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Species Composition and Diversity of Secondary Forests
in the Hiruzen Experimental Forest of Tottori University

- A Comparison of Two Sites with Different Disturbance Histories -

Junji Sano * and Jiro Onrsuka **

Summary

The patterns of species composition in secondary forests were examined after different disturbance
events (burning and cutting) in the Hiruzen Experimental Forest of Tottori University (133°35'E,
35°17'N) in western Japan. The Experimental Forest is mainly covered with deciduous broad-leaved
secondary forests and consists of the western part (351 ha), the "WEST", and the eastern part (224 ha),
the "EAST." Although the substrate and topography are fairly homogeneous in both sites, they have
different disturbance histories. The WEST had been burned prior to Tottori University’s acquisition of
the property in 1954, whereas the EAST had been cut selectively until 1963 when this area was
incorporated into the Daisen-Oki National Park.

We set up a 0.16 ha plot on a level or gently sloping ridge in each site, and measured the DBH
(diameter at 1.3 m) and height of trees (DBH = 4 cm). The densities of stems including sprouts (DBH
= 4 cm) were 1362.5 / ha and 1743.8 / ha in the WEST and EAST, respectively. The BA (basal area)
was 39.96 m?/ ha and 36.18m? / ha at each site. The total number of species was 30, and the number of
common species in each site was 10. The WEST had 19 broad-leaved tree species with the highest
dominance of Quercus serrata (95.8 %), while the dominance of the EAST was shared by 21
broad-leaved tree species.

A lower diversity (species richness, H' and J) was shown in the WEST which had been burned,
whereas a higher diversity was shown in the EAST which had been cut. Moreover, the diversity of the
understories (4 = DBH < 10 cm) was higher than that of the overstories (DBH = 10 cm) in the
WEST, and vice versa in the EAST. This suggested that species diversity would gradually increase in
sites after fire and decrease in sites after selective cutting. In conclusion, species composition is affected
by different disturbance histories in secondary forests.
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Fig.1 Study area (Hiruzen Experimental Forest: WEST and EAST sites)
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Table 1 General description of two sites in the Hiruzen Experimental Forest of Tottori University

WEST EAST

Compartment 1-30 31-50
Area (ha) 351 224

plantations (ha) 214 3

secondary forests (ha) 137 221
Transfer to Tottori University (year) 1954 1973
Incorporation into the National Park (year) 1963 1963
Main disturbance burning cutting
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Table 2 Species composition and dominance (relative number of stems and basal area) in each site

Relative Number of Stems(%) Relative Basal Area (%)

Species WEST EAST WEST EAST

a2+ 5 (Quercus serrata) 69.27 1.43 95.82 6.65
1] 3 77 (Clethra barbinervis) 1.38 29.03 0.09 15.25
2 V) (Castanea crenata) 5.73 14.88
% I 7N (Magnolia salicifolia) 12.19 7.46
w7 3 XY 5 (Prunus grayana) 1.38 8.24 0.10 8.42
7 &N (llex macropoda) 1.83 7.89 0.25 7.09
T YINT H T (Acer rufinerve) 0.46 3.23 0.05 12.73
3 X} 5 (Quercus mongolica var. grosseserrata) 1.83 5.02 0.76 7.86
23775 (Acanthopanax sciadophylloides) 8.72 1.08 1.18 2.55
I/ % (Styrax japonica) 7.53 4.70
v 33 (llex pedunculosa) 5.38 3.30
<Ry (Cornus kousa) 4.30 2.52
aNTF I H T (Acer sieboldianum) : 1.83 0.72 0.15 2.45
X< N7 F ¥ E (Fraxinus langicuspis) 2.15 2.12
A H A F (Viburnum furcatum) 3.21 0.72 0.21 0.09
7 ) 7% (Meliosma myriantha) 1.79 0.69
W50/ & (Sorbus japonica) 0.92 0.72 0.07 0.70
7 &Y (Lindera umbellata) 2.29 0.11

++ A< (Sorbus commixta) 1.83 0.16

1) NF (Euonymus oxyphyllum) 1.43 0.21
Y7 5 (Prunus jamasakura) 1.38 0.10

NG F T H LT (Acer japonicum) 0.92 0.24

% 71 /2 X (Evodiopanax innovans) 0.92 0.16

3 X% (Cornus controversa) 0.46 0.39

FFE 3TV (Acer amoenum) 0.72 0.12
7+ (Fagus crenata) 0.46 0.10

7 3% (Cladrastis platycarpa) 0.36 0.19
IN Y VR (Styrax obassia) 0.46 0.03

X7 )V (Rhus trichocarpa) 0.46 0.03

A TINE I Y (Acer palmatum) 0.36 0.04
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Fig.2 Species sequence curve based on relative basal area of each species in each site
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Table 3 Species diversity and evenness in each site

WEST EAST
Number of Stems (/plot) 218 279
Number of Species 19 21
H' (bit) 0.394 3.648
J' 0.093 0.831
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Table 4 Species diversity and evenness of each stratum clasified by DBH in each site *

WEST EAST
Understory Overstory Understory Overstory
Number of Stems (/plot) 62 156 105 174
Number of Species 17 5 14 17
H' (bit) 3.405 0.148 2.624 3.615
J' 0.833 0.064 0.689 0.884

*Understory, 4cm < DBH< 10cm; Overstory, l0cm < DBH
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