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Table 1 Maternal lines and number of the clones composing “Natsupirika”

klOn-e Maternal line Pedigree gghe(;f
1 Polycross test with medium-maturing superior plants-11 Tai 2-77R-13" 2
2 Polycross test with medium-maturing superior plants-28 Nosappu 2
3 Polycross test with medium-maturing superior plants-36 Kitami No. 4” 4
4 Polycross test with medium-maturing superior plants-86 Kitakei 74305 3rd cycle” 4
5 Akkeshi S1-42 Senpoku 4

1) Synthetic line using 7 clones.
2) Synthetic line using 9 clones.

3) Mass selected line via selection of three cylcle from “Kitakei 74305” of synthetic line using 4 clones.

Table 2 Several agronomic characteristics of parental clones of “Natsupirika”, “Akkeshi” and “Kiritappu” at base
population (Kitami, average of the two years from 2005)

No. of . Earl Lodgin, Purple spot Purple spot . .
Cultivar evaluation Winter b head};ng of tﬁzle glst disgse gf the disrelz)ise gf the Y1gor Ofn the gflgor Ofnt he
plants survival date? CI’OpS) 1st Cl’Opd) ond er Opd) st crop nd Crop
Natsupirika 16 53 24-Jun 2.0 2.6 34 6.8 7.1
Akkeshi 145 4.6 24-Jun 52 3.2 4.6 6.4 56
Kiritappu 145 4.6 28-Jun 4.0 3.2 4.8 5.6 5.0

2

1) 1, poor; 9, good. 2) The date when three ears m * appeared. 3) 1, non or slight; 9, severe. 4) 1, healthy; 9, severe.

Table 3 Locations of regional test

Location

Tenpoku : Hokkaido Research Organization Kamikawa Agricultural Experiment Station, Tenpoku Sub Station
Konsen . Hokkaido Research Organization Konsen Agricultural Experiment Station

Kitami . Hokkaido Research Organization Kitami Agricultural Experiment Station

Shintoku . Hokkaido Research Organization Animal Research Center

Sapporo

: NARO Hokkaido Agricultural Research Center
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2004 Base population in the competing
condition with white clover

2005 4,588 spaced plants dirived from 11

maternal lines

[72 DY )

2006
Selection
2007 16 plants derived from 5 maternal lines
1
Polycross
Ist generation seed
production as
0T "Kitakei 07301"
| T
1 1
2008 : Performance test

2009 2nd generation seed
(breeder seed)

2010 production as
"Kitami No. 30"

2011 Regional tests at 5 | |Tests for winter
locations in hardiness, lodging
2012 Hokkaido resistance and
other

2013 characteristics
2014 Recommendation by the Hokkaido government

—Flow of clones. ——-Flow of seeds. Dlsolation.

Fig. 1 Process of breeding “Natsupirika”
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Table 4 Morphological characteristics of the first crop in spaced planting (Kitami, average of the two years from 2012)

Cultivar Plant height (cm) Culm density” Panicle length (cm) No. of panicles” Culm thickness”
Mean SD" Mean SD Mean SD Mean SD Mean SD
Natsupirika 141.2 14.5 7.2 1.5 134 2.3 6.3 1.6 5.6 1.0
Akkeshi” 142.9 12.6 7.2 14 14.0 2.8 6.7 14 5.0 0.7
Kiritappu 140.7 13.2 7.1 1.6 14.6 2.5 6.6 1.7 51 0.8
Cultivar Panicle thickness” Plant type” Culm color” Leaf color” il(;};l(agtﬁs(t:nlq(e)af
Mean SD Mean SD Mean SD Mean SD Mean SD
Natsupirika 52 0.8 35 1.3 2.5 1.1 6.5 1.0 24.2 5.1
Akkeshi 5.0 0.7 2.9 1.0 2.7 1.1 6.6 0.9 235 4.8
Kiritappu 4.8 0.7 3.2 1.2 2.4 1.1 6.3 1.0 274 5.6
The 1st leaf
Cultivar width (mm) Angle of growth”
Mean SD Mean SD
Natsupirika 12.5 1.9 2.7 1.2
Akkeshi 11.6 1.6 3.4 1.3
Kiritappu 11.8 1.6 3.0 1.3

1) Standard deviation. 2) 1, sparse; 9, dense. 3) 1, few; 9, many. 4) Thickness of heading stems. 1, thin; 9, thick. 5) 1, thin; 9, thick.
6) 1, erect; 9, prostrate. 7) 1, light; 9, dark. 8) 1, sharp; 9, blunt. 9) Check Cultivar. The same cultivar is used in the latter tables.

Table 5 Early heading date” (Average of the two years from 2012)

Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average
Natsupirika 23-Jun 26-Jun 19-Jun 23-Jun 16-Jun 21-Jun
Akkeshi 23-Jun 26-Jun 18-Jun 23-Jun 14-Jun 21-Jun
Kiritappu 26-Jun 28-Jun 21-Jun 27-Jun 18-Jun 24-Jun
LSD (5%) 0.5 0.8 0.8 1.3 0.4 -

1) The date when three ears m * appeared.
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Table 6 Susceptibility” to purple spot caused by Cladosporium phlei (Gregory) de Vries in natural infecting condition

on the field
Tenpoku Kitami
Cultivar 2011 2012 Aver- 2011 2012 2013 Aver-
2nd 1st 2nd age 1st 2nd 3rd 1st 2nd 1st 2nd age
Natsupirika 4.5 2.5 1.3 2.7 1.3 3.0 2.3 2.0 2.8 2.3 3.0 2.4
Akkeshi 3.3 2.0 1.3 2.2 1.5 3.3 25 2.3 3.0 2.8 3.8 2.7
Kiritappu 4.3 3.0 2.5 3.2 1.8 3.3 2.8 3.5 3.5 3.0 4.3 3.1
LSD (5%) 0.77 0.46 0.75 0.43 NS NS NS 0.65 0.55 NS 0.77 0.29
Sapporo
Culivar 2012 2003 Aver  joverage of 3
1st 2nd 2nd age
Natsupirika 2.5 3.5 2.8 2.9 2.7
Akkeshi 25 3.3 2.3 2.7 25
Kiritappu 3.3 2.3 2.5 2.7 3.0

LSD(5%) 0.65 0.40 NS NS -

1) 1, healthy; 9, severe. 2) Average based on average in each location.

Table 7  Inoculation test with conidiospores spray of Cladosporium phlei (Gregory) de Vries (Kitami, 2012)

No. of Percentage of plants” Averace of
Cultivar plants Resistant querately Susceptible suscepgtibility
tested resistant

Natsupirika 96 32.3 64.6 3.1 1.89
Akkeshi 104 30.8 64.4 4.8 1.97
Kiritappu 104 14.4 779 7.7 2.32
Hokusyu 96 8.3 81.3 10.4 2.47
1) 0 or 1, resistant; 2 or 3, moderately resistant; 4 or 5, susceptible.

Table 8 Susceptibility” to brown stripe caused by

Scolecotrichum graminis Fuchel in natural
infecting condition on the field
Tenpoku
Cultivar 2012 2013 Average
1st 2nd 1st

Natsupirika 3.5 2.3 1.0 2.3

Akkeshi 2.8 2.0 1.3 2.0

Kiritappu 2.5 1.8 1.8 2.0

LSD (5%) 0.67 NS NS NS
1) 1, healthy; 9, severe.

Table 9 Lodging” of the first crop

Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average

2013 2012 2013 2012 2013 2012 2013 2012 2013

Natsupirika 1.0 6.3 1.0 1.0 1.0 2.0 4.0 1.0 1.0 2.0
Akkeshi 1.5 7.8 1.5 4.0 3.3 2.0 6.8 1.5 1.8 34
Kiritappu 1.8 6.8 1.5 2.3 2.0 5.8 6.0 1.0 1.5 3.2
LSD(5%) NS 0.88 NS 2.50 1.31 1.20 NS NS NS -

1) 1, non or slight; 9, severe.

Table 10 Effects of the nitrogen fertilization levels in early spring on the lodging” of the first crop (Kitami, 2012-2013)

. 2012 2013 Average of
Cultivar 0.90” 1.30° 1.70° Average  0.90 1.30 1.70 Average  two ygars“’
Natsupirika 1.0 4.0 45 3.2 4.0 6.5 6.5 5.7 4.4
Akkeshi 58 7.8 7.8 7.1 8.5 838 8.0 8.4 7.8
Kiritappu 3.0 6.0 6.5 5.2 7.8 6.8 73 7.3 6.2
LSD(5%) 155 1.65 1.31 0.79 1.87 1.58 0.75 0.77 0.64

1) 1, non or slight; 9, severe. 2) The nitrogen fertilizer amounts (kg a™') applied in early spring. 3) Average based on average of the
three levels in each year.
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Table 11 Winter survival” (Average of the two years from 2012)
Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average
Natsupirika 7.3 49 5.5 7.3 5.0 6.0
Akkeshi 74 5.0 45 76 45 58
Kiritappu 7.1 4.5 4.5 7.1 5.0 5.6
LSD(5%) NS NS 0.33 NS 0.50 -
1) 1, poor; 9, good.
Table 12 Cold tolerance (Konsen, 2012-2013)
No. of emerged tiller in early spring” Early spring vigor”
Cultivar 2012 2013 2012 2013
Exp.l” Exp.2” Exp.3” Exp.l Exp2 Exp.3 Exp.l Exp2 Exp.3 Exp.l Exp2 Exp.3
Natsupirika 4.2 7.0 6.2 46 6.6 4.8 4.8 7.0 4.6 4.2 6.8 3.0
Akkeshi 32 72 6.8 4.6 6.8 52 56 6.0 5.0 44 6.6 3.0
Kiritappu 3.0 8.0 7.2 44 6.6 52 52 72 52 4.0 6.2 3.0
LSD(5%) NS NS NS NS NS NS NS NS NS NS NS NS
Dry matter yield of the Ist crop”
Cultivar 2012 2013
Exp.l Exp2 Exp.3 Exp.l Exp.2 Expd
Natsupirika 999  103.1 96.3 103.3  105.2 96.8
Akkeshi 97.6 99.5 92.3 946 106.9 90.0
Kiritappu 97.8 108.3 89.1 88.1 101.2 83.0
LSD (5%) NS NS NS 10.49 NS 8.41

1 1, few; 9, many. 2) 1, poor; 9, good. 3) Unit is kg a~'. 4) Covered by snow. 5) Covered by snow and chemical control of snow

mold. 6) Removeing snow and chemical control of snow mold.

Table 13 Some agronomic characteristics

: 4)
Cultivar Plant height” (cm) Degree of heading ;;i(j oo glo‘g:ﬁage
Ist 2nd Ist” 2nd’ spring fall (%)°
Natsupirika 111 82 5.7 52 5.7 4.3 100
Akkeshi 111 75 6.1 3.6 5.7 4.4 99
Kiritappu 111 78 3.2 3.8 5.6 49 99

1) Average of five locations in the two years from 2012. 2) 1, non; 9, many. Average of four locations except for Tenpoku in the two
years from 2012. 3) 1, non; 9, many. Average of all investigations of five locations in the two years from 2012. 4) 1, poor; 9, good.
Average of all investigations of five locations in the two years from 2012. 5) Average of all investigations of five locations in the two

years from 2012.
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Table 14 Total dry matter yield” for two” and three” years

Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average
Sum of two years

Natsupirika 160.2  (102) 2272 (103) 2116 (117) 2747 (110) 179.6 ( 98) 210.7 (106)
Akkeshi 157.4 (100) 220.9 (100) 181.2 (100) 249.9 (100) 182.5 (100) 198.4 (100)
Kiritappu 160.0 (102) 2170 (98) 184.5 (102) 249.4 (100) 184.1 (101) 199.0 (100)
LSD (5%) NS NS 15.90 NS NS -

Sum of three years

Natsupirika 168.3 (103) 243.7 (103) 265.1 (113) 311.8 (110) 201.2 (101) 238.0 (107)
Akkeshi 163.4 (100) 235.6  (100) 233.9 (100) 284.4 (100) 199.1  (100) 223.3 (100)
Kiritappu 169.0 (103) 232.6 (99 2331 (100) 284.5 (100) 200.2 (101) 223.9 (100)
LSD (5%) NS NS 19.30 NS NS -

1) Unit is kg a™'. ( ): Percentage agaist “Akkeshi”. 2) Sum of yields from 2012 to 2013. 3) Sum of yields from 2011 to 2013.

Table 15 Annual dry matter yield” from 2011 to 2013

Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average
2011

Natsupirika 8.2 (137) 165 (112) 536 (102) 371 (108) 216 (130) 274 (110)
Akkeshi 6.0 (100) 14.7  (100) 527 (100) 344  (100) 16.6  (100) 249  (100)
Kiritappu 9.1 (152) 156  (106) 487 (192) 351  (102) 16.2  ( 98) 24.9  (100)
LSD (5%) 0.68 NS NS NS 4.00 -

2012

Natsupirika 104.0 (103) 134.3 (105) 1239 (121) 132.1 (106) 104.7 ( 98) 119.8 (106)
Akkeshi 100.6  (100) 128.0 (100) 102.8 (100) 124.9 (100) 106.7  (100) 112.6  (100)
Kiritappu 103.3  (103) 126.5 (199) 105.8 (103) 1189 ( 95) 107.9 (101) 112.5 (100)
LSD(5%) NS NS 11.90 NS NS -

2013

Natsupirika 56.1  (99) 92.8 (100) 817 (112) 1426 (114) 749 (99 90.8  (106)
Akkeshi 56.8  (100) 93.0 (100) 784  (100) 125.0 (100) 75.8  (100) 85.8  (100)
Kiritappu 56.7  (100) 905 (97) 787  (100) 130.4 (104) 76.2  (101) 86.5 (101)
LSD(5%) NS NS NS NS NS -

1) Unit is kg a™'. ( ): Percentage agaist “Akkeshi”.

Table 16 Dry matter yield” of each crop (Average of the two years from 2012)

Cultivar Tenpoku Konsen Kitami Shintoku Sapporo Average

1st crop

Natsupirika 599 (99 747 (101) 727 (111) 97.0 (110) 75.7  (96) 76.0  (104)
Akkeshi 60.4  (100) 73.9  (100) 65.3  (100) 88.3  (100) 78.6  (100) 733 (100)
Kiritappu 61.0 (101) 740  (100) 66.7 (102) 89.8 (102) 772 (98 737 (101)
LSD (5%) NS NS 5.30 NS NS -

2nd crop

Natsupirika 20.2  (110) 389  (106) 331 (131 405  (110) 142 (112) 294 (114
Akkeshi 18.3  (100) 36.6  (100) 25.3  (100) 36.8  (100) 12.7  (100) 259 (100)
Kiritappu 19.1  (104) 346 (95) 257 (102) 350 (95 149 (117) 259 (100)
LSD (5%) NS NS 4.08 4.60 1.57 -

1) Unit is kg a". ( ): Percentage agaist “Akkeshi”.
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Table 17 Dry matter percentage of each crop (Average of the two years from 2012)

Cultivar

Tenpoku Konsen Kitami Shintoku Sapporo Average
1st crop
Natsupirika 23.7 19.2 22.8 20.7 22.2 21.7
Akkeshi 235 19.5 23.3 20.2 227 21.8
Kiritappu 22.8 18.5 22.6 19.8 22.2 21.2
LSD (5%) 0.31 0.87 NS NS NS -
2nd crop
Natsupirika 29.1 21.2 217 244 34.8 274
Akkeshi 29.0 20.7 26.6 22.7 339 26.6
Kiritappu 271 19.5 25.6 22.8 32.6 255
LSD (5%) 0.84 1.50 0.76 0.71 0.72 -

Table 18 Dry matter yield” in timothy-red clover mixed sown sward” (Kitami, 2012-2013)

Cultivar 2012 i 2013 Total for two years
TY” RC” Whole” TY RC Whole TY RC Whole
Natsupirika ~ 85.9 479 133.8 85.5 15.2 100.8 171.4 63.1 234.5
(121) ( 90) (108) (112) (92) (109) (117 (90) (108)
Akkeshi 70.7 53.4 124.1 76.2 16.5 92.7 147.0 69.9 216.8
Kiritappu 63.9 619 125.8 79.8 14.0 93.8 143.7 75.9 219.6
( 90) (116) (101) (105) (85) (101) ( 98) (109) (101)
LSD(5%) NS NS NS NS NS NS 19.34 NS NS
1) Unit is kg a'. ( ): Percentage agaist “Akkeshi” 2) Amount of seeding: timothy 15 kg ha'!, red clover (cultivar: “Natsuyu” )
3 kg ha™'. 3) Timothy. 4) Red clover. 5) Timothy and red clover.
Table 19 Red clover percentage” in timothy-red clover mixed sown sward” (Kitami, 2012-2013)
Cultivar 2012 2013 Average of two years
1st 2nd Average 1st 2nd Average 1st 2nd Average
Natsupirika 40 28 34 8 30 19 24 29 26
Akkeshi 46 36 41 7 39 23 27 38 32
Kiritappu 51 45 48 7 31 19 29 38 34
LSD(5%) NS NS 9.1 NS NS NS NS NS NS
1) Percentage of dry matter yield. 2) Amount of seeding: timothy 15 kg ha™', red clover (cultivar “Natsuyu”) 3 kg ha'.
3) Average of the two years from 2012.
Table 20 Dry matter yield” in timothy-white clover mixed sown sward” (Kitami, 2012-2013)
Cultivar 2012 i 2013 Total for two years
TY” wc” Whole” TY WC Whole TY WC Whole
Natsupirika ~ 82.7 21.3 104.0 86.9 77 94.6 169.6 29.0 198.5
(105) (192) (102) (110) (112) (110) (107) ( 96) (105)
Akkeshi 79.1 23.2 102.3 79.2 6.9 86.0 158.3 30.1 188.3
Kiritappu 75.0 25.7 100.6 82.4 7.0 89.4 157.4 32.7 190.0
(95) (111) (98) (104) (101) (104) ( 99) (109) (101)
LSD(5%) NS NS NS 6.20 NS NS NS NS NS
1) Unit is kg a'. ( ): Percentage agaist “Akkeshi”. 2) Amount of seeding: timothy 15 kg ha™', white clover (cultivar: “Sonja”)
3 kg ha™'. 3) Timothy. 4) White clover. 5) Timothy and white clover.
Table 21 White clover percentage” in timothy-white clover mixed sown sward” (Kitami, 2012-2013)
Cultivar 2012 2013 Average of two years
1st 2nd Average 1st 2nd Average 1st 2nd Average
Natsupirika 29 2 16 5 17 11 17 10 13
Akkeshi 30 5 18 5 21 13 18 13 15
Kiritappu 32 9 21 4 21 12 18 15 16
LSD(5%) NS 4.3 NS NS NS NS NS NS NS

1) Percentage of dry matter yield. 2) Amount of seeding: timothy 15 kg ha™', white clover (cultivar: “Sonja”) 3 kg ha™'.
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Table 22 Nutritive and chemical component” (%DM?”, Tokachi Federation of Agricultural Cooperatives)

Cultivar Ccp? EE” OCW? 0a” ob” occ? TDN? wsc? CAY
1st crop

Natsupirika 71 25 64.0 8.7 55.4 28.1 56.0 9.1 8.0
Akkeshi 6.9 2.2 64.2 8.9 55.3 279 56.1 94 8.1
Kiritappu 7.0 2.3 63.7 9.1 54.6 28.5 56.6 9.5 8.0
LSD (5%) NS NS NS NS NS NS NS NS NS
2nd crop

Natsupirika 7.3 3.1 61.1 73 53.9 318 56.7 135 7.3
Akkeshi 79 3.7 60.3 7.0 53.3 321 56.4 125 7.8
Kiritappu 8.2 3.6 62.4 6.1 56.3 29.7 544 9.9 8.1
LSD(5%) 0.57 0.37 1.21 NS 1.42 1.18 1.00 1.34 0.15

1) Average of the two years from 2012. 2) Dry matter. 3) Crude protein. 4) Ether extracts. 5) Organic cell wall. 6) High-digestible fiber.
7) Low-digestible fiber. 8) Organic cellular contents. 9) Total digestible nutrients. Estimate by the following formula: TDN = -5.45 + 0.89
X (OCC + Oa) + 045 X OCW. 10) Water-soluble carbohydrates. 11) Crude ash.

Table 23 Seed yield and the related characteristics (Kitami, 2012-2013)

Seed yield (kg a™') No. of panicles m™*

Seed weight per panicle (mg) Thousand kernel weight (mg)

Cultivar 2012 2013 Average 2012 2013 Average 2012 2013 Average 2012 2013 Average
Natsupirika 419  4.06 412 290 338 314 144 120 132 339 405 372
Akkeshi 429 464 446 312 357 334 137 130 134 330 397 364
Kiritappu 348 427 388 308 371 339 113 115 114 329 374 352
LSD(%) NS NS NS NS NS NS 118 NS 119 NS 23.3 145
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Natsupirika Akkeshi

Fig. 2 Plant figure of the first crop (photographed on 1 July 2013)

Natsupirika Akkeshi

Fig. 3 Lodging situation of the first crop in high nitrogen fertilizer application treatment

(1.30 kg a™' in early spring, photographed on 1 July 2013)
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A New Timothy (Phleum pratense L.) Cultivar “Natsupirika”

Kazunori ASHIKAGA™', Hiroki FUJII*', Tsuneki TANAKA™',
Akira YOSHIZAWA™?, Koichi SATO™®, and Hiroyuki TAMAKI**

Summary

A new timothy (Phleum pratense L.) cultivar “Natsupirika” was bred at Hokkaido Research Organization
Kitami Agricultural Experiment Station from 2004 to 2014 by maternal line selection from 16 clones belonging to
five maternal lines. It was registered as a recommended cultivar of Hokkaido, Japan in 2014.

The main characteristics of “Natsupirika” are as follows: compared with “Akkeshi” which belongs to the
medium-early maturity, (1) it belongs to the same maturity; (2) its yield level is higher; (3) it surpasses in lodging
resistance of the first crop; (4) it shows higher timothy and whole yield level under red clover (Trifolium
pratense L.) and white clover (Trifolium repens L.) mixture conditions.

“Natsupirika” suits to all areas in Hokkaido.

Breeder seed: Hokkaido Research Organization Kitami Agricultural Experiment Station, Kunneppu, Hokkaido,
099-1496 Japan.

Hokkaido Research Organization Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-1496 Japan)
E-mail: ashikaga-kazunori@hro.or.jp

** ditto. (Present; Snow Brand Seed Co., Ltd., Hokkaido Research Station, Naganuma, Hokkaido, 069-1464 Japan)
**ditto. (Present; Hokkaido Research Organization Animal Research Center, Shintoku, Hokkaido, 081-0038 Japan)
*4

ditto. (Present; National Institute of Livestock and Grassland Science Nasu Research Station, Nasushiobara,
Tochigi, 329-2793 Japan)



