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Tablel. List of parental clones of

Aikappu.
Clone Original breeding
No. material
2 B-55

14 B-55

29 B-69

36 B-69

50 B-69
138 Fischer
167 Fischer
184 Fischer
226 Fischer
246 Sac
254 Sac
260 Saratoga
274 Saratoga

Table2. Observational results of some agronomic characters of parental clones of Aikappu (Kitami, 1968)

Early Plant

heading Heading Spring height? Leaf Leaf Leaf

Clone date date vigor? (cm) width¥  Leafiness  color® spot?®
2 6 June 11 June 9 115 2 L 3 3
14 9 June 12 June 5 117 1 L 2
29 9 June 12 June 9 111 1 LL 2 1
36 5 June 9 June 8 107 3 2 2
50 8 June 10 June 7 117 3 L 2 2
138 9 June 12 June 5 113 1 LL 1 2
167 4 June 8 June 8 138 2 2 2
184 2 June 6 June 5 112 2 L 3 3
226 8 June 10 June 7 114 1 LL 2 2
246 5 June 8 June 5 118 1 3 3
254 5 June 10 June 4 112 2 2 3
260 9 June 14 June 7 113 1 L 1 3
274 5 June 10 June 4 116 1 L 1 3

Note : 1) 1=poor, 9=good.
3) 1=wide, 3=narrow, Ist crop.
5) 1=dark, 3=light, 1st crop.

2) 1st crop.

4) L=leafy, LL=very leafy, lst crop.
6) 1=most, 3=least, 2nd crop.
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Table3. List of locations of regional test

Area Location

Hokkaido Konsen :Hokkaido Prefectural Konsen Agricultural Experiment Station

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

Tohoku Aomori  : Aomori Zootechnical Experiment Station

Yamagata : Yamagata Prefectural Animal Husbandry Experiment Station

1964 | Introduction of
breeding materials

16 introduced cultivars
and strains, and 1 native
strain

1965 | Basic population

2,193 spaced plants,
derived from 13 introduced
cultivars and strains, and

1966 | 1 native strain Clonal evaluation
1968 [ Polycross 278 clonal lines
1969 | 14 clonal lines
!
1970 | Progeny test Preservation
1972 of parental
clones
[ Selection, 13 clonal lines
1976
1979 | Syn. 1
(Breeder
seed) Performance
1981 tes
1982 est
Syn.2

1983 —

Regional test } ] Y
1984 | in Hokkaido Tests for resistance Comparison

and Tohoku, to diseases, winter between

at 7 locations hardiness, grazing Syn. 1 and
1986 and other characters Syn. 2

1987 | Recommendation
by the Hokkaido
Government

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

Fig.1 Process of breeding Aikappu
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‘Table4. Observational results of some morphological characters
(Kitami, 1st crop, average of 1985 and 1986)

Growth Plant height?  Culm Culm Panicle
habit! (cm) length thicllir?ess” length
Cultivar Spring  Heading Ist 2nd 3rd (cm) (cm)
Aikappu 4.2 2.3 118 85 57 97 5.7 19.6
Saratoga” 4.8 3.0 122 80 56 102 6.0 19.0
Flag leaf Flag leaf No. of Width
length width nodes  ho-of, o No.of of
Cultivar (cm) (cm) on rachis 1iers P plant®
Aikappu 20.2 0.7 4.1 2.7 3.2
Saratoga 19.9 0.8 4.0 1.8 3.9

Note : 1) 1=Prostrate, 6=erect, observed in 1986.

2) 1st, 2nd and 3rd; 1st, 2nd and 3rd crop, observed in 1985.

3) 1=thin, 9=thick.
4) 1=few, 5=many.
5) 1=few, 9=many.
1=narrow, 5=wide.

6
7

Table5. Heading stage

Check cultivar. The same cultivar was used as the check cultivar in the later tables.

Year Early heading date Heading date
Area tested Aikappu Saratoga Kunpi” Aikappu Saratoga Kunpa
Hokkaido 19852 5 June 4 June 5June 13 June 14 June 15 June
1986% 8 June 9 June 12 June 14 June 16 June 20 June
Tohoku 1985 — - — 26 May 27 May —
19869 22 May 22 May — 3 June 3 June —

Note : 1) Timothy, extremely early maturing cultivar.

2) Average of four locations.

3) Early heading date ; Average of five locations.
Heading date ; Average of two locations.

4) Early heading date ; Yamagata.
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Table7. Take-all, Gaeumannomyces graminis(Sacc)
Arx & Olivier var. tritici Walker, susceptibili-
ties! to natural infection in the field(Korsen)

1st crop 2nd crop
Cultivar 1985 1984 1985 1986
Aikappu 1.1 1.1 1.1 1.1
Saratoga 1.5 1.7 1.5 1.3

Note : 1) 1=least, 5=most.

Table9. Observational results of winter hardiness?
in Hokkaido

Year

tested Aikappu  Saratoga Kunpt?

1985% 2.4 2.1 2.4

1986% 2.4 2.6 1.7
Note : 1) 1=full stand, 5=thinned stand.

2) Timothy.
3) Average of four locations.
4) Average of five locations.

Table6. Leaf spot, Pyrenophora bromi(Diedicke) Drechsler, susceptibilities! to natural

infection in the field

1st crop

2nd crop

3rd crop

Cultivar 19847  1985%  1986Y  1984%

1985 1986  1984% 19859  1986%

Aikappu 1.5 1.3 1.9 2.3
Saratoga 1.5 1.8 1.9 2.5

2.3 2.7 1.0 3.0 2.2
2.5 2.9 1.0 3.0 2.4

Note : 1) 1=least, 5=most.
3) Average of three locations.
5) Aomori.

2) Average of two locations.
4) Average of four locations.
6) Kitami.

Table8. Inoculation test with smooth bromegrass scald, Rhynchosporium secalis(Oud.)
J. J. Davis (Hokkaido National Agricultual Experiment Station, unpublished)

Exp. 1 Exp. 2
No. of Percentage No. of Percentage
plants of plants plants of plants
Cultivar tested Resistant  Susceptible tested Resistant  Susceptible
Aikappu 12 8.3 18 16.7 83.3
Saratoga 12 8.3 18 22.2 77.8

Note : 1) Exp. 1 ; Inoculation on 5 January 1984,
2) Exp. 2 ; Inoculation on 28 January 1984.
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Tablel0. Experimental results of winter hardiness
for seedling plants (Kitami, average of 1984

and 1985)
Survival percentage
of wintered plants
Cultivar Exp. 1 Exp. 2
Aikappu 94.3 73.2
Saratoga 91.6 69.0
Nosappu® 81.7 69.2
Okamidori¥ 44.8 18.3

Note : 1) Exp. 1 ; Sown in the middle August.
2) Exp. 2 ; Sown in the early September.
3) Timothy.
4) Orchardgrass.

Tablell. Fertilizer response (Kitami, total or average of 1985 and A‘1986)

Relative annual dry  Relative plant height Relative No. of tillers

of 1st crop(%)?

of 1st crop(%)?

Aikappu Saratoga

Aikappu Saratoga

Fertilizer ~ matter yield(%)?
level? Aikappu Saratoga
L 78 92
M 100 100
H 124 133

98 100 109
100 100 100
113 119 115

Note:1) L; N+ P.Os+ K.0=12+10-12kg/10a/year,
M; N+ P.Os - K.O=18+15- 18kg/10a/year,

H; N+ P05+ K:0=24-20- 24kg/10a/year, respectively.

2) Percentage against M treatment.

Tablel2. Observational results of some agronomic characters

Regrowth? Lodging
After After 2nd crop
Ist cutting 2nd cutting 1st crop 1985

Cultivar 19847  1985%  1986%

1986% 1986°) S® T?

Aikappu 2.8 3.0 2.3
Saratoga 2.6 3.0 2.5

2.8 4.3 2.8 1.0
2.9 3.3 2.3 1.5

Coverage

Early Spring Late fall of fall'V
Cultivar 19849  1985!0 198610 19852 1986% Seedling (%)
Aikappu 1.3 2.3 2.4 2.6 2.9 1.9 74
Saratoga 1.0 2.0 2.7 3.1 2.8 1.9 67

Note : 1) 1=good, 5=poor.
2) Average of three locations.
3) Average of two locations.
4) Kitami.
5) Average of four locations.

6) Sintoku, 0= Non, 1=Slight, 5= Severe.
7) Tenpoku, 0=Non or Slight, 5=Severe.

8) 1=good, 5=poor.
9) Aomori.
10) Average of five locations.

11) Average of four Jocations, Observed in 1986.
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Tablel4. Dry matter yield of each crop of Aikappu
(total of 1985 and 1986)

TPAHy T, OBERNES TH5 T, T Percentage against Saratoga  Saratoga
- e e T ey . Area Ist crop 2nd crop 3rd crop Annual yield!
RINCRL 12, SEETHTIE 2 BEAE, 10 e R T
3 %%‘i r‘& 5 ]\ ﬁ‘_] jﬁ’c“@ %o %jtq’zk’;}bi 2 ° 3 Téhokuﬁl) 96 109 118 (1'972)
BENEL, 1BEIRPE Y, TAHy 7,0 Average 101 109 109 (1,772)
TR E I L D EIERL 52, BB X Note: 1) Kg/l10a.
2) Average of five locations.
Z 1%5@ 47 b Ay WMT, 2 %%@ M= 3) Average of two locations.
Table13. Annual dry matter yield of Aikappu (kg/10a. 1984~1986)
1985~1986 1984~1986
Area Location 1984 1985 1986 Sum Ratio? Sum Ratio?
Hokkaido? Konsen 451 1,150* 733* 1,883* 133 2,334* 127
Kitami - 907 765 1,672 91 - -
Sintoku 122* 1,052 1,043 2,095* 114 2,217 109
Tenpoku 512 757 1,003 1,760 101 2,272 101
Sapporo 435 812 614* 1,426* 87 1,861* 87
Average 380 936 832 1,768 105 2,171 105
Ratio? 93 102 108 105 105
Tohoku?  Aomori 707 1,046 874 1,920 105 2,627 105
Yamagata 945 1,073 1,100 2,173 102 3,118 103
Average 826 1,060 987 2,047 104 2,873 104
Ratio? 105 101 108 104 104
Note: 1) Percentage against Saratoga.
2) Sown in the spring of 1984.
3) Sown in the fall of 1983.
4) * ;significantly different from Saratoga at a level of 5%
Tablel5. Dry matter percentage of each crop
1985" 1986"
Cultivar Ist crop  2nd crop  3rd crop Ist crop  2nd crop  3rd crop
Aikappu 23.4* 20.7* 25.4 20.6% 23.5 27.9
Saratoga 24.4 21.4 24.6 21.4 23.9 28.2

Note: 1) Average of seven locations.

2) * ;Significantly different from Saratoga at a level of 5%.
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Tablel6. Chemical composition”
(National Grassland Research Institute, unpublished)
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Nitrogen

Plant Crude Crude Crude free Crude

Crop Cultivar part? protein fat fiber extract ash
Ist Aikappu Leaf 14.7 6.2 27.1 44.2 7.8
Stem 6.5 1.5 36.1 51.0 4.9

Saratoga Leaf 13.7 6.1 28.1 43.7 8.4
Stem 6.4 1.6 34.3 52.5 5.2

2nd Aikappu Foliage 10.7 4.6 33.6 41.5 9.6
Saratoga Foliage 11.9 5.1 31.8 41.2 10.0

3rd Aikappu Foliage 18.4 5.9 24.9 38.2 12.6
Saratoga Foliage 18.6 5.1 23.9 39.5 12.9

Note: 1) Dry matter basis(%).

2) Leaf; Leaf blade. Stem; With sheath and head.

Tablel7. Dry matter yield of Aikappu in smooth bromegrass-alfalfa
mixed culture? (Kitami, 1984~1986)

Yield of Rate of
Whole yield smooth bromegrass smooth bromegrass
Year Aikappu Ratio? Aikappu Ratio? Aikappu Ratio?

tested (kg/10a) (%)  (kg/10a) (%) (%) (%)
1984 963 117 219 118 22.7 100
1985 1,171 97 437 90 37.3 94

1986 1,300 12155 10 119 108
Sum 3,434 104 811 100 23.6 96

Note: 1) Amount of seeding ; smooth bromegrass 1.5kg/10a, Alfalfa 1.0kg/10a.
2) Percentage against Saratoga.
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Table18. Seed yield and the related characters(Kitami)

Character Aikappu Saratoga

Seed yield (kg/10a)

1985 36.2 36.1

1986 36.4 17.5

Average 36.3 26.9

Percentage against Saratoga 135 100
No. of panicles per m®

1985 210 185

1986 255 142

Average 233 164

Percentage against Saratoga 142 100
Seed weight per panicle (mg) " 158 159
100-kernel-weight (mg) ¥ 355 403
Germination percentage (%)Y 91 92

Note : 1) Average of 1985 and 1986.

Tablel9. Comparison of main characters between first and second synthetic
generation of Aikappu(Kitami, 1986)

Dry matter yield (kg/10a) Plant height (cm) Early
Synthetic 1st 2nid 3rd Annual 1st 2nd 3rd  heading
generation crop crop  crop yield crop  Ccrop  crop date
Syn. 1 668 323 146 1,137 117 94 56 10 June
Syn. 2 662 312 159 1,133 115 91 56 9 June
Syn. 2/1V 99ns  97ns  109ns 100ns  98ns 97" 100ns —1%ns
Note : 1) * ; Significant at 5% level of probability.

ns ; Non-significant.
2) Syn. 2-Syn. 1
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New Smooth Bromegrass (Bromus inermis Leyss.)

Cultivar “Aikappu”

Masamichi Furuvya®*, Hideo Suimokoji, Koichi KAwaAMURA
Haruhiko Nakazuwmi, Seiichi Ugpa, Tetsuo MASUTANI
Seiichiro HicucHi, Sakio Tsutsui, Yoshisuke Max1
Yasuichi TANABE, Tohru SHiMADA, Sadao NAKAYAMA
and Tatehiko Aota

Summary

The new smooth bromegrass cultivar “Aikappu” was bred at Hokkaido Prefectural Kitami
Agricultural Experiment Station. This new cultivar was recommended by the Hokkaido Govern-
ment and registered and released as “Smooth bromegrass Reg. No.1” by the Ministry of Agriculture,
Forestry and Fisheries of Japan in 1987.

A brief description is given as follows:

Source and Method of breeding : This cultivar was bred by a synthetic method using 13 clones
derived from 5 introduced cultivars and strains ; Fischer, Sac, Saratoga, B-55 and B-69 from the
United States (Table 1 and Fig. 1).

Description : Aikappu is the same medium maturing hay type as the check cultivar Saratoga
smooth bromegrass. Compared with Saratoga, Aikappu has a prostrate type of stem habit, thinner
is stem, with more number of nodes on rachis and panicles (Table 4). It is more resistant to leaf spot,
Pyrenophora bromi and take-all, Gaeumannamyces graminis var.tritici than Saratoga,{ébut is almost the
same as Saratoga in its resistance to scald, Rhynchosporium secalis (Table 6, Table 7 and Table 8), and
also in its winter hardiness (Table 9 and Table 10). Aikappu has an annual dry matter yield which
is higher than Saratoga by 5% in Hokkaido and 49§ in Tohoku district, and furthermore, the pattern
of growth is different from Saratoga, with a higher yield in later crops. The annual dry matter yield
of Aikappu in later years after sowing were more than those of Saratoga, and it has a lower yield with
lower amounts of applied fertilizer. Aikappu showed a lower dry matter percentage in the 1st and
2nd crop than Saratoga (Table 11, Table 13, Table 14 and Table 15). It is almost similar to Saratoga
in its values of chemical components for the whole crop (Table 16). Under conditions of a seed
mixture of smooth bromegrass-alfalfa, it is almost the same as Saratoga in smooth bromegrass
annual dry matter yield and the proportion of smooth bromegrass (Table 17). Seed production of
Aikappu is much better than that of Saratoga, but it is lighter in 100-kernel-weight than Saratoga
(Table 18). It is recommended particularly for use in pastures of arid land in 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.



