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Stand Structure of a Cool Temperate Deciduous Broadleaf Forest
in Central Hokkaido, Northern Japan

NAMIKAWA Kanji & FUJIMOTO Norihisa
Department of Biology, Sapporo Campus, Hokkaido University of Education, Sapporo 002—8502

Abstract

Stand structure of a windbreak forest was studied by tree (= 2 m in height) census in a plot of 0.85
ha in Chitose, central Hokkaido, northern Japan. Species richness and species diversity of the plot were
higher than those of other cool temperate deciduous broadleaf forest stands in Hokkaido. Eight major
tree species (Acer miyabei, Ulmus japonica, Acer mono, Magnolia kobus var. borealis, Quercus mongolica
var. grosseserrata, Juglans ailanthifolia, Fraxinus mandshurica var. japonica and Kalopanax pictus)
were identified by relative dominance (mean of relative number of stems and relative basal area). Five
out of 8 major tree species, U. japonica, Q. mongolica var. grosseserrata, Juglans ailathifolia, F. mand-
shurica var. japonica and K. pictus had a unimodal frequency distribution of diameter at breast height

(DBH), indicating synchronous regeneration. The other three major tree species had an inverse dJ-
shaped distribution, suggesting successive regeneration. In addition modes of spatial range for four ma-
jor tree species (Alnus japonica, Q. mongolica var. grosseserrata, F. mandshurica var. japonica and Acer
mqno) differed from each other and orderly moved along the cline of altitude in the plot from left lower
end (lowland) to right upper end (highland). These facts suggest that regeneration modes and spatial

heterogeneity in physical environment were responsible for relatively high diversity of the plot.
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BETHLH. COBEELES B0 ETHHEK
&, DO TEREMTICL S LT\wizgs, B
BUBRORH - BRI X o THEIO iR T
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Hokkaido

® Chitose

Fig. 1. Map of the study area. Solid circle
shows the location of 0.85 ha plot and shaded
areas show windbreak forests.

RELZZMGTD, HEd D VIIRBEDOANED
FREIBRD LN o 7.

REHICREFT ) ORLEN S (TEMERE
FT) D19634 %> 519804 ¥ TOITEMOTLEH
K (ILIREREASE 1982), £FHRIE
i36.1C, &EA (1 A) OFHRIRIZ—7.8C,
A (8 A) DFHRIRIZI.8CTHS. BH
SORE (FE 1948) 357.3C - ATH Y, B
ERNICHRTPHICHEY T 2. EFLEKAEE
1167mm T, LB ETHFHNLEERT (K
N 1992). ;

TEEMIL, RO KIIERY ICHERT 5%
TBEATH»S (BEKIUKGEEES
1979). TS 1m LRICREKEIZR S 8k
HRIFT, TROKEREL L CERICKS S
nas.

REMGDWIKRTIX, 3% Dryopteris cras-
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BNCIRED LIS ORLEFOBIE ST
b. BARBTIENY /% Alnus  japonica, ¥ F
%" E Fraxinus mandshurica var. japonica, 7NV
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golica var. grosseserrata 72 KA L NBDS, M
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Fig. 2. Topographical map of the plot of 0.85
ha in Chitose, central Hokkaido.Contour lines
are drawn at every 0. 25 m interval in altitude.

BEERAEX O
BEERAEXOBFIIRRICZLL, BEEED
$T41.7m ThH o7z (Fig. 2). FREROFLRE
CEHREB L EZ SNBMEFH Y, oIl
BRI T—RIEIZIZFETH o /2. F7o,
MEROFEE D IZITEHETH - 72,

BiEER
FEAREORKR, HAEINE, EEAD LV
EATEICRE, FH2oEI80E A REE N (Ta-
blel). BoOREBELIEICEDSE, RIRED
(1971) DFE LA o TEEBERE L7,
FORE, KICBITHI3EHFELEE LTHE S
Nz BAEBESEDIE) ;70€45Y, nib=o
v, 4 %Y H 1T Acer mono, ¥% 217 Mag-
nolia kobus var. borealis, I <13 Euonymus
alatus f. cilliato-dentatus, I X+ J, *F =7
X Juglans ailantifolia, ¥ 7 ) %2 J Prunus
ssiori, /> ¥ N A Syringa reticulata, 7> ¥ /
¥, ¥YF4%5%, N ¥ Kalopanax pictus. Z
NH1IENH B, BREEIN V=L, A FXAT
7, ¥ya7Y, IXFT, AZTNVI, NV
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Table 1. Importance value of component species found in the plot of 0.85 ha in Chitose, central Hokkaido.

Life Relative Relative Importance
Species : form? basal area density value?
(%) (%) (%)

Acer miyabei St 4.1 32.8 184
Ulmus japonica T 15.9 5.4 10.7
Acer mono T 13.0 6.5 9.8
Magnolia kobus var. borealis T 9.1 7.6 84
Euonymus alatus {. cilliato-dentatus Sh 0.7 10.9 5.8
Quercus mongolica var. grosseserrata T 8.7 2.5 5.6
Juglans ailanthifolia T 9.8 13 5.5
Prunus ssiori St 3.1 7.6 54
Syringa reticulata Sh 14 8.1 4.8
Alnus japonica T 7.3 2.1 4.7
Fraxinus mandshurica var. japonica T 6.1 1.3 3.7
Kalopanax pictus T 5.6 1.2 34
Corunus controversa T 3.8 22 29
Cercidiphyllum japonicum T 4.8 0.7 2.8
Acer palmatum var. matsumurae T 0.9 2.5 1.7
Celtis jezoensis T 13 0.9 1.1
Sorbus alnifolia T 0.7 0.7 0.8
Phellodendron amurense T 1.2 0.2 0.7
Acer mono var. mayrii T 1.2 0.1 0.7
Prunus sargentii T 04 1.1 0.7
Morus bombycis St 0.1 1.2 0.7
Hydrangea paniculata Sh 0.1 0.8 0.5
Magnolia obovata T 0.5 0.3 0.4
Acer aidzuense St 0.2 0.6 0.4
Picrasma qauassioides St +3 0.4 0.2
Carpinus cordata St 0.1 0.2 0.1
Euonymus sieboldianus Sh + 0.2 0.1
Malus baccata var. mandshurica St + 0.1 +

Rhus tricocarpa Sh + 0.1 +

DT, tree speéies; St, sub-tree species; Sh, shrub species
2 Mean of relative basal area and relative density
3below 0.1%

Table 2. Species diversity for three forest types from Namikawa (1999) and the plot of 0.85 ha in Chitose,
central Hokkaido.

Forest type Qm Y dominated Tj 2 dominated Uj ® dominated This plot
forests forests forests
Number of plots 9 22 8 1
Mean =+ S.D. Mean =+ S.D. Mean + S.D.
(Min. - Max.) (Min. - Max.) (Min. - Max.)
Species richness 4 352 £ 098 410 + 148 401 =+ 138 6.62
(1.92 - 4.74) (192 - 745) (154 - 6.09)
Equitability 135 + 037 1.78 £ 042 155 £ 042 2.80
[H'(e)]® _ 0.78 - 193) (1.4 - 249 071 - 200
Number of 22 + 11 45 £ 20 33 = 1.7 12
dominant species ¢ 1 - 4) a1 - 9 1 - 6) \

U Quercus mongolica var. grosseserrata, 2 Tilia japonica, 3 Ulmus japonica, ¥ Gleason (1922), 9 Pielou (1969),
8 determined by Osawa et al (1971).
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Fig. 3. Frequency distribution of stem diameter at 1.3 m height (DBH) of eight major tree spe-
cies in the plot of 0. 85 ha in Chitose, central Hokkaido.
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Fig. 4. Spatial distribution of stems of eight major tree species. Solid circles, open cirles, and triangles
show canopy stems (=16m in height), sub-canopy stems (8 m < height < 16m), and saplings (2m <
height < 8m), respectively. Thick shaded line shows the bank running across the plot (refer to

Fig. 2)
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Fig. 5. Spatial distribution of two can-
opy states and sapling of Ulmus japon-
ica. Open and shaded sub-plots (5mX
5m) are gap and canopy, respectively.
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Table 3. Number of saplings in two canopy states. The relationship between number of saplings
and the canopy states was evaluated by a G-test, based on a null hypothesis; the number of saplings
found in a given canopy states was proportional to the number of sub-plots divided into the canopy

states.
Canopy states Canopy Gap Total
Number of sub-plots 165 175 340
Species G - value
Magnolia kobus var. borealis ' 35 29 64 0.74 25
Ulmus japonica 26 30 56 0.20 8
Acer mono 23 36 2.80 oS

n.s., not significant

XE) 2&HEEL (Fig. 5), B EE - B
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