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1978 - -
Basic population
3,960 spaced plants,
derived from 14 introduced cultivars, and
9 strains bred at the Kitami Agr. Exp. Stn.
1982
i
Selection
38 plants,
derived from 9 introduced cultivars, and
4 strains bred at the Kitami Agr. Exp. Stn.
1983 -
Polycross Preservation of
1984 38 clonal lines parental clones ‘
! \
1985
Polycross progeny test
1986 38 polycrossed progeny lines Syn. 1(Breeder seed)
and 3 check cultivars ) ]
1987 Syn. 2
|
Selection
10 clonal lines,
as parental clones of Kiritappu
1988 Regional test Tests for resistance l
1989 in Hokkaido and to diseases, winter
Tohoku, hardiness, grazing, Comparison between
1991 at 8 locations and other characters Syn. 1 and Sny. 2

1992 Registration by the Ministry of Agriculture, Forestry and Fisheries of

Japan, and Recommendation by the Hokkaido Government.
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Table 1 Parental clones of Kiritappu

Clone Original breeding material
8 Kitami No. 8 !’
13 T- 1 (Canada)
15 Kitakei Syn.77307%
16 Bounty(Canada)
22 Teith(Netherlands)
23 Bounty(Canada)
36 Cimax(Canada)
43 Verdant(USA)
44 Kitami No. 8
50 Kitami No. 4 ¥

1) A mass selected cultivar using 566 plants.
2) An experimental synthetic strain using 7 clones.
3) A synthetic cultivar using 9 clones.
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Table2 Some agronomic characters of parental clones of Kiritappu (Kitami,1987)

Panicle Culm Flag leaf Flag leaf  Plant height Eariy
plus culm length length width of 2nd crop  Winter?’ Purple?>  Leaf?®  heading
Clone  length (em) (em) (em) (em) (em) hardiness  spot color  date

8 119 14.2 10.5 0.9 70 3.5 1.0 4.0 30 June
13 143 15.6 8.1 0.9 54 3.0 L5 4.0 30 June
15 128 9.2 7.0 0.8 53 2.5 1.5 3.9 25 June
16 104 13.0 12.0 1.3 52 3.5 1.0 2.5 2 July
22 101 10.3 11.3 0.8 97 3.0 L5 2.0 2 July
23 106 8.6 8.1 .0 56 3.0 1.0 2.0 30 June
36 118 12.2 1.4 0.8 55 4.0 2.9 2.0 25 June
43 17 7.1 10.5 1.0 68 4.5 1.5 3.0 2 July
44 100 11.8 6.9 0.8 41 4.0 1.0 2.5 29 June
50 17 7.9 10.1 0.8 50 3.0 1.5 2.0 27 June

1) 1:good,5:poor. 2) 1:healthy,5:severe. 3) 1:light,5:dark.
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Table3 Locations of regional test

Area Location

Hokkaido Konsen :Hokkaido Prefectural Konsen Agricultural Experiment Station
Kitami :Hokkaido Prefectural Kitami Agricultural Experiment Station
Sintoku :Hokkaido Prefectural Sintoku Animal Husbandry Experiment Station
Tenpoku :Hokkaido Prefectural Tenpoku Agricultural Experiment Station
Sapporo :Hokkaido National Agricultural Experiment Station

Tohoku Aomori :Aomori Zootechnical Experiment Station
Iwate :Tohoku National Agricultural Experiment Station

Yamagata:Yamagata Prefectural Animal Husbnadry Experiment Station

Table4 Morphological characters in spaced planting(Kitami, 1 st crop, average of 1989 and 1990)

Plant height (en) Culm Panicle Leaf length (em)
Growth length  Culm? length  Panicle?

Cultivar habit>  Spring  1st” 2nd () thickness (cm) thickness Flag 1st leaf®

Kiritappu 3.1 42 131 70 114 5.6 16.0 4.6 16.7 31.1
Hokusen® 5.3 37 139 68 122 6.2 15.4 4.9 14.7 30. 8
Hokushu 3.9 45 117 64 93 5.3 17.5 4.4 15.7 31.2
Nosappu 3.2 41 136 97 122 5.7 13.3 5.6 13.5 26.6

Leaf width (en)  Angle®>  No.of®» No.of panicles®  Cylm® Node® Leaf®

Cultivar Flag Istleaf of growth tillers 1st 2nd color color color
Kiritappu 1.1 1.3 4.6 5.0 7.4 1.7 3.6 4.9 4.9
Hokusen 1.1 1.3 5.7 4.9 8.0 1.3 4.9 5.3 5.3
Hokushu 1.0 1.2 4.6 7.2 4.3 1.2 4.1 5.1 5.0
Nosappu 1.1 1.2 9.3 5.0 8.8 4.1 9.9 6.0 9.1

1) 1:erect, 9:prostrate. 2) 1:thin, 9 :thick. 3) 1st leaf under flag.
4) 1:sharp, 9:blunt. 5) 1:few, 9 :many. 6) 1:light, 9:dark

7) 1stor 2nd:1stcropor 2nd crop.
8) Check cultivar. The same cultivar was used in the later tables.
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Table5 Early heading date
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Hokkaido® Tohoku?
Cultivar 1989 1990 Average 1989 1990 1991 Average
Kiritappu 2 July 21 June 27 June 29 June 18 June 20 June 22 June
Hokusen 30 June 18 June 24 June 25 June 14 June 16 June 18 June
Hokushu 6 July 25 June 30 June 5 July 25 June 25 June 28 June
Nosappu 22 June 12 June 17 June 13 June 6 June 8 June 9 June
1) Average of 5 locations, observed in 1989 and 1990.
2) Average of 3 locations, observed in 1989, 1990 and 1991.
Table 6 Purple spot, caused by Cladosporium phlei(Gregory)de Vries, susceptibilities!’ to
natural infection in the field
Hokkaido Tohoku®’
1988 1989 1990 1989 1990 1991
Cultivar 1st2> 2nd® 1st? 2nd? 3rd® st 2nd  Average st 2nd 2nd 3rd list 2nd 3rd Average
Kiritappu L6 22 26 L5 1.8 1.9 1.9 2.0 22 33 28 23 L3 20 L) 2.2
Hokusen 3332 39 3% Ly 3l 2.4 3.0 33 033 33 25 L9 25 L3 2.6
Hokushu 2.8 26 34 3.1 20 25 2l 2.6 33 28 35 28 L4 25 L3 2.5
Nosappu L9 2.4 27 2.1 L5 23 19 2.2 38 33 30 20 L9 L9 L3 2.5

1) 1:healthy, 5:severe. 2) Average of 3 locations. 3) Average of § locations.

§) Konsen. 5) Average of 4 locations. ) lwate.

Table 7 Inoculation test with conidiospores Table 8 Brown stripe, caused by Scolecotri-
spray of Cladosporium phlet (Gre- chum graminis Fuckel, susceptibili-
gory)de Vries(Kitami, 1991) ties? to natural infection in the field
No. of Percentage of plants Cultivar  Kitami? Sapporo lwate®’

~ Plants Moderately Kiritappu 2.8 2.5 1.8
Cultivar  tested Resistant resistant Susceptible Hokusen 2 5 9.1 18
Kirtappu 36 30.6 41.7 2.8 .

Hokushu 2.5 2.1 I
Hokusen 90 55.6 32.2 12.2
) Nosappu 3.2 3.3 1.6
Hokushu 41 53.7 LT 14.6
. 1) 1 :healthy, 5:severe.
Nosappu 7 51.0 3.6 1.4 2) Average of 4 observations.

3) Average of 6 observations.

Table9 Observational results of winter

hardiness?!’
Hokkaido Tohoku?’
Cultivar 19892 1990% 1989 1990 1991
Kiritappu 1.6 .7 1.5 1.5 1.5
Hokusen 1.8 2.2 .z 1Lz 15
Hokushu 1.7 1.8 1.2 1.3 1.3
Nosappu 1.6 1.8 1.4 1.5 1.5

1) 1:full stand, 5 :thinned stand.
2 ) Average of b locations.
3) Average of 4 locations.
4) Average of 2 locations.
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Table 10 Experimental results of winter
hardiness for seedling plants
(Kitami, 1989-1991)

Survival percentage of wintered plants

Exp. 1" Exp.22
Cultivar 1989 1990 1991 1989 1990 1991
Kiritappu 974  98.7 100.0 97.4 100.0 100.0
Hokusen ~ 100.0 100.0 100.0 94.9 100.0 100.0
Hokushu 98.3 100.0 100.0 91.1 98.3 100.0
Nosappu  94.9 967 100.0 94.4 100.0 100.0

1) Sown in the early August.
2) Sown in the late August.

Table 11 Cold tolerance (Konsen, 1990-1991)
Dry matter yield of
Winter hardiness!’ Early Spring vigor?® 1stcrop (kg a)
1990 1991 1990 1991 1990 1991
Cultivar  Exp. 1® Exp. 2 Exp. 1 Exp. 2 Exp. 1 Exp. 2 Exp. 1 Exp. 2 Exp. | Exp. 2 Exp. 1 Exp. 2
Kiritappu 1.7 1.5 3.1 2.8 1.8 1.5 2.0 1.0 72.1  13.3 3.8 34.2
Hokusen 2.3 1.8 3.2 3.1 2.2 1.7 2.2 1.3 67.6 74.5 31.7 28.3
Hokushu L7 1.3 2.8 2.2 L7 1.2 1.8 1.0 80.7 869 284 3.3
Nosappu 1.8 1.2 2.9 2.7 1.7 1.3 1.5 1.0 86.8 82.3 8.2 815
1) 1:full stand, 2:thinned stand. 2) 1:good, 5:poor.
3) Exp. 1:Removed snow. Exp 2 :Covered snow.
Table 12 Regrowth! after cutting
After 1 st cutting After 2 nd cutting
Hokkaido? Tohoku Tohoku
Cultivar 1989 1990 1990% 1991% 19899 1990% 1991%
Kiritappu 2.7 2.3 4.0 3.0 3.7 2.3 2.5
Hokusen 3.5 3.6 4.0 3.7 3.7 2.0 2.1
Hokushu 3.0 2.3 4.0 3.6 3.2 1.3 2.3
Nosappu 1.6 1.6 4.0 3.1 4.5 3.0 2.6

1) 1:good, 5 :poor.
3) Yamagata.
5) Iwate.

2) Average of 4 locations.
4) Average of 2 locations.
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Table 13 Lodging!’ of each crop

1 st crop 2 nd crop

Hokkaido Tohoku Hokkaido®
Cultivar 19892 1990% 1989% 1990 1991% 1989 1990
Kiritappu 2.6 1.4 2.9 2.5 2.1 1.4 1.0
Hokusen 2.3 1.5 3.8 2.8 3.1 1.9 1.0
Hokushu 1.9 1.2 2.5 1.2 1.4 1.9 1.0
Nosappu 3.8 1.7 4.1 3.2 2.6 1.7 2.0

81

1) 1:non or slight, 5 :scvere.
3) Average of 4 locations.
5) Yamagata.

2) Average of 5 locations.
4) Average of 3 locations.
6) Average of 2 locations.

Table 14 Observational results of some agronomic characters

No. of panicles No. of ]
Plant height — tillers Vigor Coverage
3) : .

() (Degree}®” (per 1) per m Farly”  Late® of fall

Cultivar Ist” 2nd? 3rd® Ist 2nd Lst 2nd Ist® 2nd® gpring  fall Seeding® Sprout!® (%) 'V
Kiritappu 109 87 5 3t 2.0 208 70 1015 731 19 2.3 2.5 2.0 99
Hokusen 111 85 50 40 L3 242 33 81 545 2.2 2.2 2.2 2.6 100
Hokushu 101 59 49 L2 09 19 29 92 13 2.2 2.2 2.6 21 160
Nosappu 115 73 52 48 31 837 102 925 633 L7 2.2 19 1.9 99

1) Average of 8 locations for 2 or 3 years cxcept year of seeding.
2) Average of 3 locations for 3 years except year of seeding.

3) 1:nonorfew, 5:many. Average of 7 locations for 2 or 3 years except year of seeding.

4) Average of 3 locations for 1 or 2 years except year of sceding.
5) Average of 2 locations for 2 years except year of sceding.
6) Kitami. Average of 2 years except year of seeding.

1) 1:good, 5:poor. Average of 8 locations for 2 or 3 years except year of seeding.

8) 1:good, 5:poor. Average of T locations for 2 or 3 years.
9) 1:good, 5:poor, Average of 5 locations, Observed in 1988,

10) 1:good, 5:poor. Average of 2 locations for | or 2 years except year of sceding.

11) Average of 4 locations for 1 or 3 years.
12) 1st, 2nd or 3rd: 1st, 2nd or 3rd crop.
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Table 15 Dry matter yield of Kiritappu (1988-1991)

Annual dry matter yield (kg a)

Total dry matter yield (kg,/a)

Location 1988 1989 1990 1991 1989-1990 1988-1990 1989-1991 1988-1991
Hokkaido "’
Konsen 10.6 (108)  159.9 (127)* 109.6 (109) - 269.5 (119)* 280.1 (119" - -
Kitami 52.5 (103) 120.0 (108)  91.4 ( 96) 102.5 (104) 311.4 (102) 264.3 (102) - 366.8 (103)
Sintoku 48.6 (115)* 130.7 (105)  149.2 (109)* - 279.8 (107)* 328.4 (108)* - -
Tenpoku 42.9 (109) 128.2 (113)* 120.5 (107) 114.6 (108) 248.7 (110)* 291.6 (110)* - 406.2 (109)*
Sapporo 59.3 (193) 145.9 (106) 117.3 (102) - 263.2 (104) 3225 (102) - -
Average  42.8 (104) 136.9 (112" 117.6 (105 108.6 (106) 2545 (108)* 297.4 (108)* - 3865 (106)*
Tohoku?’
Aomori - 1177 (102)  130.3 (105) 132.5 ( 97) - - 380.4 (101 -
Iwate - 166,5 (107) 113.6 (97)  88.0 ( 96) - - 368.1 (101) -
Yamagata - 111.2 (93) 167.9 (107) 1417 ( 88)* - - 420.8 ( 96) -
Averge - ~ 0 BL8 () 18L1 (109 1207 (%) - - s (e -

1) Sown in the spring of 1988,
3) ( ) :Percentage ageinst Hokusen.

2) Sown in the fall of 1988,

4) *:Significantly different from Hokusen at a level of 5%.

Table 16 Dry matter yield of each crop of Table 17 Dry matter percentage of each crop
Kiritappu

) 1st 2nd 3rd

Percentage ageinst Hokusen Area Cultivar crop  crop  crop
Area lstcrop 2ndcrop 3rd crop Hokkaido" Kiritappu 22.4 22.7 -
Hokkaido! 107 114 - Hokusen 23.1 21.8 -

Toéhoku? 96 118* 95 Tohoku?®  Kiritappu  25.3 24.6 23.3

Average 102 115* — Hokusen 25.9 25.0 24.6
1) Average of 1989 and 1990 at 5 locations. Average Kiritappu 23.3 23.6 -
2) Average of 1989, 1990 and 1991 at 3 locations. Hokusen 24.6 23.3 -

3) *Significantly different from Ilokusen at a level

of 5%.

1) Average of 1989 and 1990 at 5 locations.
2 ) Average of 1989, 1990 and 1991 at 3 locations.

Table 18 Annual dry matter yield in timothy-red clover mixed culture? (Kitami, 1988-1990)

Timothy yield (kg a) Whole yield (kg a) Rate of timothy (%)
Cultivar 1988 1989 1990 1988 1989 1990 1988 1989 1990
Kiritappu 39.2 44.0 55.0* 55.9 103. 5 105.6 70.7 43.0 52.0*
Hokusen 37.7 37.4 21.2 51.1 112.1 97.9 74.1 33.3 21.6
Hokushu 41. 8 45. 1 38.1 56. 2 111. 8 95.3 74.3 39.4 40.5
Nosappu 43. 4 92.9 89.2 56.5 124.0 113.6 76.2 74.8 78.1

1) Amount of seeding:Timothy 1. 0kg,/10a, red clover(Sapporo)0. 3kg, 10a.
2) *Significantly different from Hokusen at a level of 5 %.
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Table 19 Chemical composition?®’
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(National Grassland Research Institute, unpublished)

Crude protein?

Acid detergent fiber?

Dry matter disappearance?’

1 st crop? 2 nd crop 1 st crop 2 nd crop 1 st crop 2 nd crop
Cultivar Leaf Stem Foliage Leaf Stem Foliage Leaf Stem Foliage
Kiritappu 10.4 4.1 8.9 34.8 42.9 37,7 37.4 33.3 32.1 7
Hokusen 10.9 4.5 9.8 36. 4 44. 4 38.8 35.0 32.7 30.7
Hokushu 9.7 3.8 11.6 38.8 45,2 36.7 29.8 29.2 32.1
Nosappu 12.2 4.5 7.4 34.9 45.9 39.7 37.6 30.0 29.5
1) Sampled at Kitami in 1989. 2) Dry matter basis (%).
3) Vanlues analysed by a-Amylase + Cellulase digestion method (%).
4) Leaf:Leaf blade. Stem:With sheath and panicle.
Table 20 Seed yield and the related characters (Kitami, 1989-1990)
Seed weight per panicle
Seed yield (kg a) No. of panicles per nf (ng) %{033[1;1) Germination "
Cultivar 198 1990  Average 1989 1990 Average 1989 1990 Average  weight (ng) percentage (%)
Kiritappu 205 2,94 2.49* 505 404 454 41 73" 57" 323 98 )
Hokusen 313 3.42 3.21 400 345 373 79 100 89 340 98
Hokushu 145 2,03 1.74 479 383 431 30 54 42 268 98
Nosappu 6.50 3.4 4.97 583 393 488 111 87 99 390 98

1) Average of 1898 and 1990.
2) *Significantly different from Hokusen at a level of 5%.
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Table 21 Comparison of main characters between first and second synthetic generation of Kiritappu

(Kitami, 1989 —1990)

Dry matter!’ Plant?
yield (ke a) height (cm) Early Winter?®
Synthetic st 2 nd Annual 1st 2 nd heading date hardiness
generation crop crop yield crop crop 1989 1990 1990
Syn. 1 107.0 35. 17 142.1 104 64 21 June 18 June 3.5
Syn. 2 106.7 37.8 144.5 103 64 21 June 18 June 3.3
Syn. 2 /1 99.7 105.9 101.3 99.0 100. 0 0w 0% -0.2¢
1. s.d. (5% ns ns ns ns ns ns ns

1) Total of 1989 and 1990,

5) ns:Non-significant.
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| l
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Kiritappu
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Fig.2 Early heading date of Kiritappu in Hokkaido?’

1) Estimated date.

2) Average of 5 locations, observed in 1989 and 1990.
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Fig.3 Relationship between dry matter
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timothy cultivars in Hokkaido?

1) Estimated date.
2 ) Average of 5 locations, observed
in 1989 and 1990.
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New Timothy (Phleum pratense L.) Cultivar “Kiritappu”

Masamichi FURUYA*, Tetsuo MASUTANI, Seiichiro HIGUCH]I,
Sakio TsuTsul, Hideo SHIMOKOJI, Koichi KAWAMURA,
Haruhiko NAKAZUMI and Hirok: FuUJil

Summary

The new timothy (Phleum pratense L .) cultivar “Kiritappu” was bred at the Hokkaido
Prefectural Kitami Agricultural Experiment Station, Kiritappu was recommended by the
Hokkaido Govenment, and was registered and released as “Timothy Reg. Syn. No. 6" by the
Ministry of Agriculture, Forestry and Fisheries of Japan in 1992.

A brief description follows :

Source and method of breeding : Kiritappu was bred by a synthetic method using 10 clones
derived from 5 introduced cultivars and strains, Bounty, Climax, T— 1, Teith, and Verdant,
and 3 strains bred at the Hokkaido Pref. Kitami Agr, Exp, Stn,, Kitami No, 4, Kitami No,
8, and Kitakei Syn, 77307,

Description ; The most important characteristic of Kiritappu is that it 1s a medium —late
maturing hay - pasture type, attaining an early heading date 3 to 4 days later than the medi-
um maturing check cultivar Hokusen and 10 to 13 days later than the early maturing cultivar
Nosappu, By breeding the medium —late maturing Kiritappu, the cutting period of the 1st crop
of timothy will be extended for a month or more under our conditions, Compared with Hokusen,
Kiritappu has an erect stem habit, lower and shorter plant height and culm length, thinner
stem, light color leaf and stem with more stems and less panicles in the 1st crop, and a taller
plant height, with more stems and panicles in the 2nd crop, Kiritappu is more resistant to
purple spot by Cladosporium phlei (Gregory) de Vries than Hokusen, but is almost the same
as Hokusen in its resistance to Brown stripe by Scolecotrichum graminis Fuckel, and also in
its winter hardiness and cold tolerance, Kiritappu is better in regrowth after the 1st cutting
and aftermath production, better in competitive ability, good in lodging of the 1st and 2nd
crop, good in spring vigor, and better in persistence than Hokusen, The yielding ability of
Kiritappu is much better than that of Hokusen in Hokkaido and better than that of IHokusen in
the Tohoku district, Under conditions of a seed mixture of timothy —red clover, Kiritappu is
higher than Hokusen in timothy annual dry matter yield and the proportion of timothy in later
years after sowing. Kiritappu is similar to Hokusen in its values of chemical components and
dry matter disappearance for the Ist and 2nd crops. Seed production of Kiritappu is lower
than that of Hokusen,

It is recommended for use in the permanent grasslands of Hokkaido and the northern part
of the Tohoku district,

Breeder seed : Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu,
Hokkaido, 099-14 Japan,

*Hokkaido Prefectual Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14 Japan,



