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Fig.1. Breeding scheme of 'Ryokuyu’

NARCH: National AgriculturalResearch Center for Hokkaido Region
Konsen: Hokkaido Prefectural Konsen Agricultural Experiment Station
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Table 1. Locations of the regional performance and specfic character tests

Location Experimental Station/ Livestock Breeding Center
NARCH" National AgriculturalResearch Center for Hokkaido Region
AOMORI Aomori Prefectural Industrial Technology Research Center Animal Husbandry Experimental Station
IWATE National Livestock Breeding Center Iwate Station
TENPOKU? Hokkaido Prefectural Kamikawa Agricultural Experiment Station Tenpoku Substation
NIIKAPPU National Livestock Breeding Center Nikappu Station
SHINTOKU?  Hokkaido Prefectural Animal Research Center
TOKACHI National Livestock Breeding Center Tokachi Station
KITAMI? Hokkaido Prefectural Kitami Agricultural Experiment Station
KONSEN? Hokkaido Prefectural Konsen Agricultural Experiment Station

1) NARCH: present NARO Hokkaido Agricultural Center
2) Hokkaido Prefectural: present Hokkaido Research Organization

Table 2. Methods for the regional performance and specific character tests

Location

Date of

o Type of cultivar of Plot size No of Fertilizer (kg/a: No. of harvest / year
Seeding in N 2) 2 . B
2005 seeding grass (m?®) reps N-P,05-K,0)
2006 2007 2008 2009
NARCH May 20 mixed sward 'Harujiman’ 6 4 0.63-1.20-1.15 3 3 3 3
NARCH May 20 mixed sward 'Kunpu’ 6 4 0.63-1.20-1.15 3 3 3 3
NARCH May 20 mixed sward 'Nosappu’ 6 4 0.63-1.20-1.15 3 3 3 3
NARCH May 20 row - 6 4 0.31-0.70-0.56 3 3 3 3
AOMORI Sep 9 mixed sward 'Harujiman’ 6 4 1.66-1.14-1.14 3 3 3 -
IWATE Sep 1 mixed sward 'Harujiman’ 6 4 1.78-2.20-1.58 3 3 3 3
TENPOKU May 17 mixed sward 'Nosappu’ 6 4 0.44-1.23-1.40 3 3 3 3
NIIKAPPU Jun 9 mixed sward 'Nosappu’ 6 4 0.58-1.32-1.12 3 3 3 3
SHINTOKU Jul 14 mixed sward 'Nosappu’ 6 4 0.63-1.24-2.08 3 3 3 3
TOKACHI May 30 mixed sward 'Nosappu’ 6 4 1.83-2.19-1.99 3 3 3 3
KITAMI May 27 mixed sward 'Nosappu’ 6 4 0.94-2.08-1.66 3 3 3 3
KONSEN May 23 mixed sward 'Kunpu’ 6 4 0.49-1.52-2.56 3 3 3 3
KONSEN May 23 mixed sward 'Nosappu’ 6 4 0.49-1.52-2.56 2 2 2 2
KONSEN May 23 row - 0.75 6 0.35-1.15-0.96 3 2 1 -

1) Seeding rate of red clover, mixed sward: 0.3kg/a, row: 1.0kg/a
2 )Seeding rate of grasses, 'Harujiman’ (orchardgrass): 2kg/a, 'Kunpu' and 'Nosappu’ (timothy): 1.5kg/a
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A new cultivar ‘Ryokyu'

‘Nasuyu

Photo 1. Plant posture of a new cultivar ‘Ryokuyu’

(June 21, 2009 at the NARCH)

Table 3. Fowering date in pure stand test at the NARCH

Cultivar First harvest'’ Second harvest? Third harvest®
2006 2007 2008 2009 mean 2006 2009 2006 2009
Ryokuyu 25 16 18 19 20 35 4 25 17
Natsuyu 27 17 18 18 20 38 9 28 16
Hokuseki 27 18 19 19 21 35 7 25 17
Isd (0.05)4) ns ns ns ns 3 ns 3 ns

1), 2), 3): dates were counted from 1 June, 1 July and 1 September, respectively.
4):Least significant difference at 5% level, ns: not significant

Table 4. Plant height and ratio of flowering stems to total stems in aftermath in pure stand test at NARCH

1)

Plant height (cm) Ratio of flowering stems

Cultivar Second harvest Third harvest Second harvest Third harvest
2006 2007 2006 2007 2006 2007 2006 2007
Ryokuyu 53 43 45 58 5.7 2.3 41 58
Natsuyu 45 39 43 60 36 20 3.0 55
Hokuseki 52 48 51 65 5.7 2.8 44 6.0
Isd (0.05)% 4 4 4 4 1.2 0.8 0.6 ns

1) Visual socre of flowering stems to total stems, none: 1 to all: 9
2):Least significant difference at 5% level, ns: not significant
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Table 5. Dry matter yields of the red clover, grass and total in the mixture with the
orchardgrass middle maturing cultivar 'Harujiman’

DM vyield / year (kg/a)

Location Red clover average of the first two years average of the latter two years average throughout the test years
Grass Clover Total Grass Clover Total Grass Clover Total
NARCH 'Ryokuyu’ 46.1 433 89.4 29.3 12.6 419 37.7 279 65.6
'Natsuyu' 54.9 384 93.3 26.1 11.5 37.7 40.5 25.0 65.5
"Hokuseki’ 46.7 39.8 86.5 247 11.7 36.4 35.7 25.7 61.5
AOMORI 'Ryokuyu’ 80.8 27.7 108.5 97.9 10.6 108.6 86.5 220 108.5
'Natsuyu' 79.6 239 103.5 99.7 7.0 106.7 86.3 18.2 104.5
"Hokuseki’ 89.1 26.3 1155 107.2 47 112.0 95.1 19.1 1143
IWATE 'Ryokuyu’ 97.4 31.3 128.7 91.6 22.1 113.7 945 26.7 121.2
'Natsuyu' 108.9 17.1 126.0 97.1 19.5 116.6 103.0 18.3 121.3
"Hokuseki’ 96.2 26.4 122.7 91.1 204 111.5 93.7 234 1171
Average 'Ryokuyu’ 748 34.1 108.9 729 15.1 88.1 72.9 255 98.5
‘Natsuyu’ 81.1 26.5 107.6 743 12.7 87.0 76.6 20.5 97.1
"Hokuseki’ 774 30.8 108.2 74.3 12.3 86.6 74.8 22.8 97.6
F value" Cultivar (df=2) 0.28 ns 117 ns 0.04 ns 0.06 ns 0.69 ns 0.12 ns 0.17 ns 0.99 ns 0.08 ns

Location (df=2) 18.98 **x  6.02 %k 29.90%*

152.77 **  13.38 *k 367.38 **

49.82 %k 159 ns  140.34 **

1) **, ns: significanly different among cultivars or locations at 1% level and not different, respectively, based on ANOVA

Table 6. Dry matter yields of the red clover, grass and total in the mixture with the timothy

very early maturing cultivar 'Kunpu'

DM vyield / year (kg/a)

Location Red clover average of the first two years average of the latter two years average throughout the test years

Grass Clover Total Grass Clover Total Grass Clover Total
NARCH 'Ryokuyu’ 52.6 41.9 945 33.1 8.7 419 429 25.3 68.2
'‘Natsuyu’ 541 42.1 96.2 29.1 73 36.4 41.6 247 66.3
'Hokuseki’ 50.0 42.2 92.2 27.6 9.2 36.8 38.8 25.7 64.5

F value"® Cultivar (df=2) 0.60 ns 0.01 ns 251 ns 2.85 ns 0.22 ns 0.99 ns 1.81 ns 0.10 ns 1.45 ns
KONSEN 'Ryokuyu’ 57.0 36.4 934 449 20.7 65.6 50.9 28.6 79.5
'‘Natsuyu’ 61.9 27.6 89.5 52.4 14.6 67.0 57.2 21.1 78.3
Average 'Ryokuyu’ 54.8 39.2 94.0 39.0 14.7 53.7 46.9 26.9 739
'‘Natsuyu’ 58.0 34.9 92.8 40.8 10.9 51.7 494 229 72.3

F value?® Cultivar (df=1) 420 ns 1.78 ns 0.16 ns 0.37 ns 3.14 ns 0.50 ns 1.02 ns 2.78 ns 0.44 ns

Location (df=1) 1.15 ns 9.67 *x 1.94 ns

37.40 x*¢ 2021 *¢  86.84 *x*

23.32 %% 0.01 ns 23.58 **

1) ANOVA for three cutivars in NARCH, 2) ANOVA for 'Ryokuyu’ and 'Natsuyu’ in NARCH and KONSEN
3) **, ns: significanly different among cultivars or locations at 1% level and not different, respectively, based on ANOVA
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Table 7. Dry matter yields of the red clover, grass and total in the mixture with the timothy
ear |y maturing cultivar "Nosappu’

DM vyield / year (kg/a)

Location Red clover average of the first two years average of the latter two years average throughout the test years
Grass Clover Total Grass Clover Total Grass Clover Total
NARCH 'Ryokuyu’ 53.4 49.1 102.4 46.1 333 79.4 49.7 412 90.9
'Natsuyu’ 53.1 54.0 107.1 485 36.0 845 50.8 45.0 95.8
"Hokuseki’ 55.4 48.8 104.2 443 35.3 79.7 49.9 42.1 92.0
Cultivar (df=2) 0.23 ns 0.83 ns 0.81 ns 1.05 ns 0.14 ns 0.50 ns 0.07 ns 0.60 ns 1.35 ns
TENPOKU 'Ryokuyu’ 448 447 89.5 471 33.0 80.7 46.2 389 85.1
'Natsuyu’ 485 406 89.1 52.9 27.2 80.1 50.7 33.9 846
NIKAPPU 'Ryokuyu’ 53.2 65.3 1185 63.2 241 88.0 59.9 383 98.1
'Natsuyu’ 419 76.5 1184 67.1 226 89.7 58.7 40.6 99.3
SHINTOKU 'Ryokuyu’ 64.3 39.7 103.9 50.9 15.9 66.8 576 278 85.4
'Natsuyu’ 65.8 339 99.7 555 14.1 69.6 60.7 240 84.7
TOKACHI 'Ryokuyu’ 28.6 475 76.0 48.0 419 89.9 415 438 85.3
'Natsuyu’ 406 35.6 76.3 575 241 822 51.9 283 80.2
KITAMI 'Ryokuyu’ 38.6 71.8 1104 454 439 89.3 420 57.9 99.9
‘Natsuyu’ 46.9 53.8 100.6 67.8 259 93.6 57.3 39.8 97.1
KONSEN 'Ryokuyu’ 59.8 26.7 86.5 63.1 222 85.3 61.4 245 859
‘Natsuyu’ 61.4 23.9 85.2 63.8 10.7 74.5 62.6 17.3 79.9
Average "Ryokuyu’ 489 492 98.2 52.0 30.7 828 51.2 389 90.1
‘Natsuyu’ 51.2 45.5 96.6 59.0 23.0 82.0 56.1 32.7 88.8
F value" Cultivar (df=1) 0.72 ns 1.94 ns 0.70 ns 1033 %x 1299 *¢  0.09 ns 6.35 * 9.19 ** 0.51 ns
Location (df=6) 9.03 x*  18.74 x*  33.72 *x* 5.37 x*% 9.11 *xx  6.02 %% 5.88 #*k  12.75 %k 9.28 x*

1) *, **, ns: significanly different among cultivars or locations at 5, 1% levels and not different, respectively, based on ANOVA

A new cultivar ‘Ryokuyu’ ‘Natsuyu’
Photo 2. Mixed sward of Red clover and Orchard grass in the first harvest
(June 4, 2009 at the NARCH)

Table 8. Clover dry matter ratio in the mixture with the orchardgrass middle maturing cultivar 'Harujiman

Clover percentage (DM %) at the harvests

Location Red clover average of the first two years average of the latter two years average throughout the test years

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
NARCH 'Ryokuyu’ 431 545 46.2 220 35.0 37.0 326 447 416
'‘Natsuyu’ 34.8 48.7 453 284 320 35.8 31.6 40.3 40.6
'Hokuseki’ 40.5 47.7 50.1 250 329 425 32.7 40.3 46.3
AOMORI 'Ryokuyu’ 18.8 254 354 14.5 6.9 0.6 174 19.2 23.8
'‘Natsuyu’ 16.3 27.7 28.8 8.1 7.2 0.8 135 20.8 19.4
"Hokuseki’ 17.7 22.3 32.3 74 3.2 0.1 143 15.9 21.6
IWATE 'Ryokuyu’ 25.6 242 29.8 28.7 204 57 272 22.3 17.8
‘Natsuyu’ 155 14.4 19.3 274 16.9 46 215 15.7 12.0
"Hokuseki’ 20.8 234 27.8 27.8 18.7 4.6 24.3 21.0 16.2
Average 'Ryokuyu’ 29.2 34.7 371 21.8 20.7 144 25.7 28.8 21.7
‘Natsuyu’ 222 30.2 311 213 18.7 13.7 222 25.6 240
"Hokuseki’ 26.3 31.1 36.7 20.1 18.2 15.7 23.8 25.7 28.0

F value" Cultivar (df=2) 1.18 ns 0.40 ns 1.19 ns 0.24 ns 0.24 ns 0.48 ns 0.69 ns 0.34 ns 1.30 ns

Location (df=2) 13.48 *k  18.08 **  12.81 *x 29.82 %k 2535 *kx 210.59 ** 16.66 %k 18.48 **  53.50 *x*
1) **, ns: significanly different among cultivars or locations at 1% level and not different, respectively, based on ANOVA
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Table 9. Clover dry matter ratio in the mixture with the timothy very early maturing cultivar "Kunpu’

Clover percentage (DM %) at the harvests

Location Red clover average of the first two years average of the latter two years average throughout the test years
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
NARCH 'Ryokuyu’ 36.3 52.1 479 19.5 23.1 18.1 27.9 37.6 330
'‘Natsuyu’ 375 525 425 22.6 13.9 13.2 30.1 33.2 27.8
'Hokuseki’ 37.1 54.9 49.5 20.9 26.0 22.7 29.0 404 36.1
F value' ¥ Cultivar (df=2) 0.06 ns 0.20 ns 5.04 ns 0.34 ns 0.98 ns 0.67 ns 0.34 ns 0.99 ns 1.68 ns
KONSEN 'Ryokuyu’ 236 43.7 62.2 27.2 394 32.1 254 416 472
'‘Natsuyu’ 20.1 38.2 43.0 18.9 26.9 21.0 19.5 32.6 32.0
Average 'Ryokuyu’ 299 479 55.1 234 31.3 251 26.7 39.6 40.1
'‘Natsuyu’ 28.8 45.4 42.7 20.8 20.4 171 24.8 32.9 29.9
F value? ¥ Cultivar (df=1) 0.11 ns 0.54 ns 8.58 * 0.49 ns 8.25 % 2.34 ns 0.33 ns 4.70 ns 6.19 *
Location (df=1) 19.54 ¢ 1042 *x  3.09 ns 029ns 1502 ¢  4.39 ns 391 ns 0.30 ns 5.04 *
1) ANOVA for three cutivars in NARCH, 2) ANOVA for 'Ryokuyu’ and 'Natsuyu’ in NARCH and KONSEN
3) *, ®* ns: significanly different among cultivars or locations at 5, 1% levels and not different, respectively, based on ANOVA
Table 10. Clover dry matter ratio in the mixture with the timothy early maturing cultivar 'Nosappu’
Clover percentage (DM %) at the harvests
Location Red clover average of the first two years average of the latter two years average throughout the test years
1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
NARCH '‘Ryokuyu’ 433 65.6 43.1 33.8 56.4 426 385 61.0 428
‘Natsuyu’ 475 62.6 470 385 46.6 38.0 43.0 54.6 425
'Hokuseki’ 422 64.2 44.0 36.5 51.8 44.6 39.4 58.0 443
Cultivar (df=2) 0.61 ns 0.17 ns 1.55 ns 0.23 ns 0.62 ns 0.69 ns 0.44 ns 1.26 ns 0.19 ns
TENPOKU 'Ryokuyu’ 40.5 66.3 61.1 375 46.7 446 39.0 56.5 529
‘Natsuyu’ 40.6 53.7 51.1 335 33.7 36.7 37.0 437 439
NIKAPPU 'Ryokuyu’ 458 76.2 59.8 16.0 533 279 259 60.9 38.5
'Natsuyu’ 58.7 838 48.7 15.9 446 21.7 30.1 57.7 30.7
SHINTOKU 'Ryokuyu’ 29.8 458 414 214 31.8 14.8 25.6 38.8 28.1
‘Natsuyu’ 30.5 31.7 329 184 27.2 14.2 245 294 23.6
TOKACHI 'Ryokuyu’ 56.3 59.2 85.7 349 67.7 75.4 420 64.8 78.8
'Natsuyu’ 408 543 67.5 21.7 50.4 57.9 280 51.7 61.1
KITAMI 'Ryokuyu’ 50.4 80.0 85.3 434 62.1 53.4 46.9 71.0 69.4
‘Natsuyu’ 409 68.4 61.9 22.8 37.0 246 31.8 52.7 433
KONSEN 'Ryokuyu’ 250 42.5 18.7 419 21.8 42.2
‘Natsuyu’ 26.4 31.5 10.7 23.1 18.6 273
Average 'Ryokuyu’ 416 62.2 62.7 29.4 514 431 34.2 56.5 51.7
‘Natsuyu’ 40.7 55.1 51.5 23.1 37.5 32.2 304 453 40.8
F value" Cultivar (df=1) 0.05 ns 543 * 16.96 ** 6.78 x 2773 %k 14.86 ** 261 ns 4384 %k  20.65 **
Location (df=5 4o s 1650 %k 21724k 834 %k 944wk 2586 %k  6464x 2791 kx 2853

or 6)

1) *, ** ns: significanly different among cultivars or locations at 5, 1% levels and not different, respectively, based on ANOVA
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Table 11. Plant density (plant / m®) in the fall of the final year

Cultivar

Grass / 'Harujiman’ 'Kunpu’

Red clover HARC AOMORI IWATE mean HARC KONSEN mean
'Ryokuyu’ 10.7 1.6 215 11.3 4.6 45 46
'‘Natsuyu’ 10.5 20 15.0 9.2 3.3 6.8 5.1
'Hokuseki’ 9.2 14 18.3 9.6 4.9 - -

F value" 1.58 ns 0.08 ns 0.07 ns 0.03 ns 1.94 ns

Cultivar

Grass / ‘Nosappu’

Red clover HARC TENPOKU NIKAPPU TOKACHI KITAMI KONSEN mean
'Ryokuyu’ 11.1 255 50 5.1 5.6 6.5 9.8
'Natsuyu’ 114 16.0 4.1 5.6 3.8 45 7.6
'Hokuseki’ 10.3 - - - - - -
F value" 0.05 ns 9.54 % 0.71 ns 1.48 ns 5.98 ns 3.05 ns

1) *, ns: significanly different among cultivars at 5% level and not different, respectively, based on ANOVA

L EmITELRY, Y~ r) KT [Vay
ay B Fyay) B [F72%] Lo
ml, 77y RTERORKRS ote, [/
P 7 XTI, 6 5GETOFEEIME TI. 8K/ nd &
[Fy=ow ) o165 02 2ffk%<, JLEMFICE N
TiE, BT [Rr7EF%] %2 ERlo7-,

5) EFEERME

(1) mEHS

M ZEME I TR CIT bV T B ERBR IC XL Y
M &2 4T > 77, 2006~20064EDRER S — X 1%, B
FrO HNI2HI0H EFEELFEH, REKDD BHIX
4 A22H EEFE XV I3HEL, 12AHMI230embh F
DEZNRH Y, THHEHFEERITFEEL b &<
72 olz, 2006~20074 IR E LD AA312H 7 A TF

FrY3RFRS, MEKDLOYVHOEFELY 4 HEL
72577, 20074 2 H20 A 0 +HHEmHE I 250m & AR
XV demi@Ed o7z, WaBRO B IFFLECFR O FEL
HERENRLNIRD ST, —F, 1HEEOINET
X TV arzay) OEREENER (FHEH) KXo
MEERERGER (RHFR) XEEAS T =) X0 2006,
2007TEDAE & HiZEmhro Tz, LL, BREBLARIX
T Yoy JR|EVMEAI TH-T-, 2
DOFEREZRET D & MRkl KON L I
HEAZL RGN T2Z MG, ZhETH [FY
7| ORI & RIS, mEtEE Ty, e
[0 LAHIE SNz (Table 12)
(2) mifsTE

Table 131 EEIREDOHFBEEZ R LI, [V 3
7 v OB (Sclerotinia trifoliorum

Table 12. Tolerance to freezing and resistance to snow mold in the cold tolerance test at Konsen

2006 2006 2007
Degree of sprouting n Vigor in early spring R Vigor in early spring”

Cultivar Control? Snow mold ¥ Freezing ¥ Control  Snow mold __ Freezing Control  Snow mold __ Freezing
'Ryokuyu’ 70 6.2 45 6.7 55 3.0 47 40 1.0
'Natsuyu’ 6.8 5.8 4.3 5.8 5.8 2.8 43 3.7 1.0
Isd(0.05) % ns ns ns ns ns ns ns ns ns

2006 2007 Overall judgement

Dry matter yield at 1st harvest 6 Dry matter yield at 1st harvest & Resitance to Tolerance to

Cultivar Control Snow mold Freezing Control Snow mold Freezing snow mold freezing
'Ryokuyu’ 59 104 73 49 99 6 intermediate fairly hardy
‘Natsuyu’ 54 100 76 47 88 10 intermediate fairly hardy
Isd(0.05) % ns ns ns ns ns ns

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

2) Application of fungicide
3) No teratment
4) Snow-removed treatment

5) Least significant difference at 5% level, ns: not significant
6) 'Control’ shows dry matter yield (kg/a) and 'Snow’ and 'Freezing’ show % of the yield in 'Control'.
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Table 13. Average score of susceptibility to diseases "

Sclerotinia . ) Summer black
. Powdery Stemphylium Mosaic 6)
Cultivar crown and 3 N } 5) Rust stem and leaf
stem rot? mildew leaf spot diseases spot7)
'Ryokuyu’ 24 22 2.1 14 1.3 1.7
'Natsuyu’ 24 2.3 2.2 1.7 1.4 1.5
No. of locations 1 4 5 1 1 2
No. of observations 3 6 8 3 3 4

1) Rated on a scale of 1 (nhon or very slight) to 9 (siverely damaged)

2) Caused by Sclerotinia trifoliorum Eriksson
3) Caused by Microsphaera trifolii (Greville) Brown

4) Caused by Stemphylium sarcinaeforme (Cavara) Wiltshire

5) Caused by mainly alfalfa mosaic virus
6) Caused by Uromyces fallens (Desmazieres) Kern
7) Caused by Cercospora zebrina Passerini

99w (Microsphaera trifolii
(Greville) Brown) , Hm#% (Stemphylium
sarcinaeforme (Cavara) Wiltshire), E¥A 75
(FlzAlfalfa mosaic virus), SOYH (Uromyces
fallens (Desmazieres) Kern) 35 J OVBE AR
(Cercospora zebrina Passerini) OWEREEE L
Yoy LRRET, RWMETH- T,

Eriksson) ,

6) ERm

Warzay| OMEAEEAERIL [TY=y)
EHBERENBD BN NoT2 (Table 14) . %
72, 2, S3FEET Ty X aibESES
BRI, BER LT % — U = > MlHES
HETIEEWMEZ R LT,

7) RiEH
Table 15IZERFEMEDFIER R EZ R LIz, [V a”y
2v ] ORMEREIT Y=oy L b ian

Table 14. Dry matter basis (%) of chemical compositions

Total Crude Acid detergent Neutral Calcium Magnesium Potassium
Harvest Cultivar digestible protein fiber detergent
nutrients fiber
1st 'Ryokuyu’ 61.4 15.7 30.6 421 14 0.3 2.1
'‘Natsuyu’ 60.3 16.0 31.0 425 1.4 0.3 24
Isd(0.05)1) ns ns ns ns ns ns 0.3
2nd 'Ryokuyu’ 61.6 19.1 28.4 39.7 1.3 0.3 22
'‘Natsuyu’ 63.5 19.9 23.3 34.2 1.6 0.3 2.3
Isd(0.05) ns ns 3.7 4.1 ns ns ns
3rd 'Ryokuyu’ 59.0 21.3 30.6 421 1.5 0.3 2.1
'‘Natsuyu’ 63.1 20.3 29.2 40.6 1.6 0.3 2.1
1sd(0.05) ns ns ns ns ns ns ns

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

Table 15. Seed productivity at NARCH

No. of flower heads / m?

No. of florets / flower head

Seed setting percentage (%)

Cultivar
2007 2008 Mean 2007 2008 Mean 2007 2008 Mean
'Ryokuyu’ 332 624 478 117 119 118 741 81.2 77.7
‘Natsuyu’ 371 838 604 114 119 117 76.6 80.1 78.4
Hokuseki’ 409 745 577 110 128 119 76.8 70.6 73.7
Isd(0.05)" ns 160 ns 9 ns
Cultivar Thousand seed weight (g) Seed vyield (kg/a)
2007 2008 Mean 2007 2008 Mean
'Ryokuyu’ 1.7 15 1.6 48 9.0 6.9
‘Natsuyu’ 1.7 14 1.6 5.7 11.6 8.7
Hokuseki’ 1.7 1.2 1.4 5.8 8.2 7.0
Isd(0.05)" ns ns ns 3.0

1) Least significant difference at 5% level, ns: not significant
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Table 16. Morphological traits and their coefficient variance (cv) in space plantings in first

flowering time at NARCH in 2007

Plant length (cm)

Stem diameter (mm)

No. of stem internodes Density of stem hairs"

Cultivar
mean cvh mean cvh mean cvh mean cvl
'Ryokuyu’ 64.1 23.7 21 21.2 5.6 16.5 3.7 26.6
'Natsuyu’ 67.4 18.6 2.0 19.3 6.1 17.0 46 26.0
Hokuseki' 64.6 19.6 1.9 19.5 6.5 14.8 44 28.9
Guktivar Length of leaflet (mm) Width of leaflet (mm) Intensity of leaf white marks 2 Flower color ¥
mean cvh mean cv% mean cvh mean cvh
'Ryokuyu’ 40.1 22.7 223 220 35 420 52 14.7
‘Natsuyu’ 39.8 22.1 22.1 21.1 43 25.2 5.0 26.3
Hokuseki’ 42.1 16.7 21.0 18.2 45 33.0 4.8 20.2

1) Rated on scales of 1 (glabrous or very low) to 9 (very high)
2) Rated on scales of 1 (absent or very weak) to 9 (very strong)
3) Rated on scales of 1 (white) to 9 (dark red)
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Breeding of Red Clover ‘Ryokuyu’ and its Characteristics

Kenji OKUMURAD, Sachiko ISOBEZ), Mitsuru GAUS), Hidekazu YAMAGUCHI“, Akira SAWAIS),

Hiroyuki TAKADA1>, Kiyosada HIROID, Kazuhiro UCHIYAMAS), Tetsuo MATSUMURA/D,

Taku HAYASHI6), Narichika SATO7>, Tsukasa MAKINO6>, Kenzaburo DEGUCHI7),

Masa—aki YAMAKAWA4>, Yoshiaki SAWADA”, and Hiroki Fuy®

Summary

‘Ryokuyu’, a new cultivar of red clover (Trifolium pratense 1..), was jointly developed by NARO Hokkaido
Agricultural Research Center, Sapporo, Hokkaido and Hokkaido Research Organization Konsen Agricultural
Experiment Station, Nakashibetsu, Hokkaido. ‘Ryokuyu’ was registered as a recommended cultivar by the Hokkaido
Prefectural Government in 2010 and as Norin No. 6 of red clover by the Ministry of Agriculture, Forestry and
Fisheries in 2011.

‘Ryokuyu’ was developed by random crossing of eight maternal lines, including four lines selected in Sapporo and
four lines in Nakashibetsu.

‘Ryokuyu’ was considered to be an early flowering type cultivar since its flowering date was similar to that of
‘Natsuyu’, a standard cultivar in this experiment. Competitive ability of ‘Ryokuyu’ based on plant height and ratio of
flowering stems was estimated to be higher than that of ‘Natsuyu’.

In a mixed sward with orchardgrass or very early flowering timothy, the clover yields of ‘Ryokuyu’ were 5 and 4 kg/a
higher than those of ‘Natsuyu’, and these tendencies were maintained even in the 3rd and 4th years. Since the total yields
of these grasses and ‘Ryokuyu’ were almost the same as those of ‘Natsuyu’ and clover percentages were appropriate,
the combinations of ‘Ryokuyu’ with orchardgrass and very early flowering timothy were thought to be superior to those of
‘Natsuyu’. In contrast, in the combination with early flowering timothy, the clover percentages of ‘Ryokuyu’ were much
higher than those of ‘Natsuyu’, indicating that ‘Ryokuyu’ suppresses the regrowth of this type of timothy.

The winter hardiness, including freezing tolerance and resistance to snow mold, of ‘Ryokuyu’ is the same as that of
‘Natsuyu’, and the forage quality of ‘Ryokuyu’ is similar to that of ‘Natsuyu’. Although the seed yield of ‘Ryokuyu’
is slightly less than that of ‘Natsuyu’, the level is satisfactory. The results indicate that ‘Ryokuyu’ is better suited for

cutting use in the combination with orchardgrass or very early flowering timothy in Hokkaido and north Tohoku area.
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