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Table 1 Heading stage in 1976

Date of head emergence

Area Date of heading
Hokusha Heidemij Senpoku Hokushu Heidemij Senpoku
Hokkaido 1) 26 June 19 June 15 June 8 July 3 July 21 June
Tohoku 2) 17 June 14  June 6 June 10 June 13 June 8 June
Note 1) Date of head emergence : Average of Hama tonbetsu, Kunneppu, Shintoku and Sapporo.

Date of heading : Average of Kunneppu, Shintoku and Sapporo.
2) Date ofhead emergence: Average of Aomoriand Yamagata.

Date of heading: Yamagata.

Table 2 [Inoculation experiment with timothy rust, Puccinia graminis

f. sp. phlei-pratensis

( National Grassland Research Institute, unpublished)

Percentage of plants classified as

No. of
Cultivar plants Highl
ghly Moderately .
tested resistant resistant Susceptible
Hokushi 36 33.3% 58.3% 8.3%
Heidemij 36 27.8 66.7 5.6
Senpoku 36 27.8 69.4
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Table 3 Inoculation experiments with purple spot, Heterosporium phlei Gregory

Experiment 2

Experiment 1

Percentage of plants classified as

No. of

Percentage of plants classified as

No. of

Highly Moderately

resistant

plants

Highly Moderately
resistant

plants

Cultivar

Susceptible

tested

Susceptible

resistant

resistant

tested

42.0% 54.9%

3.2%

64

62 3.1% 67.2% 29.7%

Hokushu

0.0 50.8 49.2 63 0.0 23.5 76.6

64

Heidemi)

edmE L RERBOEEB  HB385 (1977)

60 4.7 59.4 36.0 64 0.0 23.4 76.6

Senpoku

1) Experiment 1: Inoculation with single strain collected from Kunneppu.

Note

2) Experiment 2: Inoculation with a total of six strains including 2 strains from Kunneppu, Hamatonbetsu, Sapporo,

Kamishihoro and Nakashibetsu in Hokkaido.

B> Tz,
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T, 1975 & D 1976 F 2T T, BEBRHLPEZ
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Table 4 Experiments for winter hardiness
(1975-1976)

Survival percentage of
wintered plants

Cultivar

Exp. 1 Exp. 2 Exp. 3
Hokusha 78.1% 60.8% 30.0%
Heidemij 80.3 42.0 23.3
Senpoku 95.9 70.9 65.0
Climax 92.1 73.8 53.3
Kitamidori 58.6 0.0 1.7

Note 1) Experiment 1: Sown on 24 July.
2) Experiment 2: Sown on 28 August.
3) Experiment 3: Sown on 26 September.
4) Kitamidori: Orchardgrass.
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Table 5 Seasonal productivity

First crop Final crop
Dry yield Comparative yield Dry yield Comparative yield
Area kg/a against Heidemij kg/a against Heidemi]j
Heidemij Hokusha Senpoku Heidemij Hokushi Senpoku
Hokkaido 1) 10.1 130 170 10.4 124 92
Tohoku 2) 31.3 108 137 13.9 105 104

Note 1) Average of yields at five locations in 1975 and 1976.

2) Average of yields at two locations in 197

5 and 1976.

Tablie 6 Characters observed in grazing experiment ( 5 cuttings a year,

Kitami Agricultural Experime

nt Station, Kunneppu, in 1975

and 1976)
Cro Plant height No. of stems No. of stems No. of heads
P em per 0.3 m® in 1975 per 0.3 m? in 1976 by observation

Hok. Sen. Hei. Hok. Sen. Hei.  Hok. Sen. Hei. Hok. Sen. Hei.
1st 33 37 29 766 534 867 319 297 323 5.0* 4.0* 5.0*
2nd 54 53 50 679 . 426 696 509 463 471 4.8 1.9 3.4
3rd 37 44 31 978 607 942 617 516 651 4.9 2.9 3.7
4th 40 40 34 822 545 949 708 616 794 5.0 3.9 4.8
5th 34 33 29 766 597 749 713 570 693 — — -
Crop Leafiness** Regrowjth Infection by Stem habit®

after cutting purple spot

Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei.
1st 2.3 4.0 3.0 - - - 1.0 1.0 1.8 3.0 5.0 2.0
2nd 2.3 4.0 3.0 2.1 3.4 3.0 2.7 3.4 3.5 2.0 5.0 3.0
3rd 1.5 4.0 3.0 2.4 2.8 2.7 2.7 3.6 3.5 - - —
4th 1.5 4.0 3.0 1.9 3.3 3.0 2.0 3.0 3.0 - — -
5th 3.0 3.3 3.0 2.0 3.4 3.0 1.8 3.0 3.0 - - -

Spring vigor Sprouting

Emergence* Fall vigor

Hok. Sen. Hei. Hok. Sen. Hei.

Hok. Sen. Hei. Hok. Sen. Hei.

2.1 1.9 3.0 2.6 2.1 3.5

3.0 4.0 4.0 2.2 4.4 3.0

Note 1) No. of heads: 1=many, 5=few.
2) Leafiness: 1=good, 5=poor.
3) Regrowth after cutting: 1=good, 5=poor.
4) Infection by purple spot: 1=slight infection,
5) Stem habit: 1=prostrate, 5=erect.
6) Sprouting and emergence: 1=good, 5=poor.

5= intense infection.

7) Spring vigor and fall vigor: 1=good, 5=poor.

8) * : Observed in 1974.
9) =*=+ : Observed in 1976.

10) Hok. : Hokushd, Sen. : Senpoku, Hei. : Heidemij.
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Table 7 Characters observed in hay experiment ( 3 cuttings a year,
Kitami AES, Kunneppu, in 1975 and 1976)
Cro Plant height No. of stems No. of stems No. of heads
P cm per 0.3 m* in 1975 per 0.3 m® in 1976 by cbservation
Hok. Sen.  Hei. Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei.
1st 98 88 96 415 271 502 352 353 383 2.8* 2.5% 3.0*
2nd 52 63 46 720 381 631 651 496 619 5.0 2.9 4.4
3rd 42 40 38 563 475 508 613 569 577 — — —
Leafiness Regrow.th Infection by Stem habit
c after cutting purple spot
rop
Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei.
Ist 1.5 3.8 2.9 - - - 2.0 2.4 35 30 45 3.0
2nd 1.5 4.0 2.0 2.8** 5.0** 2.0* 1.5 3.4 2.9 1.1 4.5 1.9
3rd 2.0 3.3 3.0 2.1 4.2 3.0 1.8 2.8 3.0 2.5 1.6 2.0
Spring vigor Sprouting Fall vigor
Hok. Sen. Hei. Hok. Sen. Hei. Hok. Sen. Hei.
2.6 1.3 3.4 2.2 2.1 3.4 2.0 4.3 3.0
Note 1) No. of heads: 1=many, 5=few.

2)
3)
4)
5)
6)
7)
8)
9)

Leafiness: 1=good, 5=poor.

Stem habit: 1=prostrate. 5=erect.

+: Observed in 1976.
++ : Observed in 1974.
Hok. : Hokusho, Sen. :

Regrowth after cutting: 1=good, 5=poor.
Infection by purple spot: 1=slight infection, 5=intense infection.

Spring vigor, fall vigor and sprouting: 1=good, 5=poor.

Senpoku, Hei. : Heidemij.



FEFGE R 2T DERIEIDONWT 53

Table 8 Yield of Hokushii in hay experiments ( 3 cuttings a year)
Green yield Dry yield
Percentage Percentage
Location Year kg/a against kg/a against
Senpoku Senpoku
Kunneppu 1974 281 107 62.5 112
1975 445 g1** 127.0 103
1976 303 102 85.0 99
Sum 748 95 212.0 102
Shintoku 1974 122 87 22.5 82**
1975 618 93 98.7 86
1976 421 109 109.8 119*
Sum 1039 99 208.5 101
Sapporo 1974 176 96 35.1 75
1975 475 90* 106.2 83**
1976 326 105 85.7 103
Sum 801 96 191.9 91*
Average 1974 193 99 40.0 92
1975 513 92 110.6 91
1976 350 106 93.5 107
Sum © 863 97 204.1 98

Note 1) Firstcrop was cut atheading stage for each cultivar at Kunneppu in 1975 and at all
locations in 1976. Others were cut at heading stage for Senpoku, check cultivar.

2) LI R

Significantly different from Senpoku at5 % or 1 % level, respectively.
3} Sum: Sum of yields for 1975 and 1976.

4) Values on the “ Average” were not analyzed statistically.
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Table 9 Comparison of dry yield of 1st crop of Hokushu by different

cutting methods

Cutting at heading

Cutting at heading

stage for stage for
Senpoku Hokusha
Location Year
Percentage Percentage
kg/a against kg/a against
Senpoku Senpoku
Kunneppu 1975 - - 81.9 110*
1976 — — 49.8 98
Shintoku 1975 53.7 82 - -
1976 - — 82.3 147*
Sapporo 1975 62.5 81* - -
1976 — — 55.9 108
Average 58.1 82 67.5 116

Note 1) Values on the “ Average” were not analyzed statistically.
2) =: Significantly different from Senpoku ata 5 % level.
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Table 10 Yield of Hokushii in grazing experiments
(5 cuttings a year)

Green yield Dry yield
Percentage Percentage
Area Location Year kg/a against kg/a against
Heidemij Heidemij
Hok. Sen. Hok. Sen.
Hamatonbetsu 1974 195 147* 165* 41.1 142 166**
1975 367 115* 117* 76.9 114 113
1976 186 101 123* 48.2 102 118
Sum 553 110 119 125.1 109 115
Kunneppu 1974 272 110 98 63.3 108 89
1975 385 118** 112* 89.7 119* 117*
1976 249 121 125 64.8 126* 126
Sum 634 119 117 154.5 122** 121**
Nakashibetsu 1974 93 126* 124* 20.3 127* 121
1975 296 117* 109* 63.9 117* 108
1976 222 116* 107 48.6 117 109
Sum 518 J16 108 112.5 117** 108
Hokkaido Shintoku 1974 111 116 130 20.3 120 146*
1975 522 123 108 79.4 119 110
1976 293 119 107 57.8 120* 113*
Sum 815 121 108 137.2 120* 111
Sapporo 1974 185 106 105 36.7 98 125*
1975 265 113 116 62.2 112 120
1976 225 118* 116* 58.0 120* 123*
Sum 490 115 116 120.2 116** 121**
Average 1974 171 118 119 36.3 115 121
1975 367 118 112 74.4 116 114
1976 235 115 115 55.5 117 118
Sum 602 117 113 129.9 117 115
Aomori 1974 225 106 108 44.7 108 129*
1975 508 100 102 90.0 98 107*
1976 408 102 120 88.2 102 117
Sum 916 101 110 178.2 100 112
Tohoku Yamagata 1974 - - — - - -
1975 330 112 117 73.2 112 122
1976 407 100 124 96.3 111 125
Sum 737 105 121 169.5 111 124
Average 1974 - - - - - -
1975 419 104 107 81.6 104 113
1976 408 101 122 92.3 106 121
Sum 827 103 115 173.9 106 118

Note 1) Check cultivar: Heidemij.
2) Sum: Sum of yields for 1975 and 1976.
3) =+, =+ Significantly different from Heidemij ata level of 5 % or 1 %, respectively.
. 4) Values of “Sum” of green yields and on the “Average” were not analyzed statistically.
5) Hok.: Hokushi, Sen.: Senpoku.

& THeidemij; l2BWTHE{, T K7, 30R ZHARRE L UEENRRLEL, R
Bz Ry L) Th o, BRELEOMICEBARERS EREVER TV EH
Tl R TR ERNZ WAL, B2,
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Table 11 Seed yield and the related characters
Character Hokushi Senpoku Heidemij

1975 3.2 3.2 2.7
Seed yield 1976 (kg/a) 4.3 7.4* 4.6

Average 3.8 5.3* 3.7

Percentage against Heidemij (%) 103 143 100
No. of panicles/ No. of tillers 57.3 74.9* 57.5
Length of panicle (cm) 10 8 9
No. of panicles per m® 651 664 637
Seed weight per panicle (mg) 66 111* 73
1000-kernel-weight (mg) 242 343" 252
Germination rate (%) 79 92 82
Germination percentage (%) 99 98 95

Note 1) Data are obtained from 1976 except for seed yield.
2) s+ s: Significantly different from Heidemij at a level of 1 %.

Table 12 Chemical component in hay experiments (%)
( 3 cuttings a year, Kunneppu, 1975)
Crop Cultivar Crude  Crude  ypp  Crude  Crude  pop  ppy ppy
protein fat fiber ash
1st Hok.** 7.0 3.3 45.6 38.1 6.0 3.1 50.4 56.9
Hei. ** 7.7 3.1 46.1 36.2 5.9 3.7 52.7 51.4
Sen.** 8.6 3.4 44.1 37.0 6.9 4.6 52.1 58.0
2nd Hok. 19.0 5.1 39.6 26.4 9.9 14.5 67.7 63.0
Hei. * 19.6 5.8 39.9 25.2 9.5 15.0 69.1 70.8
Sen.** 19.1 4.0 49.3 28.9 8.7 15.1 61.3 51.7
3rd Hok. 11.0 4.0 55.0 22.5 7.5 6.9 69.0 63.6
Hei. 13.7 4.7 50.8 22.0 8.8 9.5 70.5 61.1
Sen. 12.0 4.0 53.4 21.6 9.0 7.8 70.4 56.8

Note 1) DCP: Digestible crude protein.
2) NFE: Nitrogen free extract.
3) TDN: Total digestible nutrient.
4) DDM: Digestible dry matter.

5) Hok. : Hokushu, Hei. : Heidemij, Sen. : Senpoku.
6) =+: Heading stage, *: Early heading stage, Others: Vegetative stage.
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Table 13 Chemical component in grazing experiments ( %)
(5 cuttings a year, Kunneppu, 1975)
Crop  Cultivar pf:t‘;dii Crude  ypgp Gfpde  Crude  pep DN DM
1st Hok. 19.4 5.5 47.1 19.0 9.0 14.8 76.0 88.9
Hei. 21.8 5.4 43.8 19.2 9.8 17.1 76.6 87.6
Sen. 18.8 5.0 46.1 20.6 9.5 14.3 74.0 79.2
3rd Hok. 16.5 5.8 41.4 26.1 10.2 12.1 67.0 63.6
Hei. * 17.4 6.1 42 .4 23.4 10.7 12.9 70.3 65.0
Sen. * 16.6 5.5 43.5 25.1 9.3 12.2 68.2 65.5
4th Hok. 15.1 4.9 43.4 26.3 10.3 10.8 66.3 64.0
Hei. * 16.0 4.9 44.9 24.3 9.9 11.6 68.9 63.3
Sen. * 12.9 4.2 47.3 26.5 9.1 8.7 65.2 62.4
5th Hok. 11.5 3.8 54.6 22.1 8.0 7.3 69.5 66.0
Hei. 13.0 3.9 53.8 21.2 8.1 8.8 71.1 64.8
Sen. 10.2 3.6 54.3 23.7 8.2 6.2 67.4 59.3
Note 1) DCP: Digestible crude protein.
2) NFE: Nitrogen free extract.
3) TDN: Total digestible nutrient.
4) DDM: Digestible dry matter.
5) Hok. : Hokushi, Hei. : Heidemij, Sen. : Senpoku.

6) +: Early heading stage, Others: Vegetative stage.
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New Timothy Variety “Hokushu”

Seiichi UEDA**, Tetsuo MASUTANI*, Masamichi FURUYA*,
Seiichiro HIGUCHI* and Sakio TsuTsul®

Summary

The new timothy variety “Hokushi” was bred at Hokkaido Prefectural Kitami Agricultural Ex-
periment Station. It was recommended by the Hokkaido Prefectural Government and was registered and
released as “Timothy Norin No. 3" by the Ministry of Agriculture and Forestry of Japan in 1977. Brief
descrip tions are as follows :

Source : Experimental line Kitakei 4201 bred at Kitami, Agricultural Experiment Station.

Method of breeding : Mass selection.

Descriptions : This new variety is a late-maturing type attaining heading stage about two or three
weeks later than the early-maturing variety Senpoku (Table 1); it has a high yield for hay (almost the
same yield as the early hay type cultivar Senpoku as shown in Tables 8 and 9) and a high yield also for
grazing (1179 of check cultivar Heidemij in Hokkaido, Table 10); it has a relatively low yield in spring
and a vigorous growth in fall (Table 5), a good aftermath production or regrowth (Table 6) and finer and
more numbers of stems than Senpoku (Table 6); it is moderately resistant to timothy rust and purple
spot (Tables 2 and 3); it has a lower seed yield than Senpoku, but almost the same seed yield as
Heidemij (Table 11); as for winter hardiness, it is slightly lower than Senpoku, but almost the same as
Heidemij (Table 4).

Breeder seed : Kitami Agricultural Experiment Station, Kunneppu—cho, Tokoro-gun, Hokkaido, Japan.

* Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, 099-14,
Japan.
**  Hokkaido National Agricultural Experiment Station, Sapporo, 061-01, Japan.
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