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2009 | Base population in
competition with white
clover
(Kitami)
2010 | 456 spaced plants
derived from 152
| cultivars or strains
Selection 25 plants
1 | >
2011 4 Natural pollination
-~ 25 clonal lines
Base population under
single planting
| (Kitami)
2012 900 spaced plants from
25 clonal lines
* Selection 30 plants
2013 Polycross 1st generation seed
production as "Kitakei 13301"
(30 plants)
(Kitami)
2014 | Performance trial under
monoculture condition
2015 Performance trial under (Kitami) NN Evaluation of nutritive
monoculture condition compornent
2016 (Obihiro) (Kitami)
(Obihiro)
2017
A 4 g
I N S »
2018 Polycross
Ist generation seed production
as "Kitakeil3301" again
(29 plants)
2019 | 2nd generation seed (breeder
— seed) production as "Kitami
2020 No 36"
(Kitami) i i
2021 | Regional trials at Obihiro in|
Regional trials at Kitami, Hokkaido
Nakashibetsu, Shintoku (Hokuren)
2022 | and Sapporo Trials for lodging
resistance, nutritive
compornents and other
2023 | characteristics
(Kitami, Obihiro)
Fig. 1 Process of breeding “Yumemiruhi”
Flow of sanples for .
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informartions researches
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Table 1 Maternal lines and number of the clones composing “Yumemiruhi”
Maternal line Pedigree No. of clones
Polycross test with early-maturing superior clone—2 Hokuou 4
Polycross test with early-maturing superior clone—4 Shichinohe 3
Polycross test with early-maturing superior clone-5 Otoineppu 1
Polycross test with early-maturing superior clone-6 Horonobe Hokuto ranch 4
Polycross test with early-maturing superior clone-7 Kitakeigou74304 parent plant 1
Polycross test with early-maturing superior clone-9 Kitakeigou74201 2nd cycle 3
Polycross test with early-maturing superior clone-10  Kitakeigou78303 1
Polycross test with early-maturing superior clone-14 ~ Medon 2
Polycross test with early-maturing superior clone-17  Clair 1
Polycross test with early-maturing superior clone-18  Yamanashi-4 1
Polycross test with early-maturing superior clone-19  Hokkaido native species (Hidakakei) 1
Polycross test with early-maturing superior clone-20  Yamanashi-1 1
Polycross test with early-maturing superior clone-22  Kitakeigou77304 3
Polycross test with early-maturing superior clone-24  Horaizon 2
Polycross test with early-maturing superior clone-25  Horaizon 1
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Table 2 Agronomic and Nutritive characteristics of parental clone of “Yumemiruhi” and “Nosappu” at base population (Kitami)

Winter . 2Ly Lodging” Regrowth”  Purple spot disease” Vigor” Ob”  WsC?
Cultivar ival! heading
surviva date? Ist 2nd 2nd Ist 2nd 3rd Ist 2nd 3rd (%DM)”
Yumemiruhi 55 11-Jun 1.0 3.6 6.0 15 2.8 3.2 55 6.6 5.6 447 14.5
Nosappu 6.3 12-Jun 1.3 4.2 4.8 1.7 3.0 32 5.3 5.5 5.0 478 9.6

1) 1, poor; 9, good. 2) The date when three ears m™” appeared. 3) 1, non or slight; 9, severe.
6) Water-soluble carbohydrate, chemical analysis.

5) Low digestible fiber, chemical analysis.

4) 1, healthy; 9, severe.
7) Dry matter.
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Table 3 The locations of regional and characteristic trials

Regional test

Kitami . Hokkaido Research Organization Kitami Aguricultural Experiment Station
Nakashibetsu . Hokkaido Research Organization Dairy Research Center

Tenpoku . Hokkaido Research Organization Dairy Research Center, Tenpoku Sub Station
Shintoku . Hokkaido Research Organization Animal Research Center

Sapporo . NARO Hokkaido Aguricultural Research Center

Obihiro . Hokuren Tokachi Experiment Field

Characteristics  trials

Kitami . Hokkaido Research Organization Kitami Aguricultural Experiment Station
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Table 4 Morphological characteristics of crops under spaced planting (Kitami, average of two years from 2022)

Plant height

Panicle length

No. of panicles?

Plant type®

Cultivar (cm) (cm) Establishment Early spring
Mean SDY Mean SD Mean SD Mean SD Mean SD
Yumemiruhi 146.2 14.6 13.2 2.6 6.7 0.7 3.9 0.7 5.1 0.9
Natsuchikara 148.5 11.8 13.9 2.7 6.6 0.6 4.2 0.7 5.6 0.7
Cuvar lemgh (om) widh (o) Ange of gowh?  Leaf color” ot (em)
Mean SD Mean SD Mean SD Mean SD Mean SD
Yumemiruhi 22.3 3.8 12.5 1.3 42 0.6 52 0.6 11.9 3.0
Natsuchikara 255 4.6 12.4 1.7 45 0.6 53 0.6 124 33
Culm length Flag leaf Upper internode The 2nd plant
Cultivar (em) width (mm) lemgth (cm) height (cm)
Mean SD Mean SD Mean SD Mean SD
Yumemiruhi 133.1 144 12.5 1.3 376 9.1 116.5 15.7
Natsuchikara 134.6 11.2 12.4 1.7 39.6 8.3 119.1 13.1

1) Standard deviation. 2) 1, few; 9, many. 3) 1, erect; 9, prostrate. 4) 1, sharp; 9. wide. 5) 1, light; 9, dark.
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Cultivar Kitami Nakashibetsu Tenpoku
2022 2023 Mean 2022 2023 Mean 2022 2023 Mean
Yumemiruhi 10-Jun 9-Jun 10-Jun 16-Jun 7-Jun*  11-Jun* 15-Jun 11-Jun* 13-Jun
Natsuchikara 11-Jun 9-Jun 10-Jun 16-Jun 8-Jun 12-Jun 15-Jun 12-Jun 14-Jun
Cultivar Shintoku Sapporo Mean
2022 2023 Mean 2022 2023 Mean 2022 2023 Mean
Yumemiruhi 10-Jun*  6-Jun* 8-Jun* 6-Jun 4-Jun 5-Jun 11-Jun 7-Jun 9-Jun
Natsuchikara 11-Jun 7-Jun 9-Jun 6-Jun 4-Jun 5-Jun 12-Jun 8-Jun 10-Jun

1) The date when three ears m™ appeared. *indicates significance at the 0.05 level by ANOVA.
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Table 6 Disease index” for purple spot caused by Cladosporium phlei (Gregory) de Vries under natural field infection

Kitami Nakashibetsu Tenpoku
Cultivar 2021 2022 2023 2021 2022 2022
2nd 1st od 3 Ist 2d 3d T g 2nd I UM o 3 e
Yumemiruhi 4.5 2.0 2.3 5.0 1.5 2.0 3.0 2.9 3.0 2.8 1.8 2.6 2.0 2.0 2.0
Natsuchikara 39 2.0 23 50 15 23 31 2.9 30 28 2.3 2.8 20 25 23
Shintoku  Sapporo Obihiro Mean?
Cultivar 2022 2023 2021 2022 2023

Ist 2nd It 2nd It 2nd 3 Ist 2nd G e
Yumemiruhi 2.0 3.3 25 20 1.1 1.3 33 15 20  25* 20* 25
Natsuchikara 2.3 3.8 2.5 3.0 1.3 1.5 3.3 1.6 2.3 3.8 24 2.8
1) 1, healthy; 9, severe
2) Mean based on mean in each location. * indicates significant at the 0.05 level by ANOVA.

Table 7 Disease index” inoculation test with conidiospores spray of
Cladosporium phlei (Gregory) de Vries (Kitami, 2021)
No. of Percentage of plants”
Cultivar plants . Moderately . vMeans. of
tested Resistant resistant Susceptible disease index

Yumemiruhi 96 12.5 84.4 3.1 2.417Y

Natsuchikara 104 154 81.7 2.9 2.356%

Akkeshi 104 11.5 875 1.0 2.279%

Hokusyu 96 5.2 85.4 94 2.839”

1) 0, healthy; 5, severe.

2) 0 or 1, resistant; 2 or 3, moderately resistant; 4 or 5, susceptible. Different alphabets
indicate significance at the 0.05 level by Steel-Dwass test.
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Table 8 Disease index" to brown stripe caused by Cercosporidium graminis
(Fuckel) Deighton in natural infecting condition on the field

Nakashibetsu
Cultivar 2021 2022 2023 Mean
2nd st st 2nd
Yumemiruhi 1.5% 2.8 2.3 6.0 3.1*
Natsuchikara 2.8 3.3 3.0 6.3 3.8

1) 1, healthy; 9, severe
* indicates significant at the 0.05 level by ANOVA.
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Table 9 Lodging” of the first crop

ZEX (N150) TIREETH - (£10), —7H,
2023 FDMEZ IR TIL (722605 L ALK,
S TIE [eobhr s EREETHS T,
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Nakashibetsu

Tenpoku

Obihiro

. 2)
Cultivar 2022 2022 Mean 2022 Mean
Yumemiruhi 1.9 25 3.0 1.8 2.2
Natsuchikara 1.3 1.0 15 1.1 1.3

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

2) Mean based on mean in each location. * indicates significant at the 0.05 level by ANOVA.

Table 10 Effect of the nitrogen fertilizer level in early spring on the lodging” of the first crop

(Kitami, 2022-2023)

_ 2022 2023 Mean of

Cultivar —070759 N 1259 N 150°  Mean N 075 N 1257 N 150°  Mean  two years’
Yumemirdhi 2.3 83 88 65 10 13 15 14 44
Natsuchikara 1.5 7.8 8.8 6.0 1.0 1.0 3.0 2.0 4.4

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

2) The nitrogen fertilizer amounts (kg a™') applied in early spring. N 0.75 is standard.

3) Yearly mean calculated from the three levels.
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Table 11 Evaluation of winter survival”
Cultivar Kitami Nakashibetsu Tenpoku Shintoku
2022 2023  Mean 2022 2023 Mean 2022 2023  Mean 2022 2023 Mean
Yumemiruhi 5.8 5.3 55 5.0 6.0 55 4.3* 4.8 4.5* 6.5* 5.8* 6.1*
Natsuchikara 5.8 54 5.6 5.0 6.0 55 58 4.8 5.3 55 4.5 5.0
. Sapporo Obihiro Mean?
Cultivar
2022 2023  Mean 2022 2023  Mean 2022 2023  Mean
Yumemiruhi 5.0 5.0 5.0 6.9* 6.3 6.6* 5.6 55 5.6
Natsuchikara 5.0 5.0 5.0 6.3 6.0 6.1 5.6 5.3 55
1) 1, poor; 9, good.
2) The mean across years was calculated from the yearly means. * indicates significant at the 0.05 level by ANOVA.
Table 12 Observational results of some agronomic characters
Cultivar Germimation"? Plant height (cm) Degree of heading?) Vigor" ’ ’
1st”  2nd?  3rd” Ist”  2nd? 3rd®  Seeding” Early spring” Late fall”
Yumemiruhi 6.5 99 91 43 55 6.3 1.6 6.3* 6.4 57
Natsuchikara 34 99 9 43 54 7.0 15 4.8 6.1 57
1) 1, non; 9, many. 2) Average of six locations in regional test in 2021. 3) 1, poor; 9, good.
4) Mean across six locations in regional trials over two years from 2022.
5) Mean across five locations in regional trials over two years from 2022.
Table 13 Dry matter percentage of each crop (Average of two years from 2022)
Cultivar Kitami ~ Nakashibetsu” Tenpoku Shintoku Sapporo  Obihiro Mean
st
Yumemiruhi 25.4* 19.5 19.9 18.5 23.8% 22.4* 21.6*
Natsuchikara 24.4 19.0 19.8 18.2 22.8 21.3 20.9
2nd
Yumemiruhi 27.3*% 27.4* 259 214 31.7 28.6 27.1*
Natsuchikara 25.9 26.0 25.1 21.7 30.3 284 26.2
3rd
Yumemiruhi 374 - 26.0 20.4 32.8 2717 28.9
Natsuchikara 36.6 - 26.2 19.3 32.0 26.7 28.2

1) 3rd crop investigate are not conducted.
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Table 14 Annual dry matter yield” from 2021 to 2023 and total dry matter yield” for two” and three” years

Cultivar Kitami Nakashibetsu Tenpoku Shintoku Sapporo Obihiro Mean
2021
Yumemiruhi 46.0 (103)  44.3* ( 87) 7.8 (153) 26.5 (106) 0.6 (200) 484 (105) 28.9 (101)
Natsuchikara 44.8 (100)  50.7 (100) 5.1 (100) 24.9 (100) 0.3 (100) 46.2 (100) 28.7 (100)
2022
Yumemiruhi 88.3 (197) 117.0 (105) 1099 ( 96) 1415 (107) 1009 (101) 170.7 ( 99) 121.4 (101)
Natsuchikara 914 (100) 1119 (100) 114.2 (100)  131.7 (100) 99.7 (100) 171.6 (100) 120.1 (100)
2023
Yumemiruhi 77.3 (106) 93.3 (103) 81.2 (103) 1144 ( 97) 96.1 ( 98) 133.7 (102) 99.3 (101)
Natsuchikara 72.6 (100) 90.4 (100) 79.1 (102) 117.7 (100) 98.0 (100) 131.7 (100) 98.3 (100)
Sum of two years
Yumemiruhi 1656 (101) 2103 (104) 191.2 ( 99)  255.8 (103) 197.0 (100) 3044 (100) 220.7 (101)
Natsuchikara ~ 164.0 (100)  202.3 (100) 193.3 (100) 249.3 (100) 197.7 (100) 303.3 (100) 2183 (100)
Sum of three years
Yumemiruhi ~ 211.6 (101) 254.6 (101) 1989 (100) 2823 (103) 197.6 (100) 352.8 (101) 2496 (101)
Natsuchikara ~ 208.8 (100)  253.0 (100) 1984 (100) 2742 (100) 198.1 (100) 349.5 (100) 247.0 (100)
1) Unit is kg a’. ( ) : Percentage agaist “Natsuchikara”.
2) Sum of yields from 2022 to 2023. 3) Sum of yields from 2021 to 2023.
* indicates significant at the 0.05 level by ANOVA.
Table 15 Total dry matter yield” of each crop (Average of the two years from 2022)
Cultivar Kitami Nakashibetsu® Tenpoku Shintoku Sapporo Obihiro Mean
1st
Yumemiruhi 42.6 ( 98) 67.4 (102) 63.5 ( 98) 69.7 (104) 47.4 (103) 85.3 (104) 62.7 (102)
Natsuchikara 43.4 (100) 66.1 (100) 64.6 (100) 66.9 (100) 46.1 (100) 82.1 (100) 61.5 (100)
2nd
Yumemiruhi 356 ( 99) 37.8 (108) 21.7 ( 99) 31.7 (1 96) 29.6 ( 91) 41.5*( 92) 33.0 ( 97)
Natsuchikara 359 (100) 35.0 (100) 22.0 (100) 32.9 (100) 32.6 (100) 45.0 (100) 33.9 (100)
3rd
Yumemiruhi 124 (113) - 104 (104) 26.6%(107) 21.6%(107) 254 (104) 19.3%(107)
Natsuchikara 11.0 (100) - 10.0 (100) 24.9 (100) 20.2 (100) 24.5 (100) 18.1 (100)

1) Unit is kg a*. () : Percentage agaist “Natsuchikara”.

* indicates significant at the 0.05 level by ANOVA.

2) 3rd crop investigate are not conducted.
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Table 16 Dry matter yield” in thimoty-white clover mixed sown sward? (Kitami)

. 2021 2022 2023 Total of three years
Cultivar 3 " 5
TY WC Whole® TY WwC Whole TY WwC Whole TY WC Whole
Yumemiruhi 50.5 23.1 73.6 84.4 32.7 117.2 100.5* 7.0 107.5* 235.4* 62.8 298.2*
(128) (85) (111) (126) (93) (115) (121)  (100)  (119) (124) (91) (115)
Natsuchikara 39.3 27.2 66.5 66.8 35.2 101.9 83.1 7.0 90.1 189.1 69.3 258.5
1) Unit is kg a*. ( ) : Percentage agaist “Natsuchikara” .
2) Amount of seeding: timothy 15kg ha™', white clover (cultivar: “Sonja” ) 2kg ha™.
3) Timothy. 4) White clover. 5) Timothy and white clover.
Table 17 Coverage in fall percentage in timothy-white clover mixed sown sward” (Kitami)
Culti 2021 2022 2023 Mean”
r
e TY? WC” Weed Bare’ TY? WCY Weed Bare” TY? WC” Weed Bare” TY? WC” Weed Bare”
Yumemiruhi 38 61 0 2 66* 10 0 24* 55% 240 0.0 21%* 61* 170 0.0 23*
Natsuchikara 34 64 0 2 58 10.0 0 32 40 260 00 36 49 18.0 0.0 34

1) Amount of seeding: timothy 15kg ha™, white clover (cultivar: “Sonja”) 2kg ha™.

2) Timothy. 3) White clover. 4) Bare ground.

5) Two-year mean from 2022 to 2023. * indicates significant at the 0.05 level by ANOVA.
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Table 18 Nutritive and chemical compornent” (%DM?, Kitami and Hokuren Federation of Agricultural Cooperatives)

Cultivar OCW? Oa” ob” occ? cp” EEY CAY WsC TDN'
st
Yumemiruhi 63.3 12.9 50.5 29.8 7.5 2.7 7.1 16.7 60.9*
Natsuchikara 66.0 124 53.7 26.8 75 2.7 7.3 12.6 59.1
2nd
Yumemiruhi 64.6 11.0 53.7 27.8 7.4 3.1 7.8 13.9 58.1
Natsuchikara 67.0 104 56.7 251 7.3 3.3 8.1 10.4 56.2
3rd
Yumemiruhi 56.1 9.4 46.7 36.3 8.9 3.6 7.8 20.8* 60.5
Natsuchikara 56.9 9.5 475 35.1 8.9 39 8.1 18.5 59.9
1) Avrage of the two years from 2022 based on average in two locations (Kitami and Obihiro).
2) Dry matter. 3) Organic cell wall. 4) High-digestible fiber. 5) Low-digestible fiber.
6) Organic cellular contents. 7) Crude protein. 8) Ether extracts. 9) Crude ash.
10) Water-soluble carbohydrates.
11) Total digestible nutrients. Estimate by the following formula: TDN = —545 + 0.89 * (OCC + Oa) + 045 * OCW
*

indicates significant at the 0.05 level by ANOVA.
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Table 19 Seed yield and the related characteristics (Kitami, 2021-2023)

Seed yeild (kg a™)

No. of panicles (m™)

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

Cultivar

2022 2023 Mean 2022 2023 Mean 2022 2023 Mean 2022 2023 Mean
Yumemiruhi 8.8 4.2 6.5 389 249 319 230 166 198 446 412 429
Natsuchikara 9.3 4.1 6.7 430 230 330 215 173 194 428 406 417

* indicates significant at the 0.05 level by ANOVA.
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Yumemiruhi Natsuchikara

Fig.2 Plant figure of the first crop.
(Photographed on 15 June 2022)
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Yumemiruhi

Natsuchikara

Fig.3 Coverage area of fall in timothy-white clover mixed sown sward.
(Photographed on 16 October 2023)
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A New Timothy (Phleum Pratense L.) Cultivar
“Yumemiruhi”

Kenji IIDA*!, Kazunori ASHIKAGA™?, Hiroki FUJII*? Tsuneki TANAKA*?,
Satoshi TAKAHATA*!, Kouichi SATO**, Kei IWABUCHI*’, Mieko ADACHI*°,
Kou TAKEMURA™*®, Yoshihiko TAKEDA*%", Masatoshi OKUMURA *®
and Yumiko SHIRAKAWA™®

Summary

The new timothy (Phleum pratense L.) variety “Yumemiruhi” was developed by Hokkaido Research
Organization Kitami Agricultural Experiment Station, and Hokuren Federation of Agricultural Cooperatives. Various
field evaluations, including regional adaptability, mixed seeding trials with white clover (Triflium repens L.),
lodging resistance, and forage nutritive value, were conducted for three years (2021-2023) under the strain name
“Kitami No.36”. These evaluations confirmed its superior performance, leading to its registration as a recommend
variety for Hokkaido in 2024. Currently, an application for plant variety registration under the Seeds and Seedling
Law is underway under the name “Yumemiruhi” . This variety was developed by selecting a maternal line from
29 clones belonging to 15 maternal lines.

Compared to “Natsuchikara” the current major early-maturing variety, “Yumemiruhi” demonstrates superior
adaptability in mixed seeding with white clover and offers higher forage nutritive value. While its lodging
resistance is comparable to or slightly lower than that of “Natsuchikara”, other characteristics are similar.
“Yumemiruhi” can be cultivated across all regions of Hokkaido, allowing for two to three harvests per year. It is
expected to contribute to sustainable grassland production by ensuring a stable supply of high-quality, self-
produced forage and reducing livestock management costs.
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Japan)
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