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Table 1.

Basic population
4,366 spaced plants derived from
18 cultivars or strains

Selection
49 plants, derived from 11 cultivars
or strains

Clonal evaluation on seed productivity
49 clonal lines from 11 cultivars or

strains
] v
Selection
40 clonal lines from 8 cultivars
or strains
v
Polycross

40 clonal lines

Selection on seed productivity
9 clonal lines from 4 cultivars or

strains. I
v
Population for maternal line selection Progeny test
in the competing condition with white 9 polycrossed
clover. progenies.
3,498 spaced plants derived from
9 maternal lines.
v
Selection ‘
81 plants from 7 maternal lines.
Clonal evaluation on seed productivity ‘
81 clonal lines from 7 maternal lines.
Selection
16 clonal lines from 5 maternal lines,
as parental clones of Fuureppu
1st generation seed harvest as ‘
"Kitakei 00301"
v

2nd generation seed (breeder's seed) ‘
harvest as "Kitami No. 7"

v
Regional tests Tests for winter hardiness,
in Hokkaido chemical composition and
at 5 locations other characters

Registration by the Ministry of Agriculture Forestry and Fisheries
of Japan and Recommendation by the Hokkaido Government.

Fig. 1. Process of breeding Fuureppu

Locations of regional tests

Locations

Tenpoku:
Konsen:
Kitami:
Shintoku:
Sapporo:

Hokkaido Tenpoku Agricultural Experiment Station
Hokkaido Konsen Agricultural Experiment Station
Hokkaido Kitami Agricultural Experiment Station

Hokkaido Animal Research Center

National Agricultural Research Center for Hokkaido Region
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Table 2. Morphological characters in spaced planting (Kitami, average of two years from 2003)

. Plant height (cm) Culm Lea(f le;1gth Leaf width(mm) [ eaf Ear Ear
Cultivar length cm color® length color®
Spring  1st”  2nd”  3rd”  (cm)  Flag 1st leaf>’ Flag 1st leaf? (cm)
Fuureppu 35 175 100 44 155 23.0 30.5 6.6 10.1 4.70 19.8 2.96
Aikappu”’ 34 167 92 41 149 19.2 27.3 6.4 9.9 4.63 18.5 3.19
Culm Growth habit* Plant
Cultivar  thickness deameter density®
(mm)  Spring Heading”  Fall (cm) Y
Fuureppu 1.54 1.6 29 3.2 65 5.01
Aikappu 1.46 2.0 3.0 3.2 70 5.38
1) 1st, 2nd and 3rd: 1st, 2nd and 3rd crop, respectively. 2) 1Ist leaf under flag. 3) 1: light, 9: dark.
4) 1: erect, 9: prostrate. 5) Heading stage. 6) 1: sparse, 9: dense.
7) Check cultivar. The same cultivar is used in the later tables.
Table 3. First heading date (Average of two years from 2003)
Cultivar Tempoku Konsen Kitami Shintoku Sapporo Average
Fuureppu 5-Jun 11-Jun 2-Jun 3-Jun 5-Jun 5-Jun
Aikappu 5-Jun 11-Jun 2-Jun 3-Jun 6-Jun 5-Jun
Table 4. Susceptibility to brown spot disease'’ (caused by Drecheslera bromi (Died.) Shoem.)
Tenpoku Konsen Kitami Shintoku Sapporo
Cultivar 2003 2004 2002 2003 2004 2003 2004 2003 2004 Average

2nd  3rd 2nd  2nd Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd 3rd 2nd

Fuureppu 2.0 35 1.0 1.3 1.3 33 48 25 30 28 10 28 45 20 30 25 20 23 2.5
Aikappu 28 50 2.0 1.3 15 38 50 30 38 30 20 38 50 28 35 20 40 25 3.2

1) Observed in natural infecting condition on the field. 1st, 2nd and 3rd mean 1st, 2nd and 3rd crops, respectively. 1: healthy, 9: severe.

Table 5. Cold tolerance”  (Konsen)

: 4)
Percentage of No. of emerged tiller®’ Vigor in early spring®’ Dry matter yield™ of

Cultivar lost plants 1st crop

Exp. 1 Exp. 2 Exp. 3 Exp. 1 Exp. 2 Exp. 3 Exp. 1 Exp. 2 Exp. 3 Exp. 1 Exp 2 Exp. 3
Fuureppu 2.0 0.0 3.6 4.8 5.2 3.1 59 6.7 45 92 41.1 75
Aikappu 0.0 0.0 3.8 4.9 5.0 3.5 5.7 6.1 4.7 99 39.9 84

1) Average of two years from 2003. Exp. 1: covered with snow. Exp. 2: Covered with snow, and snow mold was controlled.
Exp. 3: Exposed to the air, and snow mold was controlled.
2) 1: few, 9: many. 3) 1: poor, 9: good. 4) Exp. 2 is indicated in kg/a. Exp. 1 and 3 are indicated in the percentage toward Exp. 2.
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Table 6. Observational results of winter survival'’
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Cultivar Tempoku Konsen Kitami Shintoku Sapporo Average
Fuureppu 59 4.8 5.3 7.0 7.0 6.0
Aikappu 5.0 44 5.0 6.4 6.3 54
1) 1: poor, 9: good. Average of two years from 2003.
Table 7. Observational results of agronomic characters®’
Plant hight®’ No. of Vigor"
Cultivar (cm) ears® ¥’ Early 2nd 3rd Late
Ist 2nd 3rd Ist 2nd spring flush® flush®’ fall
Fuureppu 91 74 51 3.4 1.7 6.4 6.2 55 44
Aikappu 86 71 49 3.3 1.9 6.0 5.1 4.7 4.3
1) Average of all locations in two years from 2003 unless otherwise stated.
2) 1st, 2nd and 3rd mean 1st, 2nd and 3rd crops, respectively. 3) 1: non or few, 9: many. 4) 1: poor, 9: good.
5) Average of two locations (Kitami and Shintoku) in two years from 2003.
Table 8. Dry matter yield of each year and crop’.
Tenpoku Konsen
Cultivar Year Crop”’ Year Crop”’
2002 2003 2004 Average® 1st 2nd 3rd 2002 2003 2004 Average® 1st 2nd 3rd
Fuureppu 96 108 120 114~ 113 115" 114 102 98 102 100 96 104 105
Aikappu 15.9 96.4 81.1 88.8 41.7 27.2 19.9 26.1 85.2 78.8 82.0 37.2 279 16.9
Kitami Shintoku
Cultivar Year Crop® Year Crop®
2002 2003 2004 Average® 1st 2nd 3rd 2002 2003 2004 Average® 1st 2nd 3rd
Fuureppu 97 105* 103 104 99 110 104 110* 116* 106 111 112 108 113
Aikappu  30.7 82.0 70.5 76.3 32.0 26.3 18.1 217 744 83.7 79.0 32.5 30.5 16.1
Sapporo Average®’
Cultivar Year Crop”’ Year Crop”’
2002 2003 2004 Average® 1st 2nd 3rd 2002 2003 2004 Average® 1st 2nd 3rd
Fuureppu 106 113 108 110 109* 107 124 102 108**  108** 108** 106* 109**  110**
Aikappu 16.9 62.6 73.7 68.2 385 22.7 71 23.5 80.1 77.6 78.9 36.4 26.9 15.6

1) Aikappu and Fuureppu are indicated in kg/a and in the percentage toward Aikappu, respectively.

sk skok

, . Significantly higher than Aikappu at 5% or 1% level, respectively.

2) Average of all locations.

3) Average of two years from 2003.
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Table 9. Dry matter ratio of each crop'’.

Cultivar Tenpuku Konsen Kitami

1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd
Fuureppu 20.8 22.7* 23.0 20.3 20.4 19.7 19.6 252 239
Aikappu 20.7 23.7 24.4 19.5 20.7 20.0 19.4 24.7 24.3

. Shintoku Sapporo Average®’

Cultivar Ist 2nd 3rd Ist 2nd 3rd Ist 2nd 3rd
Fuureppu 19.0 22.3 21.0 21.7* 289 27.5% 20.3%* 239 23.0%*
Aikappu 18.6 22.1 21.1 21.1 28.2 28.7 19.9 239 23.7

1) Average of two years from 2003.

sk skok
5

2) Average of all locations.

. Significantly different from Aikappu at 5% or 1% level, respectively.

Table 10. Yield and Alfalfa ratio in Smooth bromegrass - alfalfa mixed culture’ (Kitami)

2003

2004 Average”’

Cultivar Ist ond 3rd Total Ist 2nd

3rd Total 1st 2nd 3rd Total

Dry matter yield of smooth bromegrass®’
Fuureppu 85 113 238 93 119 142
Aikappu  36.9 9.8 0.8 475 79.9 11.3

413 127 108 128 358 115
1.6 92.8 58.4 10.6 1.2 70.2

Dry matter yield of Alfalfa®
Fuureppu 105 104 109 105 82 116
Aikappu 35.4 28.3 14.2 78.0 12.3 20.9

75 93 99 109* 89 100
20.1 534 23.9 24.6 17.2 65.7

Dry matter whole® yield®’

Fuureppu 95 106 115 101 114 125* 100 114 105 115 106 108

Aikappu  72.3 38.2 15.1 125.5 92.3 32.2

21.7 146.2 82.3 35.2 184 135.9

Ratio of Alfalfa (%)
Fuureppu 54.0 73.1 89.3 65.1 9.8 60.1
Aikappu 49.2 74.3 94.6 62.2 13.5 64.8

69.6 29.9 31.9 66.6 79.4 45.2
92.6 36.6 31.4 69.5 93.6 48.6

1) Amount of seeding: smooth bromegrass 150g/a, alfalfa (cultivar: Hisawakaba) 30g/a.

*: Significantly different from Aikappu at 5% level.
2) Average of two years from 2003.
3) Aikappu and Fuureppu are indicated in kg/a and in the percentage
4) Smooth bromegrass and alfalfa.

toward Aikappu, respectively.

Table 11. Chemical composition’’ (Hokkaido Animal Research Center)

Acid Neutral Organic Total
. Crude Crude L
Cultivar ash? protein? detergent detergent cell digestible
Fiber®’ Fiber®’ wall®’ nutrients®’
1st crop
Fuureppu 8.8 12.4 33.3 614 57.3 65.1
Aikappu 8.9 12.2 33.4 61.6 57.8 65.3
2st crop
Fuureppu 9.2 9.6 359 64.7* 60.9 59.5
Aikappu 9.4 10.0 35.6 63.6 60.2 60.1
3st crop
Fuureppu 11.2 12.9 30.5 54.8 53.0* 62.9
Aikappu 11.3 13.3 30.2 54.0 52.1 62.5
1) Average of two years from 2003. Materials were sampled in Kitami. *: Significantly different from Aikappu at 5% level.
2) Dry matter basis(%). 3) Estimate by the near infrared reflectance spectroscopy.
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Table 12. Results of seed productivity test (Kitami) "’

55897 (2005)

First First Culm ear No. of Seed Seed yield 1000-kernel
Cultivar heading flouring length length panicles yield per panicle weight

date date (cm) (cm) (/m?*) (kg/a) (mg) ()
Fuureppu 3-Jun 26-Jun 156 19 181* 1.84 120 3.92
Aikappu 2-Jun 26-Jun 157 18 230 1.71 32 3.65
1) Average of two years from 2003.

*: Significantly different from Aikappu at 5% level.
Table 13. Winter survival and Dry matter yield on the simulated grazing condition (Kitami) "’
Winter Dry matter yield”’

Cultivar survival* Year Season” *’

2003 2004 2003 2004 Total” May-June  July-Aug. Sep.—Oct.
Fuureppu 5.3 4.5 101 103 102 98 102 114*
Aikappu 55 4.0 79.5 75.6 155.1 61.0 69.9 24.2
1) *: Significantly different from Aikappu at 5% level. 2) 1 :poor, 9 :good.

3) Aikappu and Fuureppu are indicated in kg/a and in the percentage
4) Total amount of two years from 2003. 5) Season of harvest.
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Fuureppu Aikappu

Photographed on June 8th, 2004.
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A New Smooth Bromegrass (Bromus inermis Leyss.)
Cultivar “Fuureppu”

Hiroyuki TAMAKI*', Koichi SATO*', Akira YOSHIZAWA™*?, Hideo SHIMOKOJI*?,
Masamichi FURUYA*?, Kazunori ASHIKAGA™', Hiroki FUJII*°, Masataka TORIKOSHI*®,
Haruhiko NAKAZUMI*? and Koichi KAWAMURA™’

Summary

Smooth bromegrass (Bromus inermis Leyss.) is a perrenial cool-season forage grass resistant to draught and
freezing hardiness. Its new variety "Fuureppu" was bred in Hokkaido Kitami Agricultural Experiment Station be-
tween 1986 and 2004 by maternal selection method from 16 clones belonging to five maternal lines. After three-
year tests from 2002, where "Fuureppu" was examined as "Kitami No. 7", it was registered to Ministry of
Agriculture, Foresty and Fishery of Japan as "Smooth bromegrass Norin No. 2". "Fuureppu" is moderate in matur-
ity, higher in yield and more resistant to brown spot disease caused by Drecheslera bromi (Died.) Shoem. than
"Aikappu", the current commercial variety. "Fuureppu" suits to all areas in Hokkaido, Japan, and should be culti-

vated for forage use.
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