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Grop [ Group[l Grouplll GrouplV
1969 | Iroaulation test
to purple spot
1970 | Senpolas;3, 498 plants | — [ Selection:47 plants ]
V y
[Selection: 148 plants | [ Open pollimation ]
| |
1971 | Field resistance test Inoculation test Inoculation test
to purple spot 10 purple spot to purple spot
148 selected plants Open pollinated 10, 363 plants derived from
progenices; 3, 408 plants 53 alltivars amd strains
| v
1972 Field resistance test
to purple spot
LT selecte plats | Field resistance test
to purple spot
1973 Polycross 574 selected plants
5 selected plants
v J v
1974 [[Selection:3 plants [Kitakei syn T4 | \Selectim:lZ plants derived
N6 Na 40, No 42 i from Hokurenkairyousyu
Inoculation test
1o purple spot
Kitakei syn 74302;
1, 857 plants
V
1975 Field resistance test Polycross Iroculation test
to purple spot 12 selected plants to purple spot
176 selected plants y Kitami No 4;127 plants
197 Troculation test I
to purple spot Field resistance test
polycrossed progenies; 10 purple spot
801 plants 5 selected plants
y
1977 | 24 selected clones Field resistance test
derived from ecotypes to purple spot ]
1978 | collected in Hkkaido | 238 selected plants
i " y Selection:2 plants
1979 [ Polyeross [Selecumﬂ plants ‘ Sloction 71 plans incluling No 5
1981 |57 clamal lines including N 37, No 38 | |lincluding No 4
"
1982 | Polycross progeny test
1984 | 57 progeny lires and 3 check ailtivars
' !
1985 [ Selection Breeder seed v Preservation
1986 | 7 clomal lires, ¢ D S 2 seed Performence test of 33 selected
1987 | as parental clanes of Akkeshi Kitami No, 16 and claes
— T — 3 check aultivars
1988 | Regiomal test Tests for resistance to diseases,
in Hokdaido and Tahoku, winter hardiness, grazing and
1991 | at 8 locations other dharacters

1992 Registration by the Ministry of Agriculture, Forestry and Fisteries of Japan, and Recomendation by the Hokkaido
Government,

Fig.1 Process of breeding Akkeshi
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Table 1 Inoculation test with purple spot, caused by Cladosporium phlei (Gregory) de Vries of

parental clones of Akkeshi (Kitami)

Inoculation test

Field resistance test

No. of Parental

Cycle of  plants Clone No.  Susceptibility "’

Susceptibility I’
Year Clone 1st 2 nd 3rd Year

Group selection tested or mean of seedling tested  No. crop  Crop  crop tested

I 1 3,498 6 2.0 1970 6 3.5 1.0 2.5 1973
40 3.0 40 2 2.0 2.5
42 3.0 42 3 2.0 4.0
Whole mean 3.9 - - -

I 3 1,857 37 2.0 1974 37 1.0 1.0 1.0 1978
38 2.0 38 1.0 2.0 3.0
Whole mean 3.0 - - -

I 2 801 34 2.0 1976 34 1.0 1.0 1.0 1978
Whole mean 4,2 - - -

v 1 127 36 1.4 1975 36 1.0 2.0 2.0 1977
Whole mean 3.1 - - - -

1) 1 : healthy, 5 : severe.
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Table2 Parental clones of Akkeshi

Clone Original breeding material

6 Senpoku

34 Polycrossed progeny of

Hokuren—kairyousyu

36 Kitami No, 4V’

37 Kitakei Syn, 743022

38 Kitakel Syn. 74302%

40 Senpoku

42 Senpoku

1) A synthetic cultivar using 9 clones,
2) An experimental synthetic strain using 5
clones,
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Tabled Some agronomic characters of parental clones of Akkeshi (Kitami, 1 st crop, 1991)

Panicle Culm Flag leaf  Flag leaf  Plant height? Regrowth® Early
plus culm  length length width of 2nd crop Purple?’  after Leaf4’ heading
Clone length(cn) (cm) (cm) (em) (en) spot cutting color date
6 172 15.4 10.9 0.9 58 1.0 2.8 2.5 16 June
34 156 15.3 12.8 0.9 51 1.1 2.2 3.0 19 June
36 136 18.1 12.5 L1 58 1.0 1.2 2.1 22 June
37 142 17.2 14.4 1.0 56 Lo 3.1 2.0 18 July
38 156 19.9 1.9 1.0 56 1.0 L7 2.1 17 July
40 179 16.1 12.4 0.9 61 L0 2.1 2.1 18 June
42 150 4.5 14,2 1.1 70 1.0 2.0 2.1 18 June
1) Average of 1987 and 1988. 2) 1 : healthy, 5 : severe.

3) 1 :good, 5 : poor, observed in 1987and 1988.

Table4 Locations of regional test

4) 1 :light, 5 : dark.

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 Husbandry Experiment Station
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Table5 Morphological characters in spaced planting (Kitami, 1 st crop, average of 1989 and 1990)

Plant height (em) Culm Panicle Leaf length(en)
] GTO}’V‘}‘ length Culm? length  Panicle? ——————
Cultivar habit? Spring  1Ist™ 2nd (em)  thickness (em) thickness Flag  1st leaf®
Akkeshi 3.5 39 130 86 115 5.2 14.1 5.1 14.0 21.8
Hokusen® 5.3 37 139 68 122 6.2 15.4 4.9 4.1 30.8
Hokushu 3.9 45 17 64 93 5.3 17.5 4.4 15.7 31.2
Nosappu 3.2 41 136 97 122 3.7 13.3 5.6 13.5 26.6
Leaf width(em) Angle® No. of panicless®
—_—— of No, of8? ————— Culm® Node®  Leaf®
_ Cultivar Flag 1st leaf growth tillers st 2 nd color color color
Akkeshi 1.0 1.2 5.3 5.7 8.7 3.9 5.9 5.1 5.3
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 L1 1.2 5.3 5.0 8.8 4.1 5.5 6.0 5.1
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) lstor 2nd: 1stcropor 2nd crop.
8) Check cultivar, The same cultivar was used in the later tabels,
Table6 Early heading date
Hokkaido Tohoku?

Cultivar 1989 1990 Average 1989 1990 1991 Average
Akkeshi 27 June 17 June 22 June 22 June 13 June 14 June 17 June
Hokusen 30 June 18 June 24 June 25 June 14 June 16 June 18 June
Hokyshu 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 to 1991.
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Table7 Purple spot, caused by Cladosporium phlei (Gregory) de Vries, susceptibilities!’
to natural infection in the field

Hokkaido Téhoku®
1988 1989 19905° 1989 1990 1991
Cultivar Ist? 2nd® 1st?2nd® 3rd® Ist 2nd  Average Ist 2nd 2nd 3rd st 2nd 3rd  Average
Akkeshi L4 1.8 19 20 19 L4 L5 1.6 20 23 35 33 14 25 10 2.3
Hokusen 33 32 89 35 L9 31 24 3.0 33 33 33 25 L9 25 L3 2.8
Hokushu 2.8 2.6 34 31 20 25 21 2.8 33 28 35 28 L4 25 L3 2.5
Nosappu L9 24 27 27 L5 23 L9 2.2 38 33 30 20 L9 19 L3 2.5

1) 1 : healthy, 5 : severe.

2) Average of 3 locations.

4) Konsen.

Table 8 I[noculation test with conidiospores spray
of Cladosporium phlei (Gregory) de Vries
(Kitami, 1991)

5) Average of 4 locations.

3) Average of 5 locations.

6) Iwate.

Table9 Brown stripe, caused by Scolecotrichum
graminis Fuckel , susceptibilities? to
natural infection in the field

Percentage of plants Cultivar Kitami? Sapporo Iwate®
No. of -
Akkesh 3.0 2.8 1.7
plants Moderately esh
Cultivar  tested Resistant resistant  Susceptible Hokusen 2.5 2.1 1.8
Akkeshi 49 87.8 10.2 2.0 Hokushu 2.5 2.1 L1
Hokusen 90 55.6 302 12.2 Nosappu 3.2 3.3 1.6
Hokushi 4 53.7 3.7 14.6 1) 1 : healthy, 5 :severe.
2) Avcrage of 4 observations.
Nosappu 79 57.0 3.6 11.4

Table 10 Observational results of winter

3) Average of 6 ovservations.

Table 11 Experimental results of winter hardiness

hardiness? for seedling plants (Kitami, 1989-1991)

Hokkaido Tohoku® Survival percentage of wintered plants

Cultivar 19892  1990% 1989 1990 1991 Exp. 1V Exp. 2%

Akkeshi L7 1.9 1.3 L7 L5 Cultivar 1989 1990 1991 1989 1990 1991
Hokusen 1.8 2.2 1.2 1.2 15 Akkeshi 98.8 100.0 98.7 98.7 988 100.0
Hokushn L7 1.8 L2 1.3 1.3 Hokusen 100.0 100.0 100.0 94.9 100.0 100.0
Nosappu 1.6 1.8 L4 1.5 1.5 Hokushd  98.3 100.0 100.0 9.1 983 100.0
1) 1 :full stand, 5 : thinned stand. Nosappu 949 96.7 100.0 94.4 100.0 100.0

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

1) Sown in the ecarly August.
2) Sown in the late August,

Table 12 Cold tolerance (Konsen, 1990 —1991)

Dry matter yield of
Lst crop (kg/a)

Winter hardiness Early Spring vigor?

1990 1991 1990 1991 1990 1991
Cultivar Exp, 1¥ Exp. 2 Exp. | Exp. 2 Exp. | Exp. 2 Exp. 1 Exp 2 Exp, 1 Exp 2 Exp 1 Exp, 2
Akkeshi 2.0 1.8 3.0 2.7 2.2 1.8 2.0 L2 7.5 848 343 313
Hokusen 2.3 1.8 3.2 3.1 2.2 1.7 2.2 1.3 616 745 3L7T 283
Hokushu 1.1 1.3 2.8 2.2 1.7 1.2 1.8 1.0 80.7 8.9 284 313
Nosappu L8 L2 2.9 2.1 L7 1.3 ] L0 8.8 8.3 352 3.5

1) 1 :full stand, 2 : thinned stand.
3) Exp. 1 : Removed snow, Exp, 2 : Covered snow,

2)

1 : good, 5 : poor.
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Table 13 Regrowth!’ after cutting
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After 1st cutting

After 2 nd cutting

Hokkaido? Tohoku Tohoku
Cultivar 1989 1990 1999% 1991 1989%’ 1990% 1991%
Akkeshi 2.1 1.5 3.5 3.5 3.5 2.5 2.4
Hokusen 3.5 3.6 4.0 3.7 3.1 2.0 2.1
Hokushi 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. 2) Averageof 4 locations,
3) Yamagata. 4) Average of 2 locations, 5) Iwatw,
Table 14 Lodging!’ of each crop
1 st crop 2nd crop

Hokkaido Tohoku Hokkaido®’
Cultivar 1989% 1990% 1989 1990* 1991% 1989 1990
Akkeshi 3.5 1.4 3.5 2.8 3.1 1.6 1.3
Hokusen 2.3 1.5 3.8 2.8 3.1 1.9 1.0
Hokushua 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

1) 1 :nonorslight, 5

5) Yamagata.

. severe,
3) Average of 4 locations.

2) Average of 5 locations,
4) Average of 3 locations,

6) Average of 2 locations,
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Table 15 Observational results of some agronomic characters

Plant height No. of panicles ?1(1)19 rosf Vigor
() (Degree)® (per )*  perof Coverage
Early”  Late of fall
Cultivar ~ 1st!” 2nd? 3rd2 1Ist 2nd Ist 2nd 1st® 2nd® gpring fall seedling® Sprout' ¢’ ()1
Akkeshi 110 67 6 43 2.6 405 81 971 745 2.2 2.5 19 2.3 100
Hokusen 11 65 51 40 L3 242 3 8 345 2.2 2.2 2.2 2.6 100
Hokusha 101 59 9 L2 09 19 29 912 13 2.2 2.2 2.6 2.1 100
Nosappu 115 73 52 48 31 637 102 925 633 1.7 2.2 L9 L9 99
1) Average of 8 locations for 2 or 3 years except year of seeding,
2) Average of 3 locations for 3 years except yeat 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 ro 2 years except yeat of seeding,
5) Average of 2 locations for 2 years except yeat of seeding,
6) Kitami. Average for 2 years except year of seeding.
7 1 :good, 5 : poor, Average of 8 locations for 2 or 3 years except yeat of seeding,
8) 1 :good, 5 :poor, Average of 7 locations for 2 or 3 years,
9) 1 :good, 5 : poor, Average of 5 locations, Observed in 1998.
10) 1 : good, 5 : poor. Average of 2 locations for 1 or 2 years except year of seeding,
11) Average of 4 locations for | or 3 years,
12) Ist, 2nd or 3rd ; 1st, 2nd or 3rd crop,
Table 16 Dry matter yield of Akkeshi (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®’
K 13.3 (136) 1610 (128)* 114.1 (1t4)* - 275.1 (122)* 288.3 (122)* - -
onsen
Kitami 49.7 (97)  126.5 (113)  91.8 ( 96)  100.6 (102) 218.3 (106) 268.1 (104) - 368.7 (103)
1tami
Sintok 46.8 (111)* 139.2 (112)* 158.5 (116)* - 2977 (114)* 344.5 (113)* - -
mntoku
T L 39,1 (100)  122.6 (108) 118,8 (105) 116.7 (110) 241.5 (107)  280.6 (106) - 397.3 (107)*
enpoku
617 (97)  153.4 (111)* 123.4 (108)* - 276.8 (110)* 338.4 (107)* - -
Sapporo
Average 42,1 (102)  140.5 (115)* 121.3 (108) 108.7 (106) 261.9 (112)* 304.0 (110)* - 383.0 (105)*
Tohoku?’
Aomori - 120.9 (105) 1379 (11D* 122.9 ( 95) - - 388.6 (103) -
Iwate - 156.6 (100) 110.2 ( 95)  82.9 ( 90) - - 349.6 ( 96) -
Yamagata - 107.2 (189) 156.0 ( 99) 138.1 ( 86)* - - 401.4 C92)* -
Average - 128.2 (1 98) 134.7 (101)  116.9 ( 90) - - 379.9 (97 -

1) Sown in the spring of 1988.
3HCH

: Percentage ageinst Hokusen.
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2) Sown in the fall of 1988,
4) » : Significantly different from Hokusen at a level of 5 %.

ZEYT 5L, LEETRPEN, HILMIR TR
PPRENREELSND, 2 FRAY 3 EMET
R BWT bEROMEEE/R LTz, LR &K
BV T AEBMDORERFEZTT - 720, 4HFERD
R TRy 2y PPN T, REDOED
5b (7 w7yl OxkEtEZPPRIFLHERIEN
%

(7 vy OBFERIEHREERITICR U .

< 4

%

L

T

wx.

'l



IO e FEV—FNE TT ey OHERICOVT 99

Table 17 Dry matter yield of each crop of Akkeshi

Table 18 Dry matter percentage of each crop

Percentage ageinst Hokusen

Area Istecrop 2ndcrop 3rdcrop
Hokkaido?’ 107 125* -
Tohoku? 94 17 89*
Average 101 1227 -

1) Average of 1989 and 1990 at 5 locations,

2) Average of 1989 to 1991 at 3 locations,

3) = : Significantly different from Hokusen at
a level of 5 9.

1 st 2 st 3 st
Area Cultivar crop crop crop

Hokkaido!?  Akkeshi 23.3 25.0 -
Hokusen 23.1 21.8 -

Tohoku?’ Akkeshi 26. 4 26.4 24.3
Hokusen  25.9 25.0 24.6

Average Akkeshi 24.9 25.7 -

Hokusen 24.6

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

Table 19 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
Akkeshi 36.7 49.0 51. 5% 57.6 98.0 102. 6 63.8 47.9 49. 9*
Hokusen 377 37.4 21.2 51.1 112.1 97.9 94. 1 33.3 21.6
Hokushu 41. 8 45.1 38.1 56.2 111. 8 95. 3 94.3 39.4 40.9
Nosappu 43.4 92.9 89.2 56.5 124.0 113.6 76.2 74.8 78.1

1) Amount of sceding : Timothy 1. Okg./10a, red clover (Sapporo) 0.3kg 10a.
2) * : Significantly different from Hokusen ai a level of 5 %.
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Table 20 Chemical composition!?” (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
Akkeshi 1.7 4.9 8.0 34.8 44.9 37.0 38.9 32.3 34.1
Hokusen 10.9 4.5 9.8 36.4 44.4 38.8 35.0 32.7 30.7
Hokushi 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 37.86 30.0 29.5
1) Sanpled at Kitami in 1989, 2) Dry matter basis (%).
3) Values analysed by ¢ ~Amylase + Cellulase digestion method (9%).
4) Leaf : Leaf blade. Stem : With sheath and panicle.
Table 21 Seed yield and the related characters (Kitami, 1989 - 1990)
No. of panicles Seed weight b
Seed yield (kg a) per nf per panicle (ng) 1000~
kernel— Germination?

Cultivar 1989 1990 Average 1989 1990 Average 1989 1990 Average weight (mg) percentage (%)
Akkeshi 3.20 2.95  3.07 565* 365 465* 5 718 67* 325 98
Hokusen 3.13 3.42  3.27 400 345 373 79 100 89 340 98
Hokusht 1.45 2.03 1.74 479 383 431 30 54 42 268 98
Nosappu 6.50 3.44 4,97 583 393 488 111 87 99 390 98

1) Average of 1989 and 1990.

2) * : Significantly different from lokusen at a level of 5 9%,
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Akkeshi Hokusen

Photographed on 25th June, 1991.
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New Timothy(Phleum pratense L.)Cultivar “Akkeshi”

Masamichi FURUYA*, Sakio TSUTSUI, Seiichi UEDA,
Tetsuo MASUTANI, Seiichiro HIGUCHI, Hideo SHIMOKOJI,
Koichi KAWAMURA, Haruhiko NAKAzUMI, Hiroki FUJII
and Sadao NAKAYAMA

Summary

The new timothy (Phleum pratense L.) cultivar “Akkeshi” was bred at the Hokkaido
Prefectural Kitami Agricultural Experiment Station. Akkeshi was recommended by the
Hokkaido Government, and was registered and released as “Timothy Reg. Syn. No. 5”7 by the
Ministry of Agriculture, Forestry and Fisheries of Japan in 1992,

A brief description follows :

Source and method of breeding: Akkeshi was bred by a synthetic method using 7 clones
derived from a Hokuren-kairyousyu polycrossed progeny line, and 3 cultivar and strans bred at
the Hokkaido Pref. Kitami Agr. Exp. Stn., Senpoku, Kitami No. 4 , and Kitakei Syn. 74302.

Description: The most inportant characteristic of Akkeshi is that it is a medium—early
maturing hay—pasture type, attaining an early heading date | to 2 days earlier than the medi-
um maturing check cultivar Hokusen and 5 to 8 days later than the early maturing cultivar
Nosappu. By breeding the medium -early maturing Akkeshi, the cutting period of the 1st
crop of timothy will be extended for a month or more under our conditions. It is the other 1m-
portant characteristic of Akkeshi that has higher resistant to purple spot by Cladosporium
phlei (Gregory) de Vries than Hokusen, Compared with Hokusen, Akkeshi has an erect stem
habit, lower and shorter plant height and culm length, shorter panicle and leaf length, nar-
rower leal width, thinner stem, with more stems and panicles in the Ist crop, and a taller
plant height, with more stems and panicles in the 2nd crop. Akkeshi is almost the same as
Hokusen in its resistance to Brown stripe by Scolecotrichum graminis Fuckel and timothy rust
by Puccinia graminis Persoon subsp. graminicola Urban, and also in its winter hardiness and
cold tolerance. Akkeshi is better in regrowth after the 1st cutting and aftermath production,
better in competitive ability, good in spring vigor, better in persistence, and slightly poor in
lodging of the 1st crop than Hokusen, The yielding ability of Akkeshi is good than that of
Hokusen in Hokkaido and slightly poor than that of Hokusen in the Tohoku district. Under
conditions of a seed mixture of timothy —red clover, Akkeshi is higher than Hokusen in timo-
thy annual dry matter yield and the proportion of timothy in later years after sowing, Akkeshi is
similar to Hokusen in its values of chemical components and dry matter disappearance for the
1st and 2nd crops. Seed production of Akkeshi is similar to Hokusen.

It is recommended for use in the permanent grasslands of Hokkaido,

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

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



