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1 159 220 14.3  10.4 50.3 101 20.2 49.8 47 13.7
2 169 420 24.8 23.0 39.3 99 232 360 75 23.7
3 141 480 34.1 28.9 3.5 119 31.7 44.0 81 27.8 .
4 161 398 23.4 81.3 333 8 19.6 450 80 23.1
5 129 547 41.4 275 29.8 99 336 34.5 105 36.5
6 155 473 30.1 28.9 30.8 67 22.1 60.0 95 23.9.
7 142 432 30.8 32.7 3.5 109 284 293 72 29.1
8 226 634 28.4 81.3 39.5 109 27.9 40.0 88 22.7
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11 151 443 30.4 211 3.0 8 201 3.8 79 28.2
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3 5.0 4.5 50 4.5
4 6.0 5.0 6.0 4.5
5 5.0 3.5 55 3.5
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7 6.0 4.5 5.0 4.0
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9 5.5 4.5 5.5 2.5
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%5-5 HB5DOBELSE

o 1% f&r

REARBES B #BTE BE
(mm) (mg) (mg/cm)

1 100 46 5.2

2 112 200 17.4

3 107 296 26.8

4 155 367 29.6

5 108 . 383 36.2

6 107~ 344 28.9

7 120 328 28.0

8 135 450 33.8

9 146 474 33.6

10 153 456 27.3

1t 116 302 25.4

EHRBRIZET2RAPHE - 0B Y
QLEERIIODWTRES

HEx 4 B (20004EERFE) .387  .864** . 740**
RE 4 C (Q0024E52/) .673% .790** .732*
HEXAB - 4 CEHME 507 .910** . 843**
QEKREHOAEVIIRER Y IIODWTRES
4 B (2000€EEE7E) .368  .795%* .685*
RER4 C (200248 8%78) . 774™* 499  .129
SHEAAB - 4 CFifE 532 .811** .635*
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The Effective Breeding Methods for Improving Important Tralts

of Timothy (Phleum pratense L.)

Hiroyuki TAMAKI

Summery

Timothy (Phleum pratense L.) is cultivated on 70%
of all grasslands in Hokkaido, the northernmost
Japanese prefecture. We, Kitami Agricultural
Experiment Station, have bred six timothy varieties
having high adaptability to Hokkaido, through which
we have greatly contributed to the increase of its
cultivation. However, we recently have come to be
required to improve various characters we have paid

" no attention before. Especially the following three
characters are very strongly requested to improve;
the lodging resistance during the first flush, the
competitive ability after the first cut and the seed
productivity. Here discussed are the effective
breeding methods for these three characters, and
through this discussion, a new effective breeding
method for timothy is subsequently proposed to
improve its newly targeted characters. This method
can also be applied to other perennial and

outbreeding forage crops.

(1) The effective breeding method for the lodging
resistance in the first flush.

" The lodging during the first flush in timothy for
forage harvesting deteriorates not only the quality of
the harvest but also the vegetation of the grassland.

The lodging resistance of progeny lines were '
investigated three times during the first flush, with
the intervals of 6-10 days, and was compared with
that of their parents. The results indicated that the
resistance in the different growth stages should be
considered different characters from each other, but
that the heritabilities in the narrow sense in each
growth stages are high. Therefore it is concluded
that the lodging resistance can be improved
drastically by even one individual selection procedure
as long as it is investigated in each grdwth stages
during the first flush. '

(2) The effective bfeed'mg method for the competitive
ability after the first cut

The poor compétitive ability after the first cut in
timothy not only decreases its annual yield but also
deteriorates the vegetation of the grassland. Parents
and their offspring were investigated in the
competing condition with white clover (7rifolium
repens L.) as well as with no other species. These
results indicated that the heritability in the narrow
sense of the ability is high, but that it cannot be
estimated precisely without tests in the competing
conditions with other species. Therefore it is
concluded that the competitive ability can be
improved drastically by even one individual selection
procedure as long as it is tested in the competing

condition with other species.

(3) The effective breeding method for the seed
productivity
It takes long time and much cost to reproduce

seeds of a timothy variety having poor seed
productivit;:. The tests where clones and their
offspring were examined in the productivity and in
other related characters indicated that the seed yield
is closely related to the panicle seed weight or the
number of seed per panicle length. These tests also
showed that the order of seed productivity among
clones is quite unstable to the yearly environmental
change, but that its heritability in the narrow sense
is high. Therefore it is concluded that the
productivity can be improved drastically by even one
individual selection procedure as long as it is tested
in the plural environments different from each other.

In this research, some easy methods were also
invented to examine the seed productivity of timothy
clones. The combination of the field tests and these
easy methods is expected to accelerate improving the

seed productivity of timothy.
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(4) A new breeding method to improve the characters
of timothy more effectively

From the results obtained from (1) to (3), a new
effective breeding method for timothy was inductively
invented to improve its newly targeted characters.

The conventional breeding method applied in this
case consists of three procedures, namely (a) the
individual selection, (b) the mating among the
selected individuals, and (c) the progeny test to
confirm the selection effectiveness. But it takes long
time as well as much labor to complete all of the
these procedures. Furthermore, the selection ’

effectiveness cannot be confirmed if the character has

poor heritability in the narrow sense or if it is
unstable to the yearly environmental change.

The first procedure of the new method is the
small-scale test called "parent- offspring
simultaneous test,” which, before the selection,
provides breeders with accurate information on the
three factors of the targeted character, its heritability

in the broad and narrow senses and stability to the

!
- environmental change. Therefore, by applying this

new method, breeders can effectively improve even
the characters difficult to do in the conventional one.
Also this can be applied to other perennial and

outbreeding forage crops than timothy.





