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Biosphere Reserves in Japan and their actual use in Satoyama conservation by Minakami Town
Sohei MASTUMOTO!, Utako YAMASHITA!
"Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Biosphere Reserves (BRs), protected area systems under the UNESCO MAB program, are expected to be effective in
agriculture and forestry, in that its functions include sustainable development. This study examines the use of BRs in Satoyama
conservation, based on an analysis of the characteristics of Japanese BRs and from the case study of Satoyama conservation activities
in Minakami Town, Gunma Prefecture. In Minakami Town, the promotion of small-scale forestry was initiated, and the principles
of small-scale forestry and BRs fit well together. The number of staff involved in forestry promotion in Minakami Town increased
accordingly, and it was found that the registration of BRs led to a change in the positioning of forests and forestry in the town. BR
registration alone has only limited benefits for a region, and what measures the town chooses is an important question, based on BR
principles. In this case, it was indicated that a BR could be used to change the positioning of Satoyama conservation within the town.

Keywords: Biosphere Reserves, UNESCO Eco Park, satoyama conservation, small-scale forestry
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Forestry workers’ awareness of safe behavior and technical acquisition
Wataru TANAKA', Keitaro SASADA!, Yuta INOMATA'!, Norimasa TAKAYAMA!, Nariaki ONDA!, Haruna KATADA?,
Hiroko YAMAGUCHI?, Nobuyuki TSUZUKI
Forestry and Forest Products Research Institute; 2University of Tsukuba; *Forestry Agency

Abstract: In this study, a questionnaire-based survey was conducted among forestry workers to clarify their awareness of safe
behavior during work and of their use of manuals for technical acquisition. When asked about situations in which forestry workers
may behave unsafely, the most common answer was “when the working conditions in the field were harsh”. In addition, it was
confirmed that forestry workers with less experience tend to behave dangerously when they are tired, while those with more
experience tend to behave dangerously when judging based on past experience. Regarding the frequency of use of technical
acquisition manuals, it was confirmed that the majority of respondents replied that they use them once or several times a year. It was
also confirmed that the frequency of manual use tends to be low among general team members. The above results suggest that
appropriate efforts that take attributes of forestry worker into account are effective in raising awareness of safe behavior and technical
acquisition.

Keywords: forestry worker, questionnaire survey, manual, guidelines
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unsafely (multiple answers)
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The use of university experimental forests by outdoor education researchers: A case study of the
Fujisawa Experimental Forest, Nihon University
Katsuaki SUGIURA!, Yasuhiko OISHI%, Ryo YAMADA3
ICollege of Bioresource Sciences, Nihon University; Tama Forest Science Garden, Forestry and Forest Products Research

Institute; *Hokkaido University of Education

Abstract: In June 2024, the Japan Outdoor Education Society held an excursion at the College of Bioresource Sciences, Nihon
University. During this event, participants visited the Fujisawa Experimental Forest to explore potential activities that outdoor
education researchers might conduct within this environment. This study aimed to identify how outdoor education researchers in
physical education and sports science, who are not forest scientists, perceive and envision the utilization of the forest. The
methodology involved one-hour visit to the training forest, after which the participants were asked to fill out up to three cards per
person detailing possible uses for the forest. As a result, there were 16 activities in the interaction category, such as camping, playing
with mud, and tree climbing; 3 activities in the natural environment category, such as observation; and 2 activities in the forest
resource category, such as forestry experiences. Thus, it is clear that outdoor education researchers have a strong preference for
activities within the “interaction” category.
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Nihon University
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Fig.2 Results categorized into 40 forest experience
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Airborne LiDAR-based estimation of average height-diameter ratio, relative yield index, and relative
spacing index: A case study in selected areas of Ibaraki and Fukuoka prefectures
Tomohiro NISHIZONO!, Shinya TANAKA!, Tomoaki TAKAHASHI?, Hideki SAITO!, Keiko FUKUMOTO?
IForestry and Forest Products Research Institute, 2Kyusyu Research Center, Forestry and Forest Products Research Institute

Abstract: We estimated average height-diameter ratio, relative yield index, and relative spacing index, using airborne LiDAR data, in
the selected areas of Ibaraki and Fukuoka prefectures. Multiple regression equations were developed to estimate the three indices, using
the stem density, upper tree height, and average branch height obtained from the airborne LiDAR data as explanatory variables.
Comparing the estimated three indexes, the relative yield index and the relative spacing index were estimated more accurately than the
average height-diameter ratio. When conducting wide-area mapping of relative yield index and relative spacing index, for forest

management, using airborne LiDAR data, it is necessary to accept an estimation with a coefficient of determination of approximately

0.50.

Keywords: airborne LiDAR, average height-diameter ratio, relative yield index, relative spacing index, wide-area mapping
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Table 1  Stand attribute for test plots

— EERS (m) FHERE (cm) AEEE (K/ha)
o =N FH O BK &N :Fi’J BEX BN T EBKX

i Z¥ 140 256 359 154 326 536 250 899 2800

TP % 106 183 256 137 240 466 325 1521 2900

= ¥ 67 20.9 295 10.3 285 411 200 1019 1975

E/% 85 17.0 264 134 263 418 250 949 2000

2 LOOCYV TR 7= AR O EFR LKL

Table 2 Coefficient of determination of multiple regression equation obtained by LOOCV

o H/D Sr Ry
8 B — 2 3 2 1 2 3 4 1 2 3 4
s A% 033 034 032 029 029 046 051 051 040 054 057 060
E/% 040 025 024 035 067 037 052 065 066 037 051 064
@ <F 004 036 029 000 045 070 065 011 027 056 054 021
E/% 057 055 063 078 065 077 082 074 071 079 0.85 0.80

F o 1~4FETIVI~4 (I Z38) A2RT,

RFEZEORBEH - #ill - HBOETLHTROAREVWRERKERT

S o _
Tolm | ZEax T RIwE )+
[oo) = 2 o0
d‘gg S
3 © 3 © |
8 o 8 o
o T o T
¥ o ¥ o
N N
C)' _ ﬂ C). _ H]
o o
o <3
d-hratio Sr Ry d-h ratio Sr Ry
- S _
ERA o fErEE )+
@ | © | |
o o . |
5 © | 5 © |
g o g o
N o <
¥ o ¥ o
N N
o. _ ]l o. _
o o
o~ o~ - -
d-hratio Sr d-h ratlo Sr Ry

K1 HeEETT IV OREREEO L
Fig. 1 Comparison of the coefficient of determination

15

for the estimated models



AlfE Gek7RAy k)

N
N
”

=

AlfE k7O b)

R
<
"

ES

TIFAY - iSAREE -2 TIRAT - FHIEREE -3 RIFAY - IRELLE-4
N (=3 N
- i rz_loocv: 0.341 ~ r2_Ioocv: 0.515 - i rz_loocv: 0.595
o | =59 9 (=59 o | =59 LA
o =)
] S - ]
< | <
o o A o
g a T T T T T T T © T T T T T g a T T T T T T T
0.0 04 0.8 1.2 0 10 20 30 40 0.0 04 0.8 1.2
T )% fpAk -1 TRIRE ) - A EREE -1 T ) ¥ - URE L1
N o N
| # loocv=0.400 1 2 Joocv= 0671 T | £ 1oocv=0.665
© (n=64) = (n=64) o | (n=64)
o N =) N
] S - Aa ]
< | <
o ‘9 _ o
g B T T T T T T T o - T T T T T g B T T T T T T T
0.0 04 0.8 1.2 0 10 20 30 40 0.0 04 0.8 1.2

#EfE (LiDAR)

X2 HRBEET MK DHEEM & ERM (KR
A A MLVOEFIIREET VOFBEERT,
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Study on estimation of tree canopy length by aircraft LIDAR data
-Case study of Kurume City, Fukuoka Prefecture, Japan-

Hideki SAITO', Shinya TANAKA!, Masayoshi TAKAHASHI', Tomohiro NISHIZONO', Tomoaki TAKAHASHI?

Forestry and Forest Products Research Institute; 2Kyushu Research Center, Forestry and Forest Products Research Institute

Abstract: The objective of this study is to estimate the canopy length of cedar and cypress forests over a wide area
using a simple method based on aircraft LIDAR data. Crown length is the difference between the tree height and
the crown base height, and is used as an indicator of tree growth and health. However, it is not easy to measure
and evaluate crown length over a wide area in a forest. Therefore, we used aircraft LIDAR data to estimate tree
crown length in an areal manner. The study area was a forested area in Kurume City, Fukuoka Prefecture. A
linear regression model was created to estimate tree height and crown base height using aircraft LIDAR data and
plot data acquired on the ground. Finally, the statistics of the z-values of the point cloud were obtained for the
entire target area in mesh units, the tree height and crown base height were estimated using the previous model,
and the difference between the two was calculated to create an estimated map of the crown length.

Keywords: Stand structure, Area base analysis, Cedar, Cypress, Remote sensing
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Table 2 Adjusted R-square and RMSE in Regression Analysis

of Crown Base Height Estimation

Adjusted R-squere RMSE (m)
2q60 0.983 1.899
2q60+zsd 0.983 1.943
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Assessment of suitable sites for willow short rotation coppice with environmental information and
spatial analysis
-Potential and Challenge in Inzai City, Chiba and Tsuno Town, Miyazaki

Masayoshi TAKAHASHI', Fumiaki KITAHARA', Shunsuke TEI?, Masatomo HAYAFUNE?, Satoshi OMORI*

IForestry and Forest Products Research Institute; *Forestry and Forest Products Research Institute Hokkaido Research Center;

3Forestry and Forest Products Research Institute Kansai Research Center; “University of Tsukuba

Abstract: Demand for woody biomass for fuel is increasing rapidly accelerating the introduction of the FIT system. Huge attention
is being drawn to the willow short rotation coppice (SRC) as a new supply method for fuel wood. The assessment of suitable sites
for willow SRC in Inzai City, Chiba Prefecture, and Tsuno Town, Miyazaki Prefecture is done, where demonstration trials for woody
biomass production using willow SRC were started supported by the NEDO Energy Forest Project. Environmental information such
as vegetation maps and soil classification maps were used for spatial analysis using GIS. In Inzai City, abandoned agricultural lands
and lowland forests, which are suitable areas for willow SRC, are located throughout the city. Whereas suitable areas in Tsuno Town
are limited to the eastern plains.

Keywords: Willow, Short Rotation Coppice, Assessment of Suitable sites
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Fig.1 Land use and Land cover map of Tsuno town,
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Fig.4 Agricultural land map of Tsuno town, Miyazaki.
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Table.1 Cross table of Area, Agricultural land and Willow
SRC potential categories
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Growth and thinning effect of 71-years-old Japanese red pine plantation
Kazuo HOSODA', Tomohiro NISHIZONO', Fumiaki KITAHARA!, Shinya TANAKA', Eiji KODANTI'
Forestry and Forest Products Research Institute

Abstract: The growth process of the 71-years-old Japanese red pine plantation was summarized. Both thinned and
un-thinned plot maintained high densities, with relative yield index exceeding 0.8. The increase in the top height and

the stand volume did not slow down as they aged, but continued to increase linearly. The total gross increment of the thinned and

un-thinned plot was almost the same, and it followed the law of constant final yield.

Keywords: yield table, relative spacing, relative yield index, total increment, mean annual increment
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Thinning and subsequent vegetation changes in abandoned forests
in the Soma region of Fukushima Prefecture

Iwao UEHARA'
ITokyo University of Agriculture

Abstract: Since the 2011 of the Pacific coast of Tohoku Earthquake, many abandoned forests remain in Fukushima Prefecture. In
this research, I aimed to thin abandoned Japanese cedar and cypress forests and secondary broadleaf forests in the Soma region, one
of the areas severely contaminated by radioactive fallout, observe the subsequent vegetation recovery, and make recommendations
regarding future operations in the area. The research method was to thin 50% of the trees in each study stand from 2019 to 2022,
compare the relative light intensity before and after thinning, and conduct a vegetation survey from June to October 2024 in four
study areas of 10 m x 10 m (1 are). Although seedlings of 30 to 50 tree species were found in each stand, their top growth was low,
and the coverage of the forest floor was also low in Japanese cedar and cypress stands. The main reason for this was thought to be
low light intensity due to canopy closure, and additional thinning was considered necessary.

Keywords: relative illuminance, forest floor vegetation, coverage, seedlings, 50% thinning
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1. Introduction

Since the Great East Japan Earthquake and the serious I1. Research Methods

nuclear accident in March 2011, many abandoned forests The subjects of the study were 4 forest stands: O 36-year-
remain in Fukushima Prefecture. I have been continuously old Japanese cedar (Cryptomeria japonica) stand: tree density
monitoring radioactive cesium in abandoned forests in the 3000 trees/ha, average tree height 11 m, average DBH 20 cm
Soma region, which suffered the most damage, since the (Imada district, Soma City); @30-year-old Japanese cypress
earthquake in 2011 (/, 4, 5). After the half-life of cesium-134 (Chamaecyparis obtusa) stand tree density 3500 trees / ha,
passed, a decrease in radioactive cesium concentrations was average tree height 12 m, average DBH 15 cm (Haramachi
observed from around 2018, so thinning was started and district, Minamisoma City); (3 20-year-old Japanese cypress
implemented in 2019 (6, 7). There have been several reports on stand: tree density 2000 trees / ha, average tree height 8 m,
the difficulties of thinning and subsequent vegetation recovery average DBH 14 cm (Odaka district, Minamisoma City); @
in abandoned artificial forests, particularly in cypress forests (2, Broadleaf secondary forest mainly composed of tall trees such
3,8, 9). The purpose of this study is to investigate the recovery as Quercus serrata and Castanea crenata: tree density 3500
of vegetation after thinning in these forests. trees / ha, average tree height 17 m, average DBH 25 cm
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(Tamano district, Soma City).

The research method was to thin 50% of the trees in each forest
stand in December 2019 in the cedar forest (D), in 2020 in the
cypress forest (@), in 2021 in the broadleaf forest (@), and in
2022 in the cypress forest (®). Relative light intensity was
measured again six months after the thinning, and a comparison
was made before and after thinning. The relative illuminance
was measured using an illuminometer, ANA-F11,
manufactured by Tokyo Koden Co., Ltd. Twenty-five meshes,
each 2 m x 2 m, were set in each plot, and measurements were
taken at the center of each mesh, 2 m above ground level.
However, relative light intensity was not measured in the
broadleaf secondary forest. From June to October 2024, four
survey areas of 10 m x 10 m (lare) were set up in each forest
stand, and a vegetation survey of the forest floor was conducted.
The vegetation survey investigated the seedling tree species,
tree height, and coverage. Neither area is home to wild deer and
is surrounded by animal fences.

III. Results and Discussion

1. Change in relative light intensity before and after
thinning The change in relative light intensity before and
after thinning is shown in Table 1. In all cases, thinning was
carried out at a 50% thinning rate, but there was variation in the
improvement in relative light intensity. In particular, in the 30-
year-old Hinoki forest, the relative light intensity after thinning
remained below 20%. However, in the 20-year-old Hinoki
forest, a large improvement in relative light intensity was

observed. This suggests that early thinning is desirable.

Table 1: Change in relative light intensity before and after

thinning in each forest stand (%)

Before After
Survey stand

thinning thinning
Cedar 36-year stand 74 (£138) 268 (£5.4)
Cypress 30-year stand 0.7 (£0.2) 189 (x4.6)
Cypress 20-year stand 6.2 (x4.8) 37.0 (£26.6)
Broadleaf secondary forest Not measured

2. Changes in forest floor vegetation = The changes in
forest floor vegetation before and after thinning in each
surveyed stand are shown below.

D 36-year-old Japanese cedar stand ~ Before thinning,
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Acer palmatum, Cerasus jamasakura, Pinus densiflora,
Quercus serrata, Linderaumbellata, Neolitsea sericea, Aria
Japonica, Toxicodendron trichocarpum , Fraxinus lanuginose,
Buckleya lanceolate, Abies firma , llex crenata, Kalopanax
septemlobus, Orixa japonica, Rhaphiolepis indica, Viburnum
dilatatum, Viburnum phlebotrichum, Akebia trifoliata were
confirmed on the stand floor. Table 2 shows the tree species
found on the forest floor in September 2024. A total of 31 tree
species were confirmed, most of which were less than 1 m in
height. The only two tree species that were more than 1 m in
height were Buckleya lanceolate and Callicarpa japonica.
Many of the tree species were intolerant and many were wind-

or bird-dispersed species.

Table 2: Tree species identified on the forest floor of a 36-year-

old cedar stand after thinning (September 2024)

<Deciduous broad-leaved trees >

Stachyurus praecox , Buckleya lanceolate, Kalopanax septemlobus,
Toxicodendron trichocarpum, Ilex macropoda, Fraxinus sieboldiana,
Lindera umbellate, Callicarpa mollis, Callicarpa japonica, Pertya
glabrescens, Acer palmatum varmatsumurae, Acersieboldianum, Acer
crataegifolium, Acer palmatum, Philadelphus satsumi, Hamamelis
Jjaponica, Neillia incisa,  Viburnum dilatatum, Quercus serrata,
Castanea crenata,  Clethia barbinervis, Rhododendron kaempferi,
Carpinus laxiflora, Carpinus tschonoskii, Magnolia obovata
< Evergreen broad-leaved trees >
Rhaphiolepis indica, llex crenata
< Evergreen conifer >

Pinus densiflora, Abies firma Cryptomeria japonica, Chamaecyparis

obtusa

@ 30-year-old Japanese cypress stand ~ Next, the tree
species of the forest floor vegetation after thinning in a 30-year-
old cypress stand are shown in Table 3. Before thinning, the
relative light intensity in the forest was less than 1%, and
therefore there was almost no vegetation on the forest floor.
However, after thinning, 45 tree species were confirmed
(October 2024). However, the vegetation height was low, with
most trees less than 50 cm tall, and no seedlings over 1 m were
observed. In addition, the coverage of the forest floor was low.
Many of the tree species were thought to be bird-dispersed or
wind-dispersed, and many creeping plants were also seen. Rare
tree species included Ginko biloba and Actinidia chinensis, as
well as Cornus kousa, but these are thought to be seeds

dispersed by raccoon dogs that ate the fruit in garden trees or



outdoors near the surveyed sight.

Table 3. Tree species confirmed on the forest floor of a 30-year-

old cypress stand after thinning (October 2024)

< Deciduous broad-leaved tree >

Celastrus orbiculatus , Toxicodendron trichocarpum , Mallotus
Japonicus, Acer sieboldianum, Chengiopanax sciadophylloides, Acer
subsp. pictum, Lindera umbellata, Callicarpa japonica, Callicarpa
mollis, Morus australis, Berchemia racemosa, Carpinus tschonoskii,
Acer palmatum,, Acer crataegifolium, Populus tremula, Cornus kousa,
Cornus controversa, Hamamelis japonica, Zanthoxylum schinifolium,
Celtis jessoensis, Lespedeza bicolor, Carpinus laxiflora, Cleradendrum
trichotomum, Quercus serrata, Viburnum dilatatum , Philadelphus
satsuma

< Climbing woody plant>

Wisteria floribunda, Smilax china, Trachelospermum asiaticum,
Akebia trifoliata, Vitis coignetiae, Actinidia arguta, Stauntonia
hexaphylla, Actinidia chinensis

< Evergreen broadleaf tree >

Eurya japonica var. japonica, Rhaphiolepis indica, Pieris japonica
subsp. japonica, llex crenata, Camellia sinensis

< Evergreen Conifer >

Abies firma, Cryptomeria japonica, Chamaecyparis obtusa

<Deciduous conifer >

Ginglo biloba

(320-year-old Japanese cypress stand The 20-year-old
cypress stand was young and had a low tree density, so the
illuminance within the forest was higher than in the 30-year-old
cypress stand reported above, and 15 tree species were
identified before thinning. After thinning, the relative
illuminance increased to 37%. The vegetation after thinning is
shown in Table 4. The coverage of the forest floor was higher
than in the 30-year-old cypress stand, but the vegetation height
was still low, and the only tree species over 1 m in height were

chestnut and magnolia.

Table 4. Tree species identified on the forest floor of a 20-year-

old cypress forest after thinning (September 2024)

<Deciduous broad-leaved tree>

Toxicodendron trichocarpum, Lespedeza bicolor, Fraxinus sieboldiana,
Viburnum dilatatum ,  Styrax japonica , Acer crataegifolium,
Rhododendron kaempferi var. kaempferi, Akebia trifoliata, Abelia

spathulata, Cerasus jamasakura, Clethra barbinervis, Kalopanax
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septemlobus, Pertya scandens, Magnolia obovata, llex macropoda,
Alnus firma, Viburnum phlebotrichum, Quercus serrata, Quercus
crispula, Acer rufinerve, Castanea crenata, Carpinus japonica, Smilax
china, Chengiopanax sciadophylloides, Wisteria floribunda, Lonicera
gracilipes var. glabra, Lindera praecox, Lyonia ovalifolia var. elliptica,
Lindera umbellata, Acer subsp.dissectum

< Evergreen broad-leaved tree>

llex crenata, Euryajaponicavar. japonica, Camellia sinensis, Quercus
myrsinifolia, Ardisia japonica, Osmanthus heterophyllus, Pieris
Japonica subsp. japonica

< Evergreen conifer>

Cryptomeria japonica, Chamaecyparis obtuse, Pinus deinsiflora

@ Broadleaf secondary forest The vegetation after
thinning of the broadleaf secondary forest is shown in Table 5.
The coverage of the forest floor was the highest in the forest
stands surveyed this time. The number of tree species found was
also the highest, at 55. This included rare trees such as Acer
maximowiczianum. Most of the trees were dispersed by birds or
by nature, and many cherry and maple species were found.
However, most of the trees were less than 1 m tall, and only five
species were found to be over 1 m tall: Castanea crenata,

Cerasus jamasakura, Quercus serrata, Magnolia kobus, and

Magnolia.ovobata.

Table 5. Tree species confirmed on the forest floor of the

broadleaf secondary forest after thinning (September 2024)

<Deciduous broad-leaved tree>

Rubus palmatus var: coptophyllus, Padus grayana, Styrax japonica,
Stephanandra incisa, Euonymus sieboldianus var. sieboldianus ,
Euonymus sieboldianus var. sieboldianus,

Chengiopanax sciadophylloides, Ilex macropoda, Cornus controversa
var. controversa, Buckleya lanceolata, llex serrata, Smilax china,
Castanea crenata, Magnolia kobus, Symplocos sawafutagi, Akebia
trifoliata, Viburnum erosum, Corylus sieboldiana, Pourthiaea villosa,
Viburnum phlebotrichum, Callicarpa japonica, Callicarpa dichotoma,
Hamamelis japonica , Fraxinus sieboldiana , Acer amoenum
var.anoenum, Lindera umbellata, Lindera umbellata var. membrancea,
Cerasus apetala var. tetsuyae, Magnolia obovata, Cerasus jamasakura,
Actinidia arguta, Kalopanax septemlobus, Philadelphus satsumi, Acer
rufinerve, Acer crataegifolium, Berchemia racemosa, Viburnum

dilatatum ,  Eleutherococcus spinosus , Viburnum sieboldii, Rosa
multiflora, Acer palmatum, Carpinus laxiflora, Carpinus tschonoskii,
Acer pictum subsp. dissectum, Staphylea bumalda, Aralia elata,

Cornus macrophylla, Acer maximowiczianum, Quercus crispula



< Evergreen broad-leaved tree >

llex crenata, Eurya japonica var. japonica, , Trachelospermum
asiaticum
< Evergreen conifer >

Abies firma, Cryptomeria japonica, Chamacyparis obtusa

3. Comparison of vegetation in each forest stand To
summarize the results of this survey, after 50% thinning in all
forest stands, 31 species were identified in the 36-year-old
Japanese cedar forest, 45 species in the 30-year-old Japanese
cypress forest, 41 species in the 20-year-old Japanese cypress
forest, and 52 species in the secondary forest. In each forest
stands, there are many pioneer species such as Toxicodendron
trichocarpum and intolerant trees. It suggests that these stands
progress in early stages of succession. Those species are
characterized by a large number of bird- and wind-dispersed
tree species. There are also many seedlings of Rosaceae, Acer,
and climbing woody plants. In addition, the vegetation coverage

was 10 to 25% in the Cryptomeria japonica and Chamecyparis

obtusa forests, and 25 to 75% in the secondary broadleaf forests.

However, in all forest stands, the top growth of the seedlings
was mostly less than 1 m. These results suggest that in artificial
coniferous forests that have been left unattended for more than
30 years, a single thinning attempt is effective in promoting the
germination of a certain number of tree species, but the effect
on their growth is still low.

4. Future forest treatment guidelines From above results,
although new tree species were found on the forest floor, their
heights and floor coverage were still low, therefore it seems that
further thinning is necessary in the Cryptomeria japonica and
Chamecyparis obtusa forests. Furthermore, in the case of
Chamaecyparis obtusa forests, due to the characteristic crown
formation, it seems that control by the actual canopy and proper
arrangement of the crown is more important than simple
thinning rate. For the time being, it seems advisable to carry out
this thinning to open up spaces in the canopy and between trees,
to encourage wind and bird dispersal, and to promote the
germination of buried seeds.

In terms of vegetation, many useful broadleaf trees including
medical plants were found, so it would be advantage to cultivate
them in the future, especially medicinal and special-purpose

trees, and to make effective use of the forest floor vegetation.

IV. Conclusion

Although seedlings of 20-40 tree species were found in each
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stand, their top growth was low, and the coverage was also low
in the Cryptomeria japonica and Chamecyparis obtusa stands.
The main reason for this is thought to be the low light intensity
caused by the still-closed canopy, and further thinning was

deemed necessary.
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A wood-boring beetle infestation of Trema orientalis: First report from Ishigaki Island
Koichi TAKENAKA!, Hiroshi KAZUI?

1Japan International Research Center for Agricultural Sciences, Rural Development Division; 2Field Naturalist/Self-employed

Abstract: In recent years, there has been a growing momentum nationwide to promote fast-growing tree plantations. In Okinawa
Prefecture, research on the afforestation of Trema orientalis (L.) Blume (charcoal tree) has been widely conducted because of its
rapid growth and potential as a high-quality wood for school desks. In this study, we planted 7. orientalis with Melia azedarach L.
(chinaberry), another promising fast-growing tree species, in a field on Ishigaki Island, Okinawa Prefecture. Previous studies have
reported boring damage by several species of the Cerambycidae family on M. azedarach. However, reports of such damage to 7
orientalis are scarce, except for minor incidents. This study reports a previously undocumented case of boring damage by
Anoplophora macularia (Thomson), the white-spotted longhorn beetle, in T" orientalis. The damage caused by 4. macularia was
confirmed in 7. orientalis planted adjacent to M. azedarach, and the damage was more difficult to identify on 7. orientalis than on
M. azedarach by appearance. Consequently, it is recommended to refrain from planting trees in close proximity to this known host
tree species. To detect damage to the trees at an early stage, it is necessary to regularly check the base of the tree as well as the trunk.

Keywords: Pests and diseases, feeding preference, risk reduction, multi-purpose use
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Table 1 Mean basal diameter (Do) and height (H) of planted trees

in the study area (values: mean + standard deviation)

Plot sp. Month-old n Doy (cm) H(m)
M. azedarach 27 38 69+£21 32+£09
A T. orientalis 27 40 13.0+3.0 3.5+0.7
B T orientalis 22 24 164+39 5.1+36
C T orientalis 19 72 133+34 2407
D T orientalis 14 64 7.1+12 16=£0.3
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Table 2 Number of trees damaged by wood-boring insects in

each plot (values in parentheses are total numbers of trees)

Plot SP- M. azedarach T. orientalis Total
A 2 (40) 4 (40) 6 (30)
B - 7(24) 7(24)
C - 0(72) 0(72)
D - 0 (64) 0 (64)
Total 2 (40) 11 (200) 13 (240)
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Effects of tree shelter on Quercus serrata seedlings
Futa MOMOTA', Suguru YAMAZAKI', Tetsuto ABE!

ICollege of Bioresource Sciences, Nihon University

Abstract: Tree shelters are used to prevent animal damage to young trees. Since the effects of tree shelters on broad-leaved tree in
Japan is not yet well known, we aimed to clarify the effects on Quercus serrata, which is a broad-leaved tree. Tree height and
diameter were measured monthly from December 2023 to October 2024 and compared with the control area, as well as hourly
temperatures inside and outside the tree shelter. Both the height and diameter of the seedings began to grow in the summer, height
growth was larger in the tree shelter treatment, while the diameter growth was larger in the control. The temperature inside the tree
shelter was higher, especially in winter. The high temperature inside the tree shelter, along with the wind break, were thought to have
affected the growth of Quercus serrata seeding.

Keywords: greenhouse effect, height growth, cumulative temperature, accelerated growth, diameter growth
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Effects of tree shelter on growth of Quercus acutissima seedlings
and comparison with the effects on Q. serrata
Suguru YAMAZAKI!, Huuta MOMOTA!, Tetsuto ABE!

! College of Bioresource Sciences, Nihon University

Abstract This study examined the effects of tree shelters on the growth of Quercus acutissima seedlings and compared them to the
effects on Q. serrata seedlings. Both species were planted in the nursery in December 2023 with 50 trees each, and tree shelters
were installed on 25 seedlings each. By October 2024, Q. acutissima seedlings had significantly higher height growth in the tree
shelter than in the control, while diameter growth was suppressed in the tree shelter. These effects were also observed in Quercus
serrata seedlings. Q. acutissima became taller and had slightly larger diameter than Q. serrata. Leaf damage rates by insects were
generally higher on Q. acutissima and lower on both seedlings in tree shelter.

Keywords: Tree shelter, hardwood, Quercus acutissima, Quercus serrata
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AR - WATETE ! - KES1=2 - Alias Mohamad AZANTP + Zamah Shari NUR HAJAR*
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BE 2RI &0 X 5 RRFHEZ RO ONEEICE D Z LA TEIUR, MERZOIETHI7Z Lok
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7o AEEE L LT, MEE, GKE, BEOERELEE, HEBMREZHFH I, EERE &HEEIITAORBN,
B EAERCEE HARICITIEDHBIN O L7z, M D BT SN M 72 0 ORFEIFRG RN A D720,
EENREMET Lot B2 N, PRV ERET ) 12012, VA BGEE 2 32 5 72 O\ Ok HE
DB /2 D72, EEDIFE L EICBRBDH ST L B X Tz, LALdb, B ECEE ORI TN C O
BORETROREIEL LTHHTE B2 b7,
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Relationships between growth and wood traits of ten tree species planted in Peninsular Malaysia
Tanaka KENZO!, Kiyosada KAWALI', Reiji YONEDA?, Alias Mohamad AZANI3, Zamah Shari NUR HAJAR*
1 Japan International Research Center for Agricultural Sciences; 2 Forestry and Forest Products Research Institute; *Universiti

Putra Malaysia, “Forest Research Institute Malaysia

Abstract: In this study, we analyzed the relationships between wood traits and diameter growth of 10 native tree species in about
20-year-old plantations in the Malay Peninsula. The traits examined here were wood density, moisture content, vessel diameter and
density, and vessel area ratio. A negative correlation was observed between diameter growth and wood density, while a positive
correlation was found between vessel diameter and vessel area ratio. High wood density indicates higher carbon investment to
construct wood and leads to growth limitation. In addition, to perform high photosynthesis, a high water-transport capacity is
required to support a high transpiration rate, thus it was thought that growth rate was positively related with vessel diameter and area
ratio. From the above, it was thought that wood density and vessel characteristics related with water conductivity could be used as
indicators for predicting diameter growth rate among tropical rainforest trees.

Keywords: dipterocarp tree, functional trait, tropical forest, vessel size, wood density
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F-1. TR
Table 1 Studied species

Species Family

Anacardiaceae (7/L3F})
Dipterocarpaceae (74 /ST X F})
Dipterocarpaceae
Dipterocarpaceae
Dipterocarpaceae

Pentaspadon monterey
Dipterocarpus baudii
Parashorea stellata
Shorea leprosula
Shorea parvifolia

Shorea platyclados Dipterocarpaceae

Intsia palembanica Leguminosae (¥ AF})

Koompassia malaccensis Leguminosae

Dialium platysepalum Leguminosae

Gonystylus affinis Thymelacaceae (¥ Fav 7 F})
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%, 60 EEDA—7 L CHith, AM YT O EE
ML L72(9), 27 DM, 16 mm? % 5 5\ BRMesE 22
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FERAJE LTS, 14).
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parvifolia \ZEE~ S, leprosula < S. platyclados DY 13 E
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T DN HAE B L T D RIEEMER B 5 (12), EEERIC
LREMZENH Y, Shorea JEOD 3 FETIX 0.2 mm iR DA
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FELAFUTOETH T (K-3), £7z, EEEELIZD
HEZEN®Y, P.monterey <% D. baudii Tl% 10 no. mm? &
JE & Loz, < AR 3 FER G. affinis Tl 4 no. mmr
LT &Mootz (X93),
3.0
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2.0

15

1.0

Average diameter growth (cm y1)

-1, BRI CORRROE B \—DFRIR
DENERL, T/7 73y M Tukey HEIC KDL HEHLEL
iR 229 (P<0.05)

Fig. 1 Growth rates among species. Different bars indicate
different families and letters indicate significant differences (P

< 0.05, Tukey's multiple comparison test)
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Fig. 2 Wood density and water content among species. Different
letters indicate significant differences (P < 0.05, Tukey's

multiple comparison test)
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Fig. 3 Vessel diameter and vessel density among species.
Different letters indicate significant differences (P < 0.05,

Tukey's multiple comparison test)
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Fig. 5 Diameter growth rate in relation to vessel diameter, vessel

density and vessel area ratio
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BHE 7 I LAICEIT S CO i DR ER EMNTT D720, SEFMBIARICER S 16 BiEDOY 7 ZiC
DWTHR LARBRZ1TV, COr MEA X & S HEX T LI AFHIMB LORIRE L I L2, COoxiE, EHICy =
B K AT T 5 Z L IC & 0 A S, i LARBROFE, CO MM DA L 5 AEFMBROZENEE (p<0.01)
T, AFREEIT COMMIC LV IER ESND EE X D, —F, FRFIZOWTIE, CO i K TRV ME TR A3 AL
BALED, WaBRX & BFIR LW THSE L7-@iE b2 <, ZEIAE TR o7 0>0.01), SEAWZEiS1729%
BASENE, RESC COREDHIEN 1+ Thl, S%iEMRRFANUNETH DN, CoaMiEs LABIFOm FIofh

YChDLEZLNE,
F—U—N:Hr T, #HLA, “EbiHE

AArihaR, FER

The effects of carbon dioxide addition on the survival and rooting of cherry tree cuttings
Kojiro IWAMOTO!, Toshio KATSUKI?

'Tama Forest Science Garden, Forestry and Forest Products Research Institute; 2Kyushu Research Center, Forestry and Forest

Products Research Institute

Abstract: This study aimed to clarify the effect of COz application on cherry tree cuttings. We conducted cutting experiments on 16

cherry trees planted in Tama Forest Science Garden, comparing the survival time and rooting rate between elevated CO2 and control

groups. CO2 was generated by dripping citric acid solution onto baking soda. Results showed a significant (p<0.01) difference in

survival curves with COz application, suggesting that survival time was extended by COz application. However, while the rooting

rate tended to be slightly higher in the elevated CO2 group, many cuttings in both groups did not root and died, indicating no

significant (p>0.01) difference. The simple experimental apparatus used did not sufficiently control temperature and CO2

concentration, requiring further detailed study. Nevertheless, the improvement of cutting propagation techniques through CO2

application is considered promising.

Keywords: flowering cherry, cutting, CO», survival curve, rooting
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3. ERXORE KENO CORE, KR, WAEIZS
WCHIE, FedkETTo7o, COREEE, COrEv P —E
¥ 2 —/(Zhengzhou Winsen Electronics Technology Co. Ltd.
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Table 1 Cultivated lines of cherries that have tested in

this study
S e
Cultivated line™

SYFEREA
Scientific name "
Cerasus apetala var. pilosa "Multipetala'

RRRTTR 30w g5
Ry C. jamasakura var. jamasakura
TE AR Yo s S
C. Xsacra
o
AR Y s FXT REH
" C. leveilleana 'Norioi'
JrEER BRI T R
C. Sato-zakura Group 'Multiplex'
i, —LAE 4 g o "
AR FRFsT Fih
" C. Sato-zakura Group 'Ohta-zakura'
At PR T KRR
y C. Sato-zakura Group 'Kirin'
IROE & <, = < e
RO R T
e C. Sato-zakura Group
e VA
N P C. Sato-zakura Group
IR DT i
o TR A C. Sato-zakura Group
KETR gk -
PPN . C. 'Morioka-pendula’
HEATS i = >
HEASF DRI A% T e
Cerasus sp.
53 5 —
JIEFDOKE V5
— e Cerasus sp.
=S OMER 5
C. Xkanzakura 'Kawazu-zakura'
PR DI HAL e T XA T A
we
C. 'Okame'
AnA AW I TX AT T Fh R
ELRY C. Xintrorsa 'Hina-zakura'

NTIVIIXAAL=YI T Hee
T ZEERMRERICE T DB O AN, F AT
DAFE LOEANRFOLT) DA 7

2 3 UL EOMREIIY 7 T L L, Y~y T XAy
~YP 7 T ORERMEI N—TTHLY MY T3
e Lz

*1 Strain names in the Tama Forest Science Garden,

which were given based on their local names and
origins

“2 Hybrids of three or more species are denoted as
Cerasus sp., and the cultivar group Sato-zakura,
hybrids between C. jamasakura and C. spaciosa, is

treated as a species
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Fig. 1 Survival curves of cuttings in elevated CO2 and
control groups. Dotted lines indicate individual
cultivated lines, and solid lines represent pooled data
of the lines in each group. "+" denotes censored

cuttings that have rooted.
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Table 2 Survival days, number of cuttings tested, and number of cuttings rooted in the experimental groups

CO, i X KR X
T 1 }E?ﬁ H Elevated CO, __ _ Control __ _
Cultivated line ((j:;:mg CET?. H %5 ﬁti& fﬁﬁ ﬁ‘;@‘ H#" ﬁtiﬁ ié tiﬁ
Survival days samples rooting Survival days samples rooting

BB T A 5/22 47(19-107) 5 1 95(47-107) 5 0
TE AR 5/24 60(28-81) 6 0 28(17-45) 5 0
LHB 5/27 78(57-102) 5 0 67.5(32-78) 6 0
S A 6/4 17(7-23) 8 0 17(6-23) 8 0
B R 5/10 35(31-56) 9 6 56(31-74) 5 0
pNEE] 5/28 13(13-14) 13 0 13(13-14) 12 0
LRI~ 5/23 61(25-106) 5 1 18(11-31) 6 0
=S 5/28 14(13-101) 11 0 14(13-20) 11 0
IINAR DT 5/30 28(12-39) 6 0 28(11-28) 6 0
KETA A 5124 48(34-81) 5 0 34(28-45) 5 0
BEATFORK M 6/11 24(21-27) 7 0 27(16-27) 5 0
JIIEFDAKE 5/28 22(13-31) 6 4 13(13-13) 7 3
“EBOMER 5/24 17(17-60) 6 2 17(17-28) 6 0
FHROHAL 517 122(22-122) 4 0 50(27-77) 3 0
FH A 6/4 43.5(17-94) 4 0 17(6-70) 5 0
o BB 6/4 23(6-49) 6 0 23(23-23) 5 2

*RRfE G ME-RORE) Z2ond, IR L7ow,

AHATHE T % TP LIz 1 3bR<

* Median (minimum-maximum) values of survival days, excluding censored cuttings that have rooted or survived

until the end of the observation period
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BHE B ORMEN A X FEa T T HOEFICKIT

HEZP O D7D OB AT o7z, #%

SRR 2 S5 — I CHE IR G LTS IRE MR DM, =77 7 H ORI OE N~ RFTHIS R AL & i L 7 Af T
FEAE, RAHAE & HERHEAC & 2255 1T - B IEIR D 3 TR LTz 2 o T T OMERZ R Lz, Wi,
IRAHREAR X 0 R ER, JPAMERCRE< Y, HIBREARITRAMERICH L CtRIE CRE o7, £, a7+
WOAEFRIL, WTNOMEESMGTL 9FILLETH Y, FAMEIC X 2R OREREDKEITR bR T-,
F—U— N B8, 7708, MR, AERE, RERE

Effect of application placement of a slow release fertilizer on the growth of Cryptomeria japonica

containerized seedlings
Shinya ABE!
! 1Ibaraki Prefecture Forestry Research Institute

Abstract: We investigated the effect of the application placement of a slow release fertilizer on the growth of Cryptomeria japonica

containerized seedlings. The growth of containerized seedlings grown under three different fertilization conditions were compared:

uniform fertilization, in which slow release fertilizer was mixed evenly into the medium; planting hole fertilization, in which slow

release fertilizer was applied locally directly below the plug seedlings when they were transplanted; and combined fertilization, in

which half of the fertilizer mixed into the medium and the other half applied to the planting hole. Seedling height was greater with

planting hole fertilization and combined fertilization than with uniform fertilization, and ground diameter was greater with combined

fertilization than with uniform fertilization. Furthermore, the survival rate was over 90% in all fertilization conditions, and no adverse

effects were observed due to changes in the application placement.

Keywords: basal application, plug transplant, planting hole fertilization, growth promotion, growth disorders
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Fig. 1 Image of how to apply fertilizer
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Examination of the effect of different bottom treatment conditions on rooting on wood scion in the water
of Morus australis
Shoko TODA!, Megumi TANAKA?, Iwao UEHARA?

! Graduate School of Regional Environment Sciences, Tokyo University of Agriculture

2 Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Main of cutting is that insert into the soil, but there is a method wood scion in the water that insert into the water. Wood
scion in the water seems to be used for plants that root when they in the water, but due to insufficient oxygen supply, it is reported
that delay root development and cause soft roots. When we grow wood scion in the water, we have to stabilize the cuttings. In this
study, we use Morus australis, which had shown rooting by wood scion in the water in a previous study, was used to prepare and
grow two types of plants, one inserted in Kanuma soil and the other in three different types of wood scion in the water. Survival rate
and growth rates were higher for those inserted into the Kanuma soil than into water. Survival rates were improved by creating space
around the cuttings bases in wood scions in the water. Since the amount of growth is by far the highest for those inserted in soil, it
is considered necessary to circulate air, etc. in the case of wood scion in the water.

Keywords: wood scion in the water, Morus australis, rootage, survival rate, cutting media
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Effect of fall fertilization on cold tolerance of nutrient-deficient Cryptomeria japonica container seedlings
Hiroyuki TOBITA!, Hisanori HARAYAMA!, Masazumi KAYAMA!, Takami SAITO!

! Forestry and Forest Products Research Institute

Abstract: Fertilizer application during seedling cultivation can potentially reduce seedling cold tolerance, depending on the amount
and timing. The aim of this study was to determine the effect of fertilizer application up to December on the cold tolerance of
Cryptomeria japonica container seedlings in March. In each month from September to December, fertilizer was applied at a rate
equivalent to 12 g L' (effective for 5-6 months, 3.6 g per plant). In the following March, electrolyte leakage rates of shoots at —15
°C to =30 °C were measured, and cold tolerance was assessed by temperature at 50% leakage (LT50). LT50 in each fertilizer
treatment from September to December ranged from —29.3 °C to —28.1 °C, lower than the —24.0 °C of the unfertilized control. No
reduction in cold tolerance was observed at different times of fertilizer application, suggesting that fertilizer application between
September and December increased cold tolerance in March.

Keywords: F\/Fm, Electrolyte leakage, Nitrogen content, Osmotic potential, Relative growth rate

I iz THHRRDBEMER B D, 3,4), FATHIET, BHARRE
BAMIE & 1F, RRETH ZAIATOBIET, BEDK RIEOAX 2T FEHIZONT, MEEERICRIETE
RIZIFGES, FORE SRBEORERIZTES LY D NERFI DA T~TZ(9), TOFER, 1) 8 Hrb 11 A
HDOTH (1), FREARIZISUN THIRIRFICHRE A ZE O DB (6g/L FH4) {2k, 1 A DOSEEDMIEHMEN £
ZREIHAIRE TE S L UEMT 258, M X v 52L&, 2) 11 HDBEIETIE 8 And 10 H BRIzt~
B 72 DM E THIEIMNI 2D 2 E IR SND 0, T, MR EORRED DR, RS OB IED A
FRMEAL T oiUITER 22 S OREOR O /TIREE L R H D Z L, 3) BIEOFEFEORRIZIE 11 ADBE
TS, MEHEORERENPHGTE D, EE, A¥= WL DADEEIIR N7 2 L 2R LTZ(9), AW
YTETIE, BERO 9 A LA 10 A LAOBIRIC JETIE, JEATHRZEIC & hex, EEOMMEZEEL T,
LV, BRI L 7-%0D 1 BRI ORRITIRERN R A BONRRIEO AR 2T T 28, Brkio Ly
LNT=(8), —TJ7, Bk, BB ORE L9 BRI 12 A OIBIEDS, " URALDMIERMEC KIE S5
D&, BORHE TlREDFERZRL, RIRBAIAS B, BIERFEOMBROMRIIKITTZEZH LN
MRG0, FRECHI - RERFOIRIRMED Y THZ AL Uiz, ABETIE, BIEEZSATIE
A7 W< 725 (1), FHEBTIZ 9 A ZADORKBEARIZ LD D2HIHIE L, MR+ E > 72 3 Atz
MERPEA F E D 2 ENL < HMESN TV D2, BRI HE LT,
£ O BOEHHORAEIZ 6 D MHERIEOSOSIE,  FRRFRAY
THY, RARCHMARY, FHMEido2 10 I 7ick- I #&Fik

- 61 — (ZHH202541H31H)



1. FAEHE PR ARG IIFZERT (RIS < 1)
REN O FEBRARN TH I & R 21T -7, 20234E 1 A
WCHEA L= AT LR T i (A B 20 =, 150 cc)
% 150cc 2> 7 (JFA-150) (B L, E=—A T AN
T, MiEEET, KORTE ZFTZ, 9 HICHK
D=7 F (330 ce, HSK330) ITRBAE L7-, AREK L7508
ORNZA U7 ORI Y Vi (aae— k

A=/ R, hy 7 (), E) ZHWE,

2. BARAER  BAERTOE R 662+0.8cm (P + 2
HEFRE n=99) Tholo, 202349 ANGREZZE X
T 1 BIOZBEZITYY, LUTO 4 DOBAEAER X A4 R E
L7~ n=20):9 A 6 H (SEP), 10 A 6 H (OCT), 11 A
8 H (NOV), 12 A 8 H (DEC), BIEZ{THIRW KR
(CON,n=19) H#%E Lz, BT, SEITH7ED 2 &
\ZRRE L(9), MREAFRHIZ Osmocote Exact Standard High K

(N-P-K 11-11-18, EZhHAR 5-6 » H) % 3.6 gA& G2 7=

(12g/LARY), BEWIMR D 5 H &34 B & g
EROREEITV, R ARERE (RGR) ZHH L7,

3. WIBEE BRLBMEO 3 AL, KPS FEED
O ZRE ARSI, TR ZEM  BhE 5 A4 2
FEMEZRIE L7z, 2024 4F3 A 5 BIC, —XAIRTFIETH
% BRI X DIHHIE O 24T > 72(4, 7). F5
WAABRD D B A 6 ARERELL, 2ml OMHIKE AtL
7RI NER LT, 7arl I a7 ) —%—
(ESPEC,MC-711) WT 4 B DRI A AT > 72, #%ib
D 2 AR S D IR LR 5 IR E & TIT GREE
30 A ; 6 IREEALER x 5 BARALER), F Dk OB K
KT L lcAT o7 GRERE 150 A& ; 6 IRFERLER x 5 (A x
5IBEALEE) . -2 °C T | RHIEW 2R ITHDK 21TV, &
512 °C T30 BV, 02 CIOMETHAIL
7o —15, =20, —25, —30°C OFFREIEE THHRY 7
ZELY Hj L, 4°C OWEHENICLE LT, BH, RBRE
POREDN S Pt & KT DN TO A 2 RE, Smm
OB 3ATIY H L, 2ml OBHIKZ ANTZRBRE I
Bz, |iRT 21 °C) TR\ TIEZHE T 3 Rl L
7-#%,
Horiba), FD#%, A—r 7 L—7 T L (121°C T20
), TREHET 1 BB L2, BREEE (ECd) &
BIE LT, IRIEALER 29712 4°C ISP LAk &, IR
2510 M & BRI OMIR % 2 [Blih ) K L7-1%, 4°C
WARE LTAIC DN T, [ARROFIR CERUSLE 2
EL (ENFiun=25; 5{EF x5 BELEY), DI EX
D KRR EIRE COBMENRMIER BL) 2 TOXNLHE
HL7,

EL = EC-l/ EC-d < 100

BRARGE (EC-) ZWE L72(LAQUA twin COND,

62

AR COMXIEMERTZE (REL) %, 4 °C fRE DK
® EL % 0%, WRIRZEFUEREZD EL fE% 100%& LT
ﬁ%btoDVZ%4y7Eﬁ%?W®w—774y%

Z& Y, REL 23 50%I272 IR (LT50) #HH L, M
ﬁ@?‘a%% WD),

MHERMERIE D 1A%, R A Lok &
[FZEDNE O AR, YL ARRO A b L ADHHE
ELTCTHEHITTONA RO R K EFINER (F/Fn)
(Mini- PAMII, Walz) &, & ZfFiOEEE L CRERT
>3 ¥ )b (VAPRO 5520, Wescor) ZIE L7z, HIEDH]
BIZ 0 RERIZHR K LTz, FolFm 2 IE LT 2 BREL L,

W Z A%y > LTtk 70 °C C 72 REREIRZR &, #

FfEH- 0 OWRERE (LMA) Z2HIE L%, BFE
BAEOHT L (NC22F, (F{botrt s #—),
BIEOI 5 BIZALERERZ B IR L7z, 1BIEZ R

FRERTNCHE L7272, FERIFICITIZOIZE A EDBE L
7o FEFRIREE 7 A, 10 Hic@mZ2E L, MEBRGRTO
AAMHTAE, TANG 10 ADZNENOHIF OFR
R (RGR) 25 L7,

4. FENT BWE ST A—H & BOVEE, BARALEL % [
N, EALE (B0 T T OEN L, AR
DEFOEN) % T & LR E Ulc LIRS £
7V (GLMM) Z1ERR L, BENRIZ DN TEERE

2023£F-5ﬁ 2024448
“(B) n.s.
: -r - é E- e .
S
IE °
W
CdN SéP O(IZT NIOV l:‘vEC COIN SéP 0(‘IT N'OV DIEC
. "(C) n.s. . "I(D) n.s.
E E '
Ll s Cwons
ol o)
B 1y
2 E=)
) CdN SéP Oi'.'l' Nbv ISEC C(SN S;EP O'CI' N'OV IE)EC
BAELIE BAEALIE
XK-1. AF¥arTFEos5ALF4A0ES (A, B)

EHIBRERR (C, D)o ns. [JLHXHICHERZENR
Mol Z L&Y (Tukey, p>0.05, n=19-20),
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(Tukey, p > 0.05, n = 19-20).



Z1To7 Rver. 43.1), IBIRLEROZIENE B G AL,
L E R A1T 5 72, REL D LT (50) D% Tl dre package
D dm BECH—T 7 4 v b EIToT,

m fREEBE

1. FEFYOa T HFHEORE BIEAHEE D 5 AD
B & HIBRE R I CHEZEN 2 h o 7= (K-1A,C),
5 ANDE 4 HETOEEO RGR IFLFR THEZEMN
HY (p=0.005), 9 ABIERMBHHIX & 10 HBREXICH
NTEP212D, AEEZETNE L, B4 A omEiTl
HECTHREEN D72 (K-1B), ¥4 A oHIBFERR (X
—-1D) & 5 A DHE 4 F TOHBIERO RGR 1THLEER]
THBEN DTz, AFEOBIEL, BBk oRk
Bz LTI EA ERBEZ T L W hole, ZivE
TOHES, 9) & T, 10 ALEOBECHEENA Uk
VURIZFREROFE R CTh o 7203, BEREE TORKEREDME
HEENR D T IT R R~ T,

2. aVTFHEOmEYE —ZRED-15°C HH-25°C
IZ81F % REL 1%, ®HRXA b EN->72 (p<0.001,
-2), BIEARXHE TIIAERENR>T, 30 °C T
D RELIE, *HHEX 239 ABIEX L D midro7z (p=0.013),
LT(50) 1%, MHRXA-240+27°CT, 9AND 12 AD
BAEXAS, —293+3.9°C, —28.1+£3.5°C, —29.4+4.1°C,
~28.5£34°C Th o7z, BEQFERX D LT (50) iTxffRX
IZHARTERNZ E2vD, 9 AXD 12 ADBAEIZ LD 33
HOMHEMENE L 225 Z L0V S NIz, Z OFERIT,
ERRRIZ L DIHEMEDIR T (6, 9% XFFT DR TH
Sz, Fiz, BIEEEXR T LT (SO 2R o7z 2 &
5, 12 HOBIETY 3 A DM o o8 An &
ERTIRNT EDVRENT,

TR DOEBERT v VT THEEN 2 <
(-3.26 +£0.09~-2.87 £ 0.06 MPa), BMLIRIC L &5
IRy ST (K-3A)  KFTHTD FuFnld,
IR CHEZENH VD (p<0.001), <HHXDMtLodBARLL
FXIZ AR TKRIBIZED > 72 (025 + 0.03, X-3B), B
JEALERX R CIE, 9 HBIERY 12 A X AREICEVEE
RUTz, TIREEDZEFIRET, M THEERHY (p
<0.001), Fu/Fm &RERIZHHRX TIEFITML S (0.41% +
0.01), BJEALERXETIX, 9 HBIEX (0.82% + 0.06) 23
10 HICH_THEICE»>T7= (K-30), LMA 13, 12 A
BIEXAY 10 AT THEIELS (p=0.038, K-3D),
BEEREH- ) ORFREEIL, 10 AL 12 ABIER2 9
AR THEILE -T2 (p<0.001), BEROSEEDZE
FIREEIL, 045D 443% DT, THEA 1.38% T
Ho72(5). FMIRXO YW DOERILEIL Z ORI O

63

KEELFRSETHY, ERARTRIELMEICEAX ML
AREZITTNWAZ ENRB I, —J, BIEXO%ER
TREE S KT 0.82%C, BEMMED AMEI A~ TRV ME
THDHI MDD, AFFEOBILAEREZR E R MR T
I EHTTE B,

I 100

£ 80

H 60

lig

i 40

,% 20

®

@ 0 . ;
-10 -30 -50

SIBREE(°C)

B1-2. SEAEREOR/ A ZAX 3 i ZIREED 4
DOOBREREIZEBIT D 3 H O EMERHE
(REL), HHfiE, m Y AT ¢ v 7 EIFET VST
=77 4 v b LIERERERT,

Fig.2 Electrolyte leakage from Cryptomeria japonica

shoots frozen to four different temperatures in March.
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Fig.3 Osmotic potential (A), predawn Fv/Fm (B), nitrogen
concentration (C), and LMA (D) in shoots of Cryptomeria
seedlings at

Japonica container March following

fertilization. Different alphabets indicate significant

differences among treatments (Tukey, p < 0.05, n=5).
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Examination of the labor-saving method of weeding using herbicide in the large size Japanese cedar
seedlings plantation where Rubus crataegifolius have overgrown
Reina IIDA!

! Gunma Prefectural Forestry Experiment Station

Abstract: To investigate the labor-saving weeding method that would quickly cause the decline of Rubus crataegifolius in the large
size Japanese cedar seedlings plantation where R. crataegifolius was overgrown, we conducted the weeding experiments using
sodium chlorate and phenoxy acid herbicide. As a result, it was possible to quickly cause the decline of R. crataegifolius by weeding
only in the first year of planting and spraying the herbicide in the second year and the third year after planting. From the results of
the competitive status between the Japanese cedar trees and vegetation as well as height growth of the Japanese cedar trees, it was
found that the Japanese cedar trees four years after planting showed little suppression by competing vegetation. The phenoxy acid
herbicide was effective against R. crataegifolius, but it was necessary to pay attention to the damage of the Japanese cedar trees
caused by spraying the herbicide. The sodium chlorate herbicide was slightly less effective against R. crataegifolius than the phenoxy
acid herbicide, but the damage to the Japanese cedar trees was not observed and the tree height of Japanese cedar trees was relatively
high in the fourth year after planting.

Keywords: Rubus crataegifolius, weeding, weed control using herbicide
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Establishment of management methods for deer prevention nets
in clear-cut reforestation areas
Katsuya YAMADA!

'Gunma Prefecture Forestry Experiment Station

Abstract: To maintain the effectiveness of deer prevention nets, regular inspections and repairs are essential. The weeding
management of undergrowth and vine plants is considered important for this maintenance. Therefore, this study examined the use
of herbicides to manage undergrowth along the nets, aiming to maintain visibility and create walkable paths. The test results
confirmed that spraying glyphosate potassium salt once a year in July to August is effective in maintaining visibility. Additionally,
a comparison with generic pesticides indicated the cost reduction.

Keywords: deer prevention net, clear-cut reforestation area, herbicide, undergrowth management

I B I APgke ik

ERFREARIICI T B o b e EOBRERR & LT, Bk 1. A AR EERIRERT, ek 700
FRikxR >y b (BATF, v b) BELEHIRL TV, m) & REFEEEH (RS RS ZAR AT, 25559 930
Xy MIHENET 5 CBEMMRZA L, BMgENTAE m) O2EHTIT>7z, WRBRHICIE, 2021 £l AT
THRNRSHDZ L, v MOBBRIREHRT 5 VABAD R =FLory b (VU y Ry, By~A
To DD FIROIE & W o ToHERFE BTN TH Y, F R v N EEARHSEICERE L,
K%ﬁénxhiﬁgﬁﬁﬁfbé@o*yb@ﬁ@% 2. FEEE BREAIZEOWAAICLDE Ty FOER
B 2 R ERAITAT 9 72 DITHIFAN O L EEVE A FEE(5) & PEDOFE R VT 2 MZHOWTHIE L, %y F OSBRI
NCWbH—7F, v bOBHRER & LT RANSHE S S T HREAIERRTT DO ORBREITo 7,

DK 4 E e BOLWME)RHDHRE, Ry b BREANE, SRR (LT, Hphifl, 7 L— b
EHT 57201208, TEOBEYREBTIEPLETH D, AZ KAl B —Y v 8) &7 VRS — Y v S

AWTETIE, F v ORREBOBERIIZHTZ D CLF, BV O LGEHRl, Z0 0 R7 v T~y 7 An—
Ty MAWDO FERLODHHDOEHNHETH D kﬁ%;{ N, AEELEMN) 260 Lo, BumEiEiE, x>y Mav

T b YIErd BN O IO ERERZ T Tk RGEE DRI HIER) 1.8m (R v FMUORKI 0.3 m 2 5&Te) &
Uiz, v MRWO FEEZEHT 5 2 & CHERE R L, R L2 EE3 > GIRXZERS) #dfi L
Lo, sERMHELTT O TeDIC ADBETE 28 (L 7o HIRIANIFHE T 15 kg/10 8, U U 7 LHHFHIT 50

T, EHLNE) ZRETDHIIEICLY, RIS HEmBL, BRI E L, FENEGS E - 38 EZRRIZ LY 501/10
BEEOMRA LTZGE CTH R A LG & 28 & a O Lz, BREFIOWAG I, FIFEED 2021 Fi34E 1
TAHZEEBIELE, FEEH (7~8 H) OfAr & L, 2022 4E13akBR K O

FI = EAAEFRIEO IR A 1 B EORAT 21T - 72 |k

- 69 — (ZFH2024F 12 H11 RH)



T, 2023 FFEWFETO 2FEMOTR v N OFEREORGE %
TR U7z, 2023 ARSI CRALEE L L, BIFEORUGIC
K DR AR LTz,

F v FORRPEIZOWTCIE, BYHORE Y AL DH IS
FIUTHED T o h—DR T & ST 570, HifEE Gl
WCELHZEDRMETHDH, £2C, FliRtizisnT
BRECH & & ATHAESCER e & OBRBEN B 70 2 A s %
5 FTTORRIT, Ry MRWVOHERIZ 50 cm W5 O 5T
Pra BEEICLCTCREL, HEH»LRy MIZ 1 m
DHEN G N OBIFRMEE ERFHE Uiz, FRME 10
em UED 25 7y ZIZRpFL, §XTHOTry 7T
F v MBHEFETE DRIE 100%, TEIEDILTEL
BB TERVRIE 0% L LCRisk Lz (K-1),

% : e ¢
X-1. v MOHEGRMEOTETIE

Fig.1 Method for recording nets visibility

WIZ, FRBEDL VR =) v 7 BIKE DR
LB Uz, AR ORI T, il
A2 2 K O BRI 2 e E L, JHaHLs b
FRICIREA Z 212 5 Do o) 7=, iBRlE, BV 74
WAL, RUEBDRS 7V Ay —bhOY =) v
BIRTH BTV RV — b YT a7 I A (B
T, TIUHIEAL, FrT—m iy, KREME) 02 #l
IZOWT, 2023 FEE WG 2024 FEEWIO 1 FERICHBW
T, MPRMERPEA T EE RGOS &Ry hOWENE
T ERGER LT,

BARIZ DD 3 A M, FERBHTZY D 100m H72 ) O
HAE R O EZRE L, AT, RIS Lk
M CRAlOW KA &Te) ZBMEHIL, F»LREEL
Too NPFERIZIE, BERSREREHLME (2024.10) OEH@(FE
523,700 F/HEMEH Lz, £z, TR MZOWT
BTN 6 A FERE I BAT MOE A B S 2 T B A HE B (3)
MORRER LR U EREE L, L7,

FTo, WRAIE Y U DERAOEGEABRIZ LD, X
v NOFEEIZE T D &HIE S BRERNCOWT, A
T L DFEFIRAHE LT, ERBIRIL, £-1 OZFH|
TEFIEDIZNE, IRDB—E TRV I HEETL T
BRI, I3 A ses Lz (B 2/1-3),

FK-1. FHPAR O FAE HLE

Table 1 Criteria for determining herbicide effectiveness
i AR
= S i

0 BIRIEDRNE D

] BERE, THAE, ASOHESE X
FOLENENRRDOND

) RO SUS A HE BB
W, BRERRDLND
REBS DIENTEIE L,

3 IR D KRy AT
L AHHIEETRTO B O

4 M B ORFE A fE

[FTF23, 1/2LA T Db D

K GREA D S DN, =D
1/2BRE Il Shi-b o

[/ 235, 17280 Lo b @

m fEREEBE

1. HRAE A Y U LERAOEE R L D
AMEORKR A X -2 (R T, AR TIE, 2022 FFRH
DFGFRPEDR Z 26— U L7203, EHNCHEHRREE
DMET L7c 7o DR 2 [BOWi 2 B E Uiz, REFRHER
UL, HERO 7o ORHERARA 1 BRI & L7223,
L LT AR R MR T2 Z L IR Ch o 7o, iR
e, HREOIEL S ENKEL, Ho/etladtEx Tk
PRF DI 2 BILL EORHRIBMIETH D Z L3530
7oo E72, 2023 FOEINHFBENZIRIIKT L2 &
M6, BATEAEOHIRIh R T Ll S T,

JLB = AR - REFFRBR M — SR
X~ — N —IBREAEAT A, =7 — IR R AL R

()
=1 100
T80
60

[F1w

P 40
| 20
0

) 07 09 11 01 03 05 07 09 11 01 03 05 07 (J)
2021 2022 2023 (4F)

BJ-2. HERIAVLERIC K 2RO
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Fig.3 Changes in visibility due to glyphosate potassium salt
treatment. Legend as in Fig.1.
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Flower production and floral phenology of Japanese black pine resistant to pine wood nematode in
Kanto breeding region
Mineko OHIRA!, Megumi KIMURA?!
! Forest Tree Breeding Center, Forestry and Forest Products Research Institute; 2Akita Prefectural University

Abstract: In order to improve the production of seeds collected from seed orchards of Japanese black pine (Pinus thunbergi)
resistant to pine wood nematode, we evaluated the male and female flower production and floral phenology of resistant Japanese
black pine in Kanto breeding region. The amount of flowering on the clones was rated on a 6-point index scale from 2021 to 2024,
and the floral phenology of each clone was evaluated on a 4-point index scale from 2022 to 2024. Large inter-clonal differences
were observed in both flower production and floral phenology. Three clones produced no female or male flowers during the
observation period, while others produced large quantities of male flowers each year. The earliest and latest flowering clones were
7 days apart in flowering time, but it was considered that natural mating was possible. These results could be used not only to design
and improve seed orchards, but also in breeding programs to develop the next generation of resistant Japanese black pine.

Keywords: flower production, floral phenology, seed orchard, pine wilt disease
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Effects of leaf allelopathy on plant seedling growth of forest trees
Mai MARUYAMA!, Megumi TANAKA?Z, Iwao UEHARA?

!Graduate School of Regional Environment Sciences, Tokyo University of Agriculture

“Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: The plants have been reported to have allelopathic effects that inhibit or promote the growth of other plants. Although it
is known that there are several pathways for their expression, such as volatilization and dissolution, few studies have focused on the
allelopathic effects of trees, and also few have been able to identify the allelopathic substances. This study aimed to investigate the
inclination and factors of allelopathic effects at six forest tree species, and to accumulate basic data. Growth indicators of lettuce
seedlings due to volatilization and leached components were measured. The results showed that although growth suppression was
observed overall, there were no differences among species. The difference between fresh and defoliated leaves also differed among
tree species. The growth inhibition in the Sandwich method may be due to the action of relatively stable substances.

Keywords: Allelopathy, Sandwich method, Dish pack method, Forest trees
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Fig. 3 Comparison of allelopathic effects among tree species.
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Relationships between plant traits and responses to soil drought in saplings of eight dipterocarp species
with varying distributions along a rainfall gradient in Peninsular Malaysia
Kiyosada KAWAI', Kevin Kit Siong NG?, Soon Leong LEE?
! Japan International Research Center for Agricultural Sciences; 2 Forest Research Institute Malaysia (FRIM)

Abstract: Towards climate change adaptations in forestry across Southeast Asia, we evaluated the responses of photosynthetic
parameters and wilting stage to soil desiccation and examined the relationships between these responses and plant traits, using
saplings of eight dipterocarp species. Regardless of the differences in species, along the soil desiccation, the decline of stomatal
conductance occurred first, followed by that of electron transport rate, and that of maximum quantum efficiency and leaf wilting
occurred finally under strong soil desiccation. These responses were significantly different among species and were associated with
species’ water-use traits. Particularly, species capable of avoiding drought stress at leaf level under desiccating conditions could
maintain photosynthetic metabolism and prevent the wilting progression under more severe soil desiccations. These results suggest
that leaf-level drought avoidance capacity can predict responses to soil drought in dipterocarp species.

Keywords: Drought tolerance, Climate change adaptation, Southeast Asia, Soil drought, Dipterocarps
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Table 1 Eight studied dipterocarps species, their abbreviations, distribution along a rainfall gradient in Peninsular Malaysia, soil
water potentials inducing 50% loss of initial values of stomatal conductance (SWPgss0), electron transport rate (SWPETrs0),
maximum quantum yield in photosystem II (SWPgvrmso) and wilting stage 3 where leaf wilting initiates (SWPwi3)

Species Abbreviation MAPs (mm) MAPs) (mm) SWP,s0(MPa)' SWPerso (MPa)' SWPrmso (MPa)!  SWPyis (MPa)'
Dipterocarpus baudii DB 1851 2445 -0.21 + 0.03* -0.75 £ 0.12%® -0.95 + 0.12 -0.88 + 0.10%
Dipterocarpus costulatus DC 2150 2504 -0.38 + 0.12¢® -0.91 + 020 -1.32 £ 033 -1.22 + 0.35%®
Hopea nervosa HN 2129 2813 -0.22 + 0.06® -0.38 + 0.05* -0.84 + 0.14 -0.68 + 0.22*
Hopea odorata HO 1068 1858 -0.67 + 0.01® -1.00 + 0.09® -1.34 + 0.05 -1.18 £ 0.03®
Richetia multiflora RM 2033 3119 -0.26+0.14® -1.14+0.13° -1.34+0.02 -1.1740.15%
Shorea glauca SG 1973 2555 -0.25+0.08 -0.99 +0.17% -1.54+0.10 -1.58+0.07°
Vatica bella VB 2261 2782 -0.37+0.06® -1.06+0.04° -1.26+0.02 -1.16 £0.04
Vatica odorata vO 1376 2414 -0.70+0.18" -0.92+0.17% -1.04+0.12 -1.18 +£0.13%®
Mean® -0.38+0.074 -0.75+0.128 -0.95+0.12¢ -0.88 +£0.10¢

In SWPgs0, SWPERs0, SWPEEmso, and SWPyis, mean + se are shown (n =3). MAPsand MAPs: Sth and 50th percentiles in mean annual precipitation, respectively

! Different lowercase alphabets indicate significant difference between species (P< 0.05)

? Different uppercase alphabets among SWPgso, SWPErrso. SWPrmso, SWPwis indicate significant difference between them (P< 0.05)
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Table 2 Measured traits
Trait Symbol Unit Min-mean—max (CV)
Leaf
Water potential at turgor loss Pip MPa -1.68—-1.55—-1.39 (8.0)
Relative water content after
. RWCa, 0.49-0.69-0.88 (22.8)
two-hour dehydration
Water potential after two-
Pon MPa -7.74—-4.14—-1.09 (47.6)
hour dehydration
Dry mass per area LMA gm? 49.1-61.2-70.6 (11.9)
Whole plant
Leaf area ratio LAR cm’g!  27.2-49.0-99.8 (47.1)
Root mass ratio RMR gg! 0.18-0.24-0.33 (25.4)
‘Wood density WD gem®  0.55-0.65-0.77 (11.1)

CV: coefficient of variation

4. fRAT  RHTIE R(version 4.2, (10)) THT - 7=, C K TlZ
g ETR, Fu/Fn, ZENEAWAERHIRITZEL L0
7223, D X Tid g, ETR, Fv/Fn T CIIFEBRBAAAITIC
BRAEZ B GENES VNS HOW TR/ IME), FEBRAR
I DI OB ENESWIEEIN Lz, Liad->T
D KiZEIT 5 b OREOE (IR I 5 50
72 RIR LT, FLTD RO, Znbm4->0
FEED SWP IZx3 2 B B, fEEa, v o2 T7 «
v 7 B CUTIL, AIC 238 HAKV B ZRIRL CET
b LT, & LTSS 2 R T & L C g5, ETR,
FulFn \ZOWTIIIHNED 50%I24& 45 SWP (2=
AU SWPgs0, SWPgTrRso, SWPrEmso) %, ZEAVESUMNID
WTITEENEN D AT — U 3T LTZHF0 SWP(SWPwia)
FHEE L7, FREBEIEOSRIR S - @RIC B VLT,
SWP %% 0.0 MPa DFFOEZWIHIEE Uiz, £ L TH#sy
Fric kv 2ns 4 >0IBEICRIT LT, A8
\ZH T2 S T3P <0.05), Tukey 12 & 2944 hilge 24T
ol IBILINSOREOK/NEMRE, a7 4 5
HREE LEREIREET VTHREIL, BEMOES
Tukey EIC L Vi~ BAZIC I BHEEE &OKRIARE

& DRI % Pearson DFHBESRE A IV VG L 7=,

I FEREELR
1. BRI B A R L EERORE

T X8R 8 TSR T IR RE S YA R ED
KT & ENOEITITITA B MM ZENRD b (F-1,
X-1), —75 T SWPrmso (1T EZENRD HALT, il
Wk bR b, BB CIHEEER T OFE
MERKREIETTDZ ENbhrotz, ZOfEEITRLR
FEOT Z AT XF 6 MOEETHLNIZbDE—F L
72(6)s g \ZCBA L TIIFREEIER, v AT 0 v 7 B%, B
FRDNERIR S AV 24 IR Z 40240 18 8, 3 {H

83

#, 3MEETHY, ETRICHL IR T AT 1 v 7 B
DI ENT2 SO0 22 AR, FuolFm EZNESWICEL
THEHETOEERTeE AT ¢ v VBRI, =
b, [ URARBEHETSH g & IULFERO LT~
DISEITRAR D, BRI g lZRBW TR TERRISE &R
T2 & DD T2, SWPeso, SWPETRs0, SWPEvEmso, SWPwig
ZHEET D &, mONED D SWPs0, SWPeTRS0, SWPis3,

SWPrEmso & 781, SWPwis & SWPrEmso DRENITAEZE
MR T2(F-1)s 220D, TR LET g8
KFL, WIZETR A TRY, FEOFENE F/Fa DIKTIX
FEIERICAAI VT TRIDZEDN DN, £7=
SWPETRs0, SWPwi3, SWPryEmso DRI IXFEM CTHE 22 H R

b~
v?—\ 0.154 ' 60
@ 9
‘\IJE 0.10 E 40
[s]
S 0.054 £ f
E "~ u‘" = 20 1
5 0.00 4 e % 0 _._.{.;_':
-20 -1.5 -1.0 -0.5 0.0 -20 -1.5 -1.0 -0.5 0.0
c d
4
[
e g
S o 2
o £
0.24 =
=
004 === 0 -
-20 -1.5 -1.0 -05 0.0 -20 -15 -1.0 -05 0.0
SWP (MPa) SWP (MPa)
— DB —+- HN -- RM --- VB
DC HO SG VO
Bl-1. 77X T XBHEMT 8 FIZIIT 5 g, ETR, Fv/Fm,

FIEE VO TR 2 B (SO TR ER
72 LERDRE R 27 T)

Fig.1 Modelled responses of (a) stomatal conductance (gs), (b)
electron transport rate (ETR), (¢) maximum quantum yield in
photosystem II (F\/Fm), and (d) wilting stage to soil
dehydration for one representative individual per each of eight

dipterocarp species
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VEIBRERMOKPESENT e > & — « 2GR B IIZERT « 3 = L — U 7 AR SERT

BE L=V T OXRTIMNID DT 7 ARMEERX TIE, 1992 4F|T Acasia magnium OF\FRIFIZINT, Ko 25108
T A. mangium DMEERES VT T X80 RHHESHAR S iz, AFFE T, HEEBTFED S Neobalanocarpus heimii 12>
WT, B DR TR O N D FIIAEFRREOBEWIISLERRIERE LTS SGE LT, BN —AOHMREEETT
VT % SEIB-DGVM % 1N T, AR SROENZHIY 25 2 & 2R, 7 AVEMICHY, F7 AHRMEGE
KEHEDORE T A =20, W, MEE, EOEREE R EORBEEEF DT A —2 2, &EEOELTE
VIFEE R B 72 O RITIRAET D W EICINZ T, N, heimii (B DFIHIZE IO CIEE AR OSBRI AT
T OMREZ T T TN ATz, MELIZET A ZWT, Ra550E 25, 451, 841) OERKIZIIT DA% 6 4
MOARREEZ T I 2 b—r a3 LIRS, TREISBIEE & L7z = L,

F—U—R:ThHIT, AERR—RET)L, FxHL, BERR T720%

Simulation of the initial survival rate of dipterocarp plantation forests in the Peninsula Malay using an
individual-based model
Rempei SUWA!, Mohammad S. H. MANDAL?, Tanaka KENZO?, Shoji NOGUCHI}, Tatsuya OHTANIZ, Daisuke
HOSHINO?, Zamah Shari NUR HAJAR?
LJapan International Research Centre for Agricultural Sciences; 2Forestry and Forest Products Research

Institute; 3Forest Research Institute Malaysia

Abstract: In the Chikus Forest Reserve in Perak, Malaysia, different cutting row numbers (rows 1, 2, 4, 8, and 16) of A. mangium
trees were arranged for planting Dipterocarpaceae species. The Dipterocarpaceae species exhibited different growth patterns
depending on the cutting row number, especially that the initial survival rate increased significantly with increasing the cutting row
number. It was hypothesized that the differences in initial survival observed in Neobalanocarpus heimii plantations at different
cutting row number are light environment dependent, and attempted to reproduce the differences of initial survival of N. heimii by
modifying the SEIB-DGVM, an individual-based forest dynamics model. We used climatic parameters near the study site and
species-specific parameters such as morphological parameters of tree architecture, wood density, and physiological leaf traits. In
addition to the initial setting where the mortality of each individual depends on the net production per leaf area, we constructed a
model where the initial mortality depends on the light environment. The constructed model was used to simulate survival rates in
different cutting row numbers (2, 4, and 8 rows) for 6 years after planting, and the predicted values showed a similar trend to the

observed values.

Keywords: Acasia, Individual based model, Chengal, Tropical forests, Dipterocarp
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EATRORE - BAEDTDIINETH D, TOL O Y
ROTF, $E~L—y T ORTIMND DT 7 AFMRHE
XTI, 1992 FEZ/ D BARHETH D Acacia mangium
DFFNIINZ, TERD 7 Z 30 X RHTEORE P AR T
bil-, BaL%00E (1, 2, 4, 8, 16%) TA mangium
PEAR ST T AT HRBBFOR v bR S vz
DH, TOREMENIL b TWd (1,2 8), KT
WHECIE, M SN 7 2 AT XRBFECTH D Hopea
odorata B XN Dryobalanops aromaticalZF\ T, 1%
BIMRANE 2 D & AFREIG D T DA R E STV
% (D), AR, kSN T ZAATXRBFETH D
Shorea parvifolia & N. heimii \ZF\T, {RELFIED
x5 L ARBED TR AN REZI LTS (D,
F7m, B 22 ERE LT N heimii & Shorea
leprosula DEFERINTHROI, THUT OWEIZ XD
F= AV Y —RDTDIT, D 2 OAEFERN EF
L7z AR G SN Tnd (8, 7ok, T —AY Y —
LI, —ROTRERE O B ITREhE & ST oo R
U AERER U 2 RE T DR AT

AW TIE, ZNETICHESNTET A mangium D
FT—RAY V=R L D 7 2 AT XBEFEOEFRED
HAERGET D72018, BEARA~DOmHERR D & D Fitks
2 = L — % — SEIB-DGWM ( Spatially Explicit
6 7)
12, TR N L RICK A CRREET VA F,
N. heimii DAFRROFHI A RAIFEREHRET 5,

Individual Based Dynamic Vegetation Model,

I #PetE 5tk

1. FREH HEMHITEE~ L= TOXRIMTHD
F I ABMIEX TH D (LifE 4 5 53 30 £, HE 101
JE 11 53 42 FD) . T 7 AR T B X & JiTh b
A. mangium DEENKS TN, heimii D3 FHEAR SN 7- X
BT —& 2z (9, ZoOBHIKIZIWTIE, #72
B5h18 ARG T N heimii WRERL S IVT=D3, AWFFET
IR 2. 151, 451, 8 FMEERKIZIST D% 6
FEROT =22 AW (9,

2. FRATHE (AER—ADOHEKR S I 2 L—X—Th
% SEIB-DGVM & i\ 7o, AWFETITHEIC Y L— T D
THNTEMROY I 2 b—va ATHO DI ver 2.4
EHEAE L UTRIT 21T o7z (7)., FRAHOREREZ H
LiZ, 7a—rULET )V ThDH National Center for
Environmental Prediction (NCEP) Reanalysis Project
(D MORIR, HIRE, Bk, BE, JHE, E&ELEoNn
PLp 05T A — 2 Zhh LTz (SEIB-DGWM D ¥ =
7 A B https://seib—dgvm. com/en/), F7=, #f
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B DOBRFUE 2 73 2 BRTEEE & B O EHERE T LD/ F
A—HTHD HoT & HCTAX A mangium 17 fEKE N
heimii T3 AR (H72 DR COR—EA DM & LHI
ExET) IZOWT, BEZLHEZHEL, FEER
INTIRIRIZE o CIRIE LTz (1), MEEE (ALK) 13,
A mangium 5 EE L N heimii 5 EUEICHOWNT, RRESE
ERWCa 7 #BURE Lz, WIEmE (SL4) 1% 4
mangium 5 IR E N heimii 5 EARIZOWT, {EEEAER
BLCRiE LTz,

SEIB-DGVM (236 T, KREEGIREEDN & HGELEIZ /0T
IS, BEROIEFROTRIZMFEE L TER ST B,
ZOMEIEA 10 cm OFHRIZHEISND, ZOKMHE
IZOWT, FEPREOEEED H TG & ME AR L %8
K7 BB ADW G NER ST, FHBIZOWTOMXF
Y (PAR_direct_rel) MFEIND, AWETIE, %@
o [ # @ PAR direct_rel @ ¥ ¥ {i&
(mean_PAR direct_rel) Z{AMARZ L IZFH L7z, WY
EICRBWTE, MERICB O CIIOBREE O R R L
ENBT, AFFETIEETOMEKICIH W THE UaES
EREAINS L5 IZLTn5,

BRSBTS 1 SETB-DGW I ZEEi ST D Mort_total
W&o TkE D, Mort total 13 0~1 OFPHEFFD, 1
23 LTV AT DA E D, Mort_total VX mort
greff &L FT=\ZBAFAMIN LTz mort_solar DFnE LT, LL
TOXTHRESND :

Mort_Total = mort greff + mort_solar (3 1)

708, Mort_Total > 1 D¥&EX Mort_Total =1 &£ 5,
mort_greff [IWFFDOIEMEFEY 7= V O HiAFE[E] A FE &
ANVPP (kg m?) IZX > TUTORXTIEEND :

mort_greff = My / (AP) (X 2)

TITHE BIFFRET, FEICERICRESND T 2 —
ST NRG A== L THo T (D, 28, AET
JUTEBWTIE, BIRT CICEERENZ T T D AR A
Haxihbd Z & TRIEEREERDNFHE S, MtaRkAe
PERDNOAAE O (HERFRER & iR MER OFn) 37
LT ANPPSHEA S NS,

BB A U mort_solar 1 mean PAR direct rel
WL TUTOREFATIREIND :

(3)

mort_solar = M; ., (mean_par_direct_rel) M, .,

T Tl & My 1 IHRECT, FEICERICRESND
Fa—=V IRG A= =L LTz (F-1), 278,
mort_solar |G A WLL T D N heimii (BTl A



SN, FNUSAORM T mort_solar = 0.0 &3 5.
D ASI/RF A —H |22 Tid, SEIB-DGVM D yJHER
FEEZE AW, N heimi i (ZOWCIIMENE SFEX A
(canopy), A. mangium\Z- VN CILICEAE 4 A 7 (pioneer)
DYEREEZ A= (7),

F-1. BRFEIEERAVR ST A =2 DIE
Table 1 Parameter specific to each species
N. heimii  A. mangium

SLA (m? g1) 0.013 0.008
Alms (g cm™) 0.75 043
HGTmax (m) 20.0 319
HGT; (mm™) 99.0 157
M (dimensionless) 0.03 0.03
My (17ANPPkgm™) 15 L5
M5 sol (dimensionless) 40 n.a.
Ma sol (dimensionless) 5.5 n.a.

m EREELR

-1 1HBE LT M L > CHA SN B DR
TECHEMR ST N heimi i FEMRHIOFERFED T I = L —
va UREROBITH D, 1 FISERK &5 L 8 Filfftk
RAT IS THESE (22 FTHIRR) W2 LT B TH D,
FrIZ 8 FMEERIX TIE, RO T 1 & 7 (B L7 3 i
FEAR ST ABEDAAFRBENT E B0 D, A EE
TlX, mean PAR direct_rel 751 40% LA FIZHIZ BT
WD ZERDND, B-213K Q) EE-11THD & I
DAEIZ £ » TR E D mean PAR direct_rel W2 - 7Tz
mort_solar DI CTd Y, mean PAR direct rel 73 40%
ZHBZ D & mort_solar WEIKIZ EF-T 5T /L OEHM
R LTEY, EFEIERD mean PAR direct rel HH)
L0%LLFIZIx G THWA IR (K-1) ¢ —FK LT
WBZ EBbND,

KRR DA FRR DR O TRIE & BA A &
STHLNTBEE LR 21T, 6 FHD 1 FIKERK
DOAFFROBIANEIX 81%, 4 FURERK TIX 53%, 8%k
X TIE 21%IEL TV D, — 5T, FIEIZBW T,
6 AERITIE, 1 FIRERX Tl 80%, 4 FIMEERK Tl 54%,
8 FIKERX Tl 28%IZEE L T\ 5, 8 FIKERD 1 4EH &
2 FERICBW T PREABIZEZ TREl> T D Z L 2k
< &, BhBIlcETns LT b,

R SNT=ET IV TIL, mean PAR direct_rel D3 40%
ERBZ D LT DR EDHAAENTZD, MIKROFER
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Fig.1 Examples of light environment simulation results.
Mean_PAR direct rel of N. heimii surviving individuals are
shown with are shown in bubble plot for (a) 1-row cutting, (b)
4-row cutting and (c) 8-row cutting in the first year after
planting. The black dots indicate the canopy position of

surviving A. mangium individuals.
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F-2. BARDLEBRIMEICIT DML 6 TR DERSE
(%) OBIEE & FHE
Table 2 Observed and predicted survival rate (%) for 6 years

after planting in different cutting row numbers

BIEME % THIE %
RS 4 8 1 4 8

P2 I R RS 7 e 1|
1 97 70 59 91 70 36
2 91 63 44 8 65 33
3 88 60 30 87 63 31
4 8 56 23 86 58 31
5 8 53 21 82 55 28
6 81 53 21 80 54 28
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AR S DY I =g v EET D T
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Dynamics of dead trees in a secondary deciduous broadleaf forest
Takuo NAGAIKE!

'Yamanashi Forest Research Institute

Abstract: A 20-year survey of a deciduous broadleaf secondary forest in northern Yamanashi Prefecture, consisting of Quercus
crispula and Betula platyphylla, revealed the process from live trees to dead trees (fallen trees and snags) and the volume of wood
supplied from snags to the ground. The dominant species shifted from B. platyphylla to Q. crispula in terms of both tree density and
total basal area at breast height. In terms of basal area growth at breast height, Q. crispula far exceeded B. platyphylla. B. platyphylla
accounted for most of the dead trees that occurred during each survey period, and most of the dead trees that occurred as snags. The
size of B. platyphylla snags at each survey period had increased in both tree height and diameter at breast height, and the snag
volume had also increased. Snags were often supplied to the ground after dying, decreasing in height. The volume of wood supplied
to the ground from snags was approximately 4 m*/ha per year.

Keywords: Betula platyphylla, Dead trees, Snags
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1. A OMRHEIE OB
Table 1 Outline of stand structure in the study plot

SAREEETAR) /ha

2004 2009 2014 2019 2024
ShoN 484.4 411.1 286.7 237.8 144.4
X5 2378 2378 233.3 228.9 2244
Z D4 157.8 153.3 226.7 231.1 280.0
&5t 880.0 802.2 746.7 697.8 648.9
S EE S (I KR) m’/ha
2004 2009 2014 2019 2024
P22 ZA 13.3 12.3 9.9 9.1 6.2
B ] 6.3 74 8.4 96 10.9
Z D4 5.2 5.7 6.2 6.3 6.9
&5t 24.9 254 24.4 25.0 24.1
THMSEREEIAR) cm
2004 2009 2014 2019 2024
P22 ZA 18.2 19.0 20.5 216 230
=XF5 17.6 19.1 205 22.1 23.9
Z0fth 16.0 17.7 16.7 13.8 15.5
21K 18.0 19.0 18.6 19.3 19.0
MmN E CRA &, SAXFTINVTH "B R

&< BRI TWe (K1), AREHIFHICH A LIoRisE
KX NFEAEEL T AR EDTEY (K2), 7=,
FAELEMEARD S B, 1FEA LI ATH-TZ, =
NHDOZ LG, BRI TH LT T \oRke
BB THD I XFTORE (7) NZOKRSTIEA
HILTUW T,
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Fig.1 Basal area growth of Quercus crispula and Betula
platyphylla between 2019 and 2024
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HE  MOEEOEMESITEMSERME BT A Z R MBILTW B, FEARFEO SRR & DBIFRIZ DUV T
VIFFEBIZ D T, 2 CABISE CIIIUIN RS D ok S RS —IRARD MRS 27 FEM D 168 ED kIS HER AR 5k
77 vy MEEE L, FHD (Foliage Height Diversity) &, i, BIATEOFEZ kMR L ORI & OBMRZfET L
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Changes in stand structure, species diversity, and species composition depending on forest age in
secondary evergreen broad-leaved forests in southern Kyushu
Tetsuya IGARASHI', Tamotsu SATO!
Forestry and Forest Products Research Institute

Abstract: The complexity of forest structure is known to be correlated with biodiversity. However, there are few studies on the
relationship between forest structure and species diversity/composition of tree species. Therefore, in this study, we placed 7 plots
for 5 stands of evergreen broad-leaved secondary forests (27yr to 168yr old) in southern Kyushu. We estimated the relationship
between FHD (Foliage Height Diversity) and parameters about age, species diversity, and species composition of tree species. In
general, the high level of FHD has a positive correlation with diversity. Nevertheless, the opposite trend was found in this survey. In
addition, there is a strong correlation between FHD and the proportion of climax species. Based upon these results, we may be able
to use FHD as an indicator of the successional stage of forests, and applicable to the wide-area estimation.

Keywords: Warm temperate, secondary evergreen broad-leaved forests, species diversity, successional stage, FHD
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Long-term changes in carbon and nitrogen stable isotope ratios in leaves of Monarch birch and Todo fir
stands that have received repeated fertilization
Junko NAGAKURA!, Hitomi FURUSAWA!, Rumiko NAKASHITA!, Eriko ITO?, Toru HASHIMOTO?
! Forestry and Forest Products Research Institute (FFPRI); 2 Kansai Research Center, FFPRI; 2 Hokkaido Research Center, FFPRI

Abstract: It is expected that the degree of water stress in trees and the sources of nitrogen utilized by trees will change depending
on stand age and the presence or absence of fertilization. Using the carbon stable isotope ratio (5'3C) as an indicator of water stress
and the nitrogen stable isotope ratio (5'°N) as an indicator of the nitrogen used by trees, we measured the carbon and nitrogen stable
isotope ratios in leaves collected over time from Monarch birch and Todo fir stands that have been receiving annual fertilization
since 1978. There was a tendency for 8'3C to decrease with increasing forest age. In the case of Monarch birch, 3'3C was slightly
higher in the fertilized plot, but the difference between the treatments was small, so it was thought that the effects of fertilization on
the water stress of both tree species were small. Although there was no difference in 3'°N between the treatments for Monarch birch,
815N for Todo fir was higher in the fertilized plots than in the unfertilized (Control) plot, suggesting that Todo fir is more dependent
on the nitrogen in the fertilizer than Monarch birch.

Keywords: 613C, 315N, water stress, fertilization, forest age

I XL BIHBND(6), EFROMIRESINT D L, — Iy
MRHIA~OREAEIE, ShEpIH AR O ERASH Z Fd 5 IR L, Hi L8R S EINT 5 72 (9),
728, MOS8 IO L REVE & D B T2 DI T b FEAEIZ Ko TAKRA B LARAZZTRTLL D LB LN,
DD, UL, A L CRERAICHEAE S T D = —JiC, M EL b L, BEOEIMNT XV B~
LI TR, TR A AFFTHTALHRE S & LSRRk D DKRBRENHEIEZ 2D, KA R L RAEZIFRT 2D
HEREEST =2 ) VR TIE, Mo T LEZOND@. ET-. b XM 30 EEWZL L
WMIDEIAR & THC R RGET 2729, 1978 H2)> THERBOEHRE LV ZRINT 5 2 LAmES T
HETE (R TI% 2023 47) & CHUFEHEAL kR S 41T %3 ZDE DI, IR Lo T, BIARDFIFT D%
WD, RIAEIZ L B IR O AR I SR 1A & OUFEIIIEA T D TR B

A, BUETIZHAMRZRZDRITZRD HILTVRN), AWFSETIE, 1) MEROEINCHEIEIZ X > TEAD
UL, MiAER T3 pH OIKT, TIHARE P & ac#adt Al JFHKRA R L ADREIIKREL RDE00, 2) Mok
DN, A Ca, Mg DIET(7), HED Mn J2E OB IRCHEAELZ K= TR DRI AT 2 EROMRTITEE T 5

- 97 — (ZHH202541H21H)



D, 3) TNHOIEITHEICL > TR0, &
MRET 2 Z L& B E Lic, KA R L ADIEEE LT
DIRFBLEZERNLIEL (81°C), BANFIHT 2EROHEE
& U CIHEOERLERNAL (N) 2 v, 88C I,

AFFADROBETH Y, [ABENMETTS kA b
L ADFRVY) E@< 72D, BEDSPNIE, FITHWFIH
L TWAZERMAGHD 5N ML, HEPFOERO
SN, AT 2 EROFIEENET 5, 1HD §N I
TERTRNE LR, ERERICE > TELI D7),

I Akke Gk

1978 2 HLBITE E THAEMEITHOILTNWD U X A
J1oNE N K=Y D BRRRFRICERI L 72 3EIC DN ¢,
3C & SN ZHIE L, §BC & 55N DA b & k&
SOMEAE & DEMR ATz,

1. FREM  HHREEETALEE ST CEHEEALIRT)
BANOERERT =4 U o 738k (i 43° 007
W 141° 23" ) O EA T BRE R R Y EREA
e Uiz, 1973 429 HITKANHIER L7212, N R<w>
WERAE 10 AT, U A B2 \T 1974 45 4 HIThER S
72 1978 AEITITIESGEAEX (Cont), ZHK -V - B U T L
? 3 FEHEMAEX (NPK), - U 0 2 EFREMEEX (NP)
D3 FEHONPRK 7% L, UigfmE 1 BE 6 A TH
Mo 6 A BA) OREIEAThiL T\, NPK XTIk
EREAIEL, NP X TIIMEAT v E=U ALY Uk
AR IR LT, HREEMBEAS IREHIRE Y AE
OFRGEFIIZEN 3 EEE L TEY, 2019 4£F THEEH
MIRFRTEST208, 2020 FLIRERIFRL S HEHNL TV D,
FRA7 L OO MBERBE A IEE L I HOW T, EREE
[FNEAREE 2 Lz (1) Bk BTG T HLIRELRIT
F—2EHW, £ESH 1 HNS 10 A 31 BOSFEK
BERENEKEE Lz,

2. BB EREHI D LA D NN TE 10 A T
26 11 B ERIZNT COFERESL, b R~ Y I3ER
1E#AD 10 A TR 12 A TAICONT TOSFIELEEL
L7z, b R~ Y4EHET 1978 4505 1995 4EICERIL L 7=
HLOFAXIANGERL, FEHTIHrTeL,
2014 735 2022 FIT TEREL L 72 & DI K 3~5 &
MHER LTz, b R M4EED 5 5| 2018 4F0D Cont X
& NP X, 2020 FOAMBRKIIARE V12 L0 MEED 5
HEARL A B LT,

3. 0 FEREHT 70 CCT 48 ML ERz s ok
L, ZaMricfit Uiz, 563255475t (FlashEA 1112, Thermo Fisher
Scientific) % #&5E L 7= E & #HrEH(Delta V, Thermo Fisher
Scientific) 12T, pkF - BRLERNAL (GBC, §°N)

98

ZHE LTz, BED SBC 1L, KREH CO2 D §13C 2% 1978 4=
19-7.37, 2023 4F3-8.64 & LT, K&K CO2 D §3C DI
TREMELE (5), WBREOKXIZOWT, b §1C
EBREUE L OB 21T o T2, F7o, ERENIMKEZ
SIS, TED 3BC A EBER L L TERatr 21T o7,
D HA F 3D Cont X, NPK X 1Z1%, 2011 4EiZfhod
AR RERZDAT SN2, 2011 FELED 55N
T =& 1 FBRI LTz,

I fEREBE

L UEAL I RNEED §BC T FA DU AEED
S1C IIAREROEENNC L » TR T 2HAB A B (K
—1 B, P{HEIZ Cont : 0.064, NPK : 0.015, NP :0.032),
AREBOHIIMZ AN, IR DS K St D BV 38
EL, KA NVABERMENZ LB N, £z,
FREHBK B 220 & §BC BNEmWEHENR A LT (P
fIE¥% Cont: 0.027, NPK :0.010, NP:0.001) , fifX. (NPK,
NP) [FEESGEX (Cont) XV §BC ALV VENL D>
oo THHDOT LMD, TEA B NTIIMEROREMT
KA M VAP/PNEL 720, MEERIFEREALX L D KA b
VABNKEWIREENH D EEZ bz,

2. P ReYYEED SBC b Y YFEED §°C b
MBI & > TR T 2B A A Hhvie (-1 FE,
P fiil% Cont : 0.213, NPK : 0.066, NP :0.093), F£7-. §13C
& R MK EICHPR BRIZ A b o7z (Pl
Cont : 0.070, NPK : 0.028, NP : 0.070), 8'3C (ZHARRZR AL
HMZERZA NN ST, TNHDZENG, bR
TITHE OB TR A b L RAIVNE L 22508, RiEAK
AN LRZBIETHEI NI NWEEZ DI, Mo
M HIERE B L7- 2018 4E0> NP X & Cont X, 2020
FEOEFX D 3BC 1%, 2014~2017 4E & i LT
72, BIREODZER & REETIERR CO2 DRENLIRA B
B0V LB LT FReMED & 5,

3. UXA T UNFEIED SN 1978~1995 4E 1T 7 7 A
T2 FEIED PN IALERRE TR X AW T e o 72 (K
-2 EBY, F£7-. Cont XD 815N A% 1978~1995 4E(Zi% 0
AR CHRE LT 2, ZhDDZ EnDh, UF A N
VbR 20 FRRE E TIEERAAICBWLTERHZ S E D
KL TE LT, EREHEFIIMImTRE <L L 2
LEZBND,

4, P ReYYEHED SN |k R~V B4ELED 5N 1
FEAESAEDND Cont K EFEINRK TRE L Binotz (K2
HER), b R IIE SRRSO TIRBI~ DRI &
WEEZBHILD, Cont XD §BN AHIHIIic KE <K T L
7otk HEINLC-1 A& CHERB L, 2017 45 0 Hiff&IC



Tpolz, b R=2%
HEWNWRD,

5. NPK XDJESEED 615N
A F3%, b K= 73R PN IFE X Y ERF TR 72
(-2 TE), 2020 FEHFE»DOREEFEIC X v EEO
SN MK E LT LS, b R~ YEHED SN (IEH
MAERKITIIE LTS, BB L F0 2022 FITIFE TR
HHiTz, b R VI3RS LRI L= g FE 4+
WRALTWS EEZBND,

6. & BIAOZIF LKA ML AORREL, AR
BRHICIE, MR T XA B, FRwvk
BIhEL hofe B2 bD, £, VEA I NT
DN TUIHEIEIZ £ > TRORKA ML AZZITRTL D
AREMEIXH D H OO, WS DRI L ST/ NI )
ST END, BIARDKA N U ADBREA~DRALDRE
N ENWEB X BNz, UFA TN SN ITHRRIZ &
DEACITNE o128, N R~V i3 osEctE-> <
PN NEL 2o TR Y, WEICHFEMZE AN, &=
HED §PN 1T —IC BRI ER W E SN TNDH D
EMBE8), b RN E< 725 LRV NG E
FEWLL CTODAREMER S D, B/ S CTIIAhlEs s
e HEREOERE L WNT D LRESLTY
BT EDD(3), Mllin L BRI =R O TEERE &
OBMRIIMBAIZ L > TR D ENWZ D, FTo, HEHEAEX
DIED SN 1T T XA T3 2 NFEWEFN S 0 Bk -7z
DITHKEL, b R IHE R4~ o722 LB b
UHEA TN N R IR AT A ERORIEN R,
U A NI RIRED D b K=Y L0 BN D
EFREFFAL WA AREMEND 5, FEIEOF I L 53
D SN DFENT T ZA I N TIINEL, b R=Y Tk
KEDoTZZ &G, N RV EA B30 e
DERIUKF LD EEZ LN, GBI X > TFIH

DORLHEIRA R > TEfLT

1978~1995 EiL 7 &

T HEROFPEH LT VDI RV EE R 5,

TRBEDIZ EMD, MEBOBNIREIEAEIADK A R L
ADFEFEMBADFIH 5 BR O RIE T AT,
BIRIC L > TR D Z LR LN T, BFEmZEN
RS TE » 7= DT RN o 72, v FA R
& b M=y oEHEFREROENL, HAELTHEHE
RO IRA DKL, I DE D
BLTCWDAREERH Y, 5%OETH D,

BIRE . AWFFEOFEIEICHZ Y, BIHERASHHT,
ﬁﬁ%fﬁ%ﬁﬁ%ﬁﬁi%ki@%%ﬁﬁ@ﬁﬁL_
W12, LA L R 5, ABFSEIL ISPS BHF
# 21K05678 DBk A& =T TIThoiLT,

99

51 FSCHR

(1) FHEINF - PRI - fATRL - BB E ] i8R
FEH KRG « e I8 - ARJRBAVRED - B (2012) b R~
Y, ZYY, TAZRYVERLORTZA S NTAHR
O 37 AR ORI & RIIEO . ALERIT 60:93-99
(2) WA - HERDEt - SHANEIL - PHERITRI T - RABTET
(2024) b R=Y, ==Y, ThTY <Y, UFAH
ASNIAROB RIS 5 RHEE L OZZ. )7
FRARBIFIE 72:29-32

(3) Inagaki Y, Miyamoto K, Sakai A (2022) Age-related
changes in water and nitrogen utilization in crop trees and
understory vegetation in a hinoki cypress plantation forest in
Kochi City, southern Japan. Nitrogen 3: 247-259

(4) AL - HOESE < BT R EARSE - SRIBET (2017) &
AROBRAEIE L BERE.  HMGEE 99:74-83

(5) McCarroll D, Loader NJ (2004) Stable isotopes in tree rings.
Quaternary Science Reviews 23: 771-801

(6) RATEF « B3 - FRERNE - GHERIIRIF - FBACHRL
(2019) JEAEBALADD 18 AFHD N RV #HEL o4 1 7
NEIEDOFGYIREAA. BIRERMATE 70:73-76

(7) BRAVES - M - GHERICRL - RSANL - MR
(2021) HAEREAE 40 FH O FA TR E b = Uk
DOAHERIPIRAE. BEHARMAITE 72:201-204

®) /NIZEx T N@jk « EEESCN - FIHSERER (1997)
HARAERRICET D RFE - ERLERNMAK L.
RADIOISOTOPES 46: 632-644

(9) Pallardy SG (2007) Physiology of woody plants. Academic
Press, New York, 454pp

(10) Schleser GH, Jayasenkera R (1985) 8'3C-variations of
leaves in forests as an indication of reassimilated COz from the
soil. Oecologia 65: 536542

(1) EARRK (1977) Fphod 148 & JRKs. AR Ok
2, HH, 142pp

1. FIEBOERLE R & 2 O HE
Table 1 The §"°N of each fertilizer and its duration of use

AEAE SEFR ON MUEX  {EFIHARS
TILUZ—/)\—15 T 2.1 NPK 1978-2008
RILU S R — NPK 2009-2012

TILVEYBRMIERIEFS 2018/017 0.9 NPK 2013-2019
TILEUZRMER1S 2019/04%F  -11.2 NPK 2020-

R&Z 2017/06/E -7.9 NP AHA

k= 2018/03E -7.4 NP ABA

Link=a 2020/03E -7.4 NP 7ABA

KIBEDRE (FIRF U TUVVRVWEHFRAE. 2007FUFIORE (&
BEA—H—HERRD. SISNEN SN D ZaIEEEN' 5B,
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Influence of water level change of main river on inundation characteristics of tributary
— Relationship between Chikugo River and Syozu River as an example —

Naomasa HONDA!, Yuna HORI !

Faculty of Regional Environment Science, Tokyo University of Agriculture 1

Abstract: A purpose of the present study is to examine the influence of the water level change of a main river basin on the inundation
characteristics of a tributary basin in a heavy rainfall, targeting at Chikugo River and Syozu River which is the tributary of Chikugo
River. Concretely, focus on two heavy rainfall events that occurred recently in Syozu River basin. The precipitations in the inside
and outside of tributary basin, temporal changes of the water levels of the main river and the tributary, and the inundation occurrence
in the tributary basin are compared. According to the results, the factor of the rise in water level of Syozu River is greatly two, one
is the heavy rainfall occurrence in the basin, and the other is the influence of the backwater from Chikugo River. It is very important
that we pay attention to the rainfall situation inside and outside the basin, temporal changes of the water levels of the main river and
the tributary at the same time. We must also sense the overflow and inundation risk quickly.

Key-word: Main river, tributary, water level change, backwater, inundation characteristics
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Fig.1 Outline of Syozu River
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Fig.4 Relationship between rainfall and river water level
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Table 1 Consecutive precipitations

fERA <> b WE&AAT 1FFERARE R ERREARNE 0FMERRANE
201947 7 ®E  GUERIIHRED 64.5 mm (7/21 3:00~4:00) 187.5 mm (7/21 1:00~7:00) 285.5 mm (7/20 17:00~7/21 17:00)
(1/20~17/23) FEE (EANITRE)  55.0mm (7/21 4:00~5:00) 227.0 mm (7/21 2:00~8:00) 276.0 mm (7/20 16:00~7/21 16:00)
WA (EKJINEFE)  53.0mm (7/21 4:00~5:00) 165.0 mm (7/21 4:00~10:00) 275.0 mm (7/20 20:00~7/21 20:00)
202047 A 26 HE (fﬁ%mtﬁﬁﬁ@ 58.0 mm (7/6 11:00~12:00 ) 178.5 mm (7/6 8:00~14:00) 332.5mm (7/6 8:00~7/6 8:00)
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Characteristics of fire occurrence risk in broad-leaved forest
Koji TAMALI!, Yoshiaki GOTO!
! Forestry & Forest Products Research Institute

Abstract: The number of fire occurrence risk day was calculated with observed solar radiation on forest floor and precipitation in
one year at 17 stands in 5 broad leaved forest. The number of fire occurrence risk day was varied in 6 — 146 days year between
stands. Most frequent month of fire occurrence risk day was from February to May, before leafing in the stands including deciduous
tree species and the month with extremely few of precipitation in the stands consisted with only evergreen tree species. The number
of fire occurrence risk day in one year is more in stands with fewer basal area. The stronger relation is recognized between the
number of fire occurrence risk day in one year and basal area of only evergreen tree species than both of evergreen and deciduous
tree species. The cause is thought that many fire occurrence risk day was appeared from February to May, before leafing of deciduous
tree species.

Keywords: Moist condition of fuels on forest floor, Number of fire occurrence risk day, Solar radiation on forest floor, Precipitati
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Table 1 Outline of observation forest stand and calculated number of fire occurrence hazardous date
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Table2 Location of observation place for precipitation
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Fig.1 Monthly number of calculated forest fire occurrence hazardous date (a), monthly precipitation and

monthly averaged solar radiation on forest floor in stand 1 and 2, Tatsutayama observation site.
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Fig.2 Relations between annual number of forest fire occurrence hazardous date and basal area
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Numerical simulation method introducing a condition equation for the stopping of large woody debris
Takuro SUZUKI', Haruka TSUNETAKA!
"Forestry and Forest Products Research Institute

Abstract: Open-type check dams are effective in capturing large wood associated with debris flows, but large woody debris (LWD)
can also be captured by existing closed-type check dams in some cases. To efficiently enhance LWD management using such
structures, it is essential to accurately evaluate the trapping efficiency of existing closed-type check dams. In this study, we developed
a condition equation for the stopping of LWD, based on the relationship between the frictional resistance acting on the wood and
the fluid forces from the debris flow, and integrated this into an existing numerical simulation method. A stopping angle of 35 degrees,
as reported in previous studies, was used. Using the developed method, we conducted simulations to replicate flume experiments
on the deposition process of debris flows mixed with LWD. The results successfully reproduced the experimental findings, showing
that LWD with higher friction coefficients tends to deposit further upstream and is less likely to be remobilized by subsequent flows,
thereby demonstrating the effectiveness of the proposed method.

Keywords: large woody debris, condition equation for the stopping, numerical simulation

I XU®IC ERBL LT, RHEEROHERHIZ T D IADE IR
FUHZERNIC L DA EOPWER 1L - BICIE, Wi F A RIS 245 235 TRI35 EThDH o
T HWAEIRILL MM E > THRT 5 2 ENFHTH 5. LEIRLIE,
—RAC, TRROHSEY E b ARG LS L0 T ZTARIZETIE, WADEIE - BEHZERA AR D
BESMEEI N TWE, —FT, BEIRE SN FEiE JETH 32T B BB & LA 3T B0
DB BN Lo TRV SN D56 ), S BRI, Bl S = b—3 g v odi AR
2 X o THRAD BRICHERET 2550 & 5, BLLOHIF, BALZ, £LT, AR IBRCET 2 KRR 5
MERRSRAHIT K D IRAHERE - fhtRAE N A W UICEHI L, T BOBHEGFREEEM L, ZOMAEERGE LT,
To /e hEaR & R 5 Z E RN TH D LB x Hhvb,
TR I 1T D HARHER - FiHERE ) 23T 2 7= Ik n EKEHESE

BHEY 2 b—2a VRENRTETHD, AT, 1. XEHFBR  #ARQDO TEE AW, #KR TR

AV OFARZHARE CRILL, A~ (DN AR 70 I ELFFRRUZ LU T DA O &

DOEREEZ FH T 5 - O OF AR A EH L, MizT-bD L%, 2B, HKO-D 1 IRTOR & TTH

TAMOEAE Y X 2 L—3 3 o ORGFEAUTHIRA A LTWAR, FHECIE2KTCICIEEL TV 5,

72 BARB@OIE, AR 30 4 7 A ZNOBULE T OFEH 3(Cwah)  9(Qcrwa) ) o
at Ox W

— 109 — (ZFRH 202541 A 9 H)



2 CHIIIH, x I3 F TR O, ¢, (TRA MR
RIFEAHOKER, QI ATREAMERE, cppq (THATLE
TREE, Epq TAREHE TH L, ZRITFEAH DMK
T AWIE STy, ROBEDEEREc ILL T O E 722,

-2

h
7o = pK(©)r(@s + @i + ¢,) 7 (5) vt (2
Ps
€t = cg——————— 3
st 9t oy
4 5 3 5 3 5 5
P = Ers‘z [E T2 — o T2n, s+ 12 — ﬁ] 4
3 5
Pi =3Ts ! [rirw - ‘f] (5)
1 Al ney TR
Py = ?/K(c) (E) n (rw +T) In 77_}:) — Ty (6)
1
CS
o 1
K, = & _lkgezgc'?tand)s (8)
1-£°
Cy
I 1
Kg=ks(1—e )503 9)
5
(1-0)3
c3
1
1—1c5\3
mo= Ji (<2) an

1—F(0 1)‘ 1—F(0 1) 1-£ a4y
r= ——1)cr, = ——1)c,n,=1——
P s P 0 Tw cs

T 2T, U 0k, oid ROBUEEE, pldk D%,
Col T EHPTRREIREE, CIXTADHEREIRIE, c XL REIRIE(
=0.5c,), ¢ [THERIEIREE, o (TWMEDEEERA, ko3 A
TRAERRAI D T T 0.0828, elIFAREL, nol TR
A=)V, kel XZOIRET 0.16, dIThifk, kidhL~
ERTHD. ¢, K@), K, riFFHLEOEHTHY, Ik
XFw, s, UIKiE, TwE BERERT,

MABREIIRED D —TERE (cswq) THMTHE
RE L, O FHBERMEONLE E 2,q & 5, FEARDEGE
B Chya PRIT, 2, PR She L0 ETTR
ZEIDEERZ, LT O L 912725, IRZ TwdlTiiAR %2 KT,

Twd
Pi T + Pw,wd
w

Zy > hgt Cpypq = Cswdm (13)
Pswa T @i+ @
Zy < hgi Cewa = Cswdw (14)

110

(15)

1 L
Pwwd = EV K(C) (E) W’

Mo
+ 5 Twt+ n
rw+@l Y _h +1yq | In Ll ] Wd—l
h Mo Mo
TW+T—TWd T
(16)
Z,
rwd—l—%d 17)

2. WARDEIESEMERX AR TIHHADE SRR
EBHTAHEES 5, K1 O X ) ISHARDE RS2 E %
%, MADBBEIL LD E95 (R FFm~0BREE -
BN ERZITDRIES) L0, FARRZT DEE & O
BEIUIDRRE WG EITIRADE LRI A2 & T2
(K@18)), ZO&ME Lz &, BN HE
O)THRAZHFESE D L & LT,

PwagD cos 8 > pphU? + p,qgD - sin 6 (18)

sina sina
T ZT, pual TRARDIELE, nlIBEEREL, alTiAMH S,
DIXMAERTH D, 728, AMEILFMITTICAWD
SR OB R B TR & 8950k
BEEIBEE LI LOTHAT®, BINIBEL T
W FENIRAEL D KO RIEENROS AT H R E <
DI, REMEEIND LEZBILD,

D/sina

mAEE
(18) 0 5218

THRRRTARE

D

THERRERD
(185 DE1E

EERIE ) L

DY (18)%30

-1, FARDE SR

Fig.1 Schematic of large wood stopping conditions

-9
(cm)

(3x3cm)

2. FEBRKEES)
Fig.2 Experimental flume (5)



T /K¥RSERR & BHEHE

1. KEEER $HAKDOIC L BKBEEREMAETSE &
L7z, LIRS, #EERT,

FBRT 1/50 A —/VEEE L, BEakdiifiseTo 38k
AKEE (X-2) ZHVe, BIX01m, EXiX6m, AN
15° OEHKEE & ERHUKEE ) DR STV 2D, Bk
HKEE OREHABLIL B S 1.0m 2 12°, 9°, 6°,
3oL ZbL, TN THRE T3°TH 5, EMKE
PIZIE, ERDY 2.6 mm, R 2.6 glem’® O b % & S
20 cm TFHEHS 4.0 m OE & TAMRIEE 0.65 TH—
WCHERD X872 (80L), FiAITAEE AR 2 FifH %+
SR L7 RAE T, FURITER 5.0mm, KX 8.0
ML E 0.98 DT I UHMAETH D, BRI
AX O E AV, BRI 4.0 mm~6.0 mm OFFHT
FXi38.0cm, {HLE 1.11 TH D, WAITHRE LD O
R SRR BRI A 3.0X3.0 cm OB THY.T5
HE 2.0 cm FTEEIZELAAL (K-2), #ET7MIC
3A, MEHTHTANC 100 FDFE 300 A TH 5,

HERE LW~ DB K OB 72\ 5 FERBAG & CHE
LM CHOK U Ol fafiiRig 2R, Bt biiE
3.0 Lis DK% 60 G2 2 &L TRt ERAESE
Tro BBORBN/NENT E13HER L HEDOLRIZ LY

FRSIVTND(S), BRHIKIRD EFA 137 v #vh
ATZT L0 BT LITREZITY, WAIRL Y LA
SRHUK BT U722 0 F0 & LG, 105D, 20 FbREAS
BT D5 A v ¥ 2 NOWARE A B 6 HiH T - 72,

2. BHFHESME Ay aMEiTsem &L, AR
IZEBRGAIFEOEEEH L7, BRADOERE, KEHO
MR Z ol 2 0B EZE LT 6mm &L (5
mm TbFEfEL, ZRBOFERLIHIFRROFERB GO
723, 6 mm OB LHEREREm 72729, 6 mm
DFERETRT), Tk &K & OBEEAEIT 0.1 274 Tk
ES LT 4 T 4 IR FA—=2 L L, BT L
WOEEBRI L FIFEED 0.9 (NEBEEEA 42 FEITFY),
SRR B DSEE B H Y, 1503 ) BRI F
IEEEBRAREL D 110 FEEE £ 72 Z &5, 0.5 (= (0.9+0.09)
12) L LT, Fio, WARDEILAEIL 35 EE Lizé),

cm ,

IV #R:BE

-3, 4 121%, BSRHIKESICHTH L C 20 B0 o Ehafs
B, AEMEREIE BRKRENRETZOWTRLT
%D, FERHER T TR ORIERPHEE SR TRL, FHEE
RCII W OHREEE 2 X — TR LTNWD, Eiz, &
FRE RO CIIRAHERGR AL RY 72 © ORI

111

(cm)%, B (0em) NHE (0.05cm) OV TFF— 3y
TRLTWD, 7235, WAHERTE 0.05 cm & IXFERRER
TREND 1 A2 (20X20 cm) (2, FEARD 127 &
FAET D Z LTS T 5,

FERFERLCUT TR OHEFEFHITHENTF 17 300 em AT
FCEREL TV 528, B TIE 230 cm F2E OFIERE
HET, ZO5TR BT OIED V 8 RKE N, HHbHERS
OFBVEIHRERE 72 L ORENE 2 bE), 5% O}
RN DS, WELEO/NSWIRARIIKFE L &5 VI
R TRE L, TRVHERSERTOSMAl CHRIARDHERS T 5 720,
TARDHEREEITIZE R E K > TR EED 5,

TEROHERERIBHIL, AT HROHERE O SMAl O SMZER I
HAEL T B2, BIARIETZEN L 0 L PRIC b HERTE
DO E S HREL TND Z ERbnd, ZHUTAR
KROBEERPIN DK E VIS Th D, FEF MR T,
FUEBLRENC K TIRAM B OB ERET H 2 LT
FREORERNHB TE TWBZ ENbn5, BKlbatHRs
BT EB T OB ) 23D LK E WO EHER D
HEWOFETHY, TGRS THERE T O 55
EAVNIVDITFEARDIEILAE A —H 35 BETRMEL T
WENLTEEEZ BILD,

T ZT, WHEREICE O TARHERIE T OBV DAL A
RRRET A 72912, 10, 20 B OFAROHENT 7 1 OHEFE &
AT 0T Uiz, [X1-5, 6 \IXEGRKES D> & OMERTIEEE L it
KOREEDROBEGEERER, SHHE/BROENEN
WZOWORL TN D, Z OO & 3K & W EHTCRE
AW SHFE L TWD Z &%, L HIRRDFER
FERA LT 2 &, BEEIEGUIO/NS WA R LY
THRBMIETHRFEL WS Z ERbhd, £, 10 %
5 20 BEOMO TIAI~OEBERITIEO H K&
<, BEKIIMER 10 I3 OHEREE AT A AHERF L TN D,
USRI R BRI NS W2 &2z, Brm2sME
DI DITHRNS D ARIEIT 2 0 0T 28, FERO FRBEA
FELRT oD THD EEZOND, HiEFH /bR
EHDE, MAELAEEHE3SELLTNATD, &
R HFEE T OIE H O NERFER L 0§/ &0
HLOO, FERLY FHRANCHE T LTS Z &%, AR
ABHBE LIZ W L2 Y, ERERAREE X
TWbEWZ D, LLEIZEY, ARAFFECRRE LIz fiAs:
IEGMHRE A, BYIRARTA—HERETDHIEICL
D FRARDOHFRRIEZ B FRETH D Z EIRE NI,

vV EL®D
AIFFETIL, TADIERD HZ T 2B & 1A
BT DRI OBRD S, SR 1A% B



Fe LT, BAE LIe R FEOHEY I 2 L—3 g UFRE HETHDZ EhvRaniz,

WAL, AR LY FAROILERFEO K EROH

BEREEIHE L, PR LEREY S 2 Lb—va Uik BBE L AHFIEIX, ABFIEIL ISPS BHFE JP23K03511 DB
1%, BEBHEHT IO R ZF WAL EFRANCHERE LTV S WRAZT b DTY, Z IR U CEEHE L T ET,
&, HBEILICA WD Sl FEBRHERE RAHCEHA

51 FCER

(1) TFFEEL - BT - 1L - KESEHE (2000) Ik
RED BRI, & I X 2 ARSI 2 B9 5 F28
HURITE. HYBh 25K 52(6): 49-55

1100 () SAARIRER (2022) FEAD S AR &
B 57200 I 2 L—3 a R E BIRAMIISE
73:109-112

(3) Pudasaini SP (2012) A general two-phase debris flow model,

—0

200 Journal of  Geophysical Resesrch 117,  F03010,
5 doi:10.1029/2011JF002186
I o SRR - IR S ETEE L 0
SRR o) @) fﬁ%‘ﬂfs 1’%@ fﬂm%ﬁ (2023) iR
: 1300 HEDBUZ B DIARDIE IR, BIAARFRATSE 74: 85-88
004 (5) ERARHED - FIFFE L - FERIL - REPERE (2022) WA
il TR U0 AR - RGBS % K 5 & Bl
i L LRDSCEICRET B S u S AR 115 95-100
[ 400
000 . (cm)
100
-3, Wb, WAROHERRER Guk) g :8 ------------
Fig.3 Results of sediment and large wood deposition % 70
g 60
(cylindrical timber) g
o
o 40
2 — hiE-10s
» —0 O I I Sy C I A B [ SHE-20s
B E 20 S ST — B#AXR-10s
N O 10 _:_’_‘_’:: """"""" ----- B#AAKR-20s
DN\ 0 ==
1 0 100 200 300 400 500 600 700
& Longitudinal Distance (cm)
& 100
BJ-5.  HEBTERRE & FEARHERT SO BAINE > RO (5
Fig.5 Relationship between longitudinal distance and
cumulative percentage of large wood deposition (Experiments)
200
100
< 90
S 80
g 70
g 60
300 S 50
g% — A#-10s
ot I 2y (R AL#%-20s
£ 2 — B#A-10s
C N0 | =l B 74K-20s
0
000 TRAHEREE (cm) 400 0 100 200 300 400 500 600 700
g E : : A (em) Longitudinal Distance (cm)
4. TAD, WIARDHERERER (HAAK) B-6. HEHTFRRE & RAHERE RO BINE 43R oBR GHAD)

Fig4 Sediment and large wood deposition results (branch Fig.6 Relationship between longitudinal distance and

wood) cumulative percentage of large wood deposition (Calculation)

- 112 —



WX BIBRARMAFZE 76-1 (2025)

RAELY LARZWIRT SRAFTHICHE T SREOHEDKRE

B RS |« RJF7T 2+ FLHEE AL 2
VENZHFFEBIFEIE NBRMATSE - B AR OS8R - PR C T T U —

BE iRz Etetaiia A MO LTI OME 2883 2 2R 2T~ 2 718, B2 7oK R SR (i
RUE1/20) Z 98 Uiz, N2 3E-> ORIEFEE Uz ol 2 i S, iERE I TICE 32 KADiiAEZ 525
LIk, MARCY OtaeRES T, FROMERBIZIE, ArEDIKERGIE—A Y M af LIZAFIAZ
FTEDALBEE CH 2 TBE, WMARL Y OLASZ 082 iHiRT 284 U EERZT~T, AEEER
RE SHIOVHIHEL N D, FIE M L TABEREZHO T & & bICKIAZERSED L, HDHWE, RLILA
AL T D72 BIFSEARB RGBT, HRDS Tt~ N4 % Bt K USRI, Fid 2 mhinssid 4 5
RPGFON, FHIROYE 2B 2R\ TE 5 Z LAvRshis,

XF—U— N iR, AFX, Ak, B

Influence of thinning in Japanese cedar stands on woody-debris flow trap
Yasuhiko OKADA', Hitoshi NAGAI?, Ryuichiro MARUTA?
Forestry and Forest Products Research Institute; 2CTI REED Co., Ltd.

Abstract: Flume experiments were conducted to examine the influence of thinning in Japanese cedar stands on woody-debris flow
trap, in which water-saturated specimens mixed with driftwood flowed down the slope. On the deposition area of gentle slopes,
standing trees set at a certain stand density and critical turning moment trapped woody debris. A stand at low density with thicker
trees reduced the run-out distance of driftwood and damaged area of standing trees than a stand at high density with thinner trees.
When stand densities were equal, a stand with thicker trees reduced the run-out distance of driftwood and damaged area than a stand
with thinner trees, indicating that an appropriate thinning to grow trees could be effective for woody debris disaster mitigation.

Keywords: Driftwood, Japanese cedar, debris flows, thinning
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Relationship between permeability of surface soil, vegetation and topography in Karikurasawa
Watershed, Okutama Experimental Forest, Tokyo University of Agriculture
Takanoari SATO!, Misa SAKAT', Ryuichi TACHIBANA'

IFaculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Horton—type overland flow occurs on forested slopes when rainfall intensity exceeds the infiltration capacity of the soil,
affecting the amount of flood runoff from the watershed. Therefore, to understand the rainfall-runoff characteristics of a forested
watershed, it is important to evaluate soil permeability throughout the watershed. We collected surface soil samples from 40 locations
in the Karikurasawa watershed of the Okutama Practice Forest at the Tokyo University of Agriculture, and conducted saturated
hydraulic conductivity tests based on a constant water table. The saturated hydraulic conductivity was high at all sampling locations,
ranging from 102 to 10~ cm s7!. Detailed analyses using the vegetation and topography data showed that saturated hydraulic
conductivity tended to be higher in valleys and on gentle slopes, as well as in areas dominated by Pterostyrax hispidus than in those
dominated by other vegetation.

Keywords: soil sampling, saturated hydraulic conductivity, topography, vegetation, deer overbrowsing
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The number of years of control period required for the paired watershed method
- A case study of the Kamabuchi experimental watershed
Tayoko KUBOTA!, Toshio ABE!, Tomoki ODA!

"Forestry and Forest Products Research Institute

Abstract: In the paired watershed method, it is necessary to accurately determine the relationship (regression line) between the
runoff volume of the control and the treatment watershed during the control period (the period before logging or planting). In this
study, we examined the number of years required for the control period in the paired watershed method, based on annual runoff data
from a clear-cutting experiment conducted at the Kamabuchi experimental watershed using the paired watershed method. By
changing the control period, we investigated how the amount of change in runoff after clear-cutting would change, and also
determined whether or not this change was statistically significant based on the 95% confidence interval of the regression line. As a
result, the amount of change in runoff volume after clear-cutting varied depending on the length of the control period, and after 5
years or more, it became almost constant. In addition, the change in runoff volume after clear-cutting was statistically significant
when the control period was 6 years or more. This indicates that it is desirable to take a control period of 5 years or more.

Keywords: paired watershed method, control period, confidence interval, Kamabuchi experimental watershed

I XL Zhpdole, £IT, A CIISIGEIEIZ L - T
K FRTEITIE I TARAR O B OREAR DT N DPiE H e~ I TR O RO L% EREIZHEE T 5 72 DI
TRELSERNICHET DO OFETHD, Z0Kik S HMEHI O S I2 oW TERT D,
T, FEMEHIM RO E A 3 SRt o =
&) TR GRIRIC 2N X el & AR I #Peke ik
(I 2 3 A i) OtHiED, BT 2% 1. PR FRAHE, HRRVRIBIED IEE S 47, ARAR
KEWRETDHLERD 5, SHRFRIEN AN TN T AT DI I AR TH 2(8), = Z TiTt
VN2 1990 FARBARTE, BAERIH % 7-8 3R (T TV 23R BRI D 1 iR & 2 BRICIBNT, 1939 £ b i LI
MEUND2,3), 1990 FEAREARFIZ BlhA S 7o BRI 213 4, DBAAE ST, 1947 12 A-1948 FEEIZNT T, 15
5, 6, O TITHEAEWIRINIL 1-6 L, HLFEESNTNDH R S LR L, 2 BUAE LB & U TR
DRZVY, ZAFET, HEHMIIES LDIEZERWESE Tz, TDk 2 BiRTIL, 1949-1952 %136 H & 9 A
A HNTWElzd), THERETH D00 E Y afEinT WA E O RAFLNDM T4, 1953-1960 F12ix 4 A

- 121 — (ZPEH 2024 12 A 27 A)



KD 5 ARIDIZOT TRANDThIT, 1958 FITiE
4 ADORANDHE, & BICE F TITHIERD B 2AHANOA
1Thiiz, LaxL, TR FEAE LT, 1960 FIZEH
B (B T2 5@ Lo th, AFIMEFE SN, £LT
Z 0% b Mk CHAE F TR RN S T D,
2. fENTHHE AT ISR KGR BR D 1 HR
L2 BROFRMET — ¥ 2R L, Zo#RBHTIX
ABIFEENH AT, BEBNAE S 11 A &2 /KEDXY)
DELTWD, Bz, 1940 KELIZ19394E11 A1 H
N 1940 4510 H 31 BETOZ L TH D, ZDOXMBIR
WETTIE, FEUMEHIRI A 1940-1947 4EE TO 8 AEMRRIT T
W5, ZORYERIE A 1946-47 KEED 2 4EM], 1945-47 K
o 3FR - - - M EBLEET, FNENMmRK
O HEORMRN (EFERY) ZRTo, Mkt
BOBMRIE, b UEEBMTONRTUE, a0 R8&%

NP oL EEBEZXDLND T 0D, HRICEDHMERE
OEAEN, RO T RO FERIEN D, [F UAED
SERRPRIB DOV B BURERICRA L TRD 6D HH
BEOEMEE DAL TROOLND, LT, &
OFECEPEENZ B S ED &, EoXH B by
LHEFIRD L L BT, FURERRD 95%(SHEX M % &l
A BN G EHIE Lz,

I fEREEBE

1. HRICXI2FBHEOEME MHEOE(LEDOF
ZAbE -1 R L, BEHEHIRIN 8 FOHEEZ RS &,
BRI L o TP O RN L, 1968 4REE—fF
RERATOKIEIZEE L, FFOMIINL T, 1983 LRI
BRIOKAEDVD LD MBS -72, Z0 X5z
DOERABRTIL, k% 30 FELL L, 1960 £ A X A4

1000 %?t g:
0 [y EEHMEE
0 F o mamap= wn_nimn_slNEullan_ _lllll - . -
- H - -l- --ll - - -y mE— = -
-500
1000
P 500 | €«—>1 5&%?&173’1
E -— - LR [ " __lllll - - IR I
E 0 -= -I- --I. - - - Em - - ——
E 500 :
1000 L
s | s EEmM6E
~ R S | (| [T _thm il [ | — -
m 0 | - rm -~ " °° -~ ==
é -500 §
1000 i -
mlml 500 (_,i E’ﬁgﬂﬁaﬁfﬁﬁ
H S — T Al - - T
1 0 -1 e | Haieniat RN
1S 500
W 1000
ﬁ 0 Il.. - Ihll.llllll.llllllllll I-lllllll- -I - __-III - mw . W --_.l_ all -
12 -s00 i
i
Bl 1000 : -
sz 500 %Lﬁfmﬁﬁﬁﬁ
0 lll._ - ’IIIIIIII.IIIIII.IIII l-IIIIIII- II_I.--__- -_-III m_mn__ 0 am .l_ ll__-_l
1
-500 E
1000 | l
“ i~ all
* st olanslt ol e . et ),
R R T R R D A E - R - - - R E R
R R R EEEEE R R R R R R R EEEEEEEE
Tl A AT AT A A AT AT AT AT AT AT AT A AT A A A A A A S NNNNNNNNNNNN

-1, EERIC K D ALBRFR O AR B O 2 L B

Fig.1 Change in the annual runoff volume in the treatment watershed due to clear-cutting

122



FLTHE 20 FLLE, BELTAID « KANDZED
UWNE(1,10), BRI K B0 b, FAEHIRAS 5-
8 FTILFEERDE bR L EBZ LT 528, AYERHRN
5 ARG CIIRHEOZ(LEIIRE L AL bz, K&
YEWIR 2 AR IR B BRI OIRRBICR 2 & & 17>
277,

Wi, BEBRHENEZ T, —ErxokHEIRS %
TOD 1948-1968 /KAEDFEH B -2 b % AL YERA I
%L TR L (X-2), MR P R AAEH R
5 AERMTIIEBRRE VA, 5 ELL ETIHEE—EE
12727z,
600
500
400
300
200
100

0

ERHEDFHELE(mm)

1 2 3 4 5 6 7 8 9
BEEHE (%)

2. SEHEIR & ARHEH RO 1948-1968 AKEED AL
b=

Fig.2 Relationship between the control period and the
average change in annual runoff volume from 1948 t01968

water year

2. WERIRA RN JEERIM ORI IRTR & ALk
DOIRHEORIFERR L Z 0 95%EHEX M, BIL 1948-
1968 ZKAED ek o> i H B o> FE il % FLAERIR O 4L
T3 TR LT, — I E X O 7 7 >k
ST EOEERHE TS, 22l 51E A<
7%, T, BHEEEOWETT —2 50 2 51F £
72 %, AR T, (SHER M ORI FZE YR 3 £ TUA<,
FHEMIMINE L 22 BIZ O e B HANH Y, FEUEHH
6-8 FETIEHE VBB A LN/ o Tz, FHEHAR 3 4F
OEAE, FEHEDS 2000 mm LL_EO LA\ DT —
ZIZR>TWD, 207, FitiED 2000mm 2L To
EHEXHEOREAALS, EHEHF 3 £ T, RHEOZ L
EBMERKICEEDL S TWaicbBb o, Mt
BleEs LUTRHENZR, EEHF 5 Fo5a1c, K
YEWIRT 4 FOHE L 0 BIEEXHEOIEALREN, 24
IXEVERIM 4 FEOLA I, BREROREREN
R2=0.980 &=\ Ay, ZEUEHIM A SIS L & &g, %
BENEWEEZ OGN T—2N T my hEh, [BIFE

123

BROREARHN TR o172 L B2 bD, HEUERRAN
6-8 BT D L FHERAN 1500 mm LA FOF—2 &7 m
hEN, EEEEOENEL 720, FHETE 2 EFER
BELNIEEZ BND, EHEBIFN 6-8 F CIXENFAE
BOMEZ LY OB LI TN D, 72, EUELITN 6-
LT DL, EkthD% < OIRHED 95% HUHSHEX
MOSMAZ 7 = > b &, REEOZ(LED 5%DKHE
THEHICAE Th D LS iz, BEUEHM 6-8 £ T
FHEXEOIMINZ T 7 b SV a6 b b, 7,
PR 2000 mm IO AU 1948 KEDOT—H Th B,
ZORITEROETH Y, BROZEN M EITK
eI TWineEX bhb, £, Wi 1500 mm fF
WIZdH D 4 gL, Bk 2-4 FF% D 1949-1951 KFEB LW
Y 7 %D 1954 KEOT—H ThD, ZbHOFIT
MO & R TEAEDIREEN KR E S B2 D LiITBE A b
RN, WHEOE(LEN D72 0OIE, MRSt OE
BLEZBND(, TS OETAEMBEKEIND 72 E
Thol=Z L&, 7>, 30mm LLTF DR O[EH LML
L RENRODIZH LT, 50mm LLEDOMEROEELAS
AR & LD IR 272 L E X BTV B(7), 2100
mm HITO T 1959 KEDT —X Th D, T OHFEITAA
NWETAND 2{ToTEY, WHENFREOMFE L ik L
TRHEEOZ BN NS WEKIIAHTSH 5,

\A= )
SIAABEKRBR O FEFRH BT — & % IV T, 3R
BB B2 EVERI ORI DWW TR L2 RE R, &
YERIMS 4 FELL FOBAE, Bk OfHEOELEN
WRFHIZ /2D, 230 SELLNOEEL, IR
EE LTRSS -T2, ZOZ Lk, SR
PGB O FF T, STFRFERIEIC Lo TR KL B
TEHEOBLEZ ERICERS 0, 2 ofENIcaEER
L L THRIET B7-0120%, EERREZ 6 ELLEET5
T ENEE Lo Te, AHFFETIE, EERICERT DXt
HRRI & AR O HH EOFHE CX D R EMRZ 155
72121, WEREDBEWIZT TIEIR+HoThh, Mo
ZUME, DIMVEO R/ NS E S ERMHET — 4 %2 F A
NI  BUSFT B MBENRH D T EAURE T, FAERR
BT D E, ERBICEENZ ML b, R
DAL EE ERECHEE TE RV AREES B, — 5T,
AR DOV B~ DB TR EH N D, 2D
LD, IR TR A RO b, RHIORERD
FEHEAEE LV NS LILRWS, ARSI O T& 572154
kR E i L, EHEHMEZ BIICHE T & Th
2o



3000

- 3000 3000 ,
Yy
2500 2500 2500
2000 2000 2000
~
€
£ 1w Y—0.90x+260.01| 1500 1500 | ,
I R2—0.97 Y=0.90x+235.99 /A Y—0.92x+189.89
- - = 2 2_
37 100 , 95%{S 38X [ 1000 L2~ R°=0.98] % o R*=0.98
i 1000 1500 2000 2500 3000 1000 1500 2000 2500 3000 1000 1500 2000 2500 3000
S
S
. 3000 - 3000 - . 3500 -
B EEERI5E HHRAE O Hefppg3E
1= . 3000 T
i 2500 2500 .
S;'Z 2500
2000 2000
L-~ 2000
1500 1500 | -7 O ’ 1500 ¢
_,._ Y=0.95x+125.04 Y=1.12x-317.02 Y=1.16x-418.77
2_ 2_ _
1000 ! R[=0.94 1000 R™=0.98] 30 + R2-0.97
1000 1500 2000 2500 3000 1000 1500 2000 2500 3000 1000 1500 2000 2500 3000
yEEFEOFHE (mm)
(-3, schRepiEEk & LR oD Wit HH oD FERINE & FEHERA R o0 [ i H S D [EWR E RS L OV D 95%(EFEIX M

Fig.3 Measured values of runoff in the control and treatment watersheds, regression lines for both runoff values in the control

period, and their 95% confidence intervals
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Environmental responses of leaf gas exchange traits in Fagus crenata planted
in cool- and warm-temperate zones
Rikuto YAMADA!, Izumi KOSAKA!, Yamato SASAKI!, Mihasu SUZUKI!, Takehide SENBONMATSU', Dai HAYAKAWA!,
Haruki MAENO!, Yuta OKA!, Hideki TAKIZAWA!

ICollege of Bioresource Sciences, Nihon University

Abstract: We investigated the leaf gas exchange and physiological environmental responses of Fagus crenata planted in the cool-
temperate Minakami experimental forest (hereafter, Minakami) and the warm-temperate Fujisawa experimental forest (Fujisawa)
in Japan. We measured the diurnal changes of leaf photosynthetic rate and stomatal conductance of water vapor (gs) at both sites
over August—October 2024, to determine their intrinsic water use efficiency (iWUE) and the sensitivity of gs to leaf-to-air water
vapor deficit (VPDL). Seasonal changes in midday mean values of iWUE at Minakami and Fujisawa were unclear during the
measurement period. In August and September 2024, gs decreased with increasing VPDy at both sites but to a slightly greater degree
at Minakami than at Fujisawa. This suggests that F. crenata was more sensitive to increases in ¥PDr at Minakami than at Fujisawa.

Keywords: Fagus crenata, gas exchange, intrinsic water use efficiency, stomatal conductance, leaf-to-air water vapor deficit
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Fig. 1 Diurnal changes in (a) photosynthetic photo flux density (PPFD), (b) leaf-to-air water vapor deficit (VPDL), (c) leaf

temperature (7ier), (d) photosynthetic rate (4), (e) transpiration rate (£), and (f) stomatal conductance of water vapor (gs) over

August—October 2024 at the Minakami and Fujisawa experimental forests. Error bars indicate standard deviations.
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Table 1 Antecedent precipitation index over August-October
2023 and 2024 at the Minakami and Fujisawa experimental forests

Antecedent precipitaion index (Observation day)
August September October
2023 2024 2023 2024 2023 2024
Minakami 5.3 (8th) ~ 35.1 (Ist) 7.6 (12th) 16.3 (6th)  17.1 (20th) 23.9 (11th)
Fujisawa 8.3 (25th) 22.6(22nd) 12.1 (26th) 28.3 (11th) 9.0 (24th) 20.1 (14th)

Site
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Fig. 2 Mean values of (a) intrinsic water use efficiency iWUE),
(b) photosynthetic rate (4), and stomatal conductance of water
vapor (gs) under light-saturated conditions (PPFD > 1,000 pmol
m2 s71). Error bars represent standard deviations. Different
letters indicate significant differences among observations
within each panel (Tukey, p < 0.05). The data for August—
October 2023 in Figures are from Hatagishi et al. (2024).
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Analyses on forest road damages over the past 19 years using rainfall evaluation with return periods in
Gunma Prefecture
Kazuhiro ARUGA!, Issei WATANABE!, Ryo KOBAYASHI!

!'School of Agriculture, Utsunomiya University

Abstract: This study analyzed the governmental subsidy recovery costs and number of forest road damages over the 19 years from
2001 to 2019, which were obtained from the Gunma Prefecture, as well as the return periods on soil water index and the three-layer
tank storages. By increasing the number of samples and regressing with common logarithms, significant relationships were observed
overall. It was confirmed that the recovery costs per forest road length or per construction cost increases as the return periods on soil
water index and the three-layer tank storages increase. Regarding the number of recoveries, there were a fewer significant
relationships overall compared to the recovery costs. Regarding the analysis including pavement, improvement, and renovation
costs, the results were almost similar to that including only construction costs. The return periods on daily rainfall were also
significant at 1% or 5%, and there was a tendency for the recovery cost and number per forest road length or per construction cost
to increase as the daily rainfall increases. It was implied that the increase in forest road damages was a concern due to the frequent
occurrence of heavy rains due to climate change, and the establishment of disaster-resistant forest roads was required.

Key-word: Soil water index, three-layer tank model, forest road length, construction cost, recovery cost
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Estimating available unused dead wood materials in Mongolia by introduction of European-type CTLs
Kanta TAKAGI', Kazuhiro ARUGA", Yuta IKEDA ', Futoshi ISHIGURI", Hiroaki SHIRASAWA*, Biligt BATTUVSHIN®,
Ganbaatar CHULTEM®

' School of Agriculture, Utsunomiya University; Forestry and Forest Products Research Institute; *Mongolian

University of Science and Technology

Abstract : This study estimated the potential utilization of previously unused dead wood material in Mongolia when implementing
European-type Cut-To-Length (CTL) logging systems. Out of the 96,379 target sub-compartments, European CTL was found to be
the optimal logging method for 96,224 sub-compartments, resulting in reduced logging costs. Estimates were made by changing the
speed of transportation from landings to subprovince centers with 30 km/h and 5 km/h. In the case of 30 km/h, there was no difference
in the amount of dead trees available between the conventional type and the European type CTL, but in the case of 5 km/h, the amount
of dead trees available with the European type CTL was 74,621,631 m* compared to 69,892,461 m? with the conventional type,
suggesting that the introduction of the European type CTL may increase the amount of dead trees available.

Keyword: Mongolia, Dead wood, Unused wood, Harvester, Forwarder
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Table 1 available volume by condition

AR AR g R ATREd R (ha) U PTRERARE(m®)
1 96,212 2,972,137 93,912,408
2 96,310 2,975,336 93,973,043
3 71,130 2,164,642 69,892,461
4 76,795 2,328,832 74,621,631
5 96,379 2,979,027 94,067,412
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Harvesting planning method for stable biomass supply using machine learning
Weiheng WANG!, Hyun-Bae KIM!, Takuyuki YOSHIOKA'
! Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: To achieve carbon neutrality goals, biomass is increasingly being utilized as a clean energy source for heat supply and
power generation. However, factors such as tree species and harvesting age cause significant annual fluctuations in biomass supply,
creating challenges in optimizing the scale of biomass power plants. This study targets the Fuji area in Shizuoka Prefecture, focusing
on 74,500 forest compartments, selecting Sugi (Japanese cedar) and Hinoki (Japanese cypress) as species, limiting to even-aged
forests with moderate productivity in general forest categories. This study adopts a multi-agent reinforcement learning approach to

reduce the action dimensionality. By using neural networks to predict the optimal age class for harvesting, the method aims to

maximize the annual production of timber and biomass while balancing the biomass yield and harvested area each year.

Keywords: Carbon Neutrality, Biomass, Simulation, Reinforcement Learning, MAPPO Algorithm
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Study on grouped forest stand harvesting methods based on spatial characteristic analysis of forests
using graph convolutional networks
YangYu YOU', Hyun-Bae KIM!, Takuyuki YOSHIOKA!
I Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: In this study, we proposed a new method that integrates spatial analysis and graph convolutional network (GCN) to
improve harvesting plans in sustainable forest management. GCN is a machine learning model that expresses the relationships
between data in the form of a graph and learns its structure. Using this method, we constructed a selective stand connection model
based on the spatial relationship between the road network and the stands in the Nishikawa forest area to reflect the topographical
conditions of distance from forest roads and slope and the spatial relationship of stands, which were not fully considered in
conventional optimization methods. As a result of the analysis, the model emphasized the relationship with the road and strongly
reflected the influence of topographical conditions, thereby more appropriately expressing the features of the stands. This made it
possible to formulate harvesting plans for grouped stands, opening the way to more efficient and sustainable forest management.

Keywords: Graph Convolutional Network (GCN), Spatial relationships, Stand connection model, Grouped stand management
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Development of an evaluation method for heat stroke risk in logging operations
Chisa NAKATA', Akemi ITAYA?, Shinichi NODA3, Yoshikazu WATANABE?, Takamitsu SAKURAGI?, Hirokazu
YAMAGUCHI!, Yuta INOMATA!
! Forestry and Forest Products Research Institute; 2 Mie University, *Forestry Mechanization Center Forest Training Institute of

Forestry Agency

Abstract: Forestry work involves handling heavy objects, such as felled trees, in steep, uneven terrain, which places significant
physical demands on workers and can lead to elevated body temperatures. In particular, felling tasks pose a high risk of heat stress,
as workers are required to wear long-sleeved protective clothing, helmets, earmuftfs, safety boots, and vibration-resistant gloves.
This study aimed to develop a method to evaluate the risk of heat-related illness during felling operations by conducting felling trials
with three subjects. The maximum heart rate increase observed during the tree-felling ranged from 32.26% to 134.72%, while their
RMR (Relative Metabolic Rate) values reached up to 3.34 to 9.26. Although the maximum WBGT (Wet Bulb Globe Temperature)
on the test days was not particularly high-23.8°C on July 17 and 24.5°C on July 18—considering the necessary correction factor due
to clothing, it is possible that the work exceeded the acceptable WBGT limits.

Keywords: tree felling, the rate of increase in heart rate, Wet Bulb Globe Temperature
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Table 2 Occupational exposure limits for heat stress
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Fig.1 Time series trend of the rate of increase in heart rate: (a) shows the results for Subject 1, (b) for Subject 2, and (c)

for Subject 3. Red indicates the tree-felling phases, and dotted lines mark the separation between each felled tree.
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permissible WBGT.
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Impact of bark stripping by sika deer on Tsuga diversifolia saplings survivorship at a subalpine forest in
Yamanashi Prefecture
Kohta Hayashi'

'Yamanashi Forest Research Institute

Abstract: The increasing population of sika deer has had a significant impact on forest vegetation in Japan. This impact is no
exception in high-elevation areas, where bark stripping has become prevalent in Abies veitchii and A. mariesii in subalpine
coniferous forests. On the other hand, Tsuga diversifolia had been less preferred for bark stripping compared to A. veitchii and A.
mariesii, resulting in a relatively minor impact from deer on this species. However, increased mortality in 7. diversifolia saplings
has become evident and the involvement of sika deer was suspected. In this study, I investigated the relationship between mortality
and stem bark stripping of T diversifolia saplings at a subalpine forest in Mt. Kushigata in Minami-alps city, Yamanashi Prefecture.
As aresult, I found that the higher mortality rate was observed in saplings with higher bark stripping rate, suggesting the influence
of bark stripping by sika deer.

Keywords: Sika deer, Tsuga diversifolia, Bark stripping, Subalpine coniferous forest
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ABFFETHZ 20 m x 20 m AKX OALE, AR OREETTHAE 2 » 7 ACHE S
IR AREM ORLE 27
Fig. 2. Location of 20 m X 20 m plots. A dotted line in the right-hand figure indicates the fence installed

two months prior to the investigation to protect vegetation
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Table 1. Composition of tree species, survival rate, and debarking rate of 44
stands in the study plots & 31
A et ® 2
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Table 2. Summary of the results of likelihood ratio test in
GLM for the survival of T. diversifolia saplings

B HHEE 27 p

A=A 1 0.576 0.448
HIBRE AR 1 0.384 0.535
EERS 1 70.966 <0.001
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adult trees (A) and diameter at ground height of
saplings (B) of T_ diversifolia

LT, HERICHEERDENPRD BN (p<0.001, F-
2) ORI FE R FENE EAETFEMRMEFPFED BN,
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8O JEH % 50%LL FHZ S 7o 5 HAE T

100 1
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50

EFER (%)

254

50% 4 L

4. =AY ITH OHBR & AEAFROBR, 7w >
MCAEESRBO BN TN ENb T 7y
DT =5 & GE L THVE

Fig 4. Relationship between bark stripping rate and survival
rate of T diversifolia saplings. The data from the two study

0% 10~40%

plots were combined as no significant difference was found
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HEBRREBEYT U avVYIERXOBRECNET SHEERSE

WERT - AEP - ENERT - KWHhT
H ARG

BE ¥V a v YUt RRE, RTEETDMERIREICERD 25T D HICREEEOMY TH 5, —iIZ, ke
EORKERED DOIEI TSR R B AE R S TICNAET D Z LN b2, WIREEY OH IRk 31T
2N D ER ARSI TH D, AT, U 3 v Y UE FXOMABECHNAET D EIERSE ORI
ERALNCTHIE A E Uiz, BEERTERELILX VY a U Y UE RXOEATENONAER L 2HEL, 1DNAITS
RO IR NEFRICIE S E B HEOE LR, 8 BADRD 30 Bk B STz, Colletotrichum JEEE D57 Bt
HHD 63% % 158D, A OMEHHEIZIIT 2 EERNERTH L Z LIVvRENTz, 5%, WItEAEMMIZEIT W
A DA RERIHERERCTE I & O EAEH OMA RO D,

F—U—F: NEHE, BEWREE, 2L b b A LR, HEE EEE

Community composition of endophytic fungi isolated from the scale leaves of
a mycoheterotrophic plant, Monotropa uniflora
Kimiyo MATSUKURA, Miu FUKAYA, Mayuko JOMURA, Yuko OTA

College of Bioresource Sciences, Nihon University

Abstract: Monotropa uniflora is a mycoheterotrophic plant that relies on ectomycorrhizal fungi to obtain carbon hydrates. In general,
almost all terrestrial photosynthetic plants are colonized by a variety of endophytic fungi in their leaves, but little is known about
the endophytic fungi associated with mycoheterotrophic plants. This study aims to elucidate the fungal community composition of
endophytic fungi isolated from the scale leaves of M. uniflora. Fruiting plants were collected in Gunma Prefecture, and pure cultures
were isolated from the scale leaves and assigned to the taxon based on the nucleic acid sequence of the DNA ITS region. As a result,
30 isolates of fungal endophytes were obtained and assigned to eight genera. Colletotrichum spp. was the most dominant comprising
63 % of the total isolates, suggesting that it is an important taxon of endophytic fungi of M. unitropa. In further studies, we hope to
clarify the ecological functions of these fungal genera isolated from M. uniflora and their associations with host plants.

Keywords: endophytic fungi, phytopathogenic fungi, Colletotrichum, fungi, plant disease
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S L EEO A RMRIC T 2 ARIL v E TR e MR SN DFUODHE SN TWD, SRR EED
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HRERRCRBI 2HEHE L O ITREIHTH 5, RETHD EBZEZBNTND,
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JZ L, EETEMOMBENITAEET D 4EM9)] 7 Vav Y URIIRETHEAHETH DS (K-1), AL
SLHEEHEEERT D) BWERT LI ENMBILD), TERTAR DMV IR 72 SIZAEF L, 8~10 HEHICHIE
ARG, A DR B 7o E1o Kk EICE AT U CRES . AEOMIRITEES B
DEITN=TIT3T bR, FHIAEDOICREITEET D THAREATOT, SMERRIEO =2 FRERICE S
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EARIFLCND18), A EITORNZOIELRLL,
E& 1lem A OHEE2 X525 (K1),

AWFZEIFX ) a7 Y U Re2xad LT, EHitE
SAMEHEY OB B NAET 2 SRR ORE B 5 )
W25 L EBME L, WAEROSERHI T BERERED

1.

MIRIZEFTHX Y a v Y UE RFE
Fig.1 Flowering plant body of Monotropa uniflora growing

on the forest floor. Sl: scale leaf.
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DEBERIERMKTH Y, KRR IBIRAINLE DT 5
D, 202149 H 24 A, HRIZELI=F YV a vy
7€ RXOWMIROR % S AREE LTz, BEE LA
PIRIZ20 mBRETH Y, FHRETER L o, BRER
VDY & KICIE LT RIE CHBREICR BIR o 72,

2. EROHERER WK | RO X @il i
AREIL, EORLERE LI Rh—T— (|
£&7mm) T VIREER 1B Uiz, BEORMmITFHE L
TREERET D20, R E 10%TF /) —/MT 1 57,
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R U CRARRFE LI ATV N6 OIEE), THEK THes
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Lz, SIRT7 HMEEEL, ERDOME LIZERZIE
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W) AEEWEL, Yo A——r ATk o TR A
P LT, YEFERCAIE NCBI 48— 5 ~4—3 0 GenBank 7
— A _X—A% %G L L= BLAST (Basic Local Alignment
Search Tool) FREREATVNG), FAREEHEE LTz, —ECR
DIEVEPEHUR SN A IR E CORIBICE DT,
10 HRRLL B3l S 707 Colletotrichum JEEIZIE, 4
R OEROS A EE AR S END T
ERHBIAM, 7). AT, RO 19 SBEEED
HEHERS L Livetal. (7) TRENT 16 FESRONEE
DXGFBLS], BLAST BFRIZIRB W T LR &7z 5 o
eS| 2 MAFFT(5) CT 74 A kL7212, MEGA
ver. 11(15) TR ZRBLSF ¥ v 7 HIBR L TRAIET
R EER L, BRI AREES R HEE LT,

I fEREEBE

XU ay Y UE RXOMAEE 20 A ba730 HEE
DOBEE T (R, FERAEITHT 2 0BERIT 80% %
FL, TRTORPE IO TR O EE D R
Nz, ZOZLnG, WEBIEED OB IECIBNT
HNAEBENEHEEICESE L TWAZENHLMNE ST,

Fe-1. IR Z & OSBRI

Table 1 Summary of isolates for each plant body.
EEXHEY R ESSEShi: S8 HEO
BHES BRER BHAER BB BR
No. 1 4 4 7 4
No. 2 4 2 3 1
No. 3 4 3 5 3
No. 4 4 4 9 3
No.5 4 3 6 4
&it 20 16 30 8

BHROD 1TS fEIA x5 & Uiz BLAST MR ORERIC
o, 30 ERRIL 8 B (Annulohypoxylon, Aspergillus,
Calonectria, Colletotrichum, Daldinia, Diaporthe, Penicillium,
Umbelopsis) (23T (8-2), 2D 9L Unmbelopsis
ZFR< T RIZV TR bR ORI BN T O AR &
LCAERTDZENRESN TR U, BB
W L FkERE DI EE T DNAERED RO L < 13
BT 5 EHEE STz, Umbelopsis sp. 18 AR HIEC
T OROPNER L L TRIEEND ZENZVETHY
(1D, YO AR S ABES NI Td D,

—RIARBAROIEI AR T HNER T, R L7zt
DRALRTE ER D BIE FERNITRA L, MR &
TIRIRT 2 BI838 & < MbN TN 53, 14), ¥V av
Y 7% N TR EO TEICKADBERE SN THD N
(3), WAERDREG:E OBIRIIH 1 TIEZR, 4k, A
T8 CorBE S L7 R ORGSR EEOE EIRN TOZE &
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Table 2 Results of taxon assignment based on BLAST search for each fungal isolate.

BIASTRER TR b LMICTR E - BHRESIIFR

=1 L d VAN H
HHES ARETHEL - ER Accession BREDI D5 EE —EE%)  Accession
FMO002 Aspergillus sp. LC851066 Aspergillus restrictus 99.8 OW982848
FMO003 Colletotrichum sp.1 (C. acutatum & & 1K) LC851067 Colletotrichum lupini 100.0 LC206489
FMO004 Diaporthe sp. LC851068 Diaporthe sp. 99.8 LC719212
FMO005 Colletotrichum sp.1 (C. acutatum T8 & 1K) LC851069 Colletotrichum godetiae 100.0 OK336107
FMO006 Daldinia sp. LC851070 Daldinia eschscholtzii 99.8 MK334010
FM007 Colletotrichum sp. 4 (C. gloeosporioides ¥8#8 & 1K) LC851071 Colletotrichum siamense 99.8 JQ894661
FM008  Colletotrichum sp.1 (C. acutatum ¥&48 & 1K) LC851072 Colletotrichum nymphaeae 100.0 OK036664
FMO09 Colletotrichum sp.1 (C. acutatum T2 & 1K) LC851073 Colletotrichum nymphaeae 100.0 OK036664
FMO10 Colletotrichum sp. 4 (C. gloeosporioides ¥8#8 & 1K) LC851074 Colletotrichum jiangxiense 100.0 MW217262
FM012  Colletotrichum sp.1 (C. acutatum 3848 & 1K) LC851075 Colletotrichum sp. 99.7 LC435462
FMO013 Diaporthe sp. LC851076 Diaporthe eres 99.8 MZz078590
FM014 Colletotrichum sp.2 (C. dematium ¥ &1K) LC851077 Colletotrichum sp. 100.0 MZ078540
FMO015  Colletotrichum sp.1 (C. acutatum ¥&48 & 1K) LC851078 Colletotrichum lupini 100.0 LC206489
FM017 Annulohypoxylon sp. LC851079 Annulohypoxylon truncatum 96.6 JQ303335
FM018 Colletotrichum sp. 2 (C. dematium B AKX) LC851080 Colletotrichum jinshuiense 99.8 CP150811
FM019  Colletotrichum sp.2 (C.dematium & &K) LC851081 Colletotrichum sp. 99.8 MZ078540
FMO020 Diaporthe sp. LC851082 Diaporthe cotoneastri 99.7 KJ609008
FMO021 Colletotrichum sp.3 (C. gigasporum & & 1K) 1851083 Colletotrichum taiwanense 99.8 MK311287
FM023  Colletotrichum sp.2 (C. dematium TEEEK) LC851084 Colletotrichum sp. 99.8 MZz078540
FM024 Penicillium sp. LC851085 Penicillium echinulatum 99.8 LT558919
FMO025 Colletotrichum sp. 2 (C. dematium &8 &%) LC851086 Colletotrichum sp. 100.0 MW774960
FM027  Colletotrichum sp. 1 (C. acutatum 38 & 1K) LC851087 Colletotrichum nymphaeae 99.6 PP809335
FM028 Colletotrichum sp.3 (C. gigasporum F&E & 1K) LC851088 Colletotrichum taiwanense 99.6 MK311287
FMO029 Colletotrichum sp.3 (C. gigasporum &8 & 1K) 1851089 Colletotrichum gloeosporioide. 99.8 MK311219
FMO030  Colletotrichum sp. 1 (C. acutatum 38 & 1K) LC851090 Colletotrichum nymphaeae 99.4 PP809335
FMO031 Calonectria sp. LC851091 Calonectria sp. 100.0 KP972551
FMO032 Calonectria sp. LC851092 Calonectria colhounii 98.3 JF742647
FMO034 Umbelopsis sp. LC851093 Umbelopsis ramanniana 99.2 MN218796
FMO035 Colletotrichum sp. 1 (C. acutatum ¥&# & 1K) LC851094 Colletotrichum nymphaeae 99.7 OK036664
FMO036 Penicillium sp. LC851095 Penicillium lenticrescens 100.0 MZ687466
FND LT, AR LIRSS OO EAER]

DHFARCIERRAEAT O SRR & OFESR Z B 523
THIENTEDHEEZBND,

AKUFRICBIT 25 BOMGHEEEZRT &,
Colletotrichum spp. (19 ¥K) D3 53BEREK DRI D 63% % 5
W, ¥V a vy vE REOBAEEICBOTEE RS
HThdZ enmaniz (¥-2), fev T Diaporthe spp.
2310% (3 BtE), Calonectriaspp. ¥ & O Penicillium spp.
R 7% (% 2 HkR) Tholo, ZOMD 4 BIE 1 EkoD
FBINGyBfES LTz, Calonectria spp., Colletotrichum spp.,
Diaporthe spp. |IRMIZAEE T D LRI OWNER(1])
DR (4, 16) & LTEIBADL, T 38 Tl
RIELD 80% (24 HitK) %57z, AIRIEREE L7k
WCITE S TRBUIREGRE S e o 7o Z e b, T )
a v Y UE FROREIEDIEFTT DO EE
DIBERG L TODIREETH 2 LHERI S 7=,

Colletotrichum spp. 19 HHRIZ DWW TRIBANICIIT HFE
BEEREHE L= & 2 A, C acutatum TEEAIRIZEHZR
PRRDS 9 BK, C. dematium FEAEERITITRR/R B 5 1K,
C. gigasporum FERL SRR R BEED 3 BE, C
gloeosporioides FEAE A RITITRR /R BERD 2 R TH Y, 4 D
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m Colletotrichum spp. m Diaporthe spp.
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Fig.2 Community composition of endophytic fungi

isolated from the scale leaves of Monotropa uniflora.
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Fig.3 Assignment of species complexes for isolates belonging
to Colletotrichum by phylogenetic tree ('DNA ITS sequences,
maximum likelihood tree). Grey meshes represent fungal

isolates obtained in this study.
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Trends of actinobacterial occurrence in rhizosphere and bulk soil with different mycorrhizal types
Megumi TANAKA, Junpei OYAMA

Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Mycorrhizal types include ectomycorrhizal and arbuscular mycorrhizal, and their rhizospheres have a microbiota that
differs from that of the surrounding bulk soil. It has been suggested that differences in mycorrhizal types may also affect the
rhizosphere microbiota. To clarify whether the occurrence of actinomycetes among rhizosphere microbiota is affected by differences
in mycorrhizal types, we collected rhizosphere and surrounding bulk soil samples from mature trees of ectomycorrhizal Japanese
red pine and arbuscular mycorrhizal Japanese cypress to estimate the species level of isolates and to determine whether they have
antibacterial activity. Results suggest that differences in mycorrhizal type do not significantly affect the density of culturable bacteria
but may influence the species composition of genus Strepfomyces. The occurrence of rare actinomycetes and the antibacterial activity
effect of some strains isolated from the rhizosphere suggested that the rhizosphere may also be a habitat for actinomycetes.

Keywords: Streptomyces, ectomycorrhiza, arbuscular mycorrhiza, Pinus densiflora, Chamaecyparis obtusa
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EELXREER/NTYR 2 (Tolypocladium ophioglossoides) DIEEFFE
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BHE T YRY X rOFERFRFFERE R L ORREERE A U, BRBREET TRE LEAEOT
EiLT-% 10, 15, 20, 25,30 °C, RS T, BERHMEYINA Sabouraud ZER LM (SDY i) THRIEXH72, 20 °ClT
B B3LEE TOTHRERIT 20 °)CT 62.2-64.4 B, 15 °CTIL 86.3-89.4 B[] T o7z, 25 CCTIFFHILHEN G Y ,
30 °CTIE 120 FFfEITE THHK) 6 FIOFEFRTH o7z, WROBFRIREIZOWT, a3 =—|X SDY #, "7 F7F A
ko — 2 EEHI(PDA)IEIC 25 °CE TIXRAHICAKEFE L, $HZ PDA DS THENRREDST2NEDL L O TY 30°CTIEE
UL RENRE 72, REOHEEEIZIZ PDA 2V 15-20°CTIT ) ORRWEEZ . Bz,

F—U—F:3FE VFXUITRHE, WRE, TERE

Cultural characteristics of Tolypocladium ophioglossoides, a fungal parasite of hypogeous fungi
Hiroki SATO!
Forestry and Forest Products Research Institute

Abstract: The optimum temperatures for ascospore germination and incubation of Tolypocladium ophioglossoides were
investigated. Ascospores of this fungus collected in Amami City, Kagoshima Prefecture, were germinated on Sabouraud dextrose
agar with yeast extract (SDY) at 10, 15, 20, 25, and 30 °C under dark conditions. The average time to germination at 20 °C was
62.2-64.4 hours, and at 15 °C was 86.3—-89.4 hours. The germination was slow at 25°C, and at 30°C the germination rate was about
60% even after 120 hours. Colonies grew well up to 25°C on both SDY and Potato dextrose agar (PDA), especially on PDA, but
growth was significantly poor at 30°C on both media. It was considered that the best method to isolate and culture this fungus was
at 15-20°C using PDA.

Keywords: germination, Elaphomyces spp., mycorrhizal fungi, Amami Island
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Examination of managements for establishment of saplings infected with Tuber japonicum
Hitomi FURUSAWA, Shota NAKANO?, Noritaka NAKAMURA?, Kyotaro NOGUCHI', Takashi YAMANAKA*
Forestry and Forest Products Research Institute, 2Formerly of Forestry and Forest Products Research Institute, Kyusyu Research

Center, Forestry and Forest Products Research Institute, “Tohoku Research Center, Forestry and Forest Products Research Institute

Abstract: In order to clarify management necessary for the establishment of saplings with Tuber japonicum, we examined mulch
managements for establishment of saplings in the initial planting period. Quercus serrata saplings infected with Tuber japonicum
were planted, and non-woven fabric sheets, rice straw, and wood chips were placed around each plot. Saplings without mulch were
also set up as controls. The woodchip plot had the ability to alleviate environmental stress with a lower daily maximum soil
temperature than the other plots, but the SPAD values of the sapling leaves were lower, and at the end of 12 months the seedlings
had died in two of the three plots. Mineralization rate measurements showed that the woodchip plot did not undergo mineralization
or nitrification, suggesting that nitrogen deficiency was one of the factors that prevented seedlings from establishing.

Keywords: Soil temperature, Net potential nitrogen mineralization rate, Saplings, Tuber japonicum, Wood chip
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Fig.1 Outline of planting and mulching at the experimental site
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Table 1 Height of saplings in each plot
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Fig.2 Maximum daily soil temperatures in each plot
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Fig.3 Daily disparity in soil temperature in each plot
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AFFELIREEMEM E L-F A QBEKRRIFIZH TS

O—2a 7 S—)UED T/ £ 8 7BEEKIC & HIEHEM EREDRGL

THAREERE | - BSiEbkT- !
VR A ARBTZE AT

EHE  FAOBEKRBCRBT S a—ra T I — BT ) X2y REEK CUTRREK) 188 2B ERROM
AEE 2 DORR %ﬁ%fﬁoko—Oﬁi:%7k¢%#%ﬁﬁﬁﬁ%ﬂ%ﬁ%ﬁ,%ﬁ%ﬁ%ﬁ%%mib6ﬁbw
EHERCEEL Ut 2 EERiE S Uiz, ZoBIE, — 2B L FBOX R &, STHRBCREE I L T 2 (BL TR V)
IR ECHIZ0K2 gLz D, 2L T, KHHFEMAEERICLY 5@ OEHRETERL, RILVE 1
REVHTEON2 gL bOEEREEE Uiz, #Hb5BROMEE, SHBREE iz L, B 10, 20% CIERIEIZIY
BRI L7z, —J5C, AR 55, 75% CIERIEICEIN L, 75% CIINBECE 20 G ONSEAEE Lz, £1-5EH
PR CEH L7- EBREHC BT AR L OETING L AR IT—ETRhoT-,

F—U— KA, FEERHEN, /35 7EEREK, IS

Investigation of the replacement rate of corn cob meal medium by waste enokitake (Flammulina
velutipes) mushroom substrate for Quercus serrata sawdust nameko (Pholiota microspora) cultivation
Tatsuya SHIMIZU!, Momoko SHIMADZU'!

'Niigata Prefectural Forest Research Institute

Abstract: Two cultivation trials were conducted to evaluate the replacement rate of corn cob meal medium with waste enokitake
mushroom substrate in the cultivation of nameko mushrooms. In the first trial, the control group used Quercus serrata sawdust as
the medium base, while the experimental groups replaced the sawdust base with spent enokitake mushroom substrate at six different
replacement rates. In the second experiment, a control group as in the first experiment, a control group to which approximately 2 g
of calcium carbonate was added per bottle, and an experimental group to which approximately 2 g of calcium carbonate was added
per bottle after the substrate was replaced by waste beds at five different replacement rates. The results showed that compared to the
control group, the yield increased significantly at 10% and 20% replacement rate. On the other hand, the replacement rate of 55%
and 75% resulted in a significant decrease in yield, and many of the fruiting bodies were not harvested at 75%. In addition, the effect
of the addition of calcium carbonate was not constant in the experimental group that was replaced with waste beds.

Keywords: Nameko mushroom, sawdust-based cultivation, Enokitake mushroom waste bed, substrate
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HERBESIC L D2BHEZOZOAEFENEZ DI L0, HWHEpFE Lim= ) %5'/7}?“% T & DR O LR
KD FEHE @%ﬁﬁiﬁébfwéwk_hﬁﬁﬁf‘ DIFFER Z D OFIERERTIT, =/ ¥ FBEREROEE
DO—IITERIEE 2 & L LTHEAA SN TV AR, £< MRS & U C ORI ATREMEIC DUV TR LT,
BEEFY L LTSI TERY, A7 HGEHENEE

NTNWDBH), TIZBEHERKZ FARRE I CHRH TE UL, I ke FE

B2 EDQFMEE D 2 X N FZ T ATDIRBB(9), 1. fERE KX-N008 5 (BEXath¥ 7 v 7 2) ZfH
BEEIR & BABEACRA LS IO < O FET S L7z,

O, 2T T B E RIS & Uiz A a R EES 2. FEHNERS  BEHOAEAICIE, 2023 4R 11 A 26 HICHE
BWC, a—raryI—nEiEMEME Lo X2 A%, BRI & O/NBTHIBRE Liza Tt Z 808 (B
BEFRIR 2 B ELpT & @i U CRIH FTRED R L 72 5ei TN M L, B0 ORIE Z L OB ERIE I

BN, & ZCARIGETIE, 2 T B0 & B 2.8 mm LLEA 5.5%, 2.0 mm LLEMNS 2.8 mm il
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21.7%, 1.4mm 2L EA5 2.0 mm AKiiiE 60.5%, 1.4mm K
23 123%72 570, EEHIEM DB DT 7 X & 7 BEH
K (a—ra7 I— 3k, LUFBERER) 1%, 2024 43
A 12 HIZEBRNOREKRT ) X% 7 At Hig &
HUBERRICIEE UTe, BEEIR ORIELIIRBIESD, T
DET LIRRIC IR o7, BERERIL, #9 3 IRFfE) R Tk
%, SRR 2°C ORSET CREMFHES £ CRE Lc, BN
12X, FrTE (b XGRS, 20kgBAD)
EOEH L7, WIBHICIE, REEHD VYD & (BTEHLE3ERR
L&t FRHA30kg AV, BAFRBL) %M LTz,

3. BEHUFEEE LR OER BRI 2 ST o7 —
2 H OFEEABRI 2024 4 3 A 25 FICEEHIFASE, 26 A
PERE U7, BEHISA D30 0y CRE R S 7o 55l 4 Sk FR
(LLF 0%EHa) , BRSO 503 D 5FEEE 10, 20, 30,
40, 55, BN T75%% PEREIR Tl U7 Bt (LLT x%
B L 5D x (TEHRER) OB oORBRE 2 R E
L7z (#-1), REMOFRST FIL, 1K EV 20D
IRABZWHER 4574 ¢ \THI 2 T2, B E/KE (&
£UE) 1%, FHEEOMED 62.0%ICHI D X DIk EEH
LT, ZOHOHIEHAERIT 2024 4 4 A 8 HITKFHIFE
B9 HICHHE LTz, —> B OfEakEa & [T 0%
DORTFBREL, 0%EBHUC R ANV % | G e iz 0 g
203 giRMLIZb o, TLT, FHEMOBIHOR
TEF 10, 20, 30, 40, BI55% % FEHEE CTER LI O
Z, RANVE IR B2 0 EE 203 g L=
b D % FEAE (DL T x%EHAS R 7 /L & Fqt : x [ LB HER)
L L, Gttt oot ERE L (F-1),

FEMIEREE I C oW T, ARBREE A 3 29— (H4epd
RS TE#R%, 800mL M PP B (R MRE¥
Bt ICFD L, e 1 3& R B 72 v
32 AMERIL, 16 Ao T FITE (417X451),
RGO (R T3kttt CREEALE | Dk
B LT, BrHigis Las o IEER, mEREE s
TR EYERT, TFK-TO6 W-C) Cr/E#% (119°C, 60
53) Uiz, dEgrt, AREEE 17.0°C ICHREIN
727 V= b— DN, TAEETRIVHTER %19
10 g Al L 72,

4. BIESM L FEEONE  Hefit:, R T L
e OFEENMR S VL DL, —ooar T
PIZERBREE IS 72 0 2 6 L<IX 3 R8I L7,

B ORRIT, =R 17.0 °C, 1BE 70%, CO» IR
2,000 ppm LU FIZ7e D X 9 IZERE LI MG B R okt
ENTS56 HEATo 72, HERIFHEHEICHE T EFITo72,

FARse TH#, B (K7 MEEGRASH) AL
THAENBZIT o2, FAENBNT TOLRE ] TV,
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HR T C 2 BRI KA K KT, Erafhr sy
CADRRIKREPE LTz, SRREUKOPEHZITE 2 1EST
R L=,

IEH L TARIE, iR 16.0°C, 1REE 96%LL Lk, CO2JBEE
2,000 ppm DA FIZEE LI BE T OHMETER L,
SEAMVERE SR L K 9, FISERSSE T2 E T
AGEA TR SEES 8§ mm OHERY U LF 74—
LTHE LTz, 7ok, FEERNRETTH2ETICETS
RN SHE e TRARAST-Z 200, FERRET%
I, BEEENERT AR e Ll a T T
LTEB LT,

FER#ZIE, ER) UL 7 —bhEREL,
iR 16.0°C, TRE 96%LL L, CO2JEFE 2,000 ppm LA T iZ
BE LB CEIL, AREENTI AdizY 8 IRFH
MR L7, AEEETORERE, MEHRTH 100 Ix,
Ko7 ETRI0X Led K0 IR LT,

FA LT RER~ v FHROEO R E SREICRo7-
5 TR 14.0 °C, 12E 96%LL E, CO2 2 2,000 ppm
PUFIZERE LT RIS E S CE L Lo, IR o
2, 3 HAMNZIE, =R 12.0 °C, 1B/E 96%L L, CO,
2,000 ppm LA FICEE L7z RIS E) S CTFEL L 7=,

TFIROUHEE, F-FROPN R IEATAL D B AT T -
7o BT 1IBNEETEL, Bronky EEoAE
B% 01 gfHOTHIEL, Zhz | #3Rlerbizv ol
B LTk Lz, OFEC, RANENSINFEE TOR
B CLTFAER#) %ilekliz,

5. IFHIGRE LR OERE KRB oA & R
B OB pH ZIE Lo, #BRERHL Z & ks B
itz e 32 AoIE NI B HE L, YL
POEHA 100 mL = =h /L —h—IZ 10 g FFEL, %
ZICEEAKE SOmL Nz, 5 7Ry N Lr—hRZ—
T—THHEL, =R T 60 /fFFE L2k, RERED
pH % pH A —4% — (KA SIS EUERT, LAQUAF-72)
THIE L (E-1,

6. FREHENT BERIKRIC X DES LA O BHLR S A
ap 1 Y H72 ) OILEICE 2 59 R 55 T 5 72
B, —MEET L (LT GLM) Tt L7=. GLM
FRAT D /3T A —Z I, AU LT, 7ods, ANV
DAHE L HEEBRO FEM B OFEVAEHE L TN D Z &)
5, NTIE o ORIERBR T L\ To Tz, B EITIX
FEHIC L BDIFEYEOWEN2L, IHEICE -l e
D, 1 e H72 v OIEEEH Lo, @B
HERIEH OB (—o HOFEERER < 0, 10, 20, 30, 40,
55, BILONT%EHD 7T Xy OEHT—4%, ZOHDH
FeaBR  0%iE R, 0, 10, 20, 30, 40, 335 TN 55%(EHa



&IRIIND TRy DERT—4) ZHEH LT,

A ZHEED MCMC DY 7Y o TREIE, /N—
A ECE 1,000 [B], SLEA ROV IR LECE 2,000 [H],
F = — U BE 4K, FRA ISR 2w LT,
FTo, IEEBOBEME TR, Vo BT
identity & L7z, &7 /L OUHCHIBIZUNAERE T d % Rhat
L RETHDLZ LICEVITole, 72k, AL HO
NEIT, 95%(E AXRICE v 28 F 0 S ITHEI
IZHEETHD Ll L,

7. BER LToMEEIT Y 7 b =7 GLM @i R
version 4.4.0(6)® brms /¥ 77— 0 brms BEL(2) TITV,
Stan version 2.23(8) & L TA AHEE L7,

-1, HHEBROEMSEE (L —>2H, T: =oH)
Table 1 Conditions for cultivation trials (top: 1st test, bottom:
2nd test)

P—— TR T
s NN e e U N

575wk rRRE_ fisTE BEALY UL
0T (IR 157.56 000 45.74 0.00
10% 141.80 1864 4574 0.00
20%[E 5 126.05 3729 4574 0.00
30% B 110.29 55.93 4574 0.00
40% [ 94.53 7457 4574 0.00
SSlii 70.90 10254 4574 0.00
759 39.39 13983 4574 0.00
0%l (TR 157.56 0.00  45.74 0.00
OeH&H AL 157,56 000 4574 2.03
V0%l &5 141.80 1864 4574 2.03
20%[E &S L 126,05 3729 45.74 2.03
30 L 110,29 5593 4574 2.03
AR L 94.53 7457 4574 2.03
Sl L 70.90 10254 4574 2.03
—— Ktk bR oﬁHﬁiT $i HipH

© ® ComBED awm  pee

Ol (RS 33170 535 6200 5516 5132 32
10% 33641 543 6200 5763 5710 32
20% 34112 550 6200 5728 5646 32
30% [ 34584 558 6200 5688 5603 32
4% 350.55 565 6200 5635 5555 32
SOl 357.61 577 6200 5558 5527 32
7% 367.04 592 6200 5562 5555 32
ol I 33170 535 6200 5414 5131 32
O%fitf&l L 335.02 540 6200 6229 5969 32
W% 339.73 548 6200 5720 5779 32
WHEH&H L 34444 556 6200 5461 5646 32
0%EH&H L 34915 563 6200 5467 5574 32
d0%iER&E L 35386 571 6200 5445 558 32
SSlEB&EL 360.93 582 6200 5357 5584 32
I &R

1. FERBOBR — o HOFEEERBRICK TS 1 it
REVH0 OIEE, 10%E#RTRLREL, RWT
20, 30, 40, 0, 55, 75%EHDINEKE ot (F-2),
AFBEIE, 30%EHTROLEL, VT 20, 10, 40,
0, 55, 75%EHDIEIZIEN -7 (F-2), —oHDHEE
RBCBIT S 1 e H2 0 OIEE, 20%EHi& %
TNTHRBRE L, RNT 10, 0, 30, 40%EBEH&FE 1L,
0%{EHL, 55%BHAKR IV DIEIZ K E vz (F-2), &
HHEL, 10%EH&R I L TR L, KT 20, 0,
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30, 40%EHLE R TTIV, 0%IEHE, S5%IE &SR H1 /L DIFI
wHinolz (37-2),

2. GLM f#HTDOFER  GLM f#HT D Rhat (33X CTDE
FT L1 RTHY, MCMC [FULH L= &l L7,
— D HOKEHRRICB T INBEEISEEKE L
GLM fAT oFEF, 10, 20, 30, B L ON40%EHITE, 0%
B L CHEEREDHRN -T2, —HT, 55 B
L OV T5%IEHTE, 0% BB L CTHERADRENH -
7o (3%-3), ZOHORERARICK I D INEZ IEE S
L 7= GLM fiEHTOFER, 0, 10, 20, 30, 351 TN 40%EH
&IRT AT, 0%EHUK L THEERIEDRENRDH - 7-,
—JTC, SS%EHA&ER T VI, 0%EHIC L CHEE A
DFEBRH -T2 (F7-3),

IV Z%
TOOREERBR L HIT, 0%EHUI LT, EHE 10,
20, 30, BILVA0%ITAREICIENRE S (FR-3), FRC
BEHLR 10, BLO20%IE, — B OEEGERD 0%
&RANED BINENKE WS 2, EFAKICIFEAL
BN T2 (F2), —FH T, Zo0#IERER & b,
0% BT L C, BHR S5%ITA B EN /NS (F
-3), — D H DOFELRBRD T5%EHITIB T, U=
SRV E U REHAEE LT (£-2), SlBakiho

F2, KRBpEEHONE AT (L —2H, F:
—2H)
Table 2 Yield and number of growing days for each test medium

(top: 1st test, bottom: 2nd test)

- NE (@) EBEHE(B)

FHE ERREE FHE EREREE
0% E# (X EE %) 111.37 437 16.09 039 32
10%1E # 164.18 7.58 15.34 048 32
20%7& #f2 16198 10.25 15.32 048 31
30%7E i 14298 14.07 15.23 043 31
40%7E i 128.31 1221 15.74 0.44 31
55%7E i 81.08 15.57 16.44 0.72 32
75%7E i 39.39 6.91 20.55 1.57 11
N NE (@) EBEHH (‘E) R

FHE ERREE FHE ERREE
0% E# (T HE %) 116.18 442 16.28 0.46 32
0% & 57 71 )L 158.49 9.76 15.25 044 32
10% B He& 1 )L 165.27 5.08 15.00 0.00 32
20%°&E & % 77 L 171.17 7.47 15.09 047 32
30%f&E & % 77 L 152.54 10.76 1531 047 32
40%EH& 71 )L 13399 15.15 16.03 0.69 32
55%TEH& 77 )L 67.83 11.59 18.94 2.83 32

20, 30, 40%EHLOA 1 BEAE T, KEHFPERF ORI R A
BELE VD 2NV EEZ DN T —Z BRI LT,
One sample each of 20, 30, and 40% replacement rate was excluded
from the data because it was considered that the amount of medium
filled during medium preparation was higher than designed.



FEHO pH 13T, T A I OERER 725
(4.6~6.0) N TdH o7z, EI-AMFETHH LIZBEHEKED
FEECHLa—ra T I— L, A BRI
W, BRI ORFER 25, BN 50% CEHT S &b
TN L, —5C, 75, BLOV100% CTEHLT D &I
W L7=(D) DFRERHDHEMTH D,

PEH R OBEHR 10, 36 LN 20% TR E <IN L7 PEH
ELTC, ho@EBEORBE Y U HFEEKICE > T
FRBEFRA LT o /RS D, a—r a7
—IVERMER & U ) X SRRV, 2
— a7 I UIT ) XX T REE-NICAE LT 'L T
—PRX TP L Y a—ra s I —ARNPREND
Z T, BRI OBET Tl RERE LTRIH S
N5 DWRENRDH D, LLRNS, =/ %4738
WHBOBENEDZOVESTHY, ARFFICHER L=
BEHIRIZIE, =/ X Z BRI CERpolca—ra”r
2= VHRDEENE-> T EEZ LN,

—J5 T, BEHEOEHEN 20%0°5 K& 2 bI2oh
TR L7ZBER & LT, @Rt BEEROESEL,
FHDZEED NS Ip o T Z EREE L A[REER H 5,
ARFFECHA L7z b o L [F UBEREKZ =/ % 2 7 HER
BEOEEHIERT & U TR C& 22MRRE L 728, $5HhEh,
DAXRBBHD 100%% FEEK CTERR LI-L 25, \E
ARG RN EN 513 EIE LI KEME), H5aE
THRCBWT, BIEECNOBEREBFRICE Y EoNE e
SMEBDZERDEERS D(5)D8, EHRNRE 70D LBEH
PRAEE LT= = LI & » TEHOZZRAVNE L 20, 3K
KBV NOZELROMEERN T2 ST, T A I DERK
ENHESN, BIC SRR 5= TR $ 5,

T A AEREIA TN T, THAIRRR AL 72 EDOEIN
12 & 0 BEPGRFED LILTE Y (3), AHFFRICBN T
IRIIVEINOFERGE L=, T ORER, 0%EH & ik
L, 0%EHA&E /L TIEHI 40 g BN L2 b 0o, fthodik
SR GBI L 72 0 BB L 72 0 & B VRO 8
—IETRMNoTo, ZDTD, RANVOEIMEOFHEI X
DA D8 ) DREET D Z E NS BOMETH D,

PUEDZ Enn, a7 B ERRIEN & Lz A
SERBIEICRBWTC, a—r a7 I — o ) x4
FIFEERIT, EHER 10, 20, 30, 3 LUN40% THIUIH
AT, BICEHRE 10, BLO20%Z L HARERM &
LTRIATE D Z EnbinoTz,

BEE . = XX TBERR AR e WA RS
Ta/RITIE, ZOBEE D CREEHE L LTS,
5| A SCER

(1) B[ —4f - ARJRZ (2001) F A 3 FERESS AT 0%
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O -BHEMELCa—ra T I Lok - B
TR 43: 61-63

(2) Biirkner PC (2017) brms: An R package for Bayesian
multilevel models using Stan. J Stat Softw. 80: 1-28

(3) AFZH— (2014) F X 2K D Q&A. ULAT U X
D ZHIEHAT AR :310-315. AT 7D
—J/L R

(@) # EEE (2014) JIAFED & O 2RSS FEDE D S5
R TURHT & 0D Z HEG T ORABA5R) - 18-22. Malistt
77V T—)L R

(5) PAAFE Q000) =/ XX KONV RT v
(FJIER ZRE, /NIIEHR) - 68-76. WA &N

(6) R Core Team (2024) R: A language and environment for
statistical computing. R Foundation for Statistical Computing,
Vienna, Austria

(7) SRATHERL - VEIREE — - PR D) — - KB RZ - whHEA
(2005) =/ %2/ OFEE & FEREEI RIE T B K
4y D5Z#8 J. Appl. Glycosci. 52: 133-136

(8) Stan Development Team (2020) Stan: A C++ Library for
Probability and Sampling, Version 2.23

(9) SFURTSIL (2014) ZARMLT 2 B HASE DR & R,
SR TRURHT & 0D Z G T ORABAEHR) 29-36. Mhalistt
TV TR

#3. HABREEHONE 2 IEEL R L LTz GLM fi#fr o
R (L:—>H, F:ZoH)

Table 3 Results of GLM with yield of each test medium as

response variable (top: 1st test, bottom: 2nd test)

A %ffé B $f7§ - ?S%EHJ [X

W RS S EIR
Intercept (0%&#2)*  111.28 2.04 107.35 115.38
10% & 162 52.90 291 47.19 58.77
20%iE #* 50.71 293 4492 56.62
30%;E i+ 31.72 291 2583 3749
40%E #* 17.05 287 1147 2277
55% (& Ha* -30.20 2.85 -35.70 -24.55
75% 5 L * -71.91 395 -79.79 -64.18
e T A

WIFRFE RS FBR F 3
Intercept (0%& #f)*  116.17 1.76 112.68 119.59
0% B & 3¢ J7 L% 4234 242 37.63 47.06
10% & & i F7 /L * 49.08 249 4415 54.08
20% B & hk J7 /L * 55.00 245 5030 59.70
30%;E Ha & i 71 )L * 36.35 250 3148 41.27
40% 1B &t 77 /L * 17.80 248 1288 22.78
S5%E L& 71 L * -48.35 249 -5325 -43.38

HAIT g

ERFWEIHE I,
Units are in g.
Items marked with * indicate that the 95% CI did not include zero.

9S%EMXMICE R &G ERNT LERT,
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72L) ORIEELY T v 2y T 7 MIXDEINERI~ & BRI 5 Wettn & 5 LflEr L7z,

X—U—R:TvialI77h Sbloldb, TUr— MK, AU b

Possibilities for bushcraft events in Fumotoppara:

A case study of Tokyo University of Agriculture students
Takayoshi SATO!, Yugo TAKEDA'

IFaculty of Regional Environment Science, Tokyo University of Agriculture

Keywords: Bush craft, Fumotoppara, Questionnaire survey, Event

I XC®»IC

TovalT77 ML, [Tyia=K £ 17776
=TZ| #AHEOEERET, [Ty vars T 7 b=4
TEOME, FREAZDME) EHiN L L, Lvake—
RN DT 7 s KT OARZA ) (BZITREHEDL
D) ThHU) BHZEENIT v 27 T 7 FOFEBOY
ELTHRETHY, ®v o 7iEEhEofftEbEy, L
UMD, WKFCSIARDHE R L, AFERRIECAE

HIRSRE~ DI B2 I LT T Z L 2 <IEMT 5720121

—EDON—VEAFR L, BT DX DRV AT AP NEE
RARTHD, A ML, HFEECHIN, ke iofiiE
DELMEERL, ZZ TRy 7 TEGTAMEL
METD, T al T T hOALNUME, RONZE
BATER LI AR E OHED T D OFERRM 2 E5
HZETHY, BREEHLET Y N KT AL AL
BRI 5 L E X, ARTTIE, Sy THIcEiTs T
27T 7 MIEBL, A X2 FOREEMHIZOWTT
Y= MBI ORI 2 &I LT,

0 A& X OSRERE

Sb ol HiE, FEE s TEICANE L, 42 20
TN ED#MT 2 [BELOSER e ELILAE
TELWVESIZEENTZIARRF v T 7 4 —L K&
— A L LT ARBREIARER CTH D | (1), MEL WS A
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EEENE LD, KMAEE, KExZxLX—F[A, 2
¥, Yz, BAREMERR LYYy o GEE R S
T2 TWB(3), 2005 FITIEANEL, 2006 F2F ¥
& BRX, 2019 RITIIARBE AL A7 ARA F—0V I A
WL A E AT 572 8 LT 5,

SbE o b0 HFIAERES, AR SEEATHE
PRGN v BN H Y, T O B ATAR
(250 ha), FEEGAOSMEANNIT, RIMK (440ha) E7eo
TWB, FZERFIFOA N2 ME, B, ~T7rT >
NA 7 I ENEf ST,

5t Lo IXBITFSMIHME TR U7 B KR AR
ABERE 1 B4 146 £ &G T v — A % 2kt
L, 142 4 (B 97.3%) NHEERMS L, FF
DOFFHID L RIBEBIIHARICEE THo ) &L, Fxo 7
~ORROFRE TS LI LT,

T2l I T hDw=a T B EBRL, 4V b
BHMER (FA 7 VU—7, KBZL, va—7U—7), %
Etm (=g —3< 0, FHE, BT N7 ER
DFIE) , W CETE~ &I U738 ORHER, Rolhie s,
IRORERR), Figkim (& L ORI R 2R BT ClhE
WMORHERIE) & UCERIER 23%0E Lz,

M FAEER
1. ¥ P~OHEBRIZEBHE REEOx YT

(ZFH 202541 6 H)



DERBRDUZ LD, ¥ o7 THRG D ) 334 (2K
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Wk v > TER N % N %
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=L R 109 76.8
(AAY-4 73 51.4
a5t 142 100 142 100

2. ARV NOEBBE 1V B~ 0EZE (F
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KEZ L (48.6%), FHEID (47.9%), BEHI /2 5B
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1, R (39.4%) <° 1,000 H (38.7%) ~DREIZNRL)
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B DRI TERC[RIE 72 £ OFERIRIL, 7> v =2
T 7 MIomb bR B OB~ L D7’ b L5 %
72 WS ODPDEMEEEET DL, BMED=—X|T X
STNANAIpA R NedHlT 5 2 LT3,

ARV IEBLT, TyvalIFThEWNW)IRAZA L
DT T RRTEAS>TH D IWEZOAINTHZETHL
WERARZERIRIIH O BRI 70 ik~ L D70 %, FEhaTik
%, Fx TR OF ), TEONER DL L EHE
FHIT, NBITHUBORHEORE TN L > TR 5 &
Bbh, SHBOMEET 5,

BB - ATEIC SRV S b E o lE D
BLOT 77— MNEEFIZBILA L BT 5,

5| STk

) TovarI7 MRSt 7y v ar 7 MEiL
https://bushcraft.co.jp/ (2024 4 9 H £1R)

Q SbLolEb bl oEbIcoNnT.
https://fumotoppara.net/about/ (2024 4= 9 A Z[)

@) JIIAHR 016) 7w a7 F7 b, RAOHE)R<
=2 71420

(4) MIETRE] (2022) % v o T BILA D H LOERA
FIFAOAREM. 1LAk 1661: 26-33

vV ¥£&®
£-2. [abeoiEfn] TEMLAEZVERERA X b
(EHEE)
P . Fy o TEBEDY Foy s THEERGL A5 % X2
N % N % N % (@ Y)-7L)
@iz L 18 54.5 51 46.8 69 48.6 7.8 0.61
ERFE QFr177—7 16 48.5 39 35.8 55 38.7 12.7 0.17
®a—77—7 13 39.4 24 22.0 37 26.1 17.4 3.97 *
@EEDHIE (h7tY-. N vF) 14 42.4 37 33.9 51 35.9 8.5 0.79
HER O 18 54.5 50 45.9 68 47.9 8.7 0.76
®rriLr—>2<Y 10 30.3 18 16.5 28 19.7 13.8 3.04
@FEN (FmEV) FEE 25 75.8 71 65.1 96 67.6 10.6 1.02
ISR @BREROAE 13 39.4 32 29.4 45 31.7 10.0 1.18
QK DFER 13 39.4 27 24.8 40 28.2 14.6 2.68
O EFDOER 12 36.4 33 30.3 45 31.7 6.1 0.43
MR OBEYOR - 178 14 42.4 57 52.3 71 50.0 -9.9 0.09
QBRI 2 BIEYRE 14 42.4 43 39.4 57 40.1 3.0 0.17
(BEJL 1 3.0 1 0.9 2 1.4 2.1
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WEERIC £ 518, fiok, MYERSEOIE L, MO/ RT A—4 &R ERAH i, BRSO DI b ST E ) DR
VHREE, TR, AROMHERE, TR, RBEREICH L CIRER T Th o T,

U B FUSUAZEE, ARK, ST Ay,

Developing a large-scale estimation method for Sugi forest stand parameters using digital aerial
photography
Eiji KODANI', Shinya TANAKA!
Forestry and Forest Products Research Institute

I XLz

EN ORI AN TARIRGA L, BHAEERCUHETI A D
72T, BMRETREIZ OV TR A 723 FREOBIR M T
PINTW D, AR, Mg L—WEHANC X 5 ZRRERHR
B, ERLL L oM BIRIECIThIL TR Y . BAHKD 3
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DI L DT VX NG EORR O, L L,

HOZEHRIO =012, TS 14 5 A2 4 Tk
ERHIEERIC LS < RN L —PREERERE) I
IVBESNET =2 20T, Zomnn, ks
DTM (Digital Terrain Model) & L—%FH0D mifET—
Z WSS DSM (Digital Surface Model) Z{ERK L,
TDFELING, HZE L —F OMIER DHM (Digital Height
Model) #HH L7,

3. ERHBRIC LT HHRRO~ YRz
DHIT TROL FEERIHG 7 FHIX T & Z VAV ) VERET )
TR ST VA 2GRz Fl Tz, GNSS Tl
NMENMIEEINEZT VA NAMEGTE Y, GEEY 7
7 =7 Metashape (Agisoft ft) THEHT L, Kim DSM %

I e 5 B LU, #iZe L —FRlEOMES DTM &, HiZe5 i
1. xSl FSRE M I H AR IRIERET & LT, DOFE R DSM DOZEING, MZEEEOHE R DHM %
RO A FHIER 12m OMIE T = v b 30 T4 3% {ERE L7,

EL, EREEEEAFHIL, 7ry N TSI,

WOIMFE, IRFBEREFEONRIINT A —F HHEETL, K

FEHFRIOWEEE CORENCLVEL L O &

-1, vy FOHLMLEIX, GNSS @ Mobile Mapper120
(Spectra #b) (2L W HlE L=,

MZEBEEONE S DHM &, #1E7ny Mi&xER
GO TCEGHH Lz, ZoRE, #E7my MNICE
W, HORHERA B0 mlin R CIIATREE S, REHD
FEFROHEAR CIFEE LD EFHMI L, SO HEAE
PETIE7R L, MBI T EZ SR Lz,

4. HRPBEALTOHPHE Mize L —F LizEE5EOM

-l PHETvy FOBE (=30 55 DHM 7285, —fRAI72 GIS 12 L0 7e » AL T
THER FOEE HONE RABER KRENE FHCE B E LT, W, &R, ElEREZEE L
(cm) (m)  (m%ha) (&/ha) (ton/ha) (D). TR B ORI T A — 3 DYTERED D, e
FEi5 32.6 23.7 999 1095 250
B 158 30.9 1491 2236 355 HYETTE D O IVERASIN L, IREHEE I AV,
=/ 16.6 114 337 464 84.4

2. BAZEV—YEHA FARROBEIFEICT 2%
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WERIBROWRERE M/ 3T A —F Ik L THLZE
L—Y L Wi2e G B ORI ECE [ER 00T L 7o R E Rk
ERIZEE D (FR2), ROWEREDKE WEEZ BN
L7e, fiZeL—FOmREREIE, FsE, Wokfts
FOMRFHERHEICK LT, FEROMNEE LD b K&
<, =T, FEREREAPEL K LTL, oMk
HERARN R b RE DT, MZETEY, fiZEr—F L
FEFEROFRERTH 2%, SFEHERITK L TIFEH oM
TR DOUWTERE D e b KRE VA DHRB R o7,
Wo3/8T A—H O CTEERFEBFEICONT, Kb
RERI DR E VTZE TE OIS ) & OB 2R
L7z (M-1), BN EMERT — 200, EEBRmOIA
Wt EHIX A R Lz (X-2),

F2. MONRTA—=HIHTHMEL —V EMETE
DOMTEE TR OV ERREK
(a) iz L —HiEH
E=E =K Ty FERE
FHYEE(cm) 0.761  0.656 0.639
TS (m) 0.769 0.846 0.497
W5 #E (m3/ha) 0.426  0.631  0.189
THEE (A/ha) 0.807 0.642 0.642
REZ®ES (ton/ha) 0.426 0.631 0.189
(b) IREEERH
E=pod =N Ty RERE
FHYEE(cm) 0.767  0.772  0.308
TS (m) 0.795 0.917 0.131
P53 #E (m3/ha) 0507  0.631  0.065
KEEE (A/ha) 0.746  0.741 0.288
REZ®ES (ton/ha) 0.507 0.631 0.065

* RERBARDAE W EKRFICLE

iZe L— PR OME & AT AR R T H 503,
WM LR 7 EOWETRIZANTH Y (1), AT
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LD &, MZEL—YFHEMETE & D e 53
FIETH->Th, WHEE LW BHROE S 2 WD 50
ETHY, FAEREN,

2. BV —FEHBE L MITEEEOKE: ENTIE, #ize
L—FFHINC L 2 A TRIRE D & BIRIR Tl H i T
WBM3E), ML —PFHAITEMETH D201, FHE
JBFHROEH N B R ERRBE L 725, ARiwOSH 51k
IMSHALTH DTN E D, HZEL—VFHlEHiZETE
& TEIFT LT ROWERIT, 1 ZIEFERETHD
(#-2), MAISAHSN S OMEIMY AEICL D &, M
L— RO RN 1020 HH/Km2 THY, —)7 T,
TV NEEERIE 8 TH/Am? & HiZe L —FHlE
D110 LT Th D, 727121, MAEGEITHER DTM 2
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R TEXRWOT, REAMIHZE L —FIC L D Efloth
A DTM OFHISE T2, AR & 5 ZeMye= DHM D
INTORHESRM & 70D, T ORMFEARGRZOM R A
BRINTHRFETT D &, BRIz U — TR T - T
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(1) /IE¥ET], FERERE (2013) K% E LIDAR T — X (2
KD NTEEEBIR DM R T A — 2 OHEE. GHHE L
UE— kv 52(2): 44-55.

(2) BARE (2009) ZH#iEEE 3% 3BLP4DTFTD
LULUCF JEEN ORI 2 W5 E, AARE, 3T,
66pp.

(3) FREF/T (2021) AREEAE. AREFIT, AL, 331pp.
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A LT, WREAET OB T, FESAROBEmRERITNREIY R Th o723, AR OmKii o
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52 &, mkl ORBHIIAEHOAR DS FEICHIE S, FREMAROEFTRMEN I SN2 ENBE bR,

F—U— R, FRERE, FPERR, BofEE

Post-outplanting growth of Cryptomeria japonica saplings produced from open pollinated seeds of

specified mother trees

Naoto MAEKAWA!, Keiko UTSUGI', Takanori SUZUKI!
baraki Prefectural Forestry Research Institute
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The effect of different protect bags on germination rate of Cryptomeria japonica
Noriyuki MURO!
ISaitama Prefecture Yorii Forestry Office Forest laboratory
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