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Fig. 1 Sites of five natural populations of timothy ramet and seed collected. Numbers indicate population code.
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Table 1, Chemical composition of soil in the five natural populations

Concentrations  (mg/100g)

I 3 o
Populations 4 "NHNNO,N K P Lime M Al Fe'® Fe'* Pt

1 5.0 23 17 268 4.4 0.6 2.5 250 96 80 1200

2 6.4 15 7 90 3.1 0.7 1.0 50 220 96 680

3 52 14 9 70 6.1 0.5 25 160 250 100 1000

4 56 24 20 128 5.5 2.5 51 100 52 50 1040

) 59 27 7 112 59 05 23 52 120 76 920
T Fotest | k% %%k k% k% n.s Kk kk kk kk Kk Kk

o

note) #* % and n.s. are significant at 1% level, and nonsignificant, respectively.
# . Capacity of phosphate absorption.
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Table 2, Principal component analysis for edaphic features in the five natural populations

Factor loadings

Soil factors Z1 72 Z3
pH 0.53 -0.72 -0.16
NHs-N -0. 60 -0.18 -0.41
NO;-N -0. 60 0.10 0.26
K -0.58 0. 48 -0.45
P -0.11 0.18 0.78
Lime -0.66 -0.57 0.25
Mn -0. 64 -0.23 0.38
Al -0.42 0.85 -0. 08
Fedt 0.85 0.29 0.27
Fe?* 0.81 0.49 0.05
P-a -0.46 0. 37 0.17

Eigen value 3.96 2.38 1.39
Accumlated proportion 0.36 0.58 0.71
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Fig. 2 The first (Z1) and second (Z2) principal component scores of five soil samples in the five population sites.
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Table 3. Analysis of variance for several characters of natural populations in ramet experiment.

Mean Squares

Variation Plant Tiller no. Plant weight(g) Shoot/Root
d.f. height(cm) Sep. Nov. Shoot Root Total ratio
Plants(G) 24 1,431%* 4,34** 2.88** 0.13** 1.09 1.71* 0.017**
Between Populations(P) 4 1,800** 9.92** 7.27** 0.26** 1.48 2. 80* 0.021*
Within Populations(W) 20 1,357** 3.23** 2.00 0.10** 1.01 1.49 0.016**
Soils(S) 4 650*  8.09** 2.86 0.11*  2.90** 3.92** 0.014
G XS 96 172 1.25 1.65 0.04 0.58 0.74 0.010*
P XS 16 189 1.68 2.03 0.06* 0.37 0.49 0.015**
WXS 80 168 1.17 1.57 0.03 0.62 0.79 0. 009
Replicate 1 281 0.40 0.00 0.01 0.32 0.43 0. 001
Error 124 188 1.09 1.59 0.03 0.73 0. 95 0. 007

note) All items tested against error
% %, % . Significant at 1% and 5% level, respectively.
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Fig. 3 Population means of plant total weight and shoot/root ratio in various native soils

in ramet population experiment.
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Table 4. Analysis of variance for several characters of natural poplations in seed experiment

Mean Squares

Variation _Plant _l}elght(cm) Tiller no. Plant weight(g) Shoot/Root
d.f. June Aug.  Leaf no. Aug. Nov. Shoot Root Total ratio
Families(F) 24 12.39**  346.1** 3.16** 14.32** 23.19** 0.043** 0.59** 0.91** 0.07**

Between Populations(P) 4 7.43 135.2 4.53** 12.26% 45.49** 0.019  0.55* 0.76* 0.16**
Within Populations(W) 20 13.38**  388.3** 2.89** 14.73** 18.73* 0.048** 0.60** 0.93** 0.05

Soils(S) 4 75.08°* 3,727.4%* 31.69°" 81.19%* 99.43"* 0.588"* 3.09°* 6.32** 0.21**
FXS 96 5.23  125.8* 1,12  5.34"* 8.23 0.022 0.29%* 0.40°* 0.06"*
PXS 16 7.4 110.7  1.43  9.52** 875 0.025 0.20 0.26 0.03
WX S 80 4.80  128.9* 1.06  4.52 812 0.021 0.31** 0.43"* 0.06**
Error 625 5.16 98.1 1.06 3.71 6.99 0.020 0.17 0.27 0.04

note) All items tested against error
% %, % . Significant at 1% and 5% level, respectively.
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Fig. 4 Population means of tiller numbers at August in various native soils in seed population experiment.
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Differentiation among the natural populations of timothy
(Phleum pratense L.) in various edaphic conditions

Keiji Svzusl * and Yoshiya SHIMAMOTO
(Laboratory of Industrial crops, Facully of Agriculture, Hokkaido Universily)

In order to investigate on the differentiation among the natural populations of timothy in
various edaphic conditions, two experiments, ramet and seed, of reciprocal transplant were carried
out. The results summarized as following.

1) The differentiations among the populations were found in several characters examined in both
experiments.

2 ) The effects of edaphic factors on morphological characters were clearly found. It was
suggested that edaphic factors could operated as a selection pressure.

3) The interactions of populations with edaphic conditions were found in some characters. It was
not shown, however, that the population responded adaptively to its native edaphic condition.
And the phenotypic stabilities of natural populations were not different from each other.
Therefore, it was not elucidated whether the differentiation among the natural populations of
timothy was caused by an adaptation to their edaphic conditions or not.

Key words : Natural population, Population differentiation, Edaphic factor, Phleum pratense

%k Present address : University Library, Hokkaido Universily
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