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Table 1. Materials used, their breeding sites and mean temperature
in January
Cultivars Breeding sites Laititude Temp. Mete(;ir;l:gical

1. Hokuryo Sapporo, Japan 43.0° N —5.8°C Sapporo
2. Yamanami Sapporo, Japan 43.0° N —5.8°C Sapporo
3. Fawn Corvallis, Oreg., USA 44.5° N 3.6°C Portland
4. Goar Davis, Calif., USA 38.0°N 9.2°C San Francisco
5. Kenmont Bozeman, Mont.,, USA 455° N —5.2°C Great falls
6. Kenwell Lexynton, Ky., USA 38.6° N —1.3°C Dayton
7. Kentucky 31 Lexynton, Ky., USA 38.0° N —-1.3°C Dayton
8. Electa Scheemda, Netherlands  53.0°N 1.4°C Groningen
9. Aronde Venlo, Netherlands 51.5° N 1.5°C Essen
10. Lumina Netherlands 52.0° N 1.7°C Utrecht
11. Festal Kapelle, Netherlands 51.5° N 1.7°C Utrecht
12. Tallmo Vlijmen, Netherlands 51.5° N 1.7°C Utrecht
13. Pastuca Venlo, Netherlands 51.5° N 1.5°C Essen
14. Backafall Landskrona, Sweden 56.0° N 0.1°C Copenhagen
15. Manade Verneuil Petang, France 48.5°N 3.1°C Paris
16. Festival Bretigny, France 48.5° N 3.1°C Paris
17. Raba Rodez, France 44.5° N 5.7°C Nimes
18. Ludion Grenelle, France 49.0° N 3.1°C Paris
19. Ludelle Grenelle, France 49.0° N 3.1°C Paris
20. Clarine Grenelle, France 49.0° N 3.1°C Paris
21. Demeter Armidale, Australia 30.5° S 6.1°C Armidale
22, S. 170 Aberystwyth, UK 52.5° N 47°C Cardiffe
23. Maris Kasba Cambridge, UK 52.5° N 4.2°C London
24. Maris Jebel Cambridge, UK 52.0° N 4.2°C London

25. Tetraploid

(through Natl. Grassl. Res. Inst. in Japan)
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Fig. 1.

% of heading plants in the aftermath in cultivars of tall fescue.

symbols as in Table 1.
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Table 2. Principal components extracted from correlation
coefficients among yields of each crop at 3 and
5 cutting systems
Factor Loading
I I I
3 cut
(1) 1st crop 726 — 276 261
(2) 2nd crop 747 .007 519
(3) 3rd crop 441 703 ATS
(4) Total .854 —.049 .459
5 cut
(5) Lst crop 899 —.256 —.114
(6) 2nd crop .854 —.265 —.369
(7) 3rd crop .847 —.265 —.369
(8) 4th crop 637 548 —.377
(9) 5th crop 155 834 —.235
(10) total .936 —.093 —.327
Eigen value 5.57 171 1.27
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Fig. 2.
Symbols as in Fig. 1.
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Fig. 3. Relationship between relative yield of
1st and 2nd crop at 5 cutting system
and mean temperature of January in
the breeding sites. Symbols as in

Fig. 1.
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Fig. 4. Relationship between total yield at 3
and 5 cutting systems. Symbols as in
Fig. 1.
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Table 3. Principal components extracted
from correlation coefficients a-
mong morphological characters
at flowering time

Factor loading

I I
(1) Culm length 940 124
(2) Ear length .807 484
(3) DW of vegetative tillers 407 715
(4) DW of reproductive tillers 279 .876

(5) Number of reproductive tillers —.490 850
(6) Mean reproductive tiller weight 919 —.184

(7) Leaf length 209 —.518
(8) Leaf width 763 136
(9) Number of florets per ear 937 137

Eigen value 436 259
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Z; and Z;. Symbols as in Fig. 1.
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Summary

Variation of some agronomic characteristics
in cultivars of tall fescue (Festuca arundinacea
SCHREB.) were evaluated, basing on principal com-
ponent analysis. Twenty four cultivars and one
strain were investigated under the spaced planting
conditions (50 cmX 25 cm) in the field of Hokkaido
University, Sapporo, Japan (Table 1). At the year
of sowing, presence or absence of heading was
examined in all plants of each cultivar. At the

second year, two system of cutting treatment (three-
times and five-times per year) were carried out, and
plant dry matter weight in five plants of each cul-
tivar was measured in each cutting time under both
treatments. In addition, some morphological char-
acters at flowering time and proportion of heading
plants in aftermath were measured.

The results obtained were as follows.

1) The percentage of heading plants in the year
of sowing correlated negatively with the earliness
of flowering in the second year, and positively with
the percentage of heading plants in aftermath (Fig.
1). Cultivars from USA tended to show active
heading in the year of sowing and in the aftermath,
and earliness in the time of ear emergence.

2) Principal component analysis was applied to
the yield of each crop under frequent and infre-
quent cutting systems. Three factors were ob-
tained. The first, second and third factors repre-
sented yielding ability, seasonal pattern of growth
and response to cutting frequency (Table 2). Cul-
tivars which were bred in cold climatic countries
showed active growth in spring but the reduced
growth in autumn. There was no association bet-
ween productivity under frequent and infrequent
cutting systems (Fig. 4).

3) Principal component analysis was also ap-
plied to nine morphological characters at flowering
time. Two components were obtained, which rep-
resented reproductive tiller size and activity of
vegetative growth during reproductive growth pe-
riod, respectively (Table 3). Cultivars derived from
cold climatic countries tended to have larger size
of reproductive tiller (long culm and ear, and large
leaf etc.) than those from warm climatic countries
(Fig. 5).



