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Short Communication
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Vegetation Changes over Seven Years after Clear-cutting

of Bamboo Culms

Shigeo Suzuki * and Nobukazu Nakagoshi >

ABSTRACT

The area of bamboo groves in southwest Japan, comprised mainly of Phyllostachys pubescens, has recently in-

creased. An alternative to these abandoned bamboo groves is their transition to broad-leaved forests. The vegetation

transition to broad-leaved forests observed several years after clear-cutting are very important. We investigated the

change in species composition after repeating P. pubescens culm cutting. We established four quadrate plots (10 x 10

m): clear-cutting bamboo culms, thinning bamboo culms, and two control sites. Regenerated bamboo culms appeared

the next spring after clear-cutting. We concluded that in absence of continuous culm cutting, bamboo recovers after 3

years. We then cut the recovered bamboo culms; this clear-cutting site began to change into a broad-leaved forest. We

suggest that a P. pubescens grove can be transitioned to a broad-leaved forest, using continuous selective cutting of the

revived bamboo culms over several years.

keywords: bamboo grove management, broad-leaved forest, clear-cutting, Phyllostachys pubescens

INTRODUCTION

The area of bamboo groves in southwest Japan, comprised
mainly of Phyllostachys pubescens Mazel ex Houzeau de Le-
haie, has increased over the past 30 years (e.g. Isagi and Torii,
1998; Suzuki and Nakagoshi, 2011). This rapid expansion of
bamboo groves was caused by the abandonment of production
groves of bamboo (Torii and Isagi, 1997) and adjacent woodland
and cultivated land, because the invasive young bamboo shoots
not be removed (Suzuki, 2010). Bamboo groves were originally
planted to produce culms or edible young shoots; however, the
need for these products has declined due to new materials and
imports from China (Suzuki and Nakagoshi, 2011).

One method to halt the expansion of bamboo groves includes
cutting off their culms (Ishida et al., 1999) and repeated cut-
ting of bamboo culms (Fujii and Shigematsu, 2008).There have
been studies on the control of the expansion of bamboo groves
by killing bamboo culms by injecting or spreading weed killer
(Egami et al., 2015; Nonaka, 2002). However, in these studies,
vegetation changes after cutting an area of bamboo culms were
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not carefully inspected over several years. Fujii and Shigematsu
(2008) said that the occurrence of new young bamboo shoots
was seen under cutting bamboo culms for three years. As the
bamboo groves transition to broad-leaved forests, it is necessary
to observed occurrence of new bamboo culms and vegetation
change after clear-cutting cutting by investigation term as long
as possible.

In the present study, we investigated the change in species
composition by repeating P. pubescens culm cutting, and we
suggest the most effective method for a smooth transition from
abandoned bamboo groves to broad-leaved forests.

METHODS

Study Area

We conducted the experiment in Genkotsu-yama Hill (175
m above sea level), located in neighbouring Sanbe dam, Oda
City, Shimane Prefecture, western Japan (Fig. 1). There are sec-
ondary forests comprised of Quercus serrata Thunb. ex Murray
and Pinus densiflora Sieb. et Zucc. On the southeast side of the
hill, there were graves until the 1990s; after which P. pubescens
invaded the gravesite and the adjacent secondary forests. The
culm density of P. pubescens in the center of the grove was 5600
t0 9700 ha'',

The annual mean precipitation and mean temperature from
1981 to 2010 were 1738.4 mm and 15.1 °C, respectively, based
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Fig. 1 Study area.

on data from the nearest meteorological observatory in Oda (35°
11.4'N, 132°29.8' E).

Field Experiment

We established four quadrate plots (10 x 10 m; Fig. 1). Plot
A was the control site for the P. pubescens groves without cut-
ting, Plot B was the site of cutting all P. pubescens culms, Plot
C was the site of thinning the 67% of P. pubescens culms in the
secondary forest mixed with bamboo, and Plot D was the control
site for secondary forest mixed with bamboo. Plot B was set up
in the center of the site of cutting all P. pubescens culms so as not
to be affected as much as possible from residual bamboo groves.

We surveyed the plant species composition in all strata
(Braun-Blanquet, 1964) and all tree diameters at breast height
(DBH) before cutting in September 2005. After this survey, bam-
boo culms were cut down in the area showed in Fig. 1 (ca. 80 m?;
Plot B and a part of Plot C).

After cutting, we surveyed the plant species composition and
all tree's DBH in June 2006, September 2006 (Plot B only), June
2007, and September 2008. Over these 3 years, we left each plot
undisturbed.

In September 2008 (after the survey), we cut down all of the

P. pubescens culms in Plot B. Subsequently, we cut down all of
new P. pubescens culms after survey of every year through 2012.
We also surveyed plant species composition and all tree's DBH
in September 2009, August 2010, September 2011 (Plot B only),
and August 2012.

Analysis

We compared coverage rates of every layer and survey pe-
riod. We calculated and compared the number of culms per DBH
and the total cross-sectional areas at breast height for P. pubes-
cens and other tree species in each plot.

All plant species in the survey plots were classified with re-
spect to life form. Species number with respect to the classifica-
tion was compared among survey periods.

RESULT

Change in Total Cross-Sectional Area at Breast-Height in P. pu-
bescens

After clear-cutting (Fig. 2a), P. pubescens returned the next
spring with a large number of thin new culms in Plot B (aver-
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Fig. 2 Pictures of Plot B in cutting of 2005 (a), 2008 (b), and
2012 (c).

age DBH = 1.4 cm; Fig. 3). However, the height of the culms
was below 2 m; they covered the shrub and herb layer with high
coverage rate (Fig. 4). The total cross-sectional area at breast
height of P. pubescens in Plot B was 118 cm? in June 2006 (Fig.
5); after 3 years, it increased to 749 cm?. However, in 2008, the
total cross-sectional area at breast height of other tree species in
Plot B was 51 cm?.

After 2008, we cut the recovered P. pubescens culms in Plot
B. Other tree species (Rhus javanica L. var. roxburghii (DC.) Re-

J. For. Plann. 24: 1-9 (2018)

hder et Wils., Quercus glauca Thunb. ex Murray, Firmiana sim-
plex (L.) W. F. Wight, among others; Appendix) were allowed to
grow. In 2012, the total cross-sectional area at breast height of P
pubescens and other tree species was 3 cm? (only one culm; Fig.
3) and 366 cm?, respectively (Fig. 4).

In Plot C, a section of P. pubescens culms was cut in Sep-
tember 2005. The total cross-sectional area at breast height of
P. pubescens decreased from 2,669 to 814 cm? (Fig. 5). Subse-
quently, the P. pubescens culms recover till 2009 (991 cm?) by
recruitment. Although six P. pubescens culms died between 2009
and 2010, total cross-sectional area was decreased. In 2011 and
2012, a new culm grew every year and total cross-sectional area
of P. pubescens was increased between 2010 and 2012.

In Plots A and D, there were few changes in the total cross-
sectional area.

Species Composition and Coverage Rate

Before cutting, P. pubescens occupied the tree layer in Plots
A and B. In Plots C and D, P. pubescens, Quercus sessilifolia
Blume, and Q. serrata competed in the tree layer. In Plot C, P,
pubescens occupied the sub-tree layer (Appendix).

The tree layer in Plot B disappeared and the coverage rates
of the sub-tree layer in Plot C decreased from 80% to 30% as P.
pubescens culms were cut (Fig. 4). The coverage rate of the herb
layer in Plot B decreased from 95% to 20% with the destruction
due to clear-cutting.

In Plot B, the coverage rate of the herb layer recovered after
September 2006 (Fig. 4). The coverage rates of the shrub and
sub-tree layer recovered in 2008. This recovery was initiated by
the recruitment of P. pubescens culms. After the selective cutting
of 2008, the coverage rates of the shrub layer were between 15%
and 35%. The height of the shrub layer rose to 8.4 m in 2012
(Appendix).

In Plot C, the coverage rate of sub-tree layer was decreased
by selective cutting of P. pubesces between 2005 and 2006.
Thereafter, the coverage rates of sub-tree layer and shrub layer
changed among 20% and 40%, and the coverage rates of herb
layer little change in 1% or 2%. The coverage rate of all layers in
Plots A and D decreased very little over 7 years (Fig. 4).

Regarding species composition, the number of species pres-
ent increased from 25 to 57 in Plot B, the spring after the cutting
(Fig. 6); these were mainly annual and perennial herbs, especial-
ly, Sasa veitchii (Carriere) Rehder var. tyugokensis (Makino) S.
Suzuki and Nandina domestica Thunb., dominated by recovered
P. pubescens culms (Appendix). In 2007, annual herb and peren-
nial herb species decreased from seven to two and 15 to seven,
respectively (Fig. 6). However, Q. glauca, Morus australis Poir.,
Castanea crenata Sieb. et Zucc., Zanthoxylum ailanthoides Sieb
et Zucc., and Rubus spp. increased through 2008 (Appendix). P,
pubescens recovered over their species. Before selective cutting
in 2008, they covered other emergence and residual species. The
surveys in 2006 and 2007 were conducted in June, but no major
difference was found in the emerging species.

After selective cutting, the species number at plot B re-
covered to 56 in 2009 (Fig. 6). After this, the species number
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Fig. 3 The histogram of diameters at breast height of Phyllostachys pubescens culms (solid) and other trees (outline) in Plot B.
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decreased as Clethra barbinervis Sieb. et Zucc., Mallotus ja-
ponicus, R. japanica var. roxburghii, Celtis sinensis, Firmiana
simplex, and Deutzia crenata grew in the shrub layer and S.
veitchii var. tyugokensis covered the herb layer in Plot B (Ap-
pendix).

In Plot C, the species number increased slightly (Fig. 6);
however, some Z. ailanthoides, Q. serrata, and P. densiflora in-
dividuals died owing to diseases, in Plots C and D. This affected
the cross-sectional area at breast height (Fig. 5).

In Plot A, the species of perennial herbs increased (Fig. 6).
This plot also had increased brightness due to cutting of P. pub-

scens culms in an adjacent area.

J. For. Plann. 24: 1-9 (2018)

DISCUSSION

Regenerating bamboo culms appeared the spring after cut-
ting. In first year after cutting, bamboo culms became thin (Fig.
3). Ishida et al. (1999), Fujii and Shigematsu (2008) and Abe
and Shibata (2009) reported the same events. The regenerated
bamboo culms were abandoned till fall of 2008, three years after
cutting all P. pubescens culms. They covered other emergence
and residual species. The same transitions have been reported
by Fujii and Shigematsu (2008). Therefore, P. pubescens came
back as at the beginning of the cutting, if regenerating bamboo
culms were abandoned.



We find one thin culms in Plot B till 2012, three years af-
ter selective cutting recovery bamboo culms every year (Fig. 3),
although it took as much distance as possible from remaining
bamboo grove. Ishida et al. (1999) documented recruiting new
culms in two years after cutting all bamboo culms. Fujii and Shi-
gematsu (2008) documented recruiting new culms in three years
after cutting all bamboo culms. It is thought that the rhizomes
of P. pubescens survive for several years after cutting the above
ground part. When changing vegetation from bamboo groves,
continuous P. pubescens culm cutting is needed for suppression
of bamboo culms during several years, over than three years.

In Plot B, many species, mainly herb species and pioneer
trees, were covered after the cutting P. pubscens culms (Fig. 6,
Appendix). Herb species and N. domestica increased between
September 2005 and September 2006. However, after the size of
recovery bamboo culms increased between 2007 and 2008 (Fig.
3), they declined because they were shaded by P pubescens.
After selective cutting of recovery bamboo culms, pioneer tree
species grew and S. veitchii var. tyugokensis dominated the herb
layer (Fig. 5, Appendix) because P. pubescens, which had shaded
them, was removed. However, the height and species composi-
tion of Plot B were not similar to those of Plot D or C which
were the broad-leaved forest or the bamboo and broad-leaved
tree mixed woodlands, because the pioneer tree species, M. ja-
ponicas, R. japonica var. roxburghii and C. sinensis, dominated
in plot B but Q. sessilifolia and Q. serrata dominated in plot C or
D (Appendix). Thus, we considered that it will take some time to
form broad-leaved forests from bamboo groves.

The number of emerging species of perennial herbs increased
in Plot A (Fig. 4.) were became the sunlight brightened the forest
floor, because the cover rate of the tree layer decreased due to
the death and breakage of P. pubescens culms during this period
(Fig. 5) and that bamboo culms in adjacent area were clear cut.

When renaturalization from a P. pubescens grove to a broad-
leaved forest, we recommend to continue the selective cutting of
revived bamboo culms for several years.
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Appendix  The plant species composition in examination plots

Plot A A B B B B B B B B B C C C C C C D D
Survey date a i a b c d e f g h i a b d f g i a i
Tree layer (I) Heigtht (m) 13 18 19 185 20 20 23 23 20 20 188 22
Total coverage(%)| 85 60 95 35 16 40 35 25 35 25 60 40
Sub tree layer (II) Heigtht (m) 7.1 8 11.7 18 135 12 135 12 12 125 15
Total coverage(%) 0.5 30 8 30 35 20 25 30 30 75 50
Shrub layer (III) Heigtht (m) 5 5 4 5.4 4 3.7 4 5 63 74 84 33 88 5 55 88 54 7 6.8 6.5
Total coverage(%) | 25 20 5 30 3 5 50 15 25 35 30 30 25 30 30 30 40 30 90 65
Herb layer (IV) Heigtht (m) 05 05 2 12 18 08 16 2 12 15 23 06 02 05 05 05 05 05 06 05
Total coverage(%) | 5 7 95 20 8 80 8 95 90 98 90 3 1 05 2 2 1 1 1 05
Number of species 30 46 26 57 59 45 42 56 41 30 33 20 27 27 29 36 32 27 18 21
Phyllostachys pubescens I 55 4-5 5-5 2-3 1.2 3-2 2-2
11 + 3.3 55 2+2 1-2 1-1 2+2 1+1 2-2 1-1 2-3
11 1-1 -1 1-2 1-2 + 1-1
v 11 4-3 3-4 1-1 2-3 + +
Quercus glauca 1 2.2 2-1 2-2 22 2-1
1I 1-1 1-1 1-1 1-1 1-1 1-1 2-1
11 1-1 1-r 1-1 1-1 1«1 1-1 1-1 1-1 1-1 + 1-1 12  +
v + + + + + + + + + + + +
Eurya japonica I [ 2-3 1-2 1-2 1-1 2.2 1-1 1-2 1-1 2-3 22 2-3
v |22 12 + + + + + + + + +
Smilax china 111 + + + +
v + + + + + + + + + + + + + + + +
Ligustrum japonicum 1T + + + + + +
v + + + + + + + + + + +
Camellia japonica I 1-1 1-1
it 1-2 2:2 1-1 2+2 1+1 1-2 1+1 2-2 3-3 2-3
v | 2-2 + + + + + + + + + + +
Clethra barvinervis I 1-1 1-1 1.2 23
111 + + 11 1-2 + 11 4+ 11 1-1 1-2 2-2
v + + + 11
Ardisia japonica v + + + + + + + + + + + + + +
Mallotus japonicus 111 1.2 22 1-2
v + + + + + + + + + + + + +
Zanthoxylum ailanthoides I 2-1 11 1-2 1-1 2-2
111 1-1 +
v + + + + + + + + + + + +
Castanea crenata 1 22
111 + + I-1 1-1 1-1 2-1 1-1
v + + + +
Rhus trichocarpa 111 + + + +
v + + + + + + + + +
Neolitsea sericea m | 2-2 1-2 + +
v | 1-2 + + + + + + + + + +
Carex lanceolata v [ +2 + + + + + + + + +
Quercus sessilifolia I 2+2 2:2 2-1 2.2 2:2 1-1
1I 2+1 11 1.2 1-1 2-2 1-1 2-1
11 + + 11 11 1-1 1-1 1-2 1-1
v + + + + + + +
Quercus serrata 1 1.1 1-1 2-2 2-1 2-2 22 2-1 33 22
11 11
111 +
v + + + + + + +
[llicium anisatum o | 1-1 -1 1-1 1-1 1-1 11 + 1-1 1-1
v + + +
Albizia julibrissin v + + + + + + + + + +
Pinus densiflora 1 1.1 1-1 1-1 1-1 2-2
v + + + + + + +
Acer palmatum 11 -1 1-1
111 + 1-1 1-1 1«1 1-1 1-1 1-1
v + + + + + +
Camellia sinensis v + + + + + + + + +
Nandina domestica 111 1-2
v + 13 11 11 1-1 + + + + +
Sasa veitchii var. tyugokensis v 5:5 1+2 2:2 12 12 3-3 4-4 4-4 4-5 +
Oplismenus undulatifolius v + + + + 12 1-1 + + +
Mitchella undulata v + + + + + + + + +
Trachycarpus fortunei 111 -1+ -1 1-1
v + + + + 1.1
Rhus javanica var. roxburghii 111 -1 1-2 2-2 2-2
v + + + + 1.1 11 + +

J. For. Plann. 24: 1-9 (2018)
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Appendix (continued)
Plot A A B B B B B B C C C D D
Survey date a i b c d f i f g i a i
Miscanthus sinensis v + + + +
Styrax japonica 1I 1-1
11T 1-1 1-1 11
v + +
Morus australis 111
v + 11 +
Celtis sinensis ver. japonica 1T 11 =1 11 1-1
v + +
Cryptomeria japonica 1 1-1 2-1
1T -1
v + + +
Dioscorea japonica 1T +
v + + + +
Pleioblastus chino var. viridis 111 +
v + + + +
Rubus buergeri v + + + + + 1-1
Wisteria floribunda 111
v + + +
Callicarpa mollis 111 +
v 12+ + +
Aucuba japonica m | 2-2 12 +
v + 12+ +
Akebia trifoliata v + + + +
Lonicera japonica v + + +
Pteridium aquilinum var. latiusculum v + + +
llex pedunculosa 1 1.2 22
I 2-2
1T + 12
v + + + +
Rubus palmatus v + + + 1.2 +
Pueraria lobata 111 + 1-1
v + + + 1-1 1-1
Farfugium japonicum v + +
Gardenia jasminoides v + + 1-1
Ilex macropoda I
1 1+ + +
v +
Symplocos lucida 111 +
v + + + +
Liriope platyphylla v + + + +
Compositae sp.1 1A% + + + +
Disporum sessile v + + +
Vaccinium oldhamii v + + + +
Elaeagnus pungens v + + + +
Cirsium sp. v + + + +
Viola grypoceras v + + + +
Artemisia princeps v + + + +
Stenactis annuus v + + + +
Rubus illecebrosus v + 1.2 1-2
Firmiana simplex 111 1-1 1 2.1 1-1
Parthenocissus tricuspidata v + +
Evodiopanax innovans v + +
Rabdosia inflexa v + + + +
Lindera umbellata 111
v +
Zanthoxylum schinifolium v + + +
Solidaga altissima v + + +
Callicarpa japonica 111
v + +
Coccukus trilobus 111
v +
Vitis thunbergii v +
Deutzia crenata 1T + 1-1 1-1
v
Fern sp. v + + +
Rubus crataegifolius v + 2+3
Machilus thunbergii 111 1-1
v + +
Schisandra nigra v + + +




Vegetation Changes over Seven Years after Clear-cutting of Bamboo Culms

Appendix (continued)

Plot A A B B B D D

Survey date a i b c f a i

Aralia elata v + +

Paederia scandens v + +

Acanthopanax sciadophylloides v +

Crassocephalum crepidioides v + +

Clerodendrum trichotomum v +

Rubus corchorifolius 111
v

Hydrocotyle sibthorpioides v +

Blechnum niponicum v + +

Trachelispermum asiaticum v +

Prunus jamasakura v +

Trichosanthes cucumeroides 11 +
v + +

Dryopteris erythrosora v +

Humulus japonicus v + +

Oxalis corniculata v + +

Torilis japonica v + +

Viola sp.1 v + +

Viola sp.2 v + +

Commelinacommunis v + +

Clematis terniflora v +

Rosa multiflora v

Eupatorium fortunei v

Boehmeria nippononivea v

Quercus variabilis 1 1-1
v

Cleyera japonica 11 2:2 23

Magnolia obovata I 2:2 2-2
I 1-1

Fraxinus lanuginosa f. serrata v +

Hydrangea hirta v +

Isachne globosa v +

Kadsura japonica v +

Platycarya strobilacea v +

Aphananthe aspera v +

Ficus nipponica v +

Hedera rhombea v +

Heloniopsis orientalis v +

Iris japonica v +

Viburnum dilatatum v +

Arisaema sp. v +

Cayratia japonica v +

Compositae sp.2 v +

Compositae sp.3 v +

Osmunda japonica v +

Pieris japonica v +

Taraxacom sp. v +

Vicia hirsuta v +

Ardisia crenata v +

Digitaria timorensis v +

Echinochloa crus-galli var. caudata v +

Ixeris dentata v +

Lamium alba var. barbatum v +

Lespedeza cyrtobotrya v +

Melampyrum lazum var. nikkoense v +

Stachyurus praecox 111

Viburnum erosum var. punctatum 11

Conyza sumatrensis v +

Dryopteris lacera v +

Stellaria diversiflora v +

Thalictrum simplex var. brevipes v

Pourthiaea villosa var. laevis v

Reynoutria japonica v

Rhododendron obtusum var. kaempferi v

Calanthe discolor v

Skimmia japonica 111 1-1

Chamaecyparis obtusa 111 1-1

J. For. Plann. 24: 1-9 (2018)
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Guide for Contributors

Please refer to the following guidelines when submitting a new manuscript to the Journal of Forest Planning
(hereafter “the Journal”), of the Japan Society of Forest Planning (hereafter “the Society”), so that your manu-

script can be handled expeditiously.

Type of Papers: Each paper is classified into one of three types:
article, review, or short communication. All papers should be
reports of original research that have not been submitted or pub-
lished elsewhere (other than as abstracts).

Contributors: The first author of any paper should be a member
of the Society unless he/she has been invited to contribute by the
editor-in-chief of the Journal. The authors can apply for Society
membership on submission.

Review Process: The Journal conducts a single-blind review
process. Each manuscript is first handled by one of the editors,
at which time it is evaluated for Journal suitability. Manuscripts
considered to be suitable are then peer-reviewed by at least two
anonymous expert referees selected by the editor.

Decision for Publication: The editorial board makes the final
decision to accept, reject, or suggest revision to manuscripts
based on its contribution in terms of original data and ideas as
indicated by the results of reviews conducted by the referees.

Manuscript: Manuscripts should be written in English and fol-
low the guidelines provided in “Manuscript Preparation” below.
Either American or British usage/spelling is acceptable, but not
a mixture of these.

English: All authors whose first language is not English should
ask a native speaker to refine the written English of their manu-
scripts prior to submission.

Final Manuscript and Authors’ Proof Correction: When the
manuscript is accepted, the authors will be asked to send the
final manuscript in editable electronic formats. The required for-
mats will be indicated in the manuscript preparation. A Portable
Document Format (PDF) file of the proof will be sent to the cor-

responding author by email only once for proofreading.

Expense on Publication: No charges will be levied for papers
published in the Journal. A free electronic reprint will be sent
to the author in PDF. However, authors who need color page/
special printing will be required to pay the actual expenses in-
volved. Reprints can also be ordered in blocks of 50 copies at
the actual expenses involved. All prices are subject to change.

Submission and Inquiry: Authors will be required to send their
manuscript and a submission form in electronic format to the

editor-in-chief by email. The editor-in-chief’s email address can

be found on the inside cover of the Journal. Submission inqui-
ries may also be sent to the editor-in-chief by email.

Copyright: The Society reserves all rights to the papers pub-
lished by the Journal. Written permission by the editor-in-chief
is required for the reproduction or republication of Journal-pub-
lished manuscripts, either in whole or in part.

Rights of Authors: The authors retain the following rights:

(1) Authors are allowed to reproduce their own Journal-pub-
lished papers, either in whole or in part, in their own literary
works providing they acknowledge the Journal as its source.

(2) Authors are allowed to provide a PDF file of their paper to
the public at repositories of their affiliations and financial
contributors after it has been provided to the public via J-
STAGE on the condition that they display a link to the pa-
per’s abstract on the J-STAGE website.

(3) Authors are allowed to electronically copy and distribute a
PDF file of their paper on the condition that they purchase
reprints of their paper, or the PDF file of their paper at the
same price as the reprints of their paper. In this case, authors
are allowed to post the PDF file on their personal website
after providing it to the public via J-STAGE and should dis-
play a link to the paper’s abstract on the J-STAGE website.

MANUSCRIPTS PREPARATION

Style: All manuscripts should be arranged as follows: (1) title
page, (2) abstract and keywords, (3) main text, (4) literature
cited, (5) tables, (6) figures, and (7) messages to editors.

Typing: Manuscripts should be typewritten, double-spaced, on
A4-size pages with margins of 3 cm on the top, bottom, and both
sides. Line and page numbers should be included. The desired
locations of tables and figures should be indicated in red font

characters in the right margins.

Text Style: Characters to be printed in italic or bold font should
be entered using the features of the word processing software.

Title Page: The first page of each manuscript should contain
the following items: (1) the type of paper, (2) the title of the
paper, (3) the authors’ full names and affiliations along with their
addresses, and (4) the corresponding author’s name and e-mail
address.

The author affiliations to be listed are the affiliations where
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the actual research was conducted. If any of the authors have
changed affiliation since completing the research, the present af-
filiation can also be indicated.

Abstract and Keywords: An abstract is required for all paper
types, and should be no more than 300 words long. Between
three and five keywords, listed alphabetically and separated by
commas, should be provided.

Mathematical Equations: If there is more than one equation in
the text, the equations should be numbered with Arabic numerals
according to their sequence on the right-hand side ((1), (2), etc.).
Short expressions not cited by any number may be included in
the text. Variables should be presented in italics, although up-
right-style Greek alphabet letters may be used.

Acknowledgements: Contributors who do not meet the crite-
ria for authorship should be listed in the “Acknowledgements”
section at the end of the main text before the “literature cited”
section. All sources of funding should be listed in this section,

following the contributors’ requirements.

Literature Cited: Literature in the text may be cited by surname
(family name) of the author and the year of publication in pa-
rentheses after the statement concerned. The surname of the au-
thor and the year of publication are to be separated by a comma.
Multiple citations in the same parentheses are to be placed in
chronological order and separated by a semicolon. If there are
more than two authors, citations should quote the surname of
the first author and the words “et al.” All authors’ names should
be included in the list. More than one reference from the same
author(s) in the same year should be identified by Roman alpha-
bet letters placed after the year.
Literature cited should be listed alphabetically by the surname
of the first author, and then chronologically per author. Use the
following examples for the style of the “literature cited” section:
a. For periodicals: Shirasawa, H. and Hasegawa, H. (2014) A
comparative study of heuristic algorithms for the multiple
target access problem. J. For. Res. 19: 437449
b. For books: Davis, L.S., Johnson, K.N., Bettinger, P.S. and
Howard, T.E. (2001) Forest management: To sustain eco-
logical, economic, and social values. 4th ed. McGraw-Hill,
New York, 804 pp
c. For edited books: Gadow, K.V. (2005) Science-based forest
design and analysis. In: Naito K. (ed) The role of forests for
coming generations. Japan Society of Forest Planning Press,
Utsunomiya: 1-19

d. For Internet resources: McGaughey, R.J. (1999) Visualiza-
tion system. USDA Forest Service, Pacific Northwest Re-
search Station. http://faculty.washington.edu/mcgoy/svs.
html (accessed 14 April 2013)

Tables: Tables should be numbered with Arabic numerals ac-
cording to their sequence in the text (Table 1, Table 2, etc.). Each
table should be prepared on a separate page and be accompanied
by a brief and self-explanatory title. Any explanations for the
tables should be given as a footnote at the bottom of the table.
Do not use vertical lines to separate columns.

Figures: Figures should be numbered with Arabic numerals ac-
cording to their sequence in the text (Fig. 1, Fig. 2, etc.). Each
figure should be prepared on a separate page. The figures’ cap-
tions should be prepared on a separate page. Figures should be of
publication quality. Color figures can be included, but will incur
an additional printing charge. Figures for color printing should
be marked with the note “COLOR” on the margin of the sheet
the figure is printed on.

Messages to Editors: If authors have any potential conflicts of
interest in relation to their manuscript, they must describe them

in the “messages to the editors” section.

Submission Form: The submission form should be filled out
and attached to the manuscript on submission. The form can be
found on the last page of the Journal. Non-member authors can
apply for Society membership when submitting their paper by
completing and enclosing the application form found on the in-
side of the back cover of the Journal.

Electronic Submission: Authors are required to submit their
manuscript in PDF by email. If it is difficult to save the manu-
script in PDF, MS Word files are also accepted. Authors are en-
couraged to save their tables and figures in PDF form, and then
combine them with the manuscript file. This means that just one
PDF file should be sent to the editor-in-chief. After acceptance,
the authors will be asked to submit the final manuscript in the
following formats:
(1) Title page, abstract and keywords, main text, and literature
cited: an MS Word (doc or docx) file;
(2) Tables: an editable file in MS Word (doc or docx) or MS
Excel (xIs of xIsx);
(3) Figures: High-quality image files (TIFF, JPEG, or PNG), an
MS PowerPoint (ppt or pptx) file, or a PDF file.
(August 2018)
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Guidelines on Publication Ethics

These guidelines are based primarily on the Guidelines on Good Publication Practice (COPE, 1999), the Code of
Conduct and Best Practice Guidelines for Journal Editors (COPE, 2011), the Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work in Medical Journals (ICMIJE, 2017), and the International

Standards for Authors (Wager and Kleinert, 2011).

DUTIES OF EDITORS

Publication decision: The editors’ decisions to accept or reject a
manuscript for publication should be based on the manuscript’s
importance, originality, and clarity, as well as the study’s validity

and its relevance to the scope of the Journal.

Confidentiality: Editors should treat all submitted manuscripts
as confidential. Editors should not share information about
manuscripts, including whether they have been received and/or
are under review, their content and status in the review process,
criticism by reviewers, and their ultimate fate, to anyone other
than the authors and reviewers. Editors should also make it clear
that reviewers will be expected to keep manuscripts, associated
material, and the information they contain strictly confidential.

Conflict of interest: Editors who make final decisions about
manuscripts should recuse themselves from editorial decisions if
they have conflicts of interest or relationships that pose potential
conflicts related to manuscripts under consideration. If an editor
submits a manuscript to the Journal, another editor will handle
the peer-review process of the manuscript independently of the

authoring editor.

Corrections: When a published paper is subsequently found to
contain major flaws, editors should accept responsibility for cor-
recting the record prominently and promptly.

DUTIES OF REVIEWERS

Contribution to editorial decisions: Reviewers are experts
chosen by editors to provide written opinions. Peer review helps
editors decide which manuscripts are suitable for the Journal. It
may also help authors improve their study.

Promptness: Reviewers are expected to respond promptly to

requests to review and to submit reviews within the time agreed.

Reporting standards: Reviewers should provide unbiased and
justifiable reports. Reviewers’ comments should be constructive,
honest, and polite.

Confidentiality: Reviewers should keep manuscripts and the
information they contain strictly confidential. Reviewers should
not publicly discuss the authors’ work and should not appropriate
the authors’ ideas before the manuscript is published. Review-

ers should not retain the manuscript for their personal use and
should destroy the copies of any manuscripts they have been pro-
vided after submitting their reviews. Reviewers should not use
knowledge of the work they are reviewing before its publication
to further their own interests.

Conflict of interest: Reviewers should disclose to the editors
any conflicts of interest that could bias their opinions of the man-
uscript, and should recuse themselves from reviewing specific
manuscripts if the potential for bias exists.

Ethical issues: If reviewers suspect the authors’ misconduct,

they should notify the editor in confidence.

DUTIES OF AUTHORS

Reporting standards: Authors should report their methods and
findings accurately. Authors should provide sufficient detail to
permit other researchers to repeat the work. Authors should pres-
ent their results honestly and without fabrication, falsification, or

inappropriate data manipulation.

Data access and retention: Authors may be asked to disclose
the research data for the review process. Authors should main-
tain the primary data and analytic procedures underpinning the

published results for at least 10 years after publication.

Authorship of the paper: The award of authorship should bal-
ance intellectual contributions to the conception, design, analy-
sis, and writing of the study against the collection of data and
other routine work. If there is no task that can reasonably be
attributed to a particular individual, then that individual should
not be credited with authorship.

Authorship should be based on the following criteria:
(1) Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data used
for the work; (2) Drafting the work or revising it critically for
important intellectual content; (3) Final approval of the version
to be published; (4) Agreement to be accountable for all aspects
of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated
and resolved.

Contributors who meet fewer than all four of the above criteria for
authorship should not be listed as authors, but they should be ac-
knowledged. Those whose contributions do not justify authorship
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may be acknowledged individually or together as a group under a
single heading, and their contributions should be specified.

Conflict of interest: Authors should disclose to editors relevant
financial and non-financial interests and relationships that might
be considered likely to affect the interpretation of their findings.
All sources of research funding, including direct and indirect fi-
nancial support, the supply of equipment or materials, and other
support should be disclosed as well.

Originality and plagiarism: Authors should adhere to publi-
cation requirements that submitted work be original. Authors
should represent the work of others accurately in citations and
quotations. Relevant previous work and publications, both by
other researchers and the authors’ own, should be properly ac-
knowledged and referenced. Data, text, figures, or ideas origi-
nated by other researchers should be properly acknowledged and
should not be presented as if they were the authors’ own.

Redundant publication: Authors should not submit the same
manuscript, in the same or different languages, simultaneously to
more than one journal. Previous publication of an abstract in the
proceedings of meetings does not preclude subsequent submis-
sion for publication.

Corrections: Authors should alert the editor promptly if they

discover an error in any submitted, accepted, or published work.
Authors should cooperate with the editors in issuing corrections
or retractions when required.
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