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THE POPULATION DIFFERENCE OF AGRONOMIC

CHARACTERS AND THE INDIVIDUAL SELECTION

WITHIN-POPULATION IN THE LOCAL STRAINS
AND BRED VARIETIES OF TIMOTHY

I The Population Difference of Agronomic Characters
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Table 1 Materials

Locatlon ot’ seed production

Population

B
Local strain !

Otofuke Otofuke in Hokkaido

Shizunai Shizunai in Hokkaido

Urakawa Urakawa in Hokkaido

Ishikari Ishikari in Hokkaido
Shichinohe Shichinohe in Aomori Prefecture
Morioka Moriocka in Iwate prefecture
Bred variety

Lot XJ-41 | Ohio, U, S. A,

Climax i Ottawa, Canada

Each local strain except Ishikari strain is from
the field of The National Livestock Breeding
Farm in its location, respectively, Ishikari strain
only is a collection from the natural field of

Ishikari district,
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Table 2 The mean values and the heritability estimates of the agronomic

characters of the st crop in the seeding year (1963)

Population N((,)]'u:fa szt;)m Heazi}:lgy)date Plant height Basal area Disease index Forage yield
Otofuke 14.8 b 11.6 b 85.9 abe 166 ¢ 2.58 a 276 d
Shizunai 14.6 b 9.2 a 86.8 bc 155 be 2.95 abc 243 ¢
Ucrakawa 12.6 & 11.4 b 90.5 d 156 bc 2.73 ab 241 ¢
Ishikari 12.5 a 10.3 ab 87.3 bed 148 ab 2.76 ab 237 be
Shichinohe 12.9 a 9.2 a 88.2 «d 142 ab 3.01 be 241 ¢
Morioka 13.1 a 9.8 ab 84.3 ab 139 a 3.14 ¢ 215 ab
Lot XI-41 13.1.a 10.5 ab 82.8 a 136 a 3.25 ¢ 192 a
Climax 15.5 b 16.4 ¢ 88.0 cd 137 a 3.23 ¢ 215 ab
Heritability .459 W731 .408 .383 377 .560
.310 .644 .299 .276 .253 .408

Note 1) Same alphabet’s letter denotes non-significant difference among populations,

2) Heritability estimates are due to population mean basis (above) and plant basis (below),
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Table 3° The mean values and the heritability estimates of the agronomic characters
of the Ist and 2nd crop of the 2nd year after established (1964).

Population Hgazlji:lxgeslate Plant height No, of stem  Leaf area’  Basal area  Plant type
Otofuke 235 b 119 be’ 275 ¢ 28.1 ab 496 bc 3.94ab
Shizunai 21.9 8 117 abe 257 be 28.0 ab 54 13.87 ab’
Urakawa 22.7 ab 119 be 270 ¢ 29.0 ab 506 ¢ 3.92 ab
Ishikari 21.7 a 115a 259 be 29.8 b 508 ¢ 3,90 ab
Shichinohe . 21.8a 117 abc 244 ab- 29.5 ab 475 ab 4.07 b
Morioka 22.7 ab 117 abe 275 27.8 a 515- ¢ 3.90 ab
Lot XJ-41 233 b 120 lf:d 263 ¢ 28.5 ab 516 3.72a
Climax | 293 ¢ 123 d 231 a B9 ¢ 456 a 1.3 ¢
.Heritability 904 .452 | . .460 .738 .348 313

.850 316 . . .341 .618 .229 .225

Population Disease index f‘oraﬁe yield lzl;::lt chr?)lg)ht No'(d‘;{tit;m F o{:igtet oyi)eld
Otofuke 2.65 a 1,434 ¢ 76 b 169 b 219 b
Shizunai - 2.58 a 1,324 ab 7 b 164 b 211 b
Urakawa .2.58 a 1,440 ¢ . .76 b 173 b 214 ‘b,
Ishikari 2,76 a 1,334 b 77 b . -165 b 218 b
Shichinohe ‘2,70 2’ 1,303 a - 78 b U 44a 198 b
Morioka 2.71a 1,412 ¢ . . 75 b (174 b 219 b
Lot XJ-41 2.73a 1,430 - ¢ 75 b t-168 b . 211 b
Climax 2.65 a 1,310 ab 57 a i 148a 145 a
Heritability minus 186 " .198 - 363 . 525

minus .134 712 - .268 422
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Table 4 The correlation coefficients between characters of the lst crop
of the 2nd year after established (1964)

T Population
TTe— Otofuke Shizu- Uraka- y,..,.  Shichi- yorpa Jot X' Climax
Characters combined nai wa nohe 4
Heading date vs Plant height L294%% .399%* .328%* .398%* 384 .348%* .438%¥ .220%
No, of stem 017 .049 .013 .184 —.026 —.063 .038 —.015
Leaf area .091 196 .136 .018 L250%F  195% .241% 134
Basal area .007 .087 .051 —.028 —-.125 —.063 —.064 .155
Plant type —.067 —.065 —.252%  —.017 —.044 .028 .066 —.165
Forage yield | —.046 044 —.007 L 195% .186 .024 .170 —.041
Plant height vs No, of stem —.203% _ 181 —,229%* —.166 —.003 —,209%* ~—.116 —.035
Leaf area .109 J197* L251% .006 .239% L197% .104 019
Basal area —.015 —.,052 —.080 —.103 .023 .020 —.119 .224%
Plant type L297%* .204¥ .134 .155 .163 .218% 145 —.015
Forage yield 071 .180 .102 .304%* LI61¥* L316%* .182 L343k
No, of stem vs Leaf area —.078 —.192 .026 -.216 —.181 —-.075 .039 .053
Basal area L393%% 170 L405%%  403%F  572%¢  520%% 353k 360%F
Plant type —.275%% — 156 —.224%¥ —.114 —.338%F — 188  —.313%*% — 302%¥
Forage yield L4T6¥* L462%¥ L530%* .385%F .599%* 514%% .561%% .591%¥
Leaf area vs Basal area .219% .089 .200¥  —.092 .073 .080 .180 .089
Plant type —.093 .023 112 .027 —.076 —.170 —-.077 .110
Forage yield .230¥ .304%% .336% .164 .214¥ L324%F L425%% 157
Basal area vs Plant type —,287HF — 529%F _ 225% — 276%% — 510%F — 303%F — 408%F — 364+
Forage yield .604%* .443%¥ .453%% L420%* .643%¥ .560%F .489%* 52gk*
Plant type [vs Forage yield | —.113 — L206%  —.107 —.102 —.358%F — 268%F — 337%% — 102
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Population differences resulted from
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the 1st crop of the 2nd year,
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Table § The genetic variability of the agronomic characters of the
Ist crop of the 2nd year,
Heading date Plant height No, of stem
Population
GCV b3 G GCV hi G GCV nZ G
Otofuke .032 .816 .060 .049 477 070 147 565 .228
Shizunai .032 .800 .059 077 .683 .131 .194 664 .326
Urakawa .031 .793 057 .062 .586 .098 143 544 217
Ishikari .029 .768 052 077 673 .130 147 .536 222
Shichinohe .033 .BI7 .061 .078 .685 .133 166 .564 257
Morioka .028 .769 051 .060 565 .093 .181 .663 .304
Lot XJ-41 .031 799 .057 .065 .620 105 165 .601 .263
Climax .042 .894 .082 .059 577 .092 141 457 196
Leaf area Basal area Plant type Forage yield
GCV 0 G GCV i G GCV hi G GCV hd G
156 .552 .239 196 .753 .350 164 862 314 184 657 .307
116 .403 152 .192 .766 .346 +236 .926 .468 113 .382 144
.168 .601 .268 L1273 711 .300 . 192 894 .374 .168 .617 272
172 .625 .280 174 716 .303 217 915 428 .107 357 .132
149 .522 .222 .207 *757 371 .207 914 408 .184 612 .295
130 457 181 .153 .668 .258 217 915 .428 .186 656 .310
151 542 .229 .168 .709 .291 .218 .908 428 .163 .598 .260
157 669 .265 .195 720 341 -126 .822 .235 .181 .608 291
GCV.-....Genctic coefficient of variation
h3-e--Heritability estimate
G------Genetic advance (ratio)
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Summary

In the breeding program of many pere-
nnial forage grasses, the important work
of the first step is to collect funda.mental
po pulations iollowed by the selection of
the individuals within populations.

Local strains, subjected to the natural
selection during a long period of time,
have been recognized as ihe source of
desirable genes for breeding. Since the
fundamental population is composed of the
plants of various genotypes, the feature of
each population seems to be different from
population to population,

If a certain criterion is acceptable over
various populations, the individual selection
in breeding procedures would become easier
and more effective.

The purpose of this paper is to manifest
the difference of the features among the
local strains and bred varieties prior to set
up an individual-selection criterion. The
local strains used in this siudy are irom
six locations, namely, Otofuke, Shizunai,
Urakawa and Ishikari in Hokkaido, Shi-
chinohe in Aomori prefecture and Morioka
in Iwate prefecture. The bred varieties for
reference are Lot XJ-14 from Ohio, U. S. A.
and Climax from Canada.

The spaced-plant trial was set out with
six replications at Hokkaido Tokachi Pre-
fectural Agricultural Experiment Station,
located in Tokachi district, Hokkaido in
1963. Data were from the performances of
the agronomic characters of both the Ist
and 2nd year after established the plots.
Results obtained are summarized as follows;

1. The mean values of the agronomic
characters except forage yield showed little
differences among local strains and Lot
XJ-41. However, Climax showed the perfor.
mances apart from other populations (See
Table 3).

2. According to the performance of
forage yield, Shizunai, Ishikari, Shichinohe
strains and Climax formed into low-yielding

group, on the other hand, Otofuke, Urakawa,
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Morioka and Lot XJ-41 into higher yielding
group (See Table 3).

3. Highly significant correlations were
found between the heading date vs plant
height, no. of siems vs forage yield, basal
area vs plant type index, basal area vs forage
yield, no. of stems vs basal area, and no.
of stems vs plant type index over all
populations (See Table 4).

4. By means of the application of the
discriminant function ' composed of five
characters such as heading date, plant
height, no. of stems, basal area and forage

yield, the population were classified as
follow. Climax Shichinohe Ishikari Shizu-
nai Urakawa Morioka Lot XJ- 41 Otofuke

-

5. The magnitudes of genetic varia.

bility within-population varied from charac-
ter to character and also from population
to population. Some characters of the bred
varieties showed a larger variation than
those of local strains (See Table 5).

6. The estimated genetic parameters
suggeste that it is able to expect the higher
genetic advances of forage yield by giving
close attention to the individual selection,





