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The structure of Polytrichum commune Hedw. community

——age structure and spatial pattern

Tatsuaki KOBAYASHI, Hironobu YOSHIDA
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Figure 1 The concept of Polytrichum commune community in the yard of the office
of Kyoto University Forest. St. 1 is set in the thin turf under sunny
conditon. St. 2 is set in the thick turf with many male shoots under
shady condition. 8t. 3 is set in the thick turf with many female shoots
under shady condition. 8t. 4 is set along gradient of insolation under a
pine tree.
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Tigure 2 Relationship between evaporation and insclation. Evaporation

is measured by a well moistured piece of chalk, from 10: 30
to 14 : 30 on 14 November 1982. Insolation is measured for a
month in November. Experimental regression fitted for the
data in Kyoto University yields following relationship.

y=0.0015x2-4-0, 0495x-0. 4086 r=0, 9909

(y : evaporation )
x : insolation

Blaunk plots indieate the data under eanopy of turf.
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Photo 1 The growth form of Polytrichum Photo 2
commmune showing innate markers of
annual growth.
No. 1 %1 year old shoot taken in St.1
No. 21 1 year old shoot taken in 8t.2

Three years old male shoot taken in
St. 2. Antheridium initiated each year.

Photo 3 Upper : Three years old shoot with
capsule
Lower ! Two years old shoot with
young sporophyte. Both are taken in
St. 3

Photo 4 Three years old shoot taken in St. 4

Photo 5 Under dry condition
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Table 1, Comparisons of environmental conditions, shoot densities
and biomass between each stand

RELATIVE RELATIVE SHOOT BIOMASS
INSOLATION % EVAPORATION % DENSITY no./ni g/mt
8t. 1 53 44 271500 4483
St. 2 20 22 277833 8467
St. 3 19 19 216167 6567

St. 4.a 44 30

8t. 4.b 14 16
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Figure 9 The structure of community of St. 4 transect. Number of shoots, mean length, mean dry
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pine tree as the center. tmark shows the tip of the stem of the tree.



268

E:A—eeﬂ C¥— D—f— E—>

Pigure 10 Model for the change of mean length of shoots along the transeet.
A ¢ Too dark area B : Top of the shoot can cateh direct sunlight C:
Shoots form the richest turf D : Under dry condition E: Under
very dry condition
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Figure 11 The distribution of shoots with antheridium slong the transect.
Upper : with trace of antheridium two years befoe. Middle:
with trace of last 'year’s antheridium. Lower : with current
antheridium.
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Résumé

To investigate the maintenance mechanism of the polylrichum commune community,
quadrats and a transeet under the different sunlight and dryness conditions were set
in the yard of the office of Kyoto University Forest. In each quadrat all shoots are
harvested and investegated.

In one quadrat under more sunny and dry condition, shoots are short and have dense
leaves. In other wards, the form of the individual shoot shows the high tolerance
against dryness. The shoots, which are oldr than one year, are comparatively few, But
a lot of eurrent shoots come up in a random spatial pattern and keep up the community.

In the other quadrats under less dry condition, the shoots grow slim and long. This
shows that the photosynthesis can oceur at the higher part of the shoot. The older shoots
are many, and the current shoots seem to come up in a manner of avoiding the exessive
erowding.

In a transect under a pine tree, there is very good condition for growth, such as the
rich gunlight and less dryness. There, shoot density shows wave like distribution by
each age class. This dynamic behavior seems to be resulted from the high rate of
survival under good condition and from the suppression of growth of new shoot under
the thiekly survival canopy.

The sexual shoots, that is, the male shoots with antheridum or the female with
capusule, are mainly distributed over the stable part of the community under the less
dryness. Especially the female shoots seem fo develop in the more stably established
part of the community. There are some differences in the age structure between the two
sexual types.






