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Fig. 1. Map of the collection sites in quadrat of pasture, Livestock Farm,
Faculty of Agriculture, Hokkaido University.
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Table 1. Materials collected and habitat informations

A e o Seet I

F1 6 Flat Dry Daciylis glomerata Weak grazing

F2 7 Flat Dry Poa pratensis Heavy grazing & trampling
F3 7 Flat Dry Phleum pratense Weak grazing

Fq 5 Flat Dry Daciylis glomerata Weak grazing

28 4 Slope Dry Dactylis glomerata Weak grazing

M 4 Marsh Stagnant Carex stipata Little

T2 5 Less slope Wet Trifolium repens Little

T4 6 Less slope Less dry  Dactylis glomerata Medium grazing
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Table 2. Regimes and methods of treatment simulating the stress in pasture

Regime Pot Method Stress
Cutting Vinyl Four cuts; May 31, June 28 Grazing
plastic July 20, August 13
Pressing Unglazed The same cut as cutting regime Grazing and
and six times of press(July 1, trampling

2, 20, 21, August 13,14, ).

20 presses per each time by
woody disc (10 cm diameter)
with about 1.2 kg weight

Submerging Vinyl Submerged pots in water pool Heavy
plastic after May 31 recipitation
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Table 3. Differences in various characters among populations

Analysis of variance

Mean Squares
Dry Weight Number of Dry Weighter per
Variation d. f. All Shoot Haplocorm Root Tiller Haplocorm Tiller Haplocorm

Between Population 7 1.182% 0.334% 0.0064* 0.244* 2.85 0.94 19.9* 1.47

Within Population 36 0.444 0.149 0.0038 0.128 7.21 1.31 9.1 1.19
Error 44 0.559 0.158 0.0026 0.132 7.07 1.00 7.7 0.76
Index of Populational Difference#

0.232 0.264 0.109 0,141 - - 0.178 0.040

* ! significant at the 5% level.
# Z&BZ/(§BZ+6W2), where 832 and Jy? are Between- population and Within-population

variances, respectively.

— I no estimate.
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Fig. 2. Plant size characters of timothy collected from the adjoining populations in pasture.
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Table 4. Correlation coefficient of between-population (upper) and

witin-population {lower) between the characters.

_ 1 2 3 4 5 6 7 8
Dry Weight
1) Overall 0.93*% (.52 0.86%* —0.39 0.22 0.83%%  0.70*
2) Shoot 0.99%* 0.51 0.63 —0.28 0.24 0.91%  0.01
3) Haplocorm 0.51%%  0.33% 0.30 0.26 0.65 0.35 0.75%
4) Root 0.91%*  0.66™*  0,49%* —0.50 0.06 0.53 0.54
Number of
5) Tiller 0.45%%  0.38% 0.61%%  0.39* 0.52 —0.56 —0.55
6) Haplocorm 0.45%*  0.27 0.69%*  0.49%*F  (.73%* . —0.07 0.04
Dry Weight per
7) Tiller 0.19 0.34%  —0.43%  0.08  —0.64™* —0.56 0.70*
8)Haplocorm  —0.18  —0.11 —0.07 —0.23 —0.29  —0.59%* 0.23

#% % | Significant at the 1% and 5% levels, respectively.
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Table 5. Effects of treatments on various characters of timthy collected in pasture

Treatment Dry. Weight{g/plant) Number of Dry Weight(mg) per
Regime Overall  Shoot  Haplocorm  Root  Tiller Haplocorm  Tiller Haplocorm
Control 2.55 1.38 0.13 1.03 6.1 2.0 250 74
Submerging  1.97 1.24 0.11 0.62 6.1 1.8 232 68
Cutting 1.44 0.64 0.13 0.68 6.6 2.8 102 49
Pressing 1.64 0.74 0.14 0.76 7.3 2.9 112 53
L.S.D.1 0.19 0.11 0.017 0.09 0.8 0.3 25 9
L.S.D.2 0.22 0.13 0.020 0.10 0.9 0.4 29 10

L.S.D.1 for control versus treatment.
L.S.D.2 for among treatments
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Table 6. Effects of submerge, cutting and pressing on resources allocation

of timothy collected in pasture.

Treatment Resources Allocation (%) Rate (%) of
Regime Shoot Haplocorm Root Haplocorm#
Control 56.3 6.6 37.1 32.8
Submerging 67.8 7.5 24.7 29.5
Cutting 46.3 11.4 42.3 42 .4
Pressing 48.0 10.6 41 .4 39.7

# ! Number of haplocorm/Number of tiller.
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Table 7. Analyses of variance in various characters for the interaction of

population with the treatment.

Sources Mean Squares
of Dry Weight Number of Dry Weight# per
Variation df Overall Shoot Haplocorm Root Tiller Haplocorm Tiller Haplocorm
Plant 43 0.569 0.223 0.42 0.132 8.26 1.63 18.7%%  1.65%*
BP 7 1.274% 0.487* 0.78 0.286% 3.53 1.76 37.7% 2.08
WP 36 0.432 0.172 0.35 0.102 9.18 1.61 15.0% 1.57 %%
Submer. (§) 1 9.764%* (.562 2.37 4.933%% 0.14 1.23 9.6 1.12
Plant x § 43 0.227 0.097 0.20 0.047 2.67 0.64 4.8 0.76
BP x S 7 0 0.277 0.127 0.13 0.038 4.12 0.66 10.8% 0.59
WP x s 36 0.217 0.091 0.21 0.048 2.39 0.63 3.7 0.80
Plant 43 0.549 0.182 0.48% 0.148 §.92 1.50 8.7 1.04
BP 7 1.048 0.364%* (.81 0.258 7.85 1.96 17.2% 1.32
WP 36 0.451 0.146 0.42 0.127 9.13 1.41 7.1 0.98
Cutting (c) 1 35.780%%16.221*%* (.02 3.761%F 6,06 17.51* 638.8%*% 18.84%*
Plant x C 43 0.159 0.053 0.27 0.037 3.17 0.97 3.2 0.47
BP x C 7 0.225 0.104*  0.13 0.029 2.37 0.94 4.6 0.32
WP x C 36 0.146 0.043 0.29 0.039 3.34 0.98 2.9 0.50
Plant 43 0.473 0.154 0.49* 0.140 11.65 2.08 #% 9.1 1.15
BP 7 1.073% 0.348%  0.69 0.290% 7.64 1.02 16.6 1.54
WP 36 0.357 0.116 0.46 0.111  12.43% 2,28 #= 7.7 1.07
Pressing(P) 1 24.007*%12.092%% 0.10 2.115%% 36,38% 21.88 #% 554 .8%% ] 35%*
Plant x P 43 0.229 0.086 0.21 0.043 4.67 0.70 3.1 0.43
BP x P 7 0.315 0.136 0.25 0.039 2.81 0.2 6 4.9 0.36
WP x P 36 0.212 0.076 0.21 0.044 5.03 0.78 2.7 0.45
Error 44 0.559 0.158 0.26 0.132 7.07 1.00 7.7 0.76
% ¥ significant at the 1% and 5% levels, respectively.

# 1 %1000

Plant, treatment, Plant x treatmnt tested against error.

BP tested against WP, where BP and WP stood for Between population and Between plant
within population, respectively.
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Variations among the populations of timothy (Phleum
pratense L.) adjacently growing in pasture.

Shigeru HIraNO, Yoshiya SHIMAMOTO and Chikahiro Tsupa
(Laboratory of Industrial crops, Faculty of Agriculture, Hokkaido University)

1) Present address : Facully of Agriculture, Tokyo Agriculture University

In order to investigate on the morphological variations among the populations of timothy
adjacently growing in pasture, the populational variations and the response to the artificial stresses
simulated the natural stresses frequently occurring in pasture were examined. The results
summarized as following.

1) It was found that plant size characters differed among the populations adjoining each other.

2) Compared with the control, the submerging simulated heavy recipitations produced high
proportion of shoot and low one of root, and both the cutting and pressing simulated grazing and
trampling, respectively, produced low proportion of shoot and high proportions of haplocorm and
root.

3) The interactions of populations with submerging and cutting treatments were significantly
found in dry weight per tiller and shoot weight, respectively. It was not found, however, that the
population was an adaptive form to such a stress as heavy recipitation or grazing.

4) Differentiation among the adjoining population of timothy in pasture was discussed by the
selection pressure of varous sources of environmental stress.

Key words: Populational variation, Ajacent population, Pasture, Timothy, Stress
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