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Fig. 1. The locations of the sites collected seeds (O) and ramets (£) in (a), and the locations
of subpopulations (@) within Site-B in (b).
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Table 1. Inter-population variation of plant type in timothy.

Populations fNo: of No. of plants plant type
amilies observed mean-+s. d. range
80A 7 70 2.90+1.02 1.70—3.90
80B 8 93 3.10£0.75 2.62—3.44
80C 7 74 2.781+0.94 2.44—3.42
80D 24 259 3.57+1.01 2.60—4.25
80K 2 23 3.39+0.94 3.38—3.40
Mean 48 519 3.28+1.01 1.70—4.25
Kitami-1 1 14 4.79+0.58 -

Each standard deviation is calculated from data at individual plant level.
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Table 2 . Analysis of variance for plant type of
timothy grown from seed.
Source of variance df mean squares
Between families 47 3.33*
Between populations 4 13.43*
Within 80A 6 4.71%
Within 80B 7 0.96
Within 80C 6 1.49
Within 80D 23 2.57*
Within 80E 1 0.00
Error 471 0.78

+ | significant at the 5%]level.

Table 3. Mean values and standard deviations of plant type and

plant height in three sites.

Sites Su})popu- No. plants Plant type Plant height
lations observed July Oct in July (cm)

Site-B TB-1 5 3.4+0.9 3.2+0.4 86.8:+10.1
TB-2 40 3.6%0.8 3.14+0.6 84.3%£20.7

TB-3 39 3.74+0.8 3.1+0.6 90.5+16.9

TB-4 20 3.8+0.8 3.2£0.6 86.4+23.2

Flat-1 57 3.7+0.7 3.0£0.4 83.3+21.8

Flat-2 28 3.5:+0.8 3.1%+0.6 72.5+25.9

Marsh 28 (29) 3.7£0.8 3.3£0.5 85.7+16.7

PL 17 3.8+0.8 3.1+£0.7 79.41+24.6

PF 10 4.0+0.5 3.21+0.4 69.3+14.2

FS 15 4.0+0.5 3.3%0.8 65.5425.1

FF 15 3.9£0.7 3.1%+0.6 76.0+23.2

DF 13 4.0+0.8 3.5+0.7 70.2+26.2

BD 14 3.1£0.7 2.9+0.5 87.24 8.0

Total 301 (302) 3.71£0.8 3.1+0.6 81.5+21.8

Site-C DC 7 3.440.5 3.1+0.4 83.7123.3
CF 7 3.7+0.8 3.440.5 67.6+17.9

CR 7 (6) 3.7+0.8 3.040.6 79.1+23.0

CRF 8 3.9%0.6 2.910.4 63.21+22.4

Total 29 (28) 3.7£0.7 3.1+0.5 73.14+22.3

Site-D SD 18 3.8+0.7 3.2+0.4 76.9%+20.0
DR 14 3.1x£0.5 2.9+0.5 83.9+16.2

MD 14 3.4%£0.8 3.1+0.6 78.9414.5

SW 10 3.53+0.8 3.0£0.0 88.1%£10.5

Total 56 3.540.7 3.1+0.5  81.2+16.5

Figure in parenthesis indicates the number of plants observed in October.
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Bz hOLIRX T EERRICENS R 2 o T, ROAFRICHES 2B O KISIE4E T OSHE K
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Table4 . Means and standard deviations of plant type and plant height

in six subpopulations under three conditions.

Plant type Plant height (em)
Subpopu- No. of plants
. July October July

lations observed - -

Cutting Control Submerging Cutting Control Submerging Cutting Control  Submerging

TB-1 4 3.34+1.0 3.5+1.0 3.8+0.5 3.54+0.6 3.3+0.5 5.0+0.0 43.0+24.6 83.6% 8.0 82.5+ 9.5
(2)

TB-2 24 3.5+1.1 3.6+0.8 3.9+0.9 3.3+0.6 3.3%0.6 3.7+0.7 46.4+18.8 87.3+£15.7 83.9+23.3
(21)

TB-3 24 3.5%1.1 3.7+0.8 4.1%0.6 3.3%£0.7 3.0%£0.6 4.0£0.7 47.8%£14.4 88.9+17.7 78.5+25.2
(23) (21

TB-4 11 3.6%+0.7 3.7+0,9 4.4+0.8 3.2+0.4 3.3+0.7 4.3£0.8 41.7%£16.8 85.8+23.1 72.8%29.1

Flat-1 47 3.4%£0.9 3.6+0.6 4.0£0.6 3.3£0.6 3.0£0.4 4.1£0.8 49.4£17.7 80.5+£22.6 76.9:+£24.1
(42)

Marsh 9 3.3%£1.0 3.6+£0.5 4.6+0.5 3.1%+0.3 3.3+0.5 3.7+0.5 52.3%15.6 87.9%15.2 93.4% 6.3
(7)

Figure in parenthesis indicates the number of plants observed in October.

Table 5 HEF CUUE L 7245 < B, B, IR OBk % B 2 RS ER DAE R % R L 77,
X SRS, 2, WK TR 62 BYHEASROERICS 0, FREOBREN S Ho
foo BUEK EBKK E b5 5 A THICHEEN 2L, BAKCRMEOETES O 250
B0 RO B> 72, SENEH S E, RIERKORME & BARDIE S < B & e
EERPBEI N (Table 6 ),
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Table5. Plant type index of timothy in pot experiment.

. Control Submerging
Seedling - ;
No. of No.of _plant type index  No. of No.of _plant type index

types families plants mean-+s. d. families plants mean=*s. d.
Prostrate 19 76 3.1+0.3 12 48 4.5+0.4
Erect 10 40 3.2%0.3 15 60 4.5+0.4
Marsh 15 60 3.240.5 16 64 4.74+0.3
Overall 44 176 3.2+0.4 43 172 4.6+0.3

Each standard deviation was calculated from data at famiy level.

Table6 . Analysis of variance for plant type of timothy in pot experiment.

Control Submerging
Source of variance
af mean squares df mean squares

Between families 43 0.62" 42 0.46**

Between seedling types 2 0.03 2 0.81

Within prostrate 18 0.45 11 0.48*

Within erect 9 0.40 14 0.52**

Within marsh 14 1.07** 15 0.36
Error 132 0.40 129 0.23

« | significant at the 5% and 1% levels, respectively.

Table7 . Means and standard deviations of plant type measured by score and

plant type index of several subpopulations in the transplanting plots.

Subpopu- Plant type measured by score Plant type index
Flots lations "o, 1082 May 1983 Nov. 1983 Apr. 1984 Nov.1982  May 1083
TB-1 TB-1 2.9+0.9( 9 3.1£1.2010) 4.6+0.8(7) 2.6+1.1(7) 1.8940.77( 9) <1.2140.79(10)
TB-2 3.7£1.1(7) 3.5+£0.9( 8) 4.0£1.0(5) 3.2+0.8(5) 2.25£0.70( 7) 1.33+0.29( 8)
TB-3 2.8+0.5( 4) 2.5+£1.7( 4) 4.0+~ (1) 1.0~ (1) 2.09£0.53( 4) 1.65%1.42( 4)
Overall  3.241.0(20) 3.1£1.2(22) 4.340.9(13) 2.7+1.1(13) 2.06+0.69(20) 1.33+0.78(22)
TB-2 TB-1 3.0+1.3( 8) 2.541.3(11) 3.1+0.9(9) 1.4+1.0( 9 2.0640.98( 8 1.61+0.61(11)
TB-2 4.0+1.2( 4) 3.0£1.4(5) 3.0£0.0( 2) 1.5%£0.7( 2) 1.93+0.49( 4) 2.30%£2.21( 5)
TB-3 3.040.0( 2) 3.0£0.0( 4) — (0) 1.0+~ (D 1.4540.21( 2) 1.90+1.09( 4)
Overall 3.3+1.2(14) 2.7+1.2(20) 3.140.8(11) 1.4£0.9(12) 1.94£0.79(14) 1.84%1.23(20)
TB-3 TB-1 3.7+1.5(14) 2.7+1.3(14) 4.140.8(12) 2.2+£1.3(9) 1.42+0.65(13) 1.41+0.56(14)
TB-2 3.6+0.9(14) 7£0.6(14) 3.7+£1.4(12) 2.6+1.2(10) 1.44+0,63(14) 1.61+0.60(14)
TB-3 3.3+1.0(6) 2.6+1.1(7) 3.841.2( 6) 1.521.00 4) 1.610.40( 5) 1.90%0.70( 6)
Overall  3.6+1.2(34) 2.7+1.0(35) 3.9+1.1(30) 2.3+1.2(23) 1.464+0.59(32) 1.58+0.61(34)
Marsh Marsh 4,.640.9( 5) 3.5%1.2( 6) 5.0£0.0( 5) - 1.23+0.38( 5) 1.20£0.49( 5)
Flat-1 4.4+1.0(28) 3.9+1.0(32) 5.040.0(32) — 1.63£0.75(28) 1.10£0.36(31)
Overall  4,4:+0.9(33) 3.841.0(38) 5.040.0(37) - 1.5840.71(33) 1.11£0.37(36)
Flat-1 Marsh 2.4+0.9( 5) 3.2+1.0( 6) 1.540.7( 2) 1.040.0( 2) 2.4241.01( 5) 1.34%0.29( 6)
Flat-1 2.6+1,5(20) 3.741.1(24) 2.5%1.1(10) 1.240.4(13) 2.09+1.26(19) 1.24+0.56(23)
Overall  2.5%1.4(25) 3.6+1.1(30) 2.3%1.1(12) 1.140.4(15) 2.16+1.20(24) 1.26+0.51(29)

Figure in parenthesis indicates the number of plants measured.

Plant type was not
: no record.

measured for Marsh in April, 1984.
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To clarify the variation in plant type of timothy (Phleum pratense L.) in pasture among and
within the populations, we carried out several experiments including the control, the treatment and
the transplanting experiments using the tiller or the seed samples from the pasture, which located
in the Livestock Farm of Hokkaido University, Shizunai.

While plant type was found to vary within the populations in the control field trial using the
tiller materials, plant type was considered to be not closely related to such micro-scale environmen-
tal variations as grazing pressure, the surrounding vegetation and soil moisture. Plant type did not
differ among the subpopulations in any treatment experiments. The effects of treatment were
large, plants heing more erect in the submerging plot but plants being more prostrate in the cutting
plot. In the transplanting experiment using the tiller materials, plant type considerably differed
among the transplanting éites, plants being more erect in marsh but being more prostrate in flat
site, but differentiation was not found in plant type among the subpopulations.

Considerable variation in plant type was found in the control field trial using the seed materials
among the populations. This variation, however, was not corresponded to any ecological variables.

These facts suggest that although there are some genetic variations in plant type in the
pasture, phenotypic variations are not due to the genetic causes, but largely due to the plastic
responses to such the environmental variables as grazing pressure, the surrounding vegetation and
soil moisture.

Key words: Populational variation, Plant type, Timothy, Stress, Transplanting
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