 Average for 2 years.

Dry matter yield and the proportion of red clover

in orchardgrass-red clover mixed sward in Sapporo

Dry matter yield?

9% of red clover

Year Crop
Toyomidori  Hayking II Okamidori Toyomidori  Hayking II Okamidori
1st 112 25.6 101 59 66 78
1992 | 2nd 100a 26.5a 89b 57 64 69
Total 106a 52.1ab 95b 58 65 74
1st 102a 62.8a 84b 57 64 63
1993 2nd 101 36.2 99 79 75 73
3rd 105b 22.0b 122a 55 56 57
Total 103 121.0 95 64 65 64

Values within a row followed by the different letter are significantly different (P=0.05) by l.s.d..

U Percentage of Hayking II (Hayking II: kg/a).
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8) TEREMIEFIE

TEAREERER < B 1T 2 FERERE % Table 24 1278
L7z, BEIZ T~ F 2711, E[EBROESRT,
A, FHE, RS TN X710, LD VEER
K& o Iz, WRENEEO RENEERERIZOWT,
ThIIRNY,, TAAFo 7, THHIRY D3
TR CHERE CERERENSRO o kol 2
DZ s T3 I Y OREHEEOEAZ S

Table 23. Chemical composition

Composistion Crop Toyomidori Hayking II Okamidori

FIEH R#iFIch b EFZ ol (T—0%).

R AAERIC B 2 & R R Table25 12/~ L
oo Tha SN OFEAIF1HFE, 2EE, 3BE
Eb TAAF Ty, "™AAHIRNY, XD bEI-
7z, 1 BEOHEAIIEEFY T 107 cm T AA F >
JN,ED9cm, 2FEETIE 7Tem, 3FHETIE 5cm
Biro iz,

BEMTHIESN: ThI I RY, 1HECBIT
LEHETAAF T, LD DmL, T A
RV, X0k bichoiz,

9) B M
Tha 3P, OFEETFIIEIL 3 ERTET4.9

1st 7.3 7.0 8.0
~ T S -3 T S
Crude protein | 2nd  13.1 15.8 10.1 kg/a T TAZ S FY ) LOELSTD, Tg F
3rd 7.7 7.8 8.2 JH XV ERICE»>T. 1,000 EIX 44 3R
1st 41.5 38.5 38.7 D, KDL, TaA o711, KEP- T, FEl
ADF Znd  33.7 30.6 36.8 FTAHIRY E0DRL, Al F 2710 L
Srd 2.5 SL8 - 30.2 %0457 (Table 26).
Ist  64.4 61.4 62.0
NDF o2nd  56.6 51.0 60.2
3rd  53.5 52.4 50.8 V. = =
bev maer | 1St 447 48.6 474
Gty 2nd 49.2 51.5 43.6 ALHBE T REINT R L L S HIE ST 51 AR}
IS 3 g 42,4 43.7 48.1

Dry matter basis (%).
Sampled at Sapporo in 1992, and analysed at NGRI.
D Analysed by amylase and cellulase.

WEIZFEY—T, —F v —FI7 7 RARFHES
g TS ENTwa, A —F v — K77 ATIRE
Az & FEIGAR SRR £ ¢, 10 SRFESN LS E R AR I

Table 24. Some morphological characters in spaced planting (Sapporo, 1991)

. Plant? Pl.ant No. of? Panicle Leaf L'eaf Stem
Cultivar type height panicles length length width thickness
(cm) (cm) (cm) (mm) (mm)
Toyomidori 2.2 158a 5.7 19.0a 43.6 11.6a 3.7
Hayking II 2.2 144b 5.6 15.5b 42.2 10.6b 3.5
Okamidori 2.7 157a 5.8 18.4a 33.4 11.5a 3.6

D Rated on a scale of 1 (erect) to 9 (prostrate).
2 Rated on a scale of 1 (few) to 9 (many).

Values within a line followed by the different letter are significantly different (P=0.05) by lLs.d..

Table 25. Plant height (cm) and number of stems (per m?) in the regional performance test

Plant height

Cultivar - No. of stems
Heading stage Aftermath stage
Toyomidori 1079 77 66% 1,441
Hayking II 98 70 61 1,661
Okamidori 94 73 60 2,011

D Average for 3 years at 1st crop except seeding year in 5 locations in Hokkaido region.
2 Average for 3 years at 2nd crop.

¥ Average for 3 years at 3rd crop.

4 Measured at 1st crop in Sapporo in 1992.
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Table 26. Seed yield and its related characters in Sapporo

. Seed yield 1,000-kernel weight No. of panicles Length of panicle
Cultivar 5
(kg/a) (mg) (/m?) (cm)
Toyomidori 4.9b 888 401b 15.5a
Hayking II 2.2¢ 783 425b 13.0b
Okamidori 7.7a 999 460a 14.8a

Average for 3 years.

Values within a line followed by the different letter are significantly different (P=0.05) by Duncan’s test.

FE ST 5 (2000 H£3HLE) . 20 F TICiBBLAE S
FECIX 1987 I ~A F U 7 I W E SN T 5,
Ao ThI NV UL, 1995 FicHEES , NE
T, Aok, B, MR S TR RN > T
BY, IhoOREIcENS 22 FRRHELT
W5, SETICAREERE THER S L7 iie 4 it X
DT, ZZTREICBIHICET S T~ F 7
I, D% FkE L i rED 3,
HEEEA —F v — R 72D AR FEY—L DR
W, F—F v — 877 20N R A0 o A
SfE £ TR 15 H OIS, F € & — I3 RE 45 o ks
iR E TR 25 HOWERH 5, 2Dk 512, JhET
A AR O HFEIC 34 —F v — R 7 7 AR
EREP IR > CFEY —DOBAENFEE T, 30 H
~40 HOMESH 5., "h3 2 ¥V, OHEBEIAIZ T~
AF TN CHNRT3IHRL, #4238 ik
NTC8HEL, FEY—DOBFRERNE 777
CRARE T Yy 7 OFBICAET 5. AR
WAHATHOLBBENRBERIA L, vy 7 05NE
"Dedinovskaja 4, @M AEFICAE ST 515
(NAKAYAMA and ABE, 1996).
AR, EfREER, KRERFHHOBRRE COEE
BEE LU GERLIRER, "Tha S P ,B3EFD
[R5 72 1992 FE O BRI (L RE
e RIER) T x> 2710, "™FHIFY,
i@ﬁﬂkﬁ%ﬁ%ﬁb,ﬁﬁ@@%ﬁ@o%@k
BOSNT, Tz, MIEEICOWTIEIALRRE
& B ERE . (FES, 1980) ZHD Ati#E
HWEREDIER, T3 2 Y IIMEEREORSR
TH A4 F 71, &0 W LT, 2RL, %
DIIREPTBD sz, BEEIE, KRESMHEEES
Fﬁﬁ#@@Zo@ﬁ@mﬁwan5 FERD 5
s, B EA/INR IR IC D W T IS R E %
bﬁ#ﬁ%é NnTHYH (ABE and MATSUMOTO, 1981,
FiR, 1985), ZTOWMEMETIE, "FII NV, &

PAA FU 7,50 bECEFEEERRERLE, 2
DI LR, HEHMTH2FHRMTOBEMEICOWT
DFEEH, FIGEE/INRRLR I 9 2 SRR %
molzbo RIS, BYIRERICE T 5%k
MEDFER T, HERS X UVERRERICB T 3
REOEHT FIIRY) B~ F 710, TF
2RV, XYRIFCHY, ML X VFEAN
BRI BN 2 2 L 3B STz,

¥/, BEMEOHE»OAZE TFIIFY,; D
TODERRERD S B 2 KFERITIUINR 2@ L
THALLIAYEDORKE,» S, 3HKERIZILIET £
) H DEFEGREBO LI AV ZMNI A7 RY
A2 % Northrup King Co. THE & 117 fhh 4 5
& "Nordsterny 5 F#EE SN/ bDTHY, "h3a
SNV, OBEAHICRELFELTWEEFEZ SN
2. [HYEDNE « BT OWT, SO
E L BBRIRTUERE (BE/INREZR Typhula
ishikariensis) DFER T, JLIEFETHR S iz mfE
IDENDLORED 57z (NAKAYAMA and
ABE, 1996). S Zh o O - R & BREMEHC
FIAT 512k, S cEEom ERAR s
X3,

Mt PE T, Fi2 9 CEME, EBREICO W TR
PRIEIR, SREERFM, HRURE OB TRED K L
HEETVEKZITo/7. Th3 N OMREEIX
MREL S T FU 71, WLAHPORROTEE T
HoTe, T4 H I N XD IFEmeiHEEER L2,
— 1 A A & MR AE 1 2 21 ST T AL S
W% < 2 570, M4 AR iR O Z8 D
BhholzZ X, BEREIRP/NE Loz bD &
HZExhs, B3WEERZ "™~ F 711, AT,
A7 I PV X0 E R Lz, ERTIEX
ERFEEID 0D, Y DY TITEE L RE
ThHsDT, SEEYMEMEOFERICZ AN T
S END S,
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INEMIZOWTIE, ThIIRY T x>
I, ITHNT, G E b ERL, AEHME
SHZYINE DB TI A F > 7 11 5t 106 T
bHotz. 2FEHIT 2 3FEH, 4FEHONEET
X T X710, Kb/, KttcERS
LIS, 20X, NEES X 0K
BEN5 0N, EFERER, KR OBE THEZO
RIFe b O FEBEESBR L CE LIk D EH
zZohb, BEMEOE,LSHSE, ThI IR,
D 7 DO DOREF SR IT "Nordstern, 7> 5 3 5FER,
[HY HEORM» S 2 HKER, "4HHIFY 06 1K
#%, "Masshardy ICHET 2D 1KERT, B
WNOZay A 7hoBRESNzb DTk, EANT
AY A TRRENRETH Y, HHESEC D A
iR E D DT, HIRIR S hic Bk & 5%
Rangls N, S, A - PEELERER
ZOWCRH « R MR EBROVRT I LICE T
EMBREEQCEREEME2ERKL, Z0Fn»
SERNERLEKL TOITIES s INEEOWE
IR S T5, ZHORERIIDOVTOMAEEHE
TIRTE AT 9 1IE R 5777 & BU4E O BB AR % 120
Beds, "'vas M) OERKTRALZHEESYEE
JIRE % Bl LT BRI DWW TIEF#E D H 5 &
ZAH5THBD(ER, 1990), #Z% < DEERICOWV
T OMEREEST DRNIFERI D DRI 20 B TT R D
WTC, SHBTAEREEERTOLLEDRD 3,

EICOWTIE, 2F/FET "ha N, OfE
HE &SRB L YRR TA4 0 711, i
NRTCRRE o T2h, A IRV, CR3 EEH
molz, ZRIETNI IR OIRERREE N T4
ARV, KOHESLIEr T 2 EDBEE EF 2
>h5, ME (1981) &, A—F ¥ — K77 ADM
BOBEMGRIZOW TEBN MR 25k h»
T, FHAEREDOHEAE LRERREE L OMICERE S
EDOEB 2780, MHRESHEROBEE L HEE & 7%
52 ERIERU:. EHE (1983) 1, ERRSB
FOTUEMRICRE LA —F v — R 7 A TH
5h7z TDN RHOMEOE T 2HREL Twd, —
75, TFI IRV, D1 FBEOEYSERIT TAA F
Y, THAAHIRY ) KHERTER T2, FhiE
EOREWVEMNETEREDOE VRER ZEK L 72
D TEHHEEMET L7z L Bbhs., ZDFEE,
ADF, NDF & & 5 5 LT < & 0, 2945
RROIETORRE otz S, V7=V ED

HEL I WSR2 ET S 2 BEVLETH
%.

BEEICOWTE, "I I RY ) OoFETINER
4.9kg/aT "AH IRV, DA% T, "~ F T
11,0 223% Ch - Tz, —ICFEL SBEIC K 21X
CETINERETT 2. 23 Ak 513
WAL, F-HBEORCAELI LB I LICX B,
ThIIFVE AL F 70, D2 /B LEOREF
I ZR U703, EAGER, SRERFHE O @R T
e ROk I = Q=SSR N o1 el 1 M =S
HLZLEBARETHALD., E61L, A—F ¥ —F7
7 A3 i C R R REEZLEEL,T b
IR, OEAREICHI:-> TR, BREOHE
DEVHIEZ238E T 2 2 £ 2%, SO M IZNE
ThrFHFEzohbd, T0, BE, 7o~—7,
oy 7T MR, OFESBEPERINTE
D, TWRRZ OFRERPHS IR 5D,

FEHAEX DA —F v — N7 7 ABFOFER S %
%z 585G, BMAMEEELEE R SDIIHAT
Ho, BWEA S VAEPUEE LU TOMBEMER EE
JRIEPTUE (Typhula ishikariensis) & WFKDHEMED
iz, 7z, s 0P L B OEETEOM
KZhZTnEOWEOMHBEBED 5 Tw b (Na-
KAYAMA et al. 1997). F €Y —t A4 —F ¥ —F 7
7 A DM DRI IX LTs T— 8 CIEWEWR H
D, BEfEOEEIXE VS (NAKAYAMA and ABE, 1997).
B DV TH S EIKT 2 &, ROAEREILEPR
F D KOWEDMEL 2 2D D 5, M2 EH
T2HEVF—F— RO TH BENTIK
FEOHEERRZETIR2I L1, FEY—LDHEV
SUDOBETHEE TR EVWEEZ SN S,
(1986) 13, (REEBFIARHHINE <, Uh b A iKIR
YD AR 2D % X 5 75 ikl 2 B % &
A7EL TS, LT, BEOBEEEM OB
MDA BERHERL DD, R B3 —u v/ DiH
&P £ o B HAERNEOBER T 2 BRI D
ANLB 2T, WL A 7B T 20 E 5 2
ERETT 5 ZEBNSROBEL LS D,

V. BfE LURE - MALNEER

Jb¥EE s X OHLILE S IR Th 5. £
HE X OBBUCHATE, EROELMIOFEL VAT
TRFEDBEC X > T, B&MzRLEE5 2L
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WEF LW, ROERIZE 5D T, BHFIH TR
FEOPGREICEEYET 5,

VI 3% &

KR DIER I Y 72 > TR db s E s X >
8y —VEYIBFRIL OB LB & 01 2 RHEE
fEFEE RIUHBERTICRBIL Tz 2ni, &
ZICEE L TR 5.

VI.L 8 =&

F—F ¥y —RFI7Z7A50E " aIFY, 1L, B
KR A R EE AR AR A A RY B B S
%= (BIHCTATBUE N EERAR T Se R L8 R 2ET
vy —)THEESN, ThI 2R 131994 F
WA —F v — P77 ARG 75 L L TRHaHE
RN, 1997 FICREREICHED < B, 1995 £
2 OECD 0Tz, %72 1994 i dbigiEse
I ERA S N, TR I SR I3 T REROM
AELRICL 2 EHMET, o DFRERIZT X
) EHRE NS Nordstern, 20 5 3 5%, [HYH
DRFP S 2HER, "FH IRV, o 15ER,
7 A B EREME "Masshardyy WCHET S H D
1 RERTHS.

"INV, OFRERROBEY TH S,

1. MREd A CHRGDS TAA F 711, &0 3
HEL, "2 38V, XD 8 HEW,

2. BEMEE, T4 ICRSBET, TAl xS
I, XLDR5il, "3 RY ) kv, FE
KBEIRIETTEE TAA > 711 AT TF
ARV XL, "7 A4 05w, mFEMEIR
T X271, "™ ARV, HART 74, &
DESG, INEMEX "4 A SR, LFEEE W T
b5,

3. MHwEMEE, 3 UEEME, BRI T F
T, AR, 4H I FY, XDy,
HAXWNRIZIE "™~ F 7, XAHAT, ™A IR
Y XDy,

4, PEMIZ, BERNICBT 2 4 EREFHEZYINED
FAAg F 2710, X 106 TEINZRL, "7
SNY), EABETHL, "TNAF 7115l
TREYAE, 34H, 4FHONEMEN, "4
IRV, I U TS E RIS T

ks B 176 5 (2002)

IN%#RT.

5. BEPINREEZ "~A F 71, MAT, T4
#2 R Y JICHARTIHBEEOFEEm L, 2 FHE,
3T/WEOEGME, 2 FEHNE T 2 3FH
BLU4EHNEDE S ATk "1 F
YU, "AAIRY, XvEND,

6. ZENEMIE TAA F I MAT, T4 H S
KV, X0&E35,

7. BRIZBTD7 A7 a—NEDOFHEETE T4
FUUI, LD,

8. MHGHEMEIZ, FAMICOWTIE A F 711
LRIBE»POEN, HAREIIPPHTDH 2.

9, BIRIZ T F U1, TAAHIRY, LIF
XA T, 1 BEOEZMSREN ~A F 711,
T4 % 3RV, ZHRTE,,

10, FREREEIX TAA F o 71T, L[RABROEH
T, B, FE, BEES "~ F 710, LYK
W\,

11. BEEIZ 4.9kg/a T A4 F 2711 X DEN,
T3R8V, k0% 5,

T bR E 2B L OHEILIEE T, HEB XU
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