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TanNoucHl, Hiroyuki: Light conditions in the understory of a Castanopsis
cuspidata coppice forest and the growth of young trees (Quercus glauca,
Quercus gilva, and Castanopis cuspidata) planted therein —Differences of shade
tolerances and positions in the sere— J. Jpn. For. Soc. 72: 435~440, 1990
Growth changes of three young evergreen tree species (Quercus glauca THUNB.,
Quercus gilva BL., and Castanopsis cuspidata SCHOTTKY) planted in a C. cuspidata
coppice forest have been studied for three years. Relative insolation of the understory
was 1.9% (May ~December). None of the species grew notably in height, but Q.
glauca and Q. gilva increased in trunk diameters. There was a large change in the tree
form of C. cuspidata after planting, in fact, three years after planting, 96 % of them
were either dead or showed some degree of die-back. This mortality was greater than
that of the other two species. The measured changes in tree form of each species were
compared statistically to these of the other species using TURKEY’s method. At the 5%
level, the only significant difference was between C. cuspidata and Q. gilva. In short,
compared with C. cuspidata, Q. gilva has greater shade tolerance. Furthermore these
species were distributed in the same area of natural forests. It would seem that the
position in the sere of Q. gilva relative to C. cuspidata is of a more mature forest tree,
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and that of Q. glauca is intermediate between the other two species.
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Light conditions in the understory of a C. cuspidata

coppice forest

Dates(Terms) Weather Items Relative
values(%)
87/04/20~06/25 Insolation* 1.7
87/06/26~09/20 Insolation* 2.1
87/09/21~12/18 Insolation* 2.5
88/05/18~11/01 Insolation* 1.9
89/10/30 Cloudy Illuminance** 1.6
89/02/14 Fine weather Illuminance*** 4.5
89/02/17 Cloudy Iluminance*** 2.8
89/10/29 Fine weather Illuminance*** 1.2
89/10/31 Cloudy Illuminance*** 1.8

* Summed volumes of insolation measured by
actinometers. ** Mean instantaneous light intensity
above the planted trees measured by photometers.

*** Continuous light intensity for one day measured by
cubic photometers.
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After leaf-fall season
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Before leaf-fall season
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Height growth of young trees planted in the under-
story
Vertical bars show standard deviations.
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Diameter growth of young trees planted in the
understory '
Vertical bars show standard deviations.
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Schema showing the changes of tree forms after
planting

I, Keeps the leading shoot growing upward through it ; II,
does not keep the leading shoot growing upward and most
growth is horizontal by the branches; IIl, die-back causes
some parts to die; IV, dead. Dotted lines show the dead
parts.

C. cuspidata

Frequency (%)

0 1 2 3

Years after planting

B-5.
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Changes of tree forms after planting
Refer to Fig. 4. for 1, II, Ill, and IV.
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#F-2. HENBESMEAECRIFTHROEERE
Significant probability by KRUSKAL-WALLIS test on
the effect of light intensity extending over the tree
. forms

- Species
’ Q. glauca Q. gilva C. cuspidata
1 33.99 12.10 54.78

2 34.69 23.68 65.87

3 22.91 9.13 82.01

* Years after plantirig. All units are expressed as percent-
ages.
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#£-3. LEBC L 2BEEOLEN - BIEEROEF
EHE ’

Significant probability. by multiple comparisons

between three species on the rates of die-back and

death ‘ ’

Q. gilva

Species Q. glauca C. ’cué;bidata
Q. glauca * 63.21 31,01
Q. gilva 49.31 o 464
C. cuspidata - + 20.48 83.77 - e

All units are expressed as percentages. The upper right
part shows the values three years after planting and the
lower left part shows the values after two years.
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