¢ Ehiils

NARO mumsms:, B &0 E LRSS

AR T A7 [FEIXINZ] OFKE *
DFFVE

E:&: Japanese

HARE: MILTEUEAN B3R - RmERKMEEHREE
tEEREMREY S —

~EH: 2019-03-22

F—oU—NK:

fERE: B, S, BN, #—, EM, &G, &H, 8,
L, 82, R, 5X, KE, AR, K, MiZ, B, 555,
M, 308, L)1, X8R, {eik, 3R, M, R, 4XEF, |
X=)LT7 KL R:

il

https://doi.org/10.24514/00001378




b E B bF BF
198, 1-21 (2013)

AR 72 A7 %l [XZ2IX39R] OFREZDORHME

PR AR S,

w2 NHEEY, iRy, KA,

AREFHIEY, ek, SBEZERY, N, kEms”, A md, K "\

1. #&
X K7 = A2 (Festuca pratensis Huds.) 1%, ¥4,
B, BKAREZIATEILAERL, b EOE -
FEH & ST B B AEETEIR A AFHHE T D
bo AEFEIX, WAMTIFES—LVELN L —
Fr— 7 AXDEN, KEOWEGHE, RIBHEE
bRIFTHL, THETIIMEICBIT2EERAS £
B E LT, FEV—BIUOF—Fr—Fr 52
FRRIFE RO E D SRFEO A FENEZ M s % i
g LC, 5D L VIEIAFHIC bR
WL oz, M RERIZI980FEN E T A5
BEOBREFLEEDOK 8 % (KIS0 & d T 7z
A, BRI 2% (FEHH 7O ETHI LTS,
ZOEKE LT, tiEoREEBTIIF —F v —
K7 I ZAEROFFE WAL, FE—1ZHEP L
T2 ENBITFONE, A —F ¥ —F7F7REFE
=X, BEERAEF AT — T OMETITHE VR
MENE DL T LMD ZORBES R SN, T oEE
K 1A Y720 OFEFEFEBOBINE D 378 AL 7
Eae, NEY BB R GFE Y — DR AR
ENize TOXH BRI ENSFEY — OB MIFIL
WmL7z-zdon, FEV—E3+A—Fx¥—F7I7 AL
DLWAENDEIL, AR T2 AT BFEY—DE
B2ETLHIE, HLVREERERTH L FE
¥ — BRO R 7 & OREE A b 7 BB LA
TONDLEI o2 ENSART T LAY
EOMAETILET SN, TORE, HTHERI
BLizkEzbNA,
LA L, &4, ffEmSRn ho—FKkeE LT,

il

SPI%244E 9 H13H A2 Bl

1) deifpl e Emiget v ¥ —  BRERT SR AR

2) B, JUMNIREESENIZE v 4 —

3) W, dbilEEARFAHEWE T 4 — )V PR L & —
4) Bk

5) B, HrEEIse

6) W, LB RETIZeRM bR R SRR

7) W, ACHEES RS AT iR

8) W, AR ETTIEE  ARIE B,

Ka A b, @& )FEERHNLTHREIHE SR,
FRUREBOBRBOMBE ZRAESE S T L THill
RN HH L, FKEOEENZ 5D B HE- K
PHEE SN TS, BEAHEREE LTidRL =7V
FA T TADRBENTNE DD, BEANENS S
T, B H MR AT T B 2 Ak iE HE (2
T, ERELET) o FIEHHEE T T ORI IZHEET
Hbo TIBMATEENRDLFEY —EHEM, HE
KD, EICEFELUEOEEENKT T2 L
P OEMBBAERE LCTIIE L TW v 22T
HEDEE L AEEDPETLAVWA FY 7227
SR AR & L TR S (ZEE, 2004), [
WV 7 2 (19994F 44 8 8k) | % F s 7c T3 BfR H s
TOHEMBBGRERED S, TOFHAIFTETH S Z &
MBS ENE DK SN TS (I35, 2008) o
LaL, [ h ] ZekEFEHIZBENT, |
BRI TOMB TR L U CREAN %2 858 L THK
ENHbOTHY, TR 1B 2 BRI
ELTOEBII T Ty, Bk IC B
WAL D) /L LTEHEETH D,
£ BAE A s LT B SRR IBUBOT AR & R
T 521, BREOWMBRE 0 & 8 A & £
A & R L7k B & 2 B

Z Zcduig g R R (B, i E T ZE ¢
v —o DT, JLEWFEwES) & AbigaE ARSI RS
RBRYS (At R A I FE BRI S R s
PUF, MY E ) Tlddtm <, TRy
& ER BB RO B K 2 B, B, £
A Y S E T COFRIEEEOY % Ul E K% 17
W, [FEESHh 2] 2 HB L7 2005420 & Rk
WL VERR S SRR B X ORI e 3B 7 & % FEtE L 72
RE [EXEE22 ] IHANS X O ZHE
L 725 R B C o SR A o[ N v x|
FDERTWEZ ERED LN, 20094 2 H 2t
EERMEICEEEINS E LB, 20104E 3 HIZ A
FY 7z A7 BME3 5 [FEXSHh 2] L LT



2 et FESERTE & > 7 — Wi e i 5519875 (2013)

MRse sz,

[F&Fsh 2] F, ARUFEL AR EY & E T
geF — o (Gl ACEEBTES BT ZE s A A B
PE) & MG GIE AL GH, RSIR AR B 7 L —
TEWID) ICBWTER I N2 DT, FRICHEED -
ToWFFeE 13145 CTH 5o FEBEHEN OGN & K12,
ok, i, KM, KER, BESE, N, EHIC K o
THrbh, BRREROUE LGRS 1,
EH, b, KER, EESE, I, R, BEFIC K 5T
JeE RO FAM & A ) AR SRR o A
M, EH, WA, ki K BEFICL->T, EED
Mo ik & BRI 3B 1) 2 SR M iR o i A
A, HE, B X o TiTb e, RIS
MERBO T — % 2 GLRBHHEO L ) T LD,
HiE, WA, BEH>T-5 72,

I. BEEE,
1. BEEE

JUHEE O 13RS H AT (W B AR 2, UL
Bk, BEEEYECEN S BTN BT S,

BELEL S TICEREZER

2. BEAE

[FEESI2R] IZ5REBEROMERIZL 2HIK
R CH Ho MERKERDOKEIL, + T v 7O
[Bundy| 75 1 %35%, / V7 = — O [Salten )
NH2KRERBIVAY 2 —F O [Boris)
O PEC#EIK L 72 2 538352 TdH A (Table 1),

3. BEER
[F XX EHh 2] OFEREEZ Figure 11K L7z,

1) BRRERDRE

A RN 7 2 A7 BRRBOIHE 1 ~1375 DR
HARB L UMW ER R ER L &2 S 08 R1445%
TR BBEABEN L L, SREREHRT T,
19944F 8 HICHF oL 20F, T3S Htis o AR
FERRITHEEA U 720 0 3B b < R A4 Al (790.8m x
08m), 2 KAET, 19964F F TAEA Y (4F 3 [0]) 12
£ 0N, B HERE O ZT - 72 1997
EATBRAMEZ A, B RARAER 2 LRI CL48
MR T24 08 L 720 MG T2 2RI
BREHCTERB AT, RERPNIHRME L 72,
REMEFREOD L WRERZRE, JLEAISA,
P20 DFFIBE EHARUT OV T, JLENFTIE
ETOBRMRE, WA TIPRIBRIEEROBZNR
VT, 19984F & ) ke 2 Fhi L7z, B
a7\ —NERESAE T AR (#0.2m X 0.2m),
3~4 A, ZIX Y (46 ~8 ) & LT, Btk
T R EREE O I % 20004F ¥ TIF o 720 20014F
A ERAEL, ChEToORET—7 %325
KR EEL, LENOREHREN TR X
DERIREZRMEL [ILF 45 ] oXFEMN L7z,
R AER & 7o 72 5 KR OFEMEE Table 200 &
BYTH b,

Table 1. The origin of five parental clones of 'Makibasakae' .

Clone no.  Origin
387 Bundy (Dutch cultivar)
452 Salten (Norwegian cultivar)
455 Salten (Norwegian cultivar)
468 selected from freezing test of Boris (Swedish cultivar)

473

selected from freezing test of Boris (Swedish cultivar)

Table 2. Characteristics of parental clones of 'Makibasakae' under infrequent cutting in Sapporo.

1995 1996
Clone no. Date of Winter Plant type” Plant vigor" Winter  Susceptibility Plant vigor"

head emergence  hardiness” Summer Autumn hardiness”  to net blotch? Spring Summer Autumn
387 4 June 6.5 35 6.5 7.0 6.0 1.5 7.5 6.5 6.5
452 6 June 6.0 2.5 7.5 6.0 5.5 2.5 6.0 6.5 5.5
455 5 June 6.0 5.5 6.0 7.0 6.0 2.5 5.5 6.5 4.0
468 7 June 6.0 5.5 5.5 6.0 6.5 2.0 6.5 6.0 5.0
473 5 June 6.0 5.0 5.5 6.5 7.0 1.0 7.0 6.0 6.5
Date 28 Apr. 23 June 17 Aug. 10 Oct. 12 Aug. 21 May 20 Aug. 12 Oct.

1) Rating scale of 1 (poor) to 9 (good).
2) Rating scale of 1 (erect) to 9 (prostrate).
3) Rating scale of 1 (slight) to 9 (severe).
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Year
1994 Evaluation of 144 superior clones under infrequent
199_5 cutting at two different experiment stations
1996 NARCH" HKAES?
in a snowy area in a frozen soil area

14 and 24 elite clones were selected at NARCH and HKAES, respectively

1997
" Polycrosses among clones selected from each experiment station

Progenies with low seed production were excluded

1998

Progeny tests

1999 NARCH HKAES
33 progeny lines 20 progeny lines

flow of clones e
2000 Under frequent cutting in a meadow fescue-white flow of seeds  seeseeens
— clover mixed sowing condition
& flow of information
Decision of 5 parental clones isolation @
2001

:" Polycross of 5 clones and syn-1 seed
|| production (Hokuiku 4)

— H i
2002 i Syn-2 seed production rerssrsrsassesanaas
\ 4 L 4
2003 Syn-2 seed production || Preliminary performance test
2004 J HKAES (‘02-'04)
2005 H H i H
— Regional Specific Regional Specific
2006 performance characteristics adaptability characteristics
— tests at five tests at two tests at two tests at
2007 experiment experiment livestock NARCH i
— stations stations breeding v
stations
2008 Foundation
] seed production
at livestock
breeding station
Figure 1. Breeding scheme of ‘Makibasakae’
1) NARCH : National Agricultural Research Center for Hokkaido Region
(now NARO Hokkaido Agricultural Research Center)
2) HKAES : Hokkaido Prefectural Konsen Agricultural Experiment Station
(now Hokkaido Research Organization Konsen Agricultural Experiment Station)
2) B RHEO ST & IR REJIRE T iR & FE 0 L 7z (Table 3, 4) o

20024FICRAE L 72 TILH 4 7] a2 i+ % PRREEZ 3B IX & 1 X295 K 4 m X £2[10.3m X
M, JERAFTIE20034E 4> 5 20044F % C, SRR 4 5(48m) D 4 A E LT, JLENFA320034 5 H
TIX20024E 20 520044 £ T [V o] & 14H, MANEHA20024E 8 H26 H \ZHRE L 720 hHE
e LT, oHFHR4RMEAFL~3%, 55)L BUED DX 6 ~ 8 MDA Y Fil 4 %2 F ki L 72,
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Table 3. Preliminary performance test under frequent cutting in Sapporo”.

Cultivar/Strain Winter Plant vigor ~ Susceptibility Dry matter yield (kg/a)” Percentage against Harusakae®
hardiness” in early spring” to net blotch® Spring  Summer Autumn  Total Spring  Summer Autumn  Total
Hokuiku 4? 73 6.5 19 225 21.6 73 514 103 98 97 100
Harusakae 6.0 6.0 13 219 220 75 514 100 100 100 100
Hokuiku 1 7.0 7.0 19 21.8 185 6.2 46.5 100 84 83 90
Hokuiku 2 6.3 6.5 1.8 21.8 17.1 6.3 452 100 78 84 88
Hokuiku 3 6.8 6.8 1.8 20.6 14.6 54 40.6 94 66 72 79
Hokuiku 5 6.8 7.0 1.8 21.8 16.6 49 433 100 75 65 84

1) The data were evaluated in 2004.

2) Hokuiku 4 was renamed Hokkai 15 and later registered as 'Makibasakae'.

3) Rating scale of 1 (poor) to 9 (good).
4) Rating scale of 1 (slight) to 9 (severe).

5) The data were classified according to season into the three seasons : Spring (May - June), Summer (July - Aug.)

and Autumn (Sep. - Oct.).

The same grouping classification is used in the following tables.

Table 4. Preliminary performance test under frequent cutting in Konsen.

Cultivar/Strain Winter Degree of Plant vigor  Leaf disease” Dry matter yield (kg/a)” Percentage against Harusakae
hardiness”  sprouting” in early spring® Spring  Summer Autumn  Total Spring  Summer Autumn Total

Hokuiku 47 57 47 53 18 023 417 372 1213 108 104 115 109
Harusakae 43 43 38 18 393 400 324 1116 100 100 100 100
Hokuiku 1 53 37 40 20 387 373 279 1039 98 93 86 93
Hokuiku 2 57 53 50 15 44.1 425 343 1209 12 106 106 108
Hokuiku 3 37 27 3.0 13 380 380 279 1039 97 95 86 93
Hokuiku 5 60 53 50 15 430 402 314 1147 109 101 97 103

1) Hokuiku 4 was renamed Hokkai 15 and later registered as 'Makibasakae'.

2) Rating scale of 1 (poor) to 9 (good), data of 2003.

3) Rating scale of 1 (poor) to 9 (good), average for two years (2003 and 2004).

4) Rating scale of 1 (resistant) to 9 (susceptible), data of 2003.

5) Total yield for two years (2003 and 2004).

Y-~ 2Py~ 3> = =

FIARIN RIS BT 2B RS [deF4 5] & m. 4% ™

[AbE 275 ] OREDS [ vdAh ] L) HERT
W7z D T(Table 4), £hh [LiEls5 |, [dei
14% | OFMETZM L, ARG IERE RS
OFFPERUE MBR O R & L CERE L7z,

3) RftEMRERER, SFHRESER, HigE
SHRERBR S LUFRMICE T 5 HMRE
AER

[LiE15% | OE R 2 fCOPRMEM I 1%, 20014F &
20024 123E R L, £ N2 h20024F 5 X UF20034FE 2 5
2004412 TR 24T o 720 20 9 B 20034 R
Hi-2 T [EEl4 5] & & D ISREISERRE
B, R BB & OV e M A SRR & 5
Ml 720 F7-d0RAFCIE, A ditE BRI,
FHFN, R, AV, AR &%
MR & F2hE L 720

1. RABRAE

1) #HER%

[FXIFs2z cdh 51155 |, [dbiE14s ],
(VS H | BEIO[797—] © 40k R
e Lz, B (v s ] &L, It
B LT[ 77—V ]2z [797—)V]
v A ] L) BEAESRRRE L DD, YL
VISR REEN, B R S G iR & L 7z dbiigE
DERGHETH L, T—F1X [FEXEHh 2]
WHHZ] BIO 7597V ] IZOWTOARRL
720 MEETALERIE 4 WAl - RFEICOWTHEL. [ F
Eshz) G, RERGEORICEEED
RO BN A ITRPITEHR/INE B2 (LSD; 5 %) %
RL720

2) RfECMERE SR & BB AR TE AR
Table 512 RMwE I AR E Rk & 3 38058 S VAR 2
AT DY &2, Table 61234 I H X Jit



AN 7 A7 Fm [ 3X3hR] OFRE ZORE 5

Table 5. Locations of the regional performance test in Hokkaido.

Location Experiment Station/ Livestock Breeding Center
Sapporo  National Agricultural Research Center for Hokkaido Region
(now NARO Hokkaido Agricultural Research Center)
Tenpoku  Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Tenpoku Branch
(now Hokkaido Research Organization Kamikawa Agricultural Experiment Station Tenpoku Sub Station)
Shintoku  Hokkaido Animal Research Center
(now Hokkaido Research Organization Animal Research Center)
Kitami Hokkaido Prefectural Kitami Agricultural Experiment Station
(now Hokkaido Research Organization Kitami Agricultural Experiment Station)
Konsen  Hokkaido Prefectural Konsen Agricultural Experiment Station
(now Hokkaido Research Organization Konsen Agricultural Experiment Station)
Tokachi ~ National Livestock Breeding Center Tokachi Station
Niikappu  National Livestock Breeding Center Niikappu Station
Table 6. Experimental design in the regional performance test.
Location Date of Type of Row space  Seeding rate Plot size Fertilizer"
seeding in 2005 seeding (cm) (g/a) (m?) (N-P,0;-K,0; kg/a/year)
Sapporo 17 May row 30 200 4.8 2.50-2.16-2.50
Tenpoku 24 May row 30 200 6.0 1.67-0.67-1.67
Shintoku 1 June row 30 200 6.0 1.83-0.96-1.47
Kitami 27 May row 30 200 5.0 1.54-1.77-1.54
Konsen 23 May row 30 200 6.0 1.71-0.81-1.71
Tokachi 30 May row 30 200 6.0 4.65-4.65-4.96
Niikappu 9 June row 30 200 6.0 1.58-1.19-1.58

1) Average for three years (2006 to 2008).
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Table 7. Number of cuttings in each season in the regional performance test.

Location 2006 2007 2008
Spring  Summer Autumn Total Spring  Summer Autumn Total Spring  Summer Autumn Total

Sapporo 3 2 3 8 3 3 2 8 3 1 2 6
Tenpoku 3 3 2 8 2 3 1 6 3 1 6
Shintoku 3 4 2 9 2 3 2 7 2 2 2 6
Kitami 5 4 2 11 3 2 2 7 2 2 1 5
Konsen 3 4 2 9 2 3 0 5 2 2 2 6
Tokachi 4 4 3 11 4 4 1 9 3 4 2 9
Niikappu 3 2 2 7 3 3 1 7 3 4 2 9
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Table 8. Winter hardiness” of 'Makibasakae' in the regional performance test.

Year Cultivar Location Mean-1?  Mean-2*
Sapporo  Tenpoku Shintoku  Kitami  Konsen  Tokachi Niikappu
Makibasakae 4.0 6.4 4.1 5.5 7.5 7.5 6.0 6.2 59
2006 Harusakae 43 4.8 4.1 43 23 4.5 53 3.8 4.2
Pradel 3.1 3.5 3.3 5.5 2.0 3.6 3.5
1.s.d.(0.05)> ns 0.7 ns 0.9 1.0 0.8 ns
Makibasakae 4.5 7.0 5.5 5.5 5.5 6.3 - 5.7 5.7
2007 Harusakae 33 6.0 53 5.0 4.8 5.8 - 52 5.0
Pradel 2.0 4.8 4.5 3.8 5.0 4.4 4.0
1.s.d.(0.05)” 0.5 0.9 ns 0.5 ns ns -
Makibasakae 5.0 5.5 5.0 7.0 6.0 6.3 5.0 6.1 5.7
2008 Harusakae 5.5 4.0 4.5 43 5.8 5.5 5.0 5.0 4.9
Pradel 3.9 4.0 4.0 3.0 6.3 44 4.2
1.s.d.(0.05)> 0.7 0.9 0.5 0.5 ns ns ns
Makibasakae 4.5 6.3 4.9 6.0 6.3 6.7 5.5 6.0 5.7
Mean Harusakae 43 4.9 4.6 4.5 43 53 5.1 4.7 4.7
Pradel 3.0 4.1 3.9 4.1 4.4 4.1 3.9
1.s.d.(0.05)? 0.5 0.7 0.5 0.4 0.5 0.4 ns

1) Rating scale of 1 (poor) to 9 (good).

2) Least significant difference at the 5% level; ns, not significant.
3) Average of four locations (Shintoku, Kitami, Konsen and Tokachi) located in the frozen soil area.

4) Average of all locations.
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A new cultivar ‘Makibasakae’ ‘Harusakae’

Photo 1. Regrowth of ‘Makibasakae’ and

‘Harusakae’ after overwintering
(May 19, 2006, Hokkaido Prefectural Konsen
Agricultural Experiment Station)
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Table 9. Plant vigor " in early spring of 'Makibasakae' in the regional performance test.

Year Cultivar Location Mean-1?  Mean-2?
Sapporo  Tenpoku Shintoku Kitami  Konsen Tokachi Niikappu
Makibasakae 5.5 7.3 6.0 6.8 7.8 7.5 - 7.0 6.8
2006 Harusakae 4.8 6.0 53 5.8 2.8 4.5 - 4.6 4.9
Pradel 5.3 4.5 3.5 6.3 2.0 3.9 4.3
1.s.d.(0.05)? 0.5 0.5 0.8 ns 1.8 0.8 -
Makibasakae 6.0 - 7.0 6.5 5.5 6.3 53 6.3 6.1
2007 Harusakae 4.3 - 6.3 5.5 5.5 5.8 4.8 5.8 54
Pradel 2.3 - 4.5 4.0 5.8 4.8 4.2
1.s.d.(0.05)” 0.8 - 0.7 0.7 ns ns 0.6
Makibasakae 53 6.0 5.3 7.3 6.0 5.0 5.0 5.9 5.7
2008 Harusakae 5.0 4.8 4.5 55 6.0 53 6.0 53 53
Pradel 3.5 4.0 3.0 3.3 6.8 4.4 4.1
1.s.d.(0.05)? 0.8 1.0 0.8 0.8 1.9 ns 0.6
Makibasakae 5.6 6.6 6.1 6.8 6.4 6.3 5.1 6.4 6.1
Mean Harusakae 4.7 5.4 5.3 5.6 4.8 5.2 5.4 5.2 5.2
Pradel 3.7 4.3 3.7 4.5 4.8 4.3 4.2
1.s.d.(0.05)” 0.4 0.6 0.5 0.5 0.8 0.5 ns

1) Rating scale of 1 (poor) to 9 (good).

2) Least significant difference at the 5% level; ns, not significant.
3) Average of four locations (Shintoku, Kitami, Konsen and Tokachi) located in the frozen soil area.

4) Average of all locations.



