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Ito, H., Ito., Tsukamoto, M. and Nakao, T. : Dynamics of multi-stem clump
structure of canopy trees affects the change in stand structure of
secondary lucidophyllous forests. J. Jpn. For. Soc.

We investigated stand and multi-stem clump structure of nine stands of
secondary lucidophyllous (warm-temperate natural evergreen) forests with
different ages to clarify the effects of the dynamics of multi-stem clump
structure on the change in stand structure along the secondary succession after
felling. As a result, three major stages were detected in the developmental
process of the secondary forest as follows. 1) Up to 18 years after felling,
secondary forests consisted of both multi-stem canopy trees of sprout-origin
and understory individuals of seedling origin of lucidophyllous species,
whereas pioneer species which might have dominated the canopy at the stand
initiation stage disappeared due to the suppression by evergreen multi-stem
individuals of sprout origin. 2) The proportion of multi-stem individual and
average number of stems of canopy trees decreased during 23-46 years after
felling. This change indicated stem exclusion within the clump of multi-stem
individuals. We suggest that the severe competition between stems within the
clumps provided a dark environment on the forest floor, resulting in exclusion
of the seedlings of lucidophyllous species. 3) Since 60 years after felling, the
number of canopy trees of sprout origin decreased, indicating the change from
death of stem level to individual level. This probably resulted in gap
formation and heterogeneous canopy structure, which improved the light

environment on the forest floor and promoted the reinitiation of understory



individuals.
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Caption

Fig 1. Location of study stands

—1

Fig2. Cumulative basal area (BA) distribution each tree height class in each
stand. Upper and lower panels indicate multi-stem and single-stem
individuals, respectively. The BA of multi-stem-individuals was
represented as the BA of the largest stem within the clump. Arrows
indicate threshold heights for distinguishing the canopy layer and
understory.

2 BA)

BA BA

Fig3. Number of individuals per 1 hectare in understorey layer of each stand.
Upper and lower panels indicate mult-stem and single-stem individuals,
respectively.

3 lha

Fig4d. Number of individuals and ratio of multi-stem individuals (a), and
number of stems and ratio of stem in multi-stem individuals (b) in relation
to lucidophyllous tree species in canopy layer of each stand.
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Table 1. Stand age, area ,slope position and summary of stand structure in each stand.

-1
Stand age  Area Average Maximum  Individual density ~ Stem density Gleason's
Stand Slope position RLI (%)
(yr) (ha) height (m)  height (m) (No. /ha) (No. /ha) d

A 3 0.03 upper and lower slope 1.4 5 28267 43300 214 - -
B 14 0.01 upper slope 3.1 10 26400 50900 180 18 (0.7) ¢
C 18 0.01 upper slope 2.5 12 45600 69120 184 15 (0.8) ¢
D 23 0.01 upper slope 3.9 11.5 11900 43500 80 08 (05 ¢
E 45 0.01 upper slope 4.2 13 10300 29200 115 36 (1.1) b
F 46 0.01 upper slope 4.6 15 7600 19000 6.0 2 (0.8) b
G 59 0.02 upper slope 2.4 14 15350 29350 152 31 (1.3) b
H 82 0.02 upper and lower slope 2.5 14 17250 28900 174 36 (14) b
I 84 0.02 upper and lower slope 2.1 30 27000 42750 247 59 (28 a

RLI: Relative light intensity measured at 1m above ground surface. Figures in parentheses indicate standard deviations. Same letters (small letter) indicate
no significant difference (Tukey’s HSD, p>0.05)
RLI im

Tukey’s HSD, p>0.05



Table 2. Multi-stem-individual ratio, average stem number per individual and average coefficient of

variation of stem height of multi-stem individual in relation to canopy trees in each stand. The same

alphabet (small letter) shows no difference in average stem number per individual and average

coefficient of variation of stem height of multi-stem individual Scheffe, p<0.05 .

-2 1
1
Scheffe, p<0.05
Multi-stem-individual Average stem number  Average coefficient of variation of stem

stand ratio (%) per individual height of multi-stem individual (%)

A 134 18 b 58.1 b

B 54.8 22 b 453 b

C 43.8 21 b 28.2 ab

D 71.4 44 a 1009 a

E 58.3 29 b 65.2 ab

F 42.9 21 b 81.8 ab

G 54.2 26 b 91.8 ab

H 20.0 25 b 1275 ab

I 28.6 22 b 86.5 ab




Appendix. Species list of each species type.

Species type Species name Nomenclature by Ohwi and Kitagawa (1992)

Lucidophyllous tree Castanopsis sieboldii
Castanopsis cuspidata
Cinnamomum camphora
Cinnamomum japonicum
Daphniphyllum macropodum
Daphniphyllum teijsmannii
Diospyros morrisiana
Distylium recemosum
Elaeocarpus sylvestris
llex goshiensis
llex integra
Ilex rotunda
Litsea coreana
Litsea acuminata
Myrica rubra
Neolitsea aciculata
Neolitsea sericea
Lithocarpus edulis
Machilus japonica
Machilus thunbergii
Podocarpus macropyllus
Quercus glauca
Quercus hondae
Quercus salicina
Querucus gilva
Ternstroemia gymnanthera

Lucidophyllous shurub Adina pilulifera
Aucuba japonica
Camellia japonica
Cleyera japonica
Damnacanthus indicus
Dendropanax trifidus
Elaeagnus pungens
Eurya japonica
Fatsia japonica
Ficus erecta
Ficus erecta f.sieboldii
Gardenia jasminoides
llex buergeri
Ilex chinensis
Lasianthus japonicus
Ligustrum japonicum
Maesa japonica
Meliosma rigida
Prunus spinulosa
Rapanaea neriifolia
Symplocos glauca
Symplocos kuroki
Symplocos prunifolia
Symplocos theophrastaefolia




Appendix. Species list of each species type. (Continued)

Species type

Species name

Nomenclature by Ohwi and Kitagawa (1992)

Pioneer

Others

Albizia julibrissin

Aralia elata

Clerodendrum trichotomum
Deutzia scabra
Zanthoxylum ailanthoides
Hydrangea paniculata
Idesia polycarpa

Mallotus japonicus

Rhus javanica var. roxburghii
Rhus succedanea

Rhus trichocarpa

Rosa sambucina

Rubus crataegifolius

Rubus palmatus

Sambucus racemosa ssp sieboldiana
Stachyurus praecox
Villebrunea frutescens
Weigela japonica

Acer mono

Antidesma japonicum
Callicarpa japonica
Callicarpa mollis

Cornus controversa
Cornus macrophylla
Diospyros kaki
Elaeocarpus japonicus
Euonymus alatus f. striatus
Euscaphis japonica
Fraxinus longicuspis
Fraxinus sieboldiana
Helwingia japonica

Ilex micrococca

Lindera erythrocarpa
Magnolia hypoleuca

Morus bombycis
Phyllanthus flexuosus
Pinus thunbergii
Pourthiaea villosa var. zollingeroi
Prunus jamasakura
Quercus serrata

Randia cochinchinensis
Rhododendron reticulatum
Styrax japonica

Viburnum erosum var. punctatum




