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Phenotypic Variations of Plant Type of Timothy
Populations in a Pasture
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HATEDR SEH i Flat-1, WUEEMe Flat-2 (&
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TB-1, TB-2, TB-3, TB-4 (% 1x2m), 19824E%,
FLRFE DR EIH e Flat-3 (10 x10 m) OEBHMX.
BB L, #FPEOLE IR Fig. 1 KiiFesh T
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TB-1~4 3. 198145 B, 10 A, 198245 H, 6 A,
108, 19834:4 H, 5P Ev—DHEMAFELEE L
BRI L - T, 19824F 4 i X - CGRE L .
Flat-1 3198145 §, 10 A, 19824F 11 f, 198344
Hw sk s S 1E80C X »C, 198248 4 Bicifsic X » T
PH LI, Flat-21319814E5 F, 9 A, 1982411 A,
1983 4 4 Fim gk bia e k- C, 198244 Bdi
B ko THE Uiz, fnks, 19824811 B3 hHIK D 2%
2m %, 19834FA i1z 1x2m 2 J7% Ui, Flat-3 i
1982456 A 5x 10 m DERATH SELERE L -

THH U7, Marsh 13 1981 4 5 B s sk S50 &
-7C, 410 A il X - C, 19824 5 Fwciff
CXoTHE LI, %1, Site-B odtfilx 354
JEZ\~ (Roadside) ¢ 1981 4 5 A 30 A D BREH
HHE L, 19814F 10 Bz, Flat-1 J§il, Flat-1
SE < ORI (Flat-17), Flat-2 &3, HHlo R M (FS),
FSii OflE (FS') THEHEOMELIT o7, &HF
XA & UCIRERHBR N O/ MES R < 2 E A
FETBH LS LA, 1981 FI A B D -
o Toks, TAE 8 HRERA KL, HEoRE
HET, AECELT, HR2L THEpEFCALNZE
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Site-C (3198145 5 Hiz, Site-D (R[A4E 6 B iR
TR, 1982F 4 Bic X ClRBOREY Lic, i
Bl& LT, RO MEGYER 2B HEE L.

LR DM E OBt Site-B THA L
7z, 19814E 5 f @ TB-1~4, Flat-1, 19824 6 § o TB-
1~4 & Flat-3, [f%E10 § > TB-1~4, 198344 A0
TB-1~4 & Flat-1, [j4£ 5 §© TB-1~4 T, HHEHE
DB b STl DY A DB A 5w L.

RO PN 3513 % R & EILTMEE D 5>
R EWBFE O MM R0 % 7o i, 198246 R0
Flat-3 %, 5x5m DX (Flat-3A & Flat-3B &3~

Table 1. Mean values and standard deviations for plant height and plant type
index, and proportion of prostrate types in three populations and
several subpopulations of Site-B in May 1981 and April 1982. Num-
ber of sampling plants were shown in parentheses

May 1981 April 1982

Populations : Proportion of ] .

Plant height Plaixrlltdet)){fpe prostrate type Plant height Plaig(tietgpe
(cm) (% (cm)

Site-B 14.24-10.5 (526) 1.5+1.3 (347) 52.3 (375) 3.6+2.2 (455) 2.14+1.2 (455)
TB-1 250+ 97 (27) 0.640.3 ( 21) 10.0 { 20) 55+23 (17) 13406 ( 17)
TB-2 2424104 ( 30) 14+1.0 ( 15) 27.8 ( 18) 64+24 (25) 1.5+0.7 ( 25)
TB-3 239+ 88 (21) 07408 (19 316 ( 19) 61415 ( 31) 11404 ( 31)
TB-4 176+ 7.6 ( 25) 12407 { 11) 61.1 { 18) 51+14:( 15) 1.8+0.6 ( 15)
Flai-1 130+ 7.1 (75) 17+11(33) 547 ( 53) 43+21 (126) 1.7+0.8 (126)
Flat-2 614 3.4 (232) 22417 (132) 882 (161) 23412 (241)  25+1.3 (241)
Marsh 2574 84 ( 86) 08+05(86)  1.2( 86) — —
Roadside 178+ 56 ( 30) 1.0-0.5 ( 30) — — —

Site-C 133 58 ( 81) 1.9+10 (81) 762 ( 63) 35416 (203) 1.8--0.8 (287)

Site-D* — 0.5+0.4 (102) 33.7 (1 92) 50421 (586) 1.6+0.6 (570)

*  Site-D was observed in June 1981.
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Fig. 1. Variations of plant type in several quadrats within Site-B (40X 45 m)
on the six dates from May 1981 to May 1983. Circle sizes are pro-
portionate to the number of observed plants.

[, prostrate; (I, intermediate ; B, erect.
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Variations of plant type index in several quadrats within Site-B (40X 45 m)
on the eight dates from May 1981 to May 1983.
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tionate to the number of observed plants.
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Quadrat size (x25m )

Is-values (Upper) and Ii(s)/Ii{2s)-values (Middle) of the prostrate type

(—0—) and the erect type (—a—) of timothy, and Rj-values between

both types (—[ |—

(Left figures) and Flat-3 B (Right figures).

Solid circles in upper figures show significant difference from random-
ness of the distribution of 5% level.

, Lower) plotted against quadrat size in Flat-3 A
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Fig. 4. Distributions of the timothy plants measured their plant type index

in Site-C (6X15m) in April 1982.
@, plant type index<1.0; (J, 1.0-1.5; (¢, 1.5-2.0; 0o, >2.0.
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Distributions of the timothy plants measured their plant type index in Site-D (6X25m)
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Rlt, fZfB % 7 590 @ik (FHARMAEED 90%)
OWRIDSHTH B, THT 141 B4k, 11T 187 fBi4E,
III $%i2 135 Mk, VIF 127 A4 T, ILFERL\HE

Th-teo HFTHOBH L @M, PREOB -1
ek L, EE EofAR, EEo XA Sha g
T, BEL A F R 62+22cm, 49424 cm, 45417
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T otce WML &R, 6 X ONER EoMAry, R
AT LD DEEMEL, BEAKES S,
2. ¥BMEBICEEEOE(VERMCHITIHELEL
EBEEDES & ORBR

Site-B ®» TB-1~4 & Flat-1, Flat-3 0# B Dk
bR e A O K% Table 2 Wi Uic, JIBERY
HORERIL4AA L 10 BoFET5~15em &L, 5 A
L6 Hix16~4lem LEh o T, KR, MEEEGE
OEBEHHOREEIEEEE X bECERCH -
oo i, HIMERE OBEEMGEORES L ORCZAD

Table 2. Mean values and standard deviations of plant height of the
neighbourhood plants of prostrate, intermediate and erect

types in three plots

No. of Pl heigh
Quadrats Dates Plant types sacr)n};)les an(tcme)lg t
TB-1-4 May 1981 Prostrate 24 16.9+ 6'3**
Erect 51 239+ 87
June 1982 Prostrate 12 2134 86
Intermediate 21 211+ 8.6*x
Erect 81 41.2+25.3
Octo. 1982 Prostrate 22 104+ 5.2
Intermediate 37 121+ 4.2%
Erect 18 146+ 6.2
April 1983 Prostrate 64 79+ 3.7
Intermediate 53 9.6+ 3.9*
Erect 33 95+ 4.3
May 1983 Prostrate 14 179+ 6.5
Intermediate 44 2254 7.2%*
Erect 36 276+ 9.3
Flat-1 May 1981 Prostrate 29 17.0+ 8.1**
Erect 24 29.9+13.8
April 1983 Prostrate 112 54+ 3.7
Intermediate 13 9.8+ 4.1**
Erect 8 111+ 49
Flat-3 June 1982 Prostrate 123 16.3+10.1
Intermediate 128 21.2417.7%%
Erect 141 41.2+25.3

* and ** =P<0.05 and P<0.01, respectively.
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Table 3. Correlation coefficients between
plant type index and neighbouring
plant height in three plots

No. of

Quadrats Dates

samples
TB-1-4 May 1981 66 —0.2023N S
ok
June 1982 113 —0.3636
Oct. 1982 77 —0.0476N S
*
April 1983 150 —0.1895
o
May 1983 149 —0.2389
Flat-1 May 1981 33 —0.2023N S
o
April 1982 124 —03515
ok
April 1983 132 —0.2637
Flat-3 June 1982 392 —0.2877*%*

NS=Non significance.
* and *=P<0.05 and P<0.01, respectively.

AEBEIE B 0, TB-1~4 0 19814 5 F & 19824 10
H&, Flat-l 0 19815 A% BV CHBETH - 12
(Table 3),
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FTHZERBEL N E oI, Zh b DRBETRICERT
MIE LR ORBANER Y, EoBRBERENLLD
ThoH, ERBWEE L5 LD THBIRDOWTIL
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Bl LI,
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Summary

To study the inter- and intra-population varia-
tion of plant type of timothy (Phleum pratense L.),
we observed the phenotypic variations of this trait
in the three adjacent populations in a 17 year-old
pasture located in Shizunai, Hokkaido, for three
years. These populations were located in the xeric
roadside (XERIC), the mesic roadside involving
swamp and grazed flat (MESIC), and the diverse
area involving lightly and heavily grazed flats and
swamp (DIVERSE). In all populations, the posi-
tions of timothy plants were plotted in maps, and
their plant types were measured by the score and
the plant type index. The index was calculated
as follows: (maximum diameter—basal diameter)/
plant height. In addition, to clarify the small-
scale variations of plant type, the spatial distribu-
tions and the relationships of plant type to the
height of their neighbourhood plants were ana-
lysed. The results were as follows:

Seasonal changes in plant type were found. The
prostrate types prevailed against erect types in
April, and October to November, but erect types
prevailed in May and June.

Plant type varied among the three populations,
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XERIC population had many prostrate plants but
MESIC and DIVERSE populations had variable
plants.

Within DIVERSE population, many plants were
erect in swamp, but prostrate in the area of heavi-
ly grazed flat, and variable in lightly grazed flat.

Within the lightly grazed flat, both plant types
distributed aggregately (their clump sizes were 0.78

to 3.13 m2) and exclusively to each other. Prostrate

plants distributed in the small-scale area where
vegetational height was short, but erect plants dis-
tributed in taller vegetation.

These results show that considerable phenotypic
variations of plant type exist among and within
timothy populations in this pasture, and plant
types are closely related to their local environ-

ments such as grazing pressure and vegetation.



