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EHED L L 1 FRENEIEMT 52, BEUROEF
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b, BEFERORE LEFIIFWL, B, KE
W2 & o T, LERB ORI & & EIBRE TR,
IHE, EH, SHicLoT, EENRERER L T
W2 B B SREFERFERERIZILE, EH, S
LoTiIrbhiz, AESMRERBRDO T -5 2 &
CHEREEOMY £ L ik, IWH, EH, HNT

277,

I. FERE, BEGELSUVIKERER
1. BRAE
ALHEE B X ORI O - I ET 2

£ 45185%5 (2006)

ZEICENL SN RERELZERT 5,
2. BEFE
NIz hHRED | 1L, 5HREROMAGDOEICL

BEBMETH B SEHFEROREL, TILES0F
PHIRER THELES, BLO Tyuri17,
PHK1IKERTHS (Table 1),
3. EREE

NIz A EY  OFRZEB% Figure 1 1R L7,

(1) BHRFERDORE

19924E 1249 FHFE - RAT3920ME A CTHERL & 72 2658
EM%E 07 0—/NEERCER L7, 1993 & 19944

Table 1. The origin of 5 parental clones of “Harunemidori”.

Clone No. Origin Characteristics of origin
3731 Hokuiku 45 bred at HNAESY in 1987, very early maturity
3746 Hokuiku 50 bred at HNAESY in 1988, early maturity
3747 Hokuiku 50 bred at HNAESY in 1988, early maturity
3748 Hokuiku 50 bred at HNAESY in 1988, early maturity
3749 Frontier bred by Snow Brand Seed Co.,Ltd., medium maturity
1) Hokkaido National Agricultural Experiment Station.

Year -
1992 225 plants selected from 3920 plants in

| |the basic population including 49 cultivars
1993 and strains sown with white clover under

| |frequent cutting
1994 .

| | Each plant was divided to clones
1995 Clonal evaluation for 225 clones

| |under frequent and infrequent
1996 cuttings

1 N . .
1997 5 clones were selected and polycrogssed and seed of syn.1 generation was produced (Hokuiku 74
1998 [[Syn.1 generation was seeded
1999] [[Syn. 2 generation of Preliminary performance test Evaluation tests of forage
Hokuiku 74 quality in three maturity

2000f [ Infrequent cutting ()99-'01) - - -|groups including 97

| [__Hokkai2d0 |-~ -|Erequent cutting ('00-'02) cultivars and strains
2001
2002[ i I I f

| |Regional Test of Regional Tests of
2003 performance | |specific adaptability | |specific

| |testsat7 characters at{|tests at two | jcharacters test Production of
2004 . |experiment two livestock at NARCH foundation seed

stations experiment breeding at livestock breeding
stations centers center

flow of clones
flow of seeds

isolation

flow of information

Figure 1. Breeding scheme of “Harunemidori”.



F—Fr— N7 IAFRE TRERAEY ) DFRE ZOHHE

(ZEEL0EIA DB 4 BIA LB 2 Fht L T, 19954EI12FH
EICEN 225 ER L2, Tho % 3 D18k
ST LT, 2255%FR 2 REOLENLERX B LT
1 KAEO A BN X % 34T 72, ZEDMIXIL, 1995
13 5 B, 1996413 9 FIXIE o 7z, A EA] X 13, 1995
FL19964F & H 12 3 EAEL o 72, 19974 ICAIEL Y 12
DFE L ZEEOESIENT 5 FERTBIKL
T, BEEREEZEIZBWCHRKIIETEREL,
TIkE74E ) DA 1 RERE L 72, 1998F 26K
1R ZFEML, 19994 & 20004EIZ &R 2 A2 FFFE L
720 HREEROREL, Table 2128 L7,

(2) BERBO

TtB745, OEK 2 REFEHVT, 1999F %
520014F § A BN A EE IR E T skBR % o0 Rk
(HoRBARZREBRARM) & EDITEBL,
20004E 2> 520024F ¥ ¢, SRINAEETIRE T matER

15

OB (FLBET5~77%) & & bICE L 72, 2000
0 520024 F C, mEFMERERZMMO29mTE - SR
MELDIWER Lz, ZORKE, TIB4E, O
BESENRT WD T(Table 3), L2985, ©
FHBEE LT, WERICENS TILE3E, (T
W28 ) L& b IRBEIS R E R L R
REROMEHARME LTERE L7

(3) A2 RO & RIS R ERER, i
MERER, MLt ERRE X ORI BT
% ek e SAER

2 ROBFEHAWT, Tl2ss, & dic
20024F 70 © 20044F $ TRECBICEMERER, FFMER
EREBRE L UHIREIS AR 2 ER L 72, F72, 4
WERENEY v ¥ — T, EEIRERBOMIZ,
ZEAAERES, B, FEERE, B,
R HTREBR O S TEAER % E i L 72,

Table 2. Characteristics of parental clones of “Harunemidori” under infrequent cutting in Sapporo.

1995 1996
Clone No. Date of Plant . Plant
. 1 . Plant.  Date of Winter Date of . . 1D e 1) Plant Plant
Efnae(i‘gence Disease heé‘;’rnh)t vigor sprout hardiness® heading h(ecl iht Disease ™ Disease vigorz) vigorz)
3731 27 May 1.0 41.0 3.7 8.0 6 Jun 31.0 6.0 3.0 8.0 7.0
3746 1]Jun 2.0 39.0 3.7 30 Apr 6.0 4 Jun 30.0 6.0 3.0 6.0 6.0
3747 30 May 2.0 43.0 4.3 1 May 9.0 6 Jun 37.0 6.0 3.0 9.0 7.0
3748 2]un 4.0 29.0 4.3 29 Apr 8.0 8 Jun 39.0 6.0 4.0 7.0 6.0
3749 2 Jun 4.0 43.0 3.7 1 May 7.0 8 Jun 24.0 6.0 5.0 7.0 7.0
Mean of '
995 clones 5 Jun 3.5 43.9 3.9 1 May 5.9 11Jun  29.2 5.6 4.3 6.5 6.4
Date 7 Sep 9 Oct 30 Oct 4 May 20 May 29 Aug 20 Oct- 28 May 20 Oct

1) Rated on a scale of 1 (resistant) to 9 (susceptible) .
2) Rated on a scale of 1{poor) to 9 {good) .

Table 3. Productivity under infrequent cutting in preliminary performance test in Sapporo.

Dry matter yield (kg/a)

Percentage of Wasemidori (%)

- Cultivar/ _W%nter D
. hardiness
Strain M 2000 2001 Total 2000 2001 Total
ean
Hokuiku 74 8.0 104.2 72.0 176.2 114 109 112
Wasemidori 5.2 91.4 65.9 157.3 100 100 100
Kievskaya 4.3 76.0 42.9 118.9 83 65 76
Hokuiku 63 6.0 92.4 60.3 152.7 101 92 97
Hokuiku 64 4.5 93.6 55.1 148.8 102 84 95
Hokuiku 65 5.0 93.3 67.1 160.4 102 102 102
Ls.d. (0.05)? 12.2 12.5 22.7

1) Rated on a scale of 1(poor) to 9 (good),
2) Least significant difference at the 5% level.-

average for two years (2000 and 2001).
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BRAEN  ETTERI R IZonThOHER LT,
FREHILEE I 3 A - RIS OWTERLT, "ikA
PAED ) & T3P, OMICEEENFRDL
NI E IOV TEFICRAIVERE (LSD 5 5%
KE) BRI,

2) RECEISPERE SR & IR I R E R
Table 4 |ZRMEBIE MM E RABR & HISE D AR E
REVIT O N5 %, Table 5 IIEEEH H R
R 7 EOFERE AR LTz, HusaBIc e SER
BREYUR LYy —CEEEIN, BERBRSL R
2, BERRY L EH, DR RN EL v 5 —
IR LR L, REUR LY ¥ —DEHITA
B L7z, RcBmntEmesBRi, JbiEEAND 5 5T

TIZ2002FFH Z T, FHIbD 2 FPTr Cld20014E Dk
BET3EMEM SN, HsEIERERRIL,
20024E KBS T3 EMER SN, AEEL20E
¥, TERMEYREEL R E R - R
B - #isuBIn SR e R E S (SR 5 M0 L (OF
BL134E 4 H) (CHEHLL 7z,

3) HEMERE R

(1) MEERERER

oM BRI, IR B ERBE CER S L,
Ao 3 W& - RIS C, WEE “B” Tt
D Tra—5 2, LIWEE “eel” cHED Tr
A ZHEBmEE LT L7z, 200245 A29H 1
B E200g/a, 4=F1.5m, 4:Hj0.5m, THEL 7,
RERELEIY, 1X14&T6ERMEE L, S8
Wik LERSORRKX (WREK), ERWREH
BRLRE L-EBRX WERX), EERLBERET
EREORBX (FHEREX) 2T, WEHKEL
TR AL 720 BB, MRIREIC X
DERKELT2 ARETHESELMAL0ecm UT IR

Table 4. Name of experiment stations in the regional performance test.

Region Experiment Station / Livestock Breeding Center Abbreviation
Hokkaido National Agricultural Research Center for Hokkaido Region Sapporo
Hokkaido Hokkaido Prefectural Tenpoku Agricultural Experiment Station Tenpoku
Hokkaido Hokkaido Animal Research Center Chikushi
Hokkaido Hokkaido Prefectural Kitami Agricultural Experiment Station Kitami
Hokkaido Hokkaido Prefectural Konsen Agricultural Experiment Station Konsen
Hokkaido National Livestock Breeding Center, Tokachi Station Tokachi
Hokkaido National Livestock Bfeeding Center, Niikappu Station Niikappu
Tohoku Aomori Prefectural Animal Husbandry Experiment Station Aomori
Tohoku Yamagata Prefectural Agricultural Research and Training Center Yamagata
Table 5. Experimental design in the regional performance test.
Experiment . Type of Row space Seeding rate  Plot size Fertilizer
. Date of seeding
Station seeding (em) (g/a) (n?) (N-P205-Kz0;kg/a/year) .
Sapporo 15 May 02 row 30 200 4.8 2.20-2.09-2.20
Tenpoku 15 May 02 row 30 200 6.0 2.40-0.80-2.00
Chikushi 27 May 02 row 30 200 6.3 1.80-0.80-2.20
Kitami 20 May 02 row 30 150 3.0 1.80-1.04-2.32
Konsen 23 May 02 row 30 200 6.0 1.80-0.84-1.80
Tokachi 13 May 02 row 30 200 6.0 © 2.40-2.40-2.56
Niikappu 15 May 02 row 30 200 6.0 1.98-3.96-3.96
Aomori 21 Sep 01 broadcast - 200 6.0 2.00-1.50-1.50
14 Sep 01 broadcast - 200 6.0 1.80-0.90-1.80

Yamagata
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X108k D 2 KA E L7z, — 3°C 6 WpfiEkz, 7
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BfER45H, 60HB L U75HBIZHE Y L TIRZEC
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CRERERL, Yuru— NREESHERXILL RN A4 E
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BAuw7-E bR, SEESE () JiEERES
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(7) RAEEE R

20024E 6 f] 5 H IC#EMEE50g/a TEIEL, REBRX
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L7, MifBIE, B&HEICN—P,05—K,0T0.56—
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2. HRER

1) Bk

RS E R B & O HiE i iR Bk
B 2 ZHATO MG & Table 6 1R L7z, Tid

Table 7. Winter hardiness”

LAy OMFEEDIL, BT - EREFBELTTY
LIF), LA 1HEL, FHT5A2THTS
o7z, MTEHNL, REREB L OEAHERRE HIC
My R, LALLPHIHE,P2 (F—54
W) o SHLDIENDL, TiZsRAAREYD ) iE TTx
IFYL ERAURECET 5 LHEF S hiz

2) BAMEEVE

(1) Bk

RRES AR ERER B L OB R E SR
BIFBEEFOBENER Table 7I1ZR L7, TidA
RALY | oML, LEENTIE 2EH TR
WEEARGIT, 34 BIALERF & +BSOR LS O RT
TIEeI N, J0ERZ, BYBRATIE, 2F

Table 6. Date of head emergence of “Harunemidori”

in the regional performance test.

g);[;eorlllment Harunemidori Wasemidori
Sapporo 26 May 26 'May
Tenpoku 1 Jun 31 May
Chikushi 28 May 28 May
Kitami 29 May 29 May
Konsen 2 Jun 1 Jun
Tokachi 26 May 26 May
Niikappu 25 May 24 May
Aomori 23 May 23 May
Yamagata 17 May . 19 May

Mean 27 May 26 May

Mean for 2 years (2003 and 2004) in Hokkaido region,
Mean for 3 years (2002 to 2004) in Tohoku region

of “Harunemidori” in the regional performance test.

Hokkaido region

Tohoku region

Year Cultivar - - — — - Mean
Sapporo Tenpoku Chikushi Kitami  Konsen Tokachi Niikappu Aomori Yamagata

2002  Harunemidori 5.0 7.8 6.4
Wasemidori 4.3 6.3 5.3
Ls.d. (0.05)? 0.6 1.0

2003  Harunemidori 6.8 6.0 8.0 7.0 4.8 5.0 5.8 6.0 6.5 6.2
Wasemidori 5.8 6.0 8.8 7.0 2.8 5.0 6.0 5.0 6.5 5.9
Lsd. (0.05)2 0.8 ns 0.6 ns 1.4 ns ns . ons ns

2004  Harunemidori 5.3 3.0 9.0 6.5 5.0 5.0 7.0 6.3 6.5

’ Wasemidori - 5.0 7.0 8.0 6.0 3.0 5.0 7.3 6.0 5.9
Ls.d. (0.05)? ns - - 0.5 1.0 - 0.1 ns

Mean  Harunemidori 6.0 7.0 8.5 6.8 4.9 5.0 5.8 6.0 6.8 6.4
Wasemidori 5.4 6.5 8.4 6.5 2.9 5.0 6.0 6.3 5.7

5.5

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

2) Least significant difference at the 5% level. ns;not significant. -; no difference between reprications.
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Hik T7€3INY, L0798, 3ERIFERT
BY, 20EFHTRRABETH 72, Fibo 25
FiciE, 1ERII2HITEIERLDIME T E3

KUy LEBETH-72, ULOKERELS, T35
RAEY ;) oA TR FY ) L) 2RER
A LTS NIz,

BEOEE% Table IR L7, Nidbiadh & |
DEREFOER, EENTIEEL L DFFTIT 2 »4E
£d T IFY ) JDAERICEN:, BILTIHE,
ZERB L O3 PEFEHITTRE T3 FY
LENT, UEOERPS, TiddhiED, ©
BEOEZI "IN, LVERD LHBISR
776

(2) Wi
WEXICBITAHFREER, 2 0F L STEE R
R D T4, LREET TYXRIR), LE
7z (Table 9), 1 FEEHINEOFRIX I,
2HEED T4, LERBET TIRIFY, &Y
BN, ZOZenn, TiZshARED ) ORtERE
IE R LHIESN, “RRM~F" O Tk
IRY, LYERD LB SR, |
(3) FEHEHE
20034F 13 T B KRB (Myriosclerotinia bovealis
(Bubzk & Vleagel) Kohn) #%584 L7z, BERERX
WBITAE TEshAEY ) OFFEER, TT7E3
FUy X 9ENR (Table 9), 1 BEEZYWINED

)

Table 8. Plant vigor in early spring1 of “Harunemidori” in the regional performance test.

Hokkaido region . Tohoku region

Year - Cultivar Sapporo Tenpoku Chikushi Kitami  Konsen Tokachi Niikappu Aomori Yamagata Mean

2002  Harunemidori 5.0 7.8 6.4
Wasemidori . 4.3 6.3 5.3
Lsd. (0.05)? 0.6 1.0

2003  Harunemidori 7.3 6.3 8.5 7.0 5.0 6.3 5.8 5.0 7.3 6.5
Wasemidori 6.3 5.3 7.5 6.3 2.8 4.3 6.0 3.0 6.3 5.3
Ls.d. (0.05)? 1.0 ns 1.0 0.7 1.0 0.2 ns - - 0.8

2004  Harunemidori 6.8 8.0 8.3 6.0 5.3 6.0 6.0 6.3 6.6
Wasemidori 5.8 7.0 7.0 - 53 . 4.3 5.3 6.0 6.0 5.8
ls.d. (0.05)? 0.8 - 0.5 0.5 ns ns - ns

Mean  Harunemidori 7.0 7.2 8.4 . 6.5 5.1 6.1 5.9 5.0 7.1 6.5
Wasemidori 6.0 6.2 7.3 5.8 3.5 4.8 6.0 3.6 6.2 5.5

1) Rated on a scale of 1 (poor) to 9 (good) . .
2) Least significant difference at.the 5% level. ns:not significant. —; no difference between reprications.

Table 9. Freezing tolerance and snow mold resistance of “Harunemidori” in cold tolerance test
(Konsen, 2003-2004) .

2003 : 2004

Cultivarl) Degree of sproutZ) Dy mz;tttelrsty ::1133 (ke/z) Degree of sproutZ) Dry mztttezllrsty ieulg)(kg/a)

Control  Freezing Snow mold Control Freezing Snow mold Control Freezing Snow mold Control Freezing Snow mold

plot4) plots) plot6) plot4) plot5) plots) plot4) plotS) plote) plot4) plots) p10t6)
Harunemidori 8.0 4.5 5.8 27.1  12.0(44) 16.0(59) 5.8 1.8 5.2 423 22.5(53) 41.4(98) .
Wasemidori 8.0 2.3 4.0 27.2  5.1(19) 12.2(45) 4.2 1.7~ 2.5 37.5 19.6(52) 33.1(88)
Glorus 7.0 4.7 6.2 21,1 12.7(60) 18.7(86) 5.3 2.3 4.3 32.6  20.0(61) 32.0(98)
Kay 8.0 4.5 6.7 26.7 9.8(37) 17.1(64) 5.7 1.8 4.3 40.1  19.9(50) 35.9(%0)
Lsd. (0.05)" ns 1.3 0.8 2.8 2.6 2.8 0.6 ns 0.7 0.6 ns 0.7
Date 19May 5Jun TMay 4Jun

1) Glorus; heading date is late maturing and cold tolerance is high. Kay; heading date is medium maturing and cold tolerance is slightly high.
2) Rated on a scale of 1{poor) to 9 {good) .

3) Values in parenthesis represent percentage of control (%).

4) Treatment of fungicide and covered snow.

5) Treatment of fungicide and removed snow.

6) No treatment of fungicide and covered snow.

7) Least significant difference at the 5% level. ns:not significant.
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Table 10. Freezing tolerance® of “Harunemidori”
in Sapporo.
Cultivar LTs0 (O
2001 2003 Mean

Harunemidori -20.6 -17.4 -19.0
Wasemidori -20.6 -16.5 -18.5
Glorus - -18.3 -
Kay - -17.4

lsd. (0.05)2 ns ns -

1) Freezing tolerance was expressed as LTso (the median lethal
dose temperature that kills of 50% plants) .
2) Least significant difference at the 5% level. ns:not significant.
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Figure 2. Changes in freezing tolerance in autumn

(Sapporo, 2003) .

Bars show standard error of experiment.

“:significant at 5% level.

1) Freezing tolerance was expressed as LTso (the median lethal
dose temperature that kills of 50% plants) .

Table 11. Resistance to snow mold of Typhla ishikariensis Imai for “Harunemidori” (2000-2001, Sapporo) .

Artificial inoculation Natural infection

Percentage of Plant height
Cultivar Recovery regrowthl) surviving an( §1g Recovery regrowthl)
plants (%) cm
45days? 60days®?  75day® 75day® 75days? Control®  Snow mold?

Harunemidori 5.8 7.9 6.5 89.3 19.4 6.1 5.4
Wasemidori 5.9 6.7 7.1 89.3 19.9 6.5 5.3
ls.d. (0.05) 2) ns ns ns ns ns ns ns

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

2) Days after inoculation of Typhla ishikariensis Imai.
3) Control : Treatment of fungicide.

4) Snow mold : No treatment of fungicide.
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Table 12. Susceptibilityl) to leaf streak caused by Cercospordium graminis (Fuckel) Deighton and stem rust
caused by Puccinia graminis Pers.:Pers. subsp. gaminicola Urban under natural infection in the field.
Disease Experiment Station No. of observation Harunemidori Wasemidori
Leaf streak Sapporoz) 4 2.9 2.8
Tenpoku 4 3.1 2.8
Kitami 5 2.8 3.2
Konsen 4 2.7 2.7
. Nilkappu 2 8.8 3.0 .
Mean 19 3.1 ) 3.2
Stem rust Sapporo® 3 6.0 4.1
SapporoS) 3 4.5 3.3
_Sapporo® 2 6.2 49
Mean 8 5.6 4.1

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

3) Row seeding (frequent cutting) .

4) Space planting.
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Table 13. Annual dry matter yield of “Harunemidori” in the regional performance test.
Dry matter yield® (kg/a)
Year Cultivar Hokkaido region Tohoku region
Sapporé Tenpoku  Chikushi Kitami Konsen ~ Tokachi  Niikappu Mean Aomori  Yamagata Mean
Harunemidori  48.2(107) 22.7(98)  52.9(101) 64.2(106) 33.8(92) 52.1(107) 80.7(105) 50.7(103)  96.4(111) 82.9(114) 58.5(106)
2002 Wasemidori ~ 45.0 23.2 52.6 60.8 36.9 48.9 7.1 49.2 87.2 72.8 55.4
1.s.d.(0.05)% ns ns ns ns 1.4 ns ns ns ns
Harunemidori ~ 100.2(102) 133.2(102) 123.7(95) 136.1(102) 90.5(99)  79.4(101) 129.9(99) 113.3(100) 108.4(100) 70.0(106) 108.5(100)
2003 Wasemidori ~ 98.0 131.0 130.0 133.6 91.3 78.4 130.6 113.3 108.0 66.2 108.0
Ls.d. (0.05)? ns ns ns ns ns ns ns ns ns
Harunemidori  97.9(107) 123.3(102) 117.3(104) 98.9(115) 97.0(97) 66.7(102) '133.1(106) 104.9(105) 96.4(101) 67.0(101) 100.2(104)
2004 Wasemidori ~ 91.2 120.6 112.5 85.9 99.9 65.6 125.9 100.2 9.8 66.1 96.4
1.s.d. (0.05) 2 s ns ns 10.0 ns ns ns ns ns
. Harunemidori  246.3(105) 279.3(102) 293.8(100) 299.3(107) 221.3(97) 198.3(103) 343.7(103) 268.9(102) 301.2(104) 219.9(107) 267.2(103)
Total Wasemidori ~ 234.1 274.8 295.0 280.2 228.0 192.9 333.5 262.7 201.0 205.1 259.8
1.s.d.(0.05)2) 12.0 ns ns 16.0 ns ns ns 6.4 ns
Totalexcept  Harunemidori  198.2(105) 256.5(102) 241.0(99) 235.1(107) 187.5(98) 146.1(101) 263.0(103) 218.2(102)
for seeding ~ Wasemidori 189.2 251.6 242.4 219.4 191.2 144.0 256.4 213.4
year l.s.d.(O.OS)Z) 1s ns ns 13.0 ns ns s

1) Values in parenthesis represent percentage of “Wasemidori” (%) .
2) Least significant difference at the 5% level. ns:not significant.
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Table 14. Seasonal productivity of “Harunemidori” in the regional performance test.
Experiment Cults Dry matter yield (kg/a)
Station ultivar 1st cut 2nd cut 3rd cut 4th cut
S Harunemidori 53.9(107) 17.4(99) 18.5(100) 9.3(114)
______ e Wasemidori 504 175 186 81
Harunemidori 36.6(97) 33.6(101) 34.2(105) 23.9(107)
Tenpoku . .
_________________________ Wasemidori 878 3.1 3826 . 223
. . Harunemidori 37.3(102) 36.8(100) 27.1(94) 19.3(101)
Chikushi . .

_________________________ Wasemidori _ 36.7 367 .28 191
Kit Harunemidori 39.5(109) 31.3(104) 28.1(102) 18.7(118)
o Wasemidori . 6.3 0.1 216 1898
Harunemidori 25.8(103) 34,2(94) 33.7(100)

Konsen . .

_______________________ Wasemidori  25.2 365 3839
Tokechi Harunemidori 21.8(93) 18.8(108) 19.5(102) 12.9(108)
e Wasemidori 284 175 191 120
. Harunemidori 38.2(97) 35.9(104) 35.6(105) 21.9(104)

Niikappu C

_________________________ Wasemidori  39.2 344 8.7 2.l
A . Harunemidori 37.1(106) 32.3(104) 23.2(97) 11.8(109)

M Wasemidori 349 8.0 2289 108

Harunemidori 29.2(114) 19.0(104) 17.1(101) 7.9(106)

Yamagata . .

_________________________ Wasemidori 257 185 168 TS5 .
M Harunemidori 33.9(103) 27.9(103) 25.3(101) 15.0(107)

can Wasemidori 32.9 27.1 25.0 14.0

Mean for 2 years (2003 and 2004) in Hokkaido region.
Mean for 3 years (2002 to 2004) in Tohoku region.

Percentage of “Wasemidori” is shown in the parenthesis.
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Table 15. Percentage for 2nd year dry matter yield of 3rd year dry matter yield in the regional

performance test in Hokkaido region.

3rd year yield / 2nd year yield (%)

Cultivar , - -

Sapporo Tenpoku Chikushi  Kitami Konsen  Tokachi Niikappu Mean
Harunemidori 98 93 95 73 107 84 102 93
Wasemidori 93 92 87 64 109 84 96 88
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Table 16. Seasonal productivity of “Harunemidori” under frequent cutting in Sapporo.

Seasonal productivity (kg/a)

Year Cultivar Springz) ‘ Summer® Autumn® .Total
Harunemidori - 17.3(99) 19.4(114). 36.7(106)
2002 Wasemidori - 17.5 17.0 34.6
Ls.d. (0.05)Y - ns 2.0 ns
Harunemidori 23.7(102) 29.8(95) 12.0(115) 65.5(101)
2003 Wasemidori 23.2 31.3 ' 10.4 64.9
l.s.d. (0.05)V ns ns 0.4 ns
Harunemidori 21.0(97) 27.4(102) 13.1(117) 61.4(103)
2004 Wasemidori 21.5 26.8 11.2 © 59.5
ls.d. (0.05)Y ns ns 1.2 ns
Harunemidori 44.6(100) - 73.8 (97) 44.5(115) 163.5(103)
Total Wasemidori 44.7 75.8 38.7 158.9
Ls.d. (0.05)Y ns ns 3.4 ns

Percentage of "Wasemidori” is shown in the parenthesis.

1) Least significant difference at the 5% level. ns:not significant.

2) Spring : Total dry matter vield of 1st and 2nd cut.
3) Summer : Total dry matter yield of 3rd to 5th cut.
4) Autumn: Total dry matter yiled of 6th and 7th cut.

Table 17. Dry matter yield of forage legume and orchardgrass and proportion of forage legume in mixed

sown swards in Sapporo.

Dry matter yield (kg/a)

Proportion of forage legume (%)

Legume Cultivar

2002 2003 Total 2002 2003 2004 Mean
Alfalfa Harunemidori 35.7(87) 97.1(96) 100.1(97) 232.9(95) 14.1 15.9 18.9 16.3
Wasemidori 41.1 101.2 103.0 245.3 15.1 18.4 24.9 19.5
1.s.d.(0.05)Y 4.5 ns ns ns ns ns ns ns
Red clover ~ Harunmemidori 44.7(94) 118.2(98) 101.3(100) 264.2(98) 15.3 18.1 21.8 18.4
Wasemidori 47.7 121.2 101.1 270.0 12.2 19.4 24.0 18.5
I.s.d. (0.05)Y ns ns ns - ns 7 ns ns ns ns
White clover Harunemidori 34.4(105) 88.5(105) 76.4(106) 199.3(105) 9.6 8.8 8.9 9.1
Wasemidori 32.7 84.3 71.9 189.0 9.7 8.8 7.4 8.6
1.s.d.(0.05)Y ns ns ns ns ns ns s ns

Percentage of "Wasemidori” is shown in the parenthesis. )
1) Least significant difference at the 5% level. ns:not significant.
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Table 18. Grazing adaptability of “Harunemidori”

(Chikushi) .
Utilization Coverage of Basal coverage
Cultivar ratel) white after final
(%DM)  clover? (%) grazing® (%)
Harunemidori 35.4 7.7 91.0
Wasemidori 36.9 10.8 91.0

1) DM;dry matter, measured after grazing, mean of 2004,
2) Measured before grazing, mean of 2004.
3) Measured after final grazing in 2004.
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Table 19. Forage quality of “Harunemidori” (Sapporo, 2003) .

Cultivar Ist cut . 2nd cut 3rd cut 4th cut Mean

. Harunemidori 8.3 8.7 10.3 12.5 9.9

Crude protein (CP,%DM) Wasemidori 8.7 8.7 10.4 13.3 10.3
Acid detergent fiber Harunemidori 31.9 31.9 34.6 33.6 33.0
(ADF,%DM) Wasemidori 31.7 32.5 34.5 33.0 32.9
Neutral detergent fiber Harunemidori 56.3 56.4 60.2 58.7 57.9
(NDF, %DM) Wasemidori 56.0 57.1 60.1 ' 58.0 57.8
Organic cellular content Harunemidori 36.2 36.0 31.5 33.1 34.2
(0CC,%DM) Wasemidori 36.4 35.4 31.7 33.9 34.3

. Harunemidori 56.7 56.9 60.9 59.4 58.5
Organic cell wall (OCW,%DM) v o iori 56.4 57.6 60.8 58.6 58.3
Organic a fraction (Oa,%DM) Harunemidori 9.7 8.3 9.3 7.7 8.7
(high digestible fiber) Wasemidori 9.8 8.4 8.9 8.0 - 8.8
Organic b fraction (Ob,%DM) Harunemidori 47.1 48.6 51.7 51.7 49.8
(low digestible fiber) Wasemidori 46.6 49.3 51.9 50.6 49.6
Harunemidori 45.8 44 .4 40.8 40.8 42.9

0CC+0a (%DM) Wasemidori 46.1 43.7 40.6 41.9 43.1
. - Harunemidori 70.3 67.9 67.5 68.0 68.4

Dry matter digestibility (6DM) v o cioni 71.7 65.8 65.8 704 69.9
Water soluble carbohydrate Harunemidori 12.0 10.3 7.5 8.7 9.6
(WSC,%DM) Wasemidori 11.6 11.1 7.8 9.7 10.1
Estimated total digestible Harunemidori 60.8 59.6 58.2 57.5 59.0
nutrients (TDN,%DM) Wasemidori 61.0 59.4 58.0 58.2 59.1
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Table 20. Morphological characteristics of “Harunemidori” in a space planting (Sapporo, 2003).

1 : No. of

. D Plant height Culm length  Panicle ,Cu m Leaf length Leaf width ° . °

Cultivar Plant type thickness panicle

{em) (em) length (cm) {(em) (mm)
(mm) per plant

Harunemidori 3.0 136 120 16.0 1.6 30.7 12.2 115
Wasemidori 4.0 141 123 17.7 1.7 32.9 11.6 115
Ls.d. (0.05)% ns ns ns ns ns ns ns ns

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

2) Least significant difference at the 5% level. ns:not significant.

Table 21.

Seed yield and its related characteristics of Harunemidori in Sapporo.

Seed yield (kg/a)

No. of panicles (/m?)

Seed weight per Thousand seed

Cultivar 2003 2004 Mean 2003 2004 Mean  panicle? (g)  weight? (g)
Harunemidori 8.6 71 7.8 424 441 432 0.39 1.33
Wasemidori 9.5 6.6 8.1 451 395 423 0.38 1.36
1.s.d. (0.05)? ns ns ns ns ns ns ns ns

1) Mean of 10 panicles for 2 years (2003 and 2004) .
2) Least significant difference at the 5% level. ns:not significant.
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Photo 1. Plants at heading stage (June 11th 2004, National Agricultural Research Center for Hokkaido Region)
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“Wasemidori”

Photo 2. Stand of “Harunemidori” and “Wasemidori” after overwintering.

(May 7th 2003, Hokkaido Prefectural Konsen Agricultural Experiment Station)
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Breeding of Orchardgrass “Harunemidori” and its Characteristics

Yasuharu SANADA, Tomoyuki TAKAIY, Sadao NAKAYAMA? ,

Toshihiko YAMADA® , Kazuhiko MIZUNO®, Hisaaki DAIDO and Ken-ichi TAMURA

Summary

“Harunemidori,” a new cultivar of orchardgrass
(Dactylis glomerata L.) , was developed by the
National Agricultural Research Center for Hokkaido
Region and was registered as Norin Synthetic No. 10
of orchardgrass by the Ministry of Agriculture,
Forestry and Fisheries in 2005. It was also recom-
mended by the Hokkaido Prefectural Government in
2005. Source and method of breeding: “Harunemidor-
i’ Was'developed as a synthetic cultivar using five
clones, which were selected from 225 superior clones
through evaluation with frequent and infrequent cut-
tings. The origins of parental clones were as follows:
cl 3746, 3747 and cl 3748 were derived from “Ho-
kuiku 50,” ¢l. 3731 was derived from “Hokuiku 45"
and cl. 3749 was derived from “Frontier™ developed
by Snow Brand Seed CO.LTD.

Characteristics: “Harunemidori” is an early matur-
ing cultivar as well as “Wasemidori.” The average
heading date of “Harunemidori” was one day later

than that of “Wasemidori” in the regional perform-

ance test. “Harunemidori” shows better winter har- .

diness than “Wasemidori” on average in nine loca-
tions in the regional performance test. “Harunemi-
dori” has better snow endurance with good plant
vigor in early spring than “Wasemidori” in Hok-
kaido and northern Tohoku region. “Harunemidori”
is more resistant to snow mold caused by Myrioscler-
otinia borealis than “Wasemidori.” “Harunemidori” is
resistant to the main leaf diseases such as leaf
streak caused by Cercosporidium graminis as well as
“Wasemidori.” “Harunemidori” is more susceptible to
stem rust caused by Puccinia graminis than

“Wasemidori.” In seven locations in Hokkaido, the

average dry matter yield of “Harunemidori” was 3%
higher than that of “Wasemidori.” In nine locations
in the regional performance test, the average dry
matter yield of “Harunemidori” at the fourth cut was
7% higher than that of “Wasemidori.” “Harunemidor-
i” shows higher performance in autumn as well as in
spring than “Wasemidori.” Freezing tolerance of
“Harunemidori” was the same as that of “Wasemi-
dori,” while its fall dormancy was lower than that of
“Wasemidori.” Its aptitude for grazing is nearly as
good as that of “Wasemidori,” and it also keeps a
good mixture ratio with forage legumes: alfalfa, red
clover and white clover as well as “Wasémidori.”
Forage quality of “Harunemidori” i$ almost the same
as that of “Wasemidori.” “Harunemidori” is more
erect that “Wasemidori” and has lower plant height
at the heading stage. Seed yield of “Harunemidori” is
similar to that of “Was'emidori,” and the average

seed productivity of “Harunemidori” is 7.8kg/a over

. a period of two years in Sapporo. “Harunemidori” is

recommended for use in Hokkaido and the northern
Tohoku region. It can be used for hay-making, silage’
and grazing.

Breeder seed: Laboratory of Grass Breeding,
National Agricultural Research Center for Hokkaido
Region, Sapporo 062-8555, Japan.
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