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Is it possible to learn about the connection to forests from museum mushroom exhibits?
Katsuaki SUGIURA!, Mayuko MIURA?, Airi TOGUCHI?, Kimiyo MATSUKURA!
ICollege of Bioresource Sciences, Nihon University; 2Graduate School of Bioresource Sciences, Nihon University

Abstract: The location of forest and environmental educational activities is not limited to forests. Subsequently, this study focused
on mushroom exhibits in museums accessible to the general public to analyze the form, type, and explanatory text of mushroom
exhibits in museums and clarify the current status of opportunities to learn about the connection between mushroom exhibits and
forests. The study was conducted in the Kanto region in Japan, with 14 museums that have forest-related exhibits, and mushroom
exhibits were found in 11 museums. The results demonstrated that most of the exhibits consisted of three-dimensional specimens,
and few exhibits were spatial reproductions that would facilitate recognition of the connection with forests. The number of
mushrooms exhibited and the number of species varied from museum to museum. Although some of the explanatory texts included
forest-related information, it was difficult to learn about the connection to forests from the current exhibits at these museums.
Therefore, if it is difficult to exhibit mushrooms in a spatial reproduction, it is necessary to devise explanatory texts and explainers
if it is difficult to exhibit mushrooms in a spatial reproduction, it is necessary to devise explanatory texts and explainers to learn
about the connection between museum exhibits and forests.

Keywords: museum, mushroom, forest and environmental education, exhibition, explanatory text
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Table.1 Museums in Kanto region with mushroom exhibits
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Table.3 Mushrooms with exhibits in multiple museums
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Characteristics of educational activities in museums for forest and environmental education

Mayuko MIURA!, Katsuaki SUGIURA?

1Graduate school of Bioresource Sciences, Nihon University; 2College of Bioresource Sciences, Nihon University

Abstract: The characteristics and roles of forest and environment education differ depending on the target audience and the content
of the education. Therefore, this study aims to clarify the characteristics of activities related to forests, focusing on educational
activities in museums., A survey was conducted of 33 museums in the Kanto region of Japan that had forest-related exhibits and
available annual reports and program reports for fiscal year 2021. Activity formats were classified into four categories: field
observation, hands-on experience, lectures, and screenings, with field observation activities accounting for the largest number of
activities (more than 70%). All the field trip sites were located within the jurisdiction of the museum’s establisher, and in many cases,
cooperation and collaboration with local groups and parks were sought during the activities. The majority of forest-related activities
were not age-restricted. Forest-related educational activities at museums were characterized by focusing on field trips, and many of
the activities had no age limit.

Keywords: forest and environmental education, forests and forestry learning, museum education, educational activities
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Citizens’ interest in living things as seen in the creation of pictorial books:
For participants in the satoyama conservation volunteer training course
Waka SONOHARA!, Katsuaki SUGIURA!

ICollege of Bioresource Sciences, Nihon University

Abstract: Fujisawa City, Kanagawa Prefecture, has a satoyama conservation volunteer training course for citizens. The creation of
a biological pictorial book is one of the biology training programs. Therefore, the purpose of this research is to clarify how the
creators perceive the object and what interests they have. The subjects and format of the books are free, and they take about ten
months to create. We used 36 books of these as the subject of analysis. As a result, the most common targets for books were woody
and herbaceous plants, which were thought to be easy for even beginners to identify and observe. Based on the creator's points of
view, they can be classified into three types: illustrated encyclopedias of specific creatures, illustrated encyclopedias of organisms
in specific places, and illustrated encyclopedias of records under one's own management, and the differences in point of view became
clear. The results of this study will be useful in developing various forest environment education programs that take into account
the interests and concerns of participants.

Keywords: biological pictorial book, citizen volunteer, biology training program, forest environmental education
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Fig. 1 Number of people by taxonomy of listed organisms
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Table 1 Top listed species of woody plants, herbs, birds, and
insects
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Fig.2 Number of species published per student
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Table 2 Target, number of listed categories, number of listed species of each type

a EMEFRLEIAT (150) b. BICHFE Ly A7 (114f)

EETORICHRE LAEZA T (1)

A e " e B A%
SR BEK DB WK SEH K
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Frxoont 4 15 N (REANE - AAH) 2 57 E O (RehreHvavwnr) 1 2
5 1 17 TRl ORAHE - R - SRBEsD 3 16 (FA-&95Y) 1 2
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A 1 10 i (B2 M - RO - AR 5 46 (122 WA ki) 1 1
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NI EF LA 1 1 VaXrsa—x (HEAHE-- ARE) 2 81 (BEA) 1 6
RN 1 4 P GRS - 2 78 2 46 (T 7) 1 1
UAERFLEYIS 1 2 B - E AN e
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ct% DIHER K O RIEAE @ DMEIN L7z, B 7 FARIIMFEHIER 30 %L EOMIIITIBNT, Bk DRk, Hh
AR R ORATBERENSRKE <HEMLZ, BBEATHICRNT, BKBRONBREEMER L, TEEAEZREEIES 0
WCBEZR M RERIRSRIL, AXAMT 25 %~30 %FEE, b/ FHT30%~35 %RETH D Z &R SN,

X—U— N g A LA, REEMG, MR, TEE

Changes in understory vegetation after intensive thinning in Japanese cedar and cypress stands
Reina I[IDA!

!Gunma Prefectural Forestry Experiment Station

Abstract: The purpose of this study was to examine intensive thinning methods to restore an understory vegetation in overcrowded
Japanese cedar and cypress stands. For that, we set up the test sites with different volume thinning rates and investigated the recovery
conditions of an understory vegetation after thinning for 4 years. As a result, in Japanese cedar stands, the understory vegetation
cover rate and maximum vegetation height increased after thinning, regardless of the volume thinning rate. In Japanese cypress
stands where the volume thinning rate was 30 % or more, the understory vegetation cover rate, maximum vegetation height, and
vegetation dry weight increased significantly after thinning. This study suggested that in overcrowded artificial forests, the volume
thinning rate required to maintain the light environment in the forest and restore the understory vegetation after thinning is
approximately 25 % to 30 % for Japanese cedar stands and 30 % to 35 % for Japanese cypress stands.

Keywords: overcrowded artificial forests, intensive thinning, volume thinning rate, understory vegetation
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F-1. AFMITET DR O
Table 1 Outline of study plots in Japanese cedar stands

SN M opE tE ¥ AN &% mE
- Ey #E Mmoo o
No. FfEst: m B B EE ER #e K BE BgE mgx
(Kma) m) m) L H%) %) (%)

1 $ZZHT 840 SW 50 1,125 27 22 83 14 33 20
2 =T 800 SE 53 1,300 28 24 89 12 31 15
3 mIET 815 SW 53 1,475 26 23 89 11 41 26
4 w®ET 845 SW 50 1,700 25 22 90 11 41 27
5 EER 940 SW 52 1,825 24 20 84 12 34 21
6 HREH 780 SW 551325 26 20 81 13 36 29
7 BREN 770 SW 55 1,875 23 20 88 12 40 27
8 MHM 625 N 66 700 31 28 94 13 21 8
9 A&V 770 NW 67 650 35 22 64 18 23 27
10 £V 880 SW 48 1250 31 24 78 12 30 27
11 %)% 665 SE 44 1,650 26 22 90 11 46 26
12 %)% 660 SE 44 1,550 25 23 96 11 44 29
13 %)% 655 SE 44 1,675 26 22 89 11 45 33
14 ZFH 600 SW 45 1,525 24 21 89 12 33 25
15 &Fd 600 SW 45 1,675 23 21 89 12 43 28
16 ZHH 590 SW 45 1,850 22 22 94 11 55 32
17 &Hil 655 SW 63 1,250 30 25 85 11 50 33
-2, b/ TMFHAEHOBE
Table 2 Outline of study plots in Japanese cypress stands

N ACmE bR, BN A HE
Yo mee B U p me mmm, 4E mar mar

(A/ha) (cm) (m) ) %) (%)

1 s 870 SW 34,50 1,375 24 21 88 13 24 20
2 hRZ%HE 890 SE 34,50 1,725 22 23 102 11 38 28
3 BEM 960 SE 52 2,225 21 20 95 11 34 20
4 HEE® 285 SE 35 1,525 20 16 81 16 30 17
5 ALY 880 W 94 675 41 26 67 15 15 5
6 X% 695 NE 44 2,050 20 18 91 13 51 37
7 %W 680 NE 44 1950 21 18 89 13 42 27
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3. AXPROPRAIH RS
Table 3 Relative light intensity in Japanese cedar stands

At M Mk BEXE

MBI &R

%) MEB eg sem 3R 4zs
0-20 5 6.0 6.2 14.7 6.2 42
20-25K 5 4.9 9.2 12.0 13.7 4.9
25-303K 5 3.8 13.9 13.9 11.7 10.5
300 4.1 16.2 13.8 13.8 12.0
25-30K ™ 5.9 23.8 10.5 18.8 10.9
300 E* 7.2 19.6 9.4 17.1 8.3

*EMRATOREYERD 70 %Ll &b - 72465y

*Understory vegetation cover rate before thinning is over 70 %

F4. b XPROMRPAEG IR E

Table 4 Relative light intensity in Japanese cypress stands

MIEMEE ey Bifk#s Rk Bfg Bk

%) TRE#m 24B 3#B 4#E
0-20K 3% 2.7 1.8 2.4 5.2 4.6
20-25K 5% 3.2 6.8 4.8 6.0 2.0
25-302K i 2.1 8.8 5.2 3.9 2.5
3080k 1.4 8.7 6.9 6.9 3.9
0-20% K 3.0 6.1 52 3.0 5.4

*FRETOREREE D 60 %Lh Ldo - 7o bksy

*Understory vegetation cover rate before thinning is over 60 %

=5, AFXMOMHEER
Table 5 Understory vegetation cover rate in Japanese cedar
stands

MHERHRE ey Bkt MEE BERE BRE

%) ) 158 258 3%8 458

0—20K% 20 45 40 45 70
20-25K5% 33 35 45 65 70
25-30 i 26 39 50 69 76
300k 10 25 55 70 80
25~30KjiE* 83 75 95 93 90
30LL k* 73 73 93 93 90

VAT OREHEERAN 70 %L Ldb> > 7o 5y

*Understory vegetation cover rate before thinning is over 70 %

#£-6. b THROfERR

Table 6 Understory vegetation cover rate in Japanese cypress

stands

MRERKER Ry Fifkte Rkt Bkt BKE

%) TR gB kB 3B 4R

0— 20k % 10 10 25 30 20
20-255 57 3 8 8 18 20
25-305K 5% 5 10 28 45 48
308 5 30 65 80 90
0-20* K35 60 75 65 80 65

*ERETOREHEERDY 60 Y%Ll bdb - 72 K5y

*Understory vegetation cover rate before thinning is over 60 %
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B-1. EKhAS (@AFX bE/F
Fig. 1 Maximum height of understory vegetation (a) Japanese cedar (b) Japanese cypress
*IMEAT O D D> Tobksy (X270 %LLE, &/ %:60 %Ll L)

*Understory vegetation cover rate before thinning is over 70 % in Japanese cedar stands and over 60 % in cypress stand
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X-2. WAREE @AF (b /F
Fig. 2 Dry weight of understory vegetation (a) Japanese cedar (b) Japanese cypress
*RIHATOREHR DN D> Tobksy (ZFT70%LLE, & /7 %:60 %L L)

*Understory vegetation cover rate before thinning is over 70 % in Japanese cedar stands and over 60 % in cypress stand
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Fig. 3 Percentage of floor element (a) Japanese cedar (b) Japanese cypress
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*Understory vegetation cover rate before thinning is over 70 % in Japanese cedar stands and over 60 % in cypress stand
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PRI - RS R ¥ AT MM B EETEROREL & RETOHA
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Verification and revising of the Sugi stand density control diagram in Minami-Kanto and Tokai region
Kazuo HOSODA', Tomohiro NISHIZONO!, Fumiaki KITAHARA!, Hiroshi SASAKAWAZ, Tomoko FURUTA?

Forestry and Forest Products Research Institute, 2Japan Forest Technology Association

Abstract: We attempted to revise the stand density control diagram using new data acquired since 2003. As a result, we obtained a
reciprocal formula of yield-density effect with less bias than the current one. In addition, full density curve with a slope close to
-3/2 was estimated. However, only 67% of the sites were able to estimate stand volume with an error of less than 20%. There seemed
to be an option to create a more detailed regional classification, such as by prefecture.

Keywords: Cryptomeria japonica, Stand density control diagram, Reciprocal equations of yield-density effect, Full density curve
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Damage to young trees of two fast-growing tree species due to pest attack on Ishigaki Island
Koichi TAKENAKA "1
*1 Japan International Research Center for Agricultural Sciences

Abstract: Damage from insect pests was recorded on Trema orientalis (L.) Blume and Melia azedarach L. trees on Ishigaki Island.
Forty trees of each species were planted in February 2022 in the same trial plot (450 m?). Damage to the treetops, mature leaves,
and trunks was observed after planting was completed. On T. orientalis trees, damage was caused only to the leaves by five insect
pests (three lepidopteran and two hemipteran species), and early treatment mitigated the damage. However, on M. azedarach trees,
damage caused by seven pests (three lepidopteran, one hemipteran, one orthopteran, one coleopteran, and one molluscan
(Pulmonata) species) was observed on multiple organs; the depression of tree growth and/or deterioration of wood quality resulting
from the continuous feeding damage from multiple pests was of concern. Differences in the feeding preferences of the insect pests
on the two tree species at the study site were indicated, which posed a greater threat to M. azedarach than to T. orientalis. In particular,
M. azedarach was subject to marked damage to the growing points, which may cause deformation of the canopy shape and reduction
in timber value at subsequent developmental stages.

Keywords: tree, insect pests, feeding preference
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Thinning and subsequent vegetation changes in abandoned cypress forests
in Minamisoma City, Fukushima Prefecture

Iwao UEHARA'
! Tokyo University of Agriculture

Abstract: In this study, I thinned an artificial cypress forest in Minamisoma City, Fukushima Prefecture, and conducted a subsequent
vegetation survey. The survey targets were a forest stand that is approximately 30 years old and has never been thinned or pruned
(Haramachi district), and a young forest that is approximately 20 years old and has been pruned once 10 years after planting (Odaka
district). There are 2 locations. The former had a stand density of 3500 trees/ha, average tree height 12 m, and average DBH 15 cm,
while the latter had a stand density of 2000 trees/ha, average tree height 8 m, and average DBH 12 ¢cm. The former cypress forest
was thinned by 50% in December 2021, and the latter cypress forest was thinned by 50% in December 2022. Seedlings of 20 to 30
tree species were found in both stands. In addition, we collected samples of soil, branches, leaves, etc., and measured radioactive
cesium. The results showed that in the former forest stand, it was approximately 20,000 Bq/h in a 5 cm deep soil layer, and in the
latter, in a 5 cm deep soil layer. Approximately 100,000 Bg/h of radioactive cesium was detected.

Keywords: abandoned forest, tree thinning, relative illumination, sample collection, radioactive cesium
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1 Introduction but also residents remain. Therefore, the Tokyo University of

The special point of the unprecedented Great East Japan Agriculture, where [ work, has been working on the "East Japan
Earthquake that occurred on March 11, 2011 is not only the Support Project" since 2011. I have focused on the mountain
damage caused by the earthquake, but also the double damage forests of Minamisoma City, where the concentration of
caused by the radioactive contamination caused by the accident radioactive materials in forests is particularly high (1)(4)(5)(6).
at the Fukushima Daiichi Nuclear Power Plant that occurred a I have been investigating the state of contamination and looking
few days later. Contamination from invisible radioactive fallout for ways to regenerate the forest. Several surveys have already
such as cesium 134 and 137 has spread to various parts of attempted to practice thinning at Japanese artificial cypress
eastern Japan, and it has been reported that the level of stand and they have showed thinning is one the useful method

contamination is particularly high in the Hamadori region of to rebirth forest vegetation (2,3,7,8). Therefore, in this study, I

Fukushima Prefecture, depending on the direction of the wind attempted intensive thinning as a means of forest regeneration.
at the time of the accident. Even in 2023, there are some areas By carrying out intensive thinning, I aimed to increase the
where it is not possible to collect wild vegetables and illuminance of the forest area and the forest floor, and to
mushrooms, and the concerns of not only farmers and foresters regenerate the vegetation. This paper reports on the effects of
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thinning in abandoned cypress forests in the Minamisoma city.

II Research Method

1. Survey Site The target of the survey is the forest in the
Hamadori region of Fukushima Prefecture and Minamisoma
City. In collaboration with the Soma Regional Forestry
Association, which manages the area, in December 2020, a 30-
year-old cypress plantation (113 m above sea level) in
Haramachi Ward, Minamisoma City, and in December 2022,
about 20-year-old cypress plantation (24 m above sea level) in
Odaka Ward, Minamisoma City were surveyed. In both of
Japanese cypress (Chamaecyparis obtusa) forests were thinned
by 50 %. The cypress forest in Haramachi Ward has not
undergone any pruning, removal, or thinning for over 30 years
since it was planted, and the stand density was 3,500 trees/ha,
the average tree height was approximately 12 m, and the
average diameter at breast height was about 15 cm (Fig. 1).

On the other hand, the cypress forest in Odaka Ward had a
planting density of 2,000 to 2,500 trees/ha, an average tree
height of 8 m, and an average diameter at breast height of 15 cm
(Fig. 2).

The forest owner also pruned irregularly and unevenly to a
height of about 4 meters. The forest floor was about 5 to 15
degree, which was more sloped than the cypress forest in
Haramachi Ward. The soil in which each is located is that the A
layer (surface layer) is thin and the B layer (clay) is thick. In the

latter, layer A was sandy loam.

> i R 3 ok

Fig. 1 30-year-old cypress stand in Haramachi Ward
[X-1. JFETX.D 30 FFED E /7 Fhk

Fig.2 20-year-old cypress stand in Odaka Ward
[4-2. /NI 20 £EAED B F AR

2. Survey items This study conducted a vegetation survey on
the forest floor six months after thinning in each forest stand,
and measured relative illuminance. Four lare survey plots, each
10 m x 10 m in size, were set up, and a 2 m X 2 m mesh was
created in each plot. In each quadrat, samples were collected
from 10 randomly selected locations and from the leaf litter
layer, 5 cm layer of soil, and 10 cm layer. The samples were
placed in a thermostat at 60 °C for 48 hours to completely dry,
then packed into U8 containers, and radioactive cesium was
measured for 1 hour using an Aloka Campbell germanium

analyzer (n = 10).

III Results and discussion

1. Changes in relative illumination In the cypress forest
in Haramachi Ward, the average relative illumination before
thinning was only 0.87%, but it had improved to
approximately 19% six months after thinning (Fig. 3).

On the other hand, in the cypress forest in Odaka Ward, the
original planting density was more than 1,000 trees/ha lower
than in the cypress forest in Haramachi Ward. The average
relative illumination before thinning was 6.2%. After thinning,
it increased to 37% (Fig. 4). However, the standard deviation
of relative illumination was higher in Odaka Ward than in

Haramachi Ward.
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Fig. 3 Changes of relative illumination before and after thinning
in Haramachi Ward 30-year-old cypress stand (%)
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Fig. 4 Changes of relative illumination before and after thinning
in Odaka Ward 20-year-old cypress stand (%)
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2. Changes of floor vegetation Almost no forest floor
vegetation could be seen before the thinning, but after the
thinning, about 20 new types of trees germinated. Table 1 shows
those tree species. These were either buried seeds or seedlings
dispersed by wind or animals.

On the other hand, in the cypress forest in Odaka Ward, about
15 species of forest floor vegetation were already observed
before thinning. After thinning, 40 tree species were confirmed
to have germinated on the forest floor, about twice as many as
in the cypress forest in Haramachi Ward. The tree species are
shown in Table 2. Germination of buried seeds, wind, and
animal-dispersed seeds was observed, mainly in sun trees, and
the growth was more dynamic and the total number of seeds

was larger than that of the seedlings in Haramachi.
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Table 1 List of tree seedlings observed after 50% thinning in
a 30-year-old cypress forest in Haramachi Ward

-1, JFETRD 30 4D J FHRTO 50%Mk#IC
DT EAEORKTE

<Evergreen needle-leaved tree>

Cryptomeria japonica, Chamaecyparis obtusa, Abies firma
<Evergreen broad-leaved tree>

Eurya japonica, Rhaphiolepis indica, Pieris japonica
<Deciduous broad-leaved trees>

Toxicodendron Mallotus

vernicifluum, Japonicus,

Acer sieboldianum, Acer pictum,  Chengiopanax sciadophylloides,

Lindera umbellate ,Camellia sinensis,

Callicarpa  japonica,  Callicarpa  mollis, ~Morus  australlis,
Berchemia racemosa, Carpinus tschonoskiii
<Climbing woody plants>

Wisteria floribunda, Smilax china, Trachelospermum asiaticum,

Akabia trifoliata

Table 2 List of seedlings observed after 50% thnning in a 20-
year-old cypress forest in Odaka Ward

F2. NEKD 20 FEEDE S FHRTO 50%HEEIZI»
DAV R DR

<Evergreen needle leaved tree>
Cryptomeria japonica, Cmaecyparis obtusa, Pinus densiflora
<Evergreen broad-leaved tree>

llex Camellia

Quercus

Ardisia japonica, Osmanthus heterophyllus , Pieris japonica

crenata,, sinensis, myrsinifolia,

<Deciduous broad-leaved trees>

Toxicodendron vernicifluum, Lespedeza bicolor,

Fraxinus ~ sieboldiana,  Viburnum  dilatatum, Styrax japonica,

Acer crataegifolium, Acer rufinerve, Acer subsp. dissectum,

Rhododendron kaempferi, Abelia spathulata,

Cerasus jamasakura, Clethra barbinervis, Kalopanax septemlobus,

Pertya  scandens, Liriodendron tulipifera, llex macropoda,

Alnus ~ firma  Viburnum  phlebotrichum,  Quercus  serrata,
Quercus crispula, Castanea crenata, Carpinus japonica, Smilax china,
Chengiopanax sciadophylloides, Lonicera gracilipes, Lindera praecox,
Lindera umbellata, Lyonia ovalifolia, Magnolia obovate

<Climbing woody plants>

Akabia trifoliata, Wisteria floribunda

The percentage of seedlings appearing on the forest floor is
11% for Toxicodendron vernicifluum , 10% for Acer crataegifolium,

9% for Quercus serrata, 9% for Fraxinus sieboldiana, 8% for



llex macropoda, 8% for Cerasus jamasakura, 7% for
Lespedeza thunbergii, 6% for Akebia trifoliata, 5% for Abelia
spathulata, and 5% Styrax japonicus. These trees accounted for
over 75% of the total. Many intolerant species were seen among
the seedlings, and these included tree species whose seeds are
dispersed by the wind such as maples and hornbeams, tree
species whose seeds are dispersed by animals such as Fagaceae
and Magnolia, and seedlings which are dispersed by birds such
as Viburnum dilatatum. It was observed that the occurrence was
caused by both buried seeds.Most of the seedlings were less
than 30 cm in height, but only Castanea crenata showed
remarkable growth in height, with some individuals exceeding
1 meter in height. .

From the above, the characteristics of this survey are that
mixture of evergreen and deciduous trees, tree species in
temperate and in warm temperate forests, and tree species
generated by multiple forms of seed dispersal, such as wind,
bird, animal dispersal, were observed.

3. Radioactive cesium In June 2021, we investigated the
radioactive cesium in the soil of a cypress forest that had been
abandoned for the past 30 years. In the soil layer at a depth of 5
cm, approximately 1,000 Bg/kg of cesium-134 (half-life 2
years) and approximately 22,000 Bg/kg of cesium-137 (half-
life 32 years) were detected. This suggests that for several years
starting in 2011, the cesium that had accumulated in the fallen
leaf layer subsequently moved to the surface soil as the fallen
leaves decomposed, and remained in the very upper part of the
soil.

Forest soil samples from a young cypress forest in Odaka
Ward were also collected and radioactive cesium was measured.
This figure is an order of magnitude higher than the soil in
Haramachi Ward, where 100,000 Bg/kg of cesium-137 were
detected in the soil at a depth of 5 cm. However, at a depth of
10 cm in the soil, the concentration rapidly decreased to 4,000
Bg/kg, less than one-twentieth, indicating that radioactive
cesium remains in the very surface layer of the soil.

4. Summary of effects of thinning A summary of the results
of thinning in two cypress forests in Minamisoma City's
Haramachi and Odaka wards revealed the following four points.
(D When thinning a cypress forest, be conscious of leaving the
canopy open rather than simply thinning the number of trees.
@ Thinning is effective in regenerating vegetation.

(® New vegetation is brought about by buried seeds, wind, and
animal dispersal.

@ Pruning even up to 4 m in height is effective in regenerating
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vegetation.

There have been abandoned artificial forests of cypress and
cedar not only in Fukushima but all over Japan. It has been said
that thinning should be encouraged, but thinning has the effect
of activating the metabolism of artificial forests in many ways.
The same thing can be said when faced with any difficult
problem, but if you start by solving the smallest problem you
can without suddenly making a big deal out of it, you may find
a way out, a way out, or a ray of light. The same is true of the
problem of abandoned forests in various regions. Rather than
getting lost in the face of a vast abandoned forest, it is better to
start with a small area of forest and move forward while feeling
small responses, which will bring about better results for the
forest's ecology. It seems that both global and local approaches
will be necessary in the future.
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Forest structure and diversity of an old-growth Hinoki cypress plantation forest 40 years after
thinning
Tetsuya IGARASHI!

Forestry and Forest Products Research Institute, Forest Research and Management Organization

Abstract: Long-term changes in forest structure and understory vegetation diversity were studied in an aged Hinoki cypress forest
(planted in 1903) in Ibaraki Prefecture, Japan, after thinning in 1983 and follow-up surveys in 2002, 2010 and 2023. The upper
Hinoki cypress trees (> 5 cm in diameter at breast height) decreased in density due to progressive self-thinning; broadleaved trees
recruited the upper tree layer in 2010 and vertical layer structure became partially complex, but by 2023 half of them had died, and
the vertical structure was simplified again. As a result, the light environment in the understory improved, and the number of shrub
(<5 cm in diameter at breast height) and the number of species in the understory vegetation (< 2 m in height) increased in 2023
compared to 2010. In Hinoki cypress plantation forests, it was shown that a single thinning may not progressively increase the
complexity of forest structure and plant diversity, even in older forests.

Keywords: old growth hinoki plantation, thinning, stand structure, biodiversity
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Fig. 1 Changes in the density of Hinoki trees (DBH > 5 cm)
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Fig. 3 Changes in average diameter at breast height of Hinoki
trees (DBH > 5 cm)
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Fig. 4 Changes in average diameter at breast height of broad-
leaved trees (DBH > 5 cm)
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Fig. 6 Changes in the density of evergreen tree shrubs (DBH <
5 cm, height >2 m)
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Effect of fall fertilization on cold tolerance and growth of Cryptomeria japonica container seedlings in the
following year
Hiroyuki TOBITA!, Hisanori HARAYAMA!, Akira UEMURA!, Masazumi KAYAMA!, Takami SAITO!, Kenichi YAZAKI?,
Shiro OKUDA!

! Forestry and Forest Products Research Institute; 2 Hokkaido Research Center, Forestry and Forest Products Research Institute

Abstract: A fertilization experiment was conducted to determine the effect of different fertilization times on the cold tolerance of
Cryptomeria japonica container seedlings (300 cc) from the second growing season. Cold tolerance was assessed in January
following fertilization in both control (no fertilizer) and treatment (fertilization treatment for each month between August and
November) groups based on the rate of electrolyte leakage from the needles. Photosynthetic activity was measured in April after
fertilization, followed by planting trials. Fertilization treatment in November increased the rate of electrolyte leakage at —15°C
compared with that in August and September, whereas it decreased the rate compared with no fertilization treatment. Compared
with other fertilization treatments, spring photosynthetic activity following fertilization and tree height growth up to September after
planting were not suppressed by fertilization treatment in November. These results suggest that additional fertilization increases cold
tolerance and that late fertilization treatments have a negative effect on cold tolerance; however, fall fertilization does not have a
negative effect on growth in the following year.

Keywords: Chlorophyll fluorescence, Electrolyte leakage, Osmotic potential, Photosynthesis,
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Fig. 1 Height growth (left) and diameter growth (right)
from August to next march of containerized seedlings of
Cryptomeria japonica. Different alphabets indicate
significant differences among treatments (Tukey, p <
0.05, n=15-20).
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Fig. 2 Electrolyte leakage from Cryptomeria japonica
shoots frozen at each temperature (A) and —15°C (B), and
predawn Fv/Fm of other shoots under growing condition
(C). *** p<0.001 Different alphabets indicate significant
differences among treatments (Tukey, p <0.05, n=15).
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Fig. 3 Photosynthetic parameter at April following
fertilization of Cryptomeria japonica container seedlings.
Different alphabets indicate significant differences
among treatments (Tukey, p < 0.05, n=15).
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Fig. 4 Height growth and relative height growth rate of
Cryptomeria japonica from April to September in the
following year of fertilization. Different alphabets
indicate significant differences among treatments (Tukey,
p <0.05,n=14-20).
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Proposal for an easy method for pulling out posts etc. when removing
the animal damage prevention fence
Motoaki MATSUYAMA'

! Saitama Prefecture Yorii Forestry Promotion Office Forest laboratory

Abstract: Animal damage prevention fences have been installed as a countermeasure against damage to sika deer. However, the
method of removal and the process of removal are rarely discussed. In this experiment, a pull-out load test was carried out on the
posts and anchors used for the fence and a process test using the devised pull-out method. In the pull-out load test, it was found that
it was difficult to pull out by human power (assuming a force of about 400~500 N) when the remaining underground length of both
the post (FRP, total length 2,700 mm, diameter 38 mm, driving depth 600 mm) and anchor (plastic anchor, total length 400 mm)
exceeded 250 mm. In addition, in the pull-out process test of the post using a farm jack, the result was 0.64 people/100 pieces, and
in the extraction process test of the anchor using a pull-out rod, it was 0.07 people/100 pieces.

Keywords: sika deer, animal damage, fences, posts, anchors, removal
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Weed suppression effect of Cryptomeria japonica and Chamaecyparis obtusa cone shell as mulching
material for container seedlings
Shinya ABE!
Tbaraki Prefecture Forestry Research Institute

Abstract: Through container seedling production with transplanted plug seedlings, weeds and bryophytes are likely to invade during
the early stage of seedling growth, and these inhibit the growth of seedlings. To solve this problem, we investigated the weed
suppression effect and impact on seedling growth when the surface of growth media of Cryptomeria japonica container seedlings
was mulched with cone shells, which are generated as a byproduct during seed production in seed orchards. The incidence of weeds
and bryophytes in container seedlings with C. japonica and Chamaecyparis obtusa cone shell mulching was suppressed to a lower
than in non-mulching plot. In particular, bryophyte had grown in all 80 cells of non-mulching plot, whereas only one cell of both
mulching plot. In addition, growth of seedlings tended to be larger in containers mulching with cone shells, and no inhibition of
seedling growth was observed due to cone shells mulching.

Keywords: container seedling, weed, bryophyte, mulching, cone shell
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mulching (numerical value is the shading rate)
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Fig. 2 Kaplan-Meier curve of weed and bryophyte incidence (Gray band is 95% confidence interval, dashed

line is median survival time)
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kg DERE% EREAE 1,000kg) THETE AL 83

TIARRE LR SNz,

3. MR - a S EMOREIRIPIR MR L 2O
FWERIZBAT DN T T o~ A T—lliE &2 TR LT,
MR - o e b, BB L TAF - b/ FERR

P CRARNMEL, logrank MEICEWTHHES
PR L DEBEDHEGR ST (MEEFAE R p<0.001, =
TR p<0.001), & 2T, £ s ORA R
IZOWTHFINAY— RET M L DT 2 T>T2, TD
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NP— RETLVOHEEM
Table 1 Cox proportional hazards model estimates for

weed and bryophyte incidence

AP FH 95% SHEIX pfifi
a Y FRER
A FERE 0.0012 (0.0001,0.0140)  <0.001
b RERGL 0.0012 (0.0001,0.0140)  <0.001
HEFER(T0HH £ <)
A FERE 0.0730 (0.0313,0.1703)  <0.001
b FERE 0.0236 (0.0057,0.0971)  <0.001

FEFFEH SN (p<0.001), ZD7=8, HEFAERIC
DN 70 HORIRENEN CRITZ T o7, T O
B, BEANS 70 B B F Tl log-rank ME CTH B 7%
DR S (p<0.001), MEREFZIC 45 P — REIZ A
FERAGET73%, &/ FEREET24% L ooz, —H,
70 B LABE DM A SRIC OV TS, WS A
BEITA BN o7 (log-rank FRED p fEIL 0.50), 70
B LUK S8 O MERDR AR SRS BRI & AR & 7
STREIIARBAZED, ZOER & U4 024
HI7ZRZ8Mb, W ORERIZ K HHFE0REE, BT REAE L
TR K B FAIHIE DO FTREIENE 2 T,
REBPIRA LR L a7 M ONREE-2 1R
Uiz, 7T =L AV ) T2 fEmR

F-2. WA LT MR & a il OWER
Table 2 List of weeds and bryophytes occurred
during the test
BHE AFRE e/ FRE
HE
oNoNT T 23 1 1
AN 14 16 12
7 F 13 0 0
bALAhvIEF 3 0 0
Foruyy 3 0 0
Y<A 1 0 0
AT AV 1 0 1
V% 1 0 0
FATVF XS 1 0 0
B FY S 0 1 0
TEAYYY 0 2 0
FEFF N4 0 0 4
2 F 0 1 0
a2 riEY
==y 69 1 1
v AV ) H ATy 1 0 0
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Fig. 3 Seedling height and ground diameter at the

end of September
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RIS 2G0T AVNBRA SN (-3), AHb
(DHIF, AXHIR 2 BRI GE8 3 O£ E %11
EEDN, < VF U TR LTS A ER N E U
MolzZ EERELTVWD, AFEICEBNTH, AF -

-3, AP L OMIBRERIC BT 2 IIRAINRET
NV CORRET NV OREHEER

Table 3 Coefficient estimates of the adopted model in
the linear mixed effects model for seedling height

and ground diameter

e ﬁ?ﬁﬂhiﬁg _ Ve _
e BRERRE  pfifl SrHC B
i
Ik 26.13 3.41 008  HOfLiE 2237 473
AFERE 496 097  <0.001 il 3763 613
b/ ¥ERE 551 097  <0.001
MBI %
Tk 3.77 0.04  <0.001
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BE a7 TEMERFEORERRICHEND Z ETED LS RAEPEENKAET D00, I DICEOABEENIEE
THMROTIREZHLNCT D2 L2 HE L, F37-53COMIRICAR S & 9 i U= 11~15 FEOR],
HE30em BEOAXEED LT T EHEBNTEORICHAE LIABBEEOREZHE Lz, B L%
HEEDNARIENEE 7 v v 7 4 )V IHEIZ K> THE L7z, §43~53°CTIIRTOHEAT, £ 40~48°CT 80%LL 1=
DA THEDIIHP ORENEL, HAMIGEEMET Lic, —J7, ) 37~44°CTIIEEITBEET, KARIEHEHIRT
Ligholz, THHORREND, ARMOEEA L ACXVEMEE L, HEREEME T 2 Lrantz,
Tz, BEOWENREAL S HIREOBIMIL 45°CHi% & 5B 2 bz,

X—U— N miRkEE, i, AR, B LR, S EdEN:

Physiological disorders of containerized Cryptomeria japonica seedlings under short-term high
temperature stress
Mineko OHIRA', Michinari MATSUSHITA'

Forest Tree Breeding Center, Forestry and Forest Products Research Institute

Abstract: This study aimed to identify physiological disorders observed in containerized Cryptomeria japonica seedlings exposed
to short-term high temperature stress and determine the temperatures at which these disorders occur. Seedlings with a height of
approximately 30 cm were placed in a high-temperature (about 37°C—53°C) seed drying room from 11:00 to 15:00. To investigate
the extent of damage, the photosynthetic activity of needle leaves exposed to high temperatures was determined based on chlorophyll
fluorescence. All seedlings kept at about 43°C—53°C and more than 80% seedlings kept at about 40°C—48°C exhibited browning
from the leaf tips and decreased photosynthetic activity in needle leaves. Conversely, no leaf damage or decrease in leaf
photosynthetic activity was observed at 37°C—44°C. These results indicate that exposure to high temperatures for short periods of
time leads to leaf browning and reduces the photosynthetic activity in the leaves and that the threshold temperature for leaf browning
is approximately 45°C.

Keywords: high temperature damage, leaf blight, mortality, heat stress, photosynthetic activity
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Table 1 Percentage of damage in containerized seedlings
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A: whole seedling, B: top of seedling, C: root system,
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after high temperature treatment
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Leaf traits and salt-tolerance of subtropical forest trees
Tanaka KENZO!, Kiyosada KAWALI', Shin’ichi IIDA?, Takanori SHIMIZU?, Kensaku KANNAS3, Shunsuke ITO?3, Naoki
KABEYA* Akira SHIMIZU*
1 Japan International Research Center for Agricultural Sciences; 2 Forestry and Forest Products Research Institute; > Okinawa

Prefecture Forestry Experiment Station; 4 Kyushu Research Center, Forestry and Forest Products Research Institute

Abstract: Coastal forests in subtropical regions are important for disaster prevention, and their conservation and afforestation require
the identification of the ability of various tree species to tolerate coastal forest environments. Leaf functional traits are closely related
to physiological functions, but their relationships to leaf salt-tolerance remains unclear. This study investigated the relationship
between leaf functional traits and salt-tolerance of 14 tree species growing on and around the coastal area of Okinawa Island.
Saltwater-treatment and control were set up in which the leaves of each tree species were sprayed with seawater and tap water using
a mist sprayer, respectively. Fv/Fm values, which indicate the quantum yield of photosystem II in leaves, were measured at 2, 3 and
9 days after treatment. The Fv/Fm after salt treatment significantly decreased in some species, such as Macaranga tanarius, while
in other species such as Hibiscus tiliaceus, they remained almost unchanged after treatment. Species with higher leaf mass per area
(LMA) showed a smaller decrease in Fv/Fm and more salt-tolerant, suggesting that LMA may be an indicator of leaf salt-tolerance.

Keywords: coastal forest, Fv/Fm, Hibiscus tiliaceus, LMA, Okinawa Island
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Fig.1 Photograph of study site in Okinawa Island.

F-1. MEBREOREER & FEEARY 72 OHEE (LMA)
Table 1 Single leaf area and leaf mass per area (LMA) of studied

tree species

W g il LM{-\
(cmd)  (gm?)
ThTY Planchonella obovata 58 140
FTHNTRY Hibiscus tiliaceus 103 112
FTANRE Macaranga tanarius 125 53
FXFTX37F 9 b7 Cerbera manghas 63 39
hva/* Glochidion obovatum 6 60
¥ ERT Scaevola taccada 24 72
VA=EDS Pongamia pinnata 50 45
v Morus australis 115 58
TUNRY Calophyllum inophyllum 76 107
X7 Pittosporum tobira 14 106
IRIEF Ligustrum japonicum 11 102
EELYT Terminalia catappa 109 93
AV S Heliotropium foertherianum 55 80
Yag*a9a94  Diospyros ferrea 14 221
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Fig. 2 Photograph of leaf trichomes (hairs).
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Fig. 3 Changes of Fv/Fm in 14 tree species.
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Fig. 4 Relative Fv/Fm between salt treatment and control
after 9 days (%) in relation to leaf area and LMA.
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Table 2 Ratio of Fv/Fm value between salt-treatment and

control after 9 days (%) of leaf hairs and water-repellent traits

Hairless  Dense keafhair - Non-water repellent Water repellent
Reduction of FvFm (%) 75.5£80  93.6£3.6 79.048.0 80.43.5
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The effect of snow cover on organic matter decomposition rate and decomposer microbes in a cool
temperate forest in Japan
Mio UENO!, Mayuko JOMURA!, Qingmin HAN?, Atsuhiro 1103

Nihon University; > Forestry and Forest Products Research Institute; 3*Shizuoka University

Abstract: The effects of decrease in snow cover on the decomposition process need to be determined to clarify the impact of global
warming on the forest carbon cycle. The study was conducted in Minakami Experiment Forest and Naeba National Forest. Beech
leaves and blocks were placed in mesh bags, respectively, and set in the spring of 2021. Litter bags were collected in the fall of 2021
and the spring of the following year and in the fall of 2022 and the spring of the following year. Decomposition rate, the number of
fungal and bacterial DNA and fungal community structure were determined. As a result, number of bacterial DNA increased and
fungal community structure changed by snow cover for leaf samples. The number of fungal Operational Taxonomic Units and
specific fungal traits changed by snow cover for wood samples. The factors affecting winter decomposition rate were mean soil
temperature for leaf samples and mean soil temperature, snow period and the number of fungal DNA for wood samples. Although
the effect of snow cover on decomposition rate was not clarified, the change in the amount and community structure of decomposer
microbes by snow cover was determined.

Keywords: organic matter decomposition, fungi, bacteria, snow cover, community structure.
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Table 1 Outline of experimental site
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20224 20234
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2. FERMRICHT 2EH L AE O DNA =2 B —#
Table 2 DNA copy number of fungi and bacteria before and

after snow cover

ETE 7
(n/g) BEA  BIEHR BER TSR
20225 (HHE1ER)
g 2.0E+08 3.0E+08 ns 3.0E+07 2.0E+07 **
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2023%F (HfR2ER)
gl 1.3E+08 1.8E+08 **  3.7E+07 4.6E+07 ns
HHE 4.0E+08 7.1E+08 ** 1.8E+07 2.4E+07 *
o4 HERlD
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02 sLERND @ EiH550m
~ B4R A =590m
é’ ‘. @ =it31500m
Zo0 @
A 4dme RS
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Fig.2 Fungal community structure for litter (a) and wood (b).

Arrows indicate factors with significant effects.
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Table 3 Fungal OTUs number
R 7
(n) BE BE% EEm EEE
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Table 4 Fungal trait composition before and after snow cover
R #

(%) EEm EEE EEw EE®
BEREAHE 0.0 0.0 ns 0.0 0.0 ns
BEeREHE 0.2 0.7 ns 16.6 17.1 ns
WEHE 0.6 0.5 ns 75 5.8 ns
RER 443 447 ns 40.3 424 ns
hE 0.0 0.0 ns 0.6 0.0 *
AERRE 0.0 0.2 ns 2.0 2.2 ns
famRE 8.1 9.2 ns 13.6 8.6 ns
Z Ofty 46.7 447 ns 19.4 23.9 ns
5. BUBIRGET M L 24O (MSr25450

(X D AW OFIHGE, FIE H AL, B L M O DNA
A — GRALR) OR. MRZREMRE L.

Table 5 The results of a Linear Mixed Model (LMM) with the
response variable being winter decomposition rate and
explanatory variables including winter mean soil temperature,
snow period, fungal and bacterial DNA copy numbers. The

random effect was the sampling point within each site.

HEE Z#ERE df tE plE

TR

llay 3.26 479 18 0.68 0.50 ns
ZEDFHR 0.10 0.04 18 262 0.02 **
BEAHK 0.00 0.00 18 040 0.69 ns
ESEDNADE—%  0.12 021 18 0.60 0.56 ns
MEDNADE—#%  -051 057 18 -0.89 0.38 ns
M

iy -1.07 043 19 -249 002 *
ZEDOFHR 0.03 0.02 19 217 004 *
BEHHK 0.00 000 19 231 003 *
EMEDNADE—#%  0.15 0.04 19 387 0.00 **
MEDNADS E—%  -0.03 0.04 19 -0.64 053 ns
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A study on effectiveness of disaster tradition and its utilization to disaster prevention and mitigation
Naomasa HONDA', Haruna KATO!
! Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: The present study is to classify disaster traditions and consider the utilization to disaster prevention and mitigation. A
number for the examination object is 797 cases which are released by Fire and Disaster Management Agency in Ministry of Public
Management as disaster traditions. The following phenomenon is mixed in them; the event that is scientific and rational as an
atmospheric phenomenon, the event that we can’t explain yet scientifically, and the unscientific phenomenon. It is very importance
to receive disaster traditions with a scientific viewpoint on the utilization to disaster prevention and mitigation. It is useful to collect
disaster traditions and arrange them paying their attention to regionality and locality on getting the foresight and predictive index of
disaster occurrence. It is also necessary to comment by a modern term to understand the original meaning of the disaster tradition.

Key-word:Disaster tradition, disaster prevention and mitigation, scientific viewpoint, modem term, regionality and locality
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Table 1 An example of disaster tradition
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Fig.1 Classification result of disaster traditions
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Table 2 Relationship between disaster tradition and past record of disaster
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Survival rate and height growth of 6 broadleaved trees in different conditions in inland coastal barrier
forest
Makiko KOBAYASHI', Akane KOMORIYA?Z, Yuichi UGAWA3
! Forest Research Institute, Chiba Prefectural Agriculture and Forestry Research Institute, 2 Chiba Prefectural Chubu Forestry
Administrative Office, 3 Forest Division, Chiba Prefectural Agriculture, Forestry and Fisheries Department

Abstract: Black pine plantation forests need to be managed with pesticides, and damaged trees need to be removed for the control
of pine wilt disease, caused by Bursaphelenchus xylophilus. As broadleaved forests can reduce disease control costs, methods for
establishing them are required in inland coastal barrier forests. Here we examined the survival rate and height growth of 6 species
broadleaved trees—Machilus thunbergii, llex integra, Celtis sinensis, Quercus philyraeoides, Raphiolepis umbellata, and
Pittosporum tobira—over 9 years in 6 plots with or without soil dressing, with or without weeding, and with narrow or wide
windbreak hedges, to identify appropriate species. Survival rates of C. sinensis and Q. philyraeoides by year 9 were >70%, with
no significant differences among the plots. Both species do not require soil dressing or weeding and need only a narrow windbreak
hedge at planting. Our results indicate that C. sinensis and Q. philyraeoides are suitable for inland coastal barrier forests.

Key words: broadleaf tree, Celtis sinensis, Quercus philyraeoides, windbreak, coastal forest
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Fig. 2 Study plots
A, additional windbreak hedge in plot with soil dressing;
B, soil dressing only; C, soil dressing + weeding; D,
additional windbreak hedge in plot without soil dressing;
E, control; F, weeding.
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Effects of summer soil moisture reduction on heat fluxes in a cool-temperate
Fagus crenata-dominated deciduous broadleaf forest
Kaito IKUTA', Izumi KOSAKA', Taichi SADAMOTO', Moeka HATAGISHI', Kotono SHIRAI',
Hideki TAKIZAWA!, Kazutoki ABE'

ICollege of Bioresource Sciences, Nihon University

Abstract: We examined heat flux variability in a cool-temperate deciduous broad-leaved forest dominated by Fagus crenata and
assessed the effects of decreased volumetric soil water content. Heat fluxes were monitored continuously from January to August
2023, using the eddy covariance method in Nihon University Forest, Gunma Prefecture, Japan. The results showed that the low
rainfall in late July and the subsequent significant decrease in volumetric soil water content caused transpiration suppression in the
trees during the following period, resulting in a decrease in latent heat flux. Surface conductance (g:) also decreased with decreasing
soil moisture, but the ratio of the decrease in g to the increase in vapor pressure deficit did not change significantly. This suggests
that the significant reduction in summer soil moisture at this site affects the overall decrease in gc rather than an increase in the
sensitivity of g. to increases in vapor pressure deficit.

Keywords: latent heat flux, eddy correlation method, vapor pressure deficit, surface conductance, soil moisture
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Fig. 1 Seasonal changes in (a) daily precipitation (P; bars, left scale) and daily mean volumetric soil water content at a depth of

10 cm (#; lines, right scale), (b) midday (10:00—14:00) averaged air temperature (7a; solid lines, left scale) and soil temperature

(Ts; dashed lines, right scale), (c) net radiation (Rn), (d) vapor pressure deficit (VPD), (¢) daily negative logarithmic values of the

ratio of short wave radiation (S) at the forest floor to that above the canopy [-In(S:/ Si); NLRs], (f) sensible heat flux (H), (g) latent
heat flux (/E), (h) ratio of /E to the sum of H and /E [IE / (H + IE)], and (i) surface conductance (gc) (black circles are midday

mean values and white circles are mean values over 5 days).
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Fig. 2 Relationship between surface conductance (gc) and
vapor pressure deficit (VPD) under light-saturated
conditions (Rn > 500 W m2) for (a) all data (gray circles)
and (b) two volumetric soil water content (6) classes (white
circles represent data for < 0.07 m® m and black circles

represent data for 6 > 0.18 m® m™) for July—August 2023.
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Gas exchange and leaf characteristics of Fagus crenata planted
in cool- and warm-temperate zones in Japan
Moceka HATAGISHI!, Izumi KOSAKA', Kotono SHIRAI', Kimiyo MATSUKURA',
Yuko OHAT', Hideki TAKIZAWA!, Kazutoki ABE!

ICollege of Bioresource Sciences, Nihon University

Abstract: We investigated the gas exchange and leaf characteristics of Fagus crenata planted in the cool-temperate Minakami
experimental forest (hereafter, Minakami) and the warm-temperate Fujisawa experimental forest (Fujisawa) in Japan. At both sites,
we measured the photosynthetic net assimilation rate (4), stomatal conductance of water vapor (gs), leaf mass per area (LMA), and
stomatal density of individual leaves. The maximum 4 and gs values were greater at Fujisawa than Minakami. The distribution range
of gs at Fujisawa was about two times that at Minakami. At Fujisawa, LMA and stomatal density were 1.72 times and 1.79 times
those at Minakami, respectively. These findings suggest that the F. crenata individuals at Fujisawa, which originated from Minakami,
have acclimatized to the warm-temperate climate via leaf morphology adaptations.

Keywords: Fagus crenata, photosynthetic net assimilation rate, stomatal conductance, leaf mass per area, stomatal density
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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 (7ieaf), (d) photosynthetic net assimilation rate (4), (€) transpiration rate (£), and (f) stomatal conductance of water

vapor (gs) during July—October 2023 at the Minakami experimental forest. Error bars indicate standard deviation.
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Fig. 2 Diurnal changes in (a) photosynthetic photo flux density (PPFD), (b) leaf-to-air water vapor deficit (VPDL), (c) leaf
temperature (7ieaf), (d) photosynthetic net assimilation rate (4), (¢) transpiration rate (), and (f) stomatal conductance of water

vapor (gs) during June—October 2023 at the Fujisawa experimental forest. Error bars indicate standard deviation.
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Fig. 3 (a) Relationship between gs and 4 under light-saturated conditions (PPFD > 1,000 pmol m2 s™') at the (1) Minakami and

(2) Fujisawa experimental forests according to (a) individual observations and (b) mean values of 4 and gs, with corresponding

best-fit lines estimated via least-squares linear regression to determine the slope (i.e., intrinsic water use efficiency, iWUE). Error

bars represent standard deviation. The data for June—October 2021 and 2022 in Figure (b2) are from Katagiri et al. (2023).
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Table 1 Leaf characteristics (mean + standard error) of Fagus crenata

Site Leaf area LMA Stomatal density (stomata mm” )
i

(sz) (g m'z) Upper part of leaf Middle of leaf  Bottom of leaf Average
Minakami 5 47.7+4.3 55.7+2.1 541.7+£30.6 522.7+31.1 498.3+23.6 520.9+16.0
Fujisawa 5 24.0+1.5 95.9+6.1 861.2+44.2 958.7+71.7 983.1+91.0 934.4 +40.8

n : sampling number, LMA: leaf mass per area
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EHE AW, FIT TRAARE AL 4~ AFEERRMEICTEE S, 2020 4 6 AR TR LT AARREOR
EBATZ RIS, BFENCHRENS SN A HMN S OMIERT o v VE R ATRER & U CHER L7z, ZOREE, ta
T ¥ VTN 65,940,444 /4R, RFIFA 13,188,089 m/AFE & HERH S 7=, R rIBEEIT A 53,943,770 m¥/4E,
ARFIFHL 10,788,754 m¥/4E L HEFH S, AR T v LD 81.8% & DfE A1 T-, F7-, RAFAAMF AR & B
BAIE LR, FEBICT AR AMREREDOEIAIL 1242% Th -T2, I 5HIT, 2020 4F 6 AKS T FIT BE SN
TWDRBIEZHRIT, TEBOMEELREFERET D OENMEIEE 100%/MBI TR Lz & 25, FEEICK
T LRI TREROEIEIX 1153% CTh o7, BIFREEHEEZEDRVEAIT 117.0%TH Y, BIEEEE LS8 LI e
NP/

¥—U— N FIT, Ftlt, ICHERM, BlEKREE, e

Estimating the availability of unused woody materials considering access road costs in Japan
Kazuhiro ARUGA!, Aiko TAKEDA!, Ayami FUJII', Yusuke MATSUOKA', Hiroaki SHIRASAWA?, Yasushi SUZUKI3

ISchool of Agriculture, Utsunomiya University; Department of Forest Engineering, Forestry and Forest Products Research
Institute; 3Faculty of Agriculture and Marine Science, Kochi University

Abstract: This study estimated the availability of unused materials for woody biomass power generation plants under operation
with FIT at the end of June 2020 as the supply potential from the profitable aggregated forests. As a result, supply potentials of used
and unused materials were estimated at 65,940,444 m3/year and 13,188,089 m?/year, respectively whereas those availabilities were
estimated at 53,943,770 m®/year and 10,788,754 m?/year respectively. Therefore, the rate of the availabilities to the supply potentials
was 81.8%. Furthermore, the rate of the availabilities to the demands was 124.2%. With woody biomass power generation plants
registered in FIT at the end of June 2020, the rate of the availabilities to the demands was 115.3% considering the subsidy rate of
100% to secure the reforestations. Since it was 117.0% without access road costs, access road costs would have a small impact on
the availability.

Keywords: Feed-in Tariff, Aggregation, Harvesting cost, Access road cost, Subsidy
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Table 1 Supply potential/availability (m*/year) and rates (%)

et v FIAT TR HiE
A KRS R SRR

JeHE 9,994,055 1,998,811 9,833,446 1,966,689 984
HE 13,280,871 2,656,174 9,113,230 1,822,646 68.6
B 4,191,776 838,355 3,034,052 606,810 724
R 10,257,698 2,051,540 8,059,324 1,611,865 78.6
TS 8,236,305 1,647,261 5,983,960 1,196,792 727
i 7,524,156 1,504,831 6,578,022 1,315,604 874
s} 4312,728 862,546 4,076,752 815350 945
JuM 8,142,856 1,628,571 7264984 1452997 892
[ 65,940,444 13,188,089 53,943,770 10,788,754 81.8
TG HHERT v UK DRI FTRE R O FIE
Fe—2. RFIAMEBER - FIAATEER (m¥4E) EHIE (%)

Table 2 Demand/availability (m?/year) and rates (%) of unused

material availability

WEE AR BE

deEE 1,770,810 1,966,689 111.1
it 1,037,980 1,947,850 1877
B 198,512 444,659 224.0
RER 1,548,730 1,569,895 1014
Slis- 824,600 401,576 48.7
I 542,199 2,189,737 403.9
eS| 407,700 815,350  200.0
FUN 2,355,253 1,452,997  61.7
A7t 8,685,784 10,788,754 1242

HE  WEE (¥ | iﬁ“éﬂﬂ% AREROES
F—3. 100%EMAMI & LIz B O EI BITARF M

TR - R ATRE R (m3/$) LG (%)
Table 3 Demand/availability (m?/year) and rates (%) of unused
material availability with 100% subsidy rate for plants

registered in FIT

wEE  FHTRER BIE
eEE 1,871,390 1,977,202 105.7
Ak 1,354,320 2,694,793 199.0
BN 468,492 653,855 139.6
ES 2,107,310 1,932,122 91.7
I 1,320,880 496,153 376
HE 630,879 2,601,823 4124
UeES] 483,500 838,071 1733
JuMl 2,781,333 1,515,237 545
AFF 11,018,104 12,709,257 115.3
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Evaluation of work efficiency and work posture of containerized seedlings planting
Shinya HARADA', Shohei KAMEYAMA ', Kazuhiro YABE'

'Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Studies have shown that containerized seedling planting has a higher planting efficiency, higher planting success rate, and
longer planting period than those of conventional bare seedling planting. However, few studies have been conducted on the working
posture and workload of container seedling planting. Therefore, this study aimed to analyze and verify the work efficiency, posture,
and burden of each planting tool (electric auger, hoe, and dibble) to further improve the efficiency of containerized seedling planting.
The results showed that the work efficiency of an electric auger was higher than that of a hoe and a dibble. Regarding working
posture, the risk of failure was in the order of hoe, electric auger, and dibble. Regarding workload, a hoe caused more fatigue,
particularly in the lumbar region. Using an electric auger and a dibble suggested the possibility of higher efficiency and labor savings
in containerized seedling planting compared to using a hoe.

Keywords: containerized seedlings, working efficiency, working posture, workload
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Analysis of daily work report forms in forestry operations
Hiroya SUZUKI', Shohei KAMEYAMA!, Kazuhiro YABE!
! Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Daily work reports are used by several forestry enterprises and associations to record the details of daily work and working
hours and to analyze work efficiency. However, there is still no template for the daily work report format and various daily work
report formats exist. Furthermore, no national survey on daily work reports in forestry operations has been conducted. This study
aimed to collect and analyze surveys and daily work reports from certified forestry enterprises throughout Japan. The results showed
that many of the entries are consistent, although some differ between entities and associations. Although the number of clerical staff
and workers was larger in the association, there were several common aspects, such as whether daily work reports were filled out,
how often they were filled out, the form in which they were kept, and whether they were analyzed. No substantial differences were
found between the entities and the association.

Keywords: Daily work report, Stylistic analysis, Forestry organization, Forest owners association
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M FEM DRBEAAAEEIZE T HETIVE L IREHORE

BEPKER - 4 B4 - HRED
VHGRORER R AR

BEE B CORARMOEMIZ L0 RAET DRI OREZAZMERE LA L, Z ORBIAKS R 2 & & ISR
DFEIAIMEHEDET W L Wik & 5 O T BRMEORF 21TV, & HICHUTIC 351 2 U IR 2% = 2 S OB
1T o T, T ORER, BUFE RIS 5T LV OEFEEO TAIfEIX 100.5% &, RFEEOH 5 ET VEMEETE I,
BREMORFICIE, @R TONS A~ ARBEASEAFAM OB 4,000 [M/wett 25512 LTckE, Hhikihk
36.9km DA R & 7p o T, & BICERIRE Tk A IS & UC, 3N CF8 A 9 2 MRS & Sy R & SRR
THAT S Z & EBat LiGa, BB EPE X S siERES 5.6km < 7eo7z 2 LIk 0, INHERE = 2 M
IIERICOFIANERR XV 1 356 Hiwett Z2< o7,

F—U— R I, vIab—ay, AN RS A N, NEB R T oL —

Modelling and profitability for the loading of logging residues
Kotaro KURODA!, Hyun-Bae KIM', Takuyuki YOSHIOKA'
! Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: Loading operation of logging residues generated during limbing and bucking alongside a forest road was investigated.
Based on the results of the time study, the loading operation of logging residues was modeled and the profitability of loading and
transportation was estimated. Utilization of logging residues in a region was also discussed. As a result, the percentage of the
productivity of loading operation estimated by the constructed model to that monitored was 100.5 %, indicating that the model could
be generally reproducible. With respect to the profitability, the break-even point for transportation distance was calculated as 36.9
km when referring to the purchase price of 4,000 yen/wet-t for logging residues for biomass power generation in Kochi Prefecture.
In addition, the intensive use (centralized type) and dispersed use (decentralized type) of logging residues generated in the Fuji area
of Shizuoka Prefecture was compared. Since the average transportation distance of the decentralized type was 5.6 km shorter than
that of the centralized one, the cost in the decentralized type was 356 yen/wet-t cheaper than that in the centralized one.

Keywords: Logging residues, Simulation, Productivity, Loading transportation cost, Small-scale decentralized energy utilization
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Fig. 1 Loading operation of logging residues
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Fig. 2 Decentralization of assumed energy utilization plants
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& FHRIEDFYHE 7.82 dry-t/Hi % Hle 92 & 0.5 %Ok
Lipotz, ZOZ ENDERFHMEDH 5 ET IV EE
TEREEEZILN,
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Fig. 4 Transition probability matrix of element operations of

the grapple excavator
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Table 2 Theoretical formula of the element operations time

BES(EY BRI
Jo £N(1.9193,0.3404)
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JAETRC £N(2.1767,03705)

ZEfiEm] N (1.2455,0.4245)
ERFLIEL £N(1.8392,0.7019)
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fif 5 4L £N(2.6819,0.7590)
SHWIEE L N (2:3333,0.4714)
2] £N(3.5000,1.5000)
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Table 3 Comparison of the monitored and simulation results
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Fig. 5 Relationship between the transportation distance and

the loading and transportation cost
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Table 4 Comparison of the transportation distance and the

loading and transportation cost between decentralized and
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FITIVT Yy FRITTD UAV-SIM |2 & S FMEROFHREE S & CERIIEDIRELE

LA
VBRI BR R 22T

EE AL, UAV-SIMIZEBWTH 77y RIYTIC K B 2B ORI L OMGBAELE1T 5 2 L1,
HOFHAEE LR O HENTH LT D2 2 BRI E Lz, UAV i3 Inspire2 ZfEH L, MATERMEIIRLRD
FATHRE (100m, 120m) SFRITRES (BRRREE, MERE) AR 4707V v RIT) BLO, TRITHEE 100
m & 120m ZAbE EROFRITEETOXTATY v RFIT) & Lz, ZORE, AREER L O ERO
FEEMRGE ClL, @REE COmBART LOBMIEROBAFNTRE L 720, (EERERE - 2 X NOMGETIE, ARIEEE
WL L7RVMERZ RS EIEROEATIE L RRE CTH D ZENRHLNE ST, ZDT2D, UAV-SIM IZBWTH 7
NIy RRATIEERE OBRMEREBUGT 2 —FEE LTHITH D Z AR IR,
F—U—F:UAV, SIM, ¥ 727U v RFIT, HHIER, 1EEH=R

Verification of measurement accuracy on forest information and work efficiency in UAV-SfM
by double grid flight
Shohei KAMEYAMA!

Faculty of Regional Environment Science, Tokyo University of agriculture

Abstract: This study aimed to verify the effectiveness of capturing and processing aerial images for an Unmanned Aerial Vehicle
(UAV) - Structure from Motion (SfM) in double grid flight reading accurate forest information and work efficiency. The UAV used
the Inspire2; the flight conditions were "double grid flight" combining of different flight altitudes (100 m or 120 m) and flight paths
("Lateral direction" or "Longitudinal direction"), and "double grid flight at multiple flight altitudes" combining flight altitudes100m
and 120m. As a result, the measurement accuracy verification of the generated data and forest information enabled the creation of
generated images and the acquisition of forest information with high accuracy. The work time and work cost are comparable to the
conventional forest inventory survey when human work is excluded. Therefore, capturing and processing aerial images for UAV-
SfM in double grid flight is effective as a method of acquiring highly accurate forest information.

Keywords: Unmanned Aerial Vehicle (UAV), Structure from Motion (SfM), Double grid flight, Forest information, work efficiency
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Planning a forest road network using a digital elevation model obtained by terrestrial laser scanning
Wataru ISHII', Shohei KAMEYAMA?, Kazuhiro YABE!'

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

2Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: The objective of this study was to verify the effectiveness of a 0.5 m digital elevation model (DEM) created
from terrestrial laser scanning for planning a forest road network. The same work was also performed using a 5
m DEM from Foundation Geographical Data as a comparison with the 0.5 m DEM. As a result, two more routes
were planned to use the 0.5 m DEM than when using the 5 m DEM. The locations of the planned routes were
similar, but the distances were longer in the 0.5 m DEM. The buffer coverage generated from the planned routes
was higher for the 0.5 m DEM plan than that found for the 5 m DEM plan due to the greater number of routes
and longer distances. Therefore, the 0.5 m DEM is effective for planning a forest road network.

Keywords: terrestrial laser scanning, geographic information system (GIS), strip road, forest road network, digital elevation model
(DEM)
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Table 1 Route planning results using 0.5 m DEM
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Fig. 3 Road network planning using 0.5 m DEM
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Table 2 Route planning results using 5 m DEM
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Fig. 4 Road network planning using 5 m DEM
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VB R HUI R BT R 2

EHE  MIEEOTTIERM SN TWER, IR F v 7 ORI L OFIAESED L, BREIHEREN LT, 4,
7T AF v 7 HRDHILTND T2, BORKERPER SN, MbREISNTHWDIERO—D>TH D, AT
I OBFIFIHO—> L L TRE M E TH DT 2 (Phyllostachys nigra) (23 B L, T & 7% vV -CiERRE L
FrfE AT Lz, ZORER, 3.0 M, 24 KR ORTBRSET W THMT & i & b b @ Oy L 2 — A &% 5
oo £o T, AFFRICEELZZ RN IHERTE 2@RO A AT 2 K& eflaTh b, o, MR
BT HHEHE 2 H0NIT 5720, WFBMERIC X 0 MEHE O A X0 2852 LT-RER, REMRRO iR
RS D 2 & TR M LT LIRS N D,

F—U—R: ¥, T, Th VA, BEEEL

Enzymatic saccharification properties of Phyllostachys nigra
Tomoko SEYAMA!, Nana SAKAMOTO!, Masaya ASARI!
! Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: Bamboo has been used in daily life, but the amount used has decreased due to the increase plastics, and then, the number
of abandoned bamboo forests has increased. Due to the need of plastic free, attention is once again being focused on natural resources.
Bamboo is one of the resources. In this research, Phyllostachys nigra was selected as a sample to investigate the enzymatic
saccharification properties using both new and old bamboo. The pretreatment condition of 3.0 mol/l, 24 hours gave the best results
in both samples. Not affected by growing years is big advantage to utilize a biomass. To clarify the rate-limited factor of enzymatic
saccharification, it was attempted to observe the tissue structure of the bamboo samples using light microscopy. In the results, it was
indicated that acceleration of surface tissue decomposition is required to increase of saccharification ratio.

Keywords: Bamboo, Phyllostachys nigra, alkaline pre-treatment, Enzymatic saccharification

I XUz METDHIENRBTH D, £, MIEHILTND
VI A AR O RBICE S CERICHEED TH DB b EF—EOBEPMRH S TN D720, HRFI
ST, LinL, Zfiie 7o AF v 7 8 O%ERE LY F ORI THE T RO RME R Rk 5720 T, AR
TEROBENED L2 2 ICXk Y, IHEEE oS BT ERER T 5 72D DEEIZ b BETH 5,
OBARERR LM E - T, BEAHEIML TS, 1T DORETIE, VY UF 7 (Phyllostachys pubescens) ,
ML, 2021 412135 16 5 ha TH Y, R ETHN ~ 4 /7 (Phyllostachys bambusoides) ¥ X O\/~F 7
25%LL FRA LTV DM E G o7& 42 75 ha (Phyllostachys nigra) 75 3 KAMT & LTHBNTED,
EHEEF STV D, 61T, MM OEFERIE, 1960 I NF 2T RORRIZARICEA SN L AR ENT
X 1347 TR ThH>7=DITx L, 2010 HTIX 96 TR E 72 W52, FTe, MM Y ILEEREES, ek, 1L
ST, 72¥, PIdkimfs & iR & IR SR Gt 70 & O BAHIT L AT T 588, FBROMIENZ
D LALTHH3), ML, BIARLY bENREIGES LWe®, SREUC L DA >TLE D ETICREL RN D
5 ETOHBBENFLERSH D —FHT, FHRN~MZAL ERRBICEVINTLEIZ &b H D, SHIT, fki-
- DICHRHRB T X E & T A, IRCHTXD HEE OB NS SEDBLWRHER BV, MBI T
RO BRI E U EA 72 PORIEL 3 A L BTN HEIR & A ATV D T ORHTEID 5 <, 5
TWo, EBIT, MHRNICHET 2 E S B EWICERL EOMRBEEREOMTIZHE L TNE EEXLNTND
PPSTWDEIREFRHEIZTLZZ D200, (17), 7ok, MEROEXENANRLZITbhnb
TREAARORIBEE RS B 1201218, 7 OFSFI A% BEIRBRTIE, 7 /as LTEHICERTWS6),
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T, RIREHEABWNER SND L5112k, 7T
AF v 77 EICHEBNTE 5 & O RIEWHROBF R
DHINTND, TOREEIEIE D X 5 R EETR
FT D720, AR TIE, MEDEE L NI NT 7 OFf
MICEE L, BFEOPCTHERMMeERAAT, BE
WL BWEERR G ORRTHELND VL a—RA1L, BRx7R
WERHMDIFE L RO TH L 2 E0E, N4~
AZADEFEZ OV TOMRITEE TH D LEZ HILD,
BT, V7 Ba—RRA A~ AN, FEEHERRSY
ICED LI bEGELS, FRARERTH D,

ko, BELMETHDINTFIIL, A AYADE
W2 EBHIRF SN D — T, BRI 29RO LU NED
FERHDHDOTIER VDB Z, HERTEHONIT S
7o OICFEE R LI 2 et LT, BERRHEZ 1T 5 Y 7
U ERBRETAEOOT AN ) BB OLEE X, 15
STl s L o — 2 BTEOMREFME LT, & 51T,
PSP LG IC 31T DR 72 B B ST 572Dk
RS A VRIS S 28I L, 1 XOE) D
B LT,

Il #Pkke 5k
1. BEOBRE T2 (Phyllostachys nigra) %7#kHE
LU CHW, R ERTICCRifT & 2 8E L,
BT LR, 3 EL R LI AE RS L
(B-1),

X-1. ,~F 2 (Phyllostachys nigra)
R R P O BT CRE
Fig. 1 A bamboo (Phyllostachys nigra) harvested at

Minami-Izu region in Shizuoka prefecture
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1L 60 E8/ & Lz, 7ok, BRIES %E L,

77, BISHITe— T a oy 7 CBEE L JGE STk
W2 BiE s OB TR L, L o — 2 OE R
L7z,

25 FEEEZ Vo —20ER BV L7k & R LA
%o Li%E 7 4 4 — (ADVANTEC) TAilL, 3l
ZRELLBICINVT—ACUT A MY a—Z2ANWTE
‘L7, HBOI NV a— BT e 2 ER L,
96well 7 L— & HWTRHELRE LTz, 7k, W
INha—R%, B lgScvoike LTEB L,

Fiz, Tukey ZAWTHEZEERD, p<001 & L7,
2.6 JCCRBAMEEBIER ROBE, 23 OT VAL YR
BLO 24 OBEFEFHCAEY ORE 2 K
(OLYMPUS) % AWTHIEE Lz, 7ok, RUHOFRENT
JEHE, RITALERT: & SR LALER % RN TR R & L,
3.0M, 24 FEREOSFA:CRER L 7= #ih % v iz,

Fiz, Mg Lo L, MHGA#HT 7 b Imagel W
THA XERE LT,

m #ReEZ

1. BRHHr

BT & BT ORG T OFER AR IR LTz, 7=
—Jb e RUP U L AR R L — RO RN
BICEWMETH o7, EBFFHOEMI L, HERFRE
WLz eBxohd, —F, V7=1%, §Moln
2O TIFRVNE T LR, FEEITRD RN
STz, K0T, NTFUIE, BWEEEICY V= OHEREE



SE T EETWVDDTIE ARV EHEER LT,

F-l. AT U ORI
Table 1 Chemical components of Phyllostachys nigra

BT (%) (%)
TI—)L e XUB U HIHY 1.4940.001 3.12+0.001*
Fakrm—2z 62.6+0.001  66.1+0.0003*
V= 24.60.002 24.47+0.001

CEIE = ARYERZS) |, T-test (p < 0.05)

2. BERVE(LAEME

2.1 T RiALER

LU 7= oshHEBENS, Tk Y OFRREE &AL
MEZEZ THRERT LT, 70 ) OREITEOIEE,
B oIV 2 — 2 OEITEWE Z R L7z (K-2),
BT, 3.0 MIZHEWTIE, 24 B oEHIR M TH -
727, b EWilEE s v a— 2B A S, EELDINn
FTOWREME, S EFRERIZ, "NTFIZIZBNTHT VAT O
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BENEWITHELY 7= ORENENZ E R LG
otz

F 7z, AEHNC OV T 1.0 M B W TR O )
NEVMETH-7-, SHIT, RYRAED 0.5 M &5
RIALEED 1.0 M 7> & RS0 L 2 — 2 E STz,
£ T, B2 Z Lzl o, BEERMaEED
FNZE L CHRRM ET BN EDD
0.5M ORETH 1.0 M RIEOFHICHEHNTE 5 L1
EInd,

22 ABFHK

W U7 /v U BLER O EE DRHT TP & 2 b
Bl BHNAWHEY N a— A BITHEBEREN VS
DLt (®-2), LoT, EBEFERITEE LTI
FIHTAZENARETH DL Z N LNERoT2Z L
5, PR TOFI-ET ORI RETHY, AR
HEHTE 582605,

— T, BOINTORRND, BEERSY THLEut
N =2 XEN O REVMETH 722 &b, AL
ZE30MTLOHAMO X Y ICEHRICT S Z itk
ST, LOBY ZF= RaRmEL, S BICEWilEES
Na—ZBEBERELNDDTIERVNESFEND,

b bc bcd d
450
. PR
300 % %
e /
K 250
ﬁ 200 g%; ?g
X 150
% 100 g? éég
52 | /A % i =
~ 30M _ 10M i‘ LOM 05M _01Mm )
1 ==X 1 S A= S 110 =& N1 =X I N1 =X NS 1 i =X
VoL i | R ek
BJ-2. ~F 2 (Phyllostachys nigra) DEEFFHUIZIT DUEHES Vo — 2 & (CFEME AR HERA)

BRI THEREEZHY (p<0.01)

Fig. 2 Amounts of free glucose from Phyllostachys nigra from enzymatic saccharification (mean & SD)

No significant difference between same letters (p < 0.01)
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R DFLREA
Fig. 3 Morphological changes of parenchyma cells of
Phyllostachys nigra in untreated, pretreated, and enzymatic

saccharification
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ARTALIE
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Fig. 4 Morphological changes of surface tissue of
Phyllostachys nigra in untreated, pretreated, and enzymatic

saccharification
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Components of ""beautiful forests' in video production and participation in "forest management'':
A case of students at Tokyo University of Agriculture
Miku TERADA!, Takashi KOMORIYA?, Takayoshi SATO!

Tokyo Univ. of Agric.; 2Gunma Prefectural Forestry Research Group Liaison Council

Keywords: Video Production, Video contents, Beautiful Forests, Participation of Forest activities
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Table 1 Components of "beautiful forest"

EEH (N: b))  BERCHTEE (% T)

E7N 3
£lusy  EEH (N =0 S \ )\%ﬁ@ zom  sm  APEY
DAX=Y (%) i W - Ll s - EEED  EiRO Hois = DEIEE
k7] Y o - i R KfE o — s thish o 321t
104 98 76 65 62 17 18 27 9
EE 372 3.6
74.3 94.2 73.1 62.5 59.6 16.3 17.3 26.0 8.7
65 62 44 42 48 11 13 21 9
B 250 3.8
46.4 95.4 67.7 64.6 73.8 16.9 20.0 32.3 13.8
52 51 44 39 40 9 12 19 5
LS 219 4.2
37.1 98.1 84.6 75.0 76.9 17.3 23.1 36.5 9.6
37 35 30 28 28 9 9 13 8
feE] 160 4.3
26.4 94.6 81.1 5.7 75.7 24.3 24.3 35.1 21.6
24 23 18 17 18 3 9 11 3
21-—FE7 102 4.3
17.1 95.8 75.0 70.8 75.0 12.5 37.5 45.8 12.5
140 134 105 95 97 24 30 45 17
214 1,103 3.9
100 95.4 75.2 67.7 69.5 17.4 21.6 32.3 12.1
£-2. ELWLWH YD ADSMFERE
Table 2 Forms of participation in the creation of "beautiful forests"
EE#H (N: b)) | EEBICHT2EE (% F)
ELuby  EEZ (N) EENSM SEE30EII FIEOS . —ABTFY
DA A= %) EHReBRAE  £EDY (Y] BBOABRKE. 7rr—FESY  ASVHED P &t DR
i (e aAT b 1#5 e B
104 71 44 17 19 11 33
ekl 299 2.9
74.3 68.3 42.3 16.3 18.3 10.6 31.7
65 51 27 13 13 7 26
B 202 3.1
46.4 78.5 41.5 20.0 20.0 10.8 40.0
N 52 41 26 8 13 11 16
R\ 167 3.2
37.1 78.8 50.0 15.4 25.0 21.2 30.8
37 29 17 7 9 5 15
] 119 3.2
26.4 78.4 45.9 18.9 24.3 135 40.5
24 18 7 6 5 4 11
B 75 3.1
17.1 75.0 29.2 25.0 20.8 16.7 45.8
140 104 60 25 29 19 50
2fk 862 3.1
100 74.5 42.9 18.1 20.9 13.5 35.8
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BEE  HERLZPHILET D BB RKETRLSIARE, 1961 EIZEAM L UK L, 2022 % 6 > TKI 60
EMORERZH CEAWRAEGETDICE -T2, AT, &, BRE, RERICED PRSI SRR & fe
BL, IO KFEEZOWTEEEZMNZ T2, 1957 025 1980 FEDK 20 L, FEFH L L CHBEWN o &kE %2

vy, ERERIIRFEOME L L ToREIZR- LT,
F—U— N AGURZERSE, DIk, ApkE

Forest management of profit sharing forest:

A case of Nakakiyama, Tokyo University of Agriculture
Takayoshi SATO!
ITokyo University of Agriculture

Keywords: Tokyo University of Agriculture, Profit sharing forest, Forest management

I XLBI

FORUR R AR (LA U (AR L3 IUbR & 3 5) 1,
1961 £ 3 A 1 HEFI S, 2022 45 11 A 18 HIZISAN
BALENTRLEZH T A Z Li2ioTz, IR E 1,
F, EHREOMTHLNUDMR LIZEIE %2 > TR
WED IR & BT 2 RPRD Z & 2487, ATk
R IL IR D EESL Y72 EBR A e L, 43 IR K8
EIZOWTEREMNZ T2,

I FARLSRARORE & BE
FOLEER TR SR TR CraOU R T
MRERL, BIFRERD 1%, 194744 H 1 B TREREAERE
JRETCRESE L7, B, Wb TERNOBHETEY
M (18.48ha), FEEBEEM (9.92ha), TIHEHEI (330.3
ha) ZAEH LTIz, 1957 FEICHER A A F v
VRANTGHE LTZT2, Bl ARR L, BRI
LR OFMEOEANR (KM-1) /N LTz,
1957 4 8 H LV FEHAEFEM L7-, 1961 43 H 1 HIZK
AT K DRI JOVE B & SEESOHIERI R OFF Rl I
REDSULEIE DFKNCE S 1=, BRI L OETAME
NS OREMEZ ZE L, 1980 F(THPEHT GRIED & W
) KM R A G E LTz, L7ed>C, 1957 40
5 1979 F-00 20 RAFEITHARILTEEF M T2 L1272
Do KT, HABRZEI OBRMEEEA L (1978 4F),
F7- HIEEMIE, 1990 FEOTHEE v ¥ —f&kiE & & HITH
ZEEFHENE 72T,
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HRILAIARIE, 105 ARBEVY (1966 4EE2#9 11.1 ha),
106 #RBEH (1961 4E 11.6 ha), 106 FRBE~ (1968 4 4.5
ha), 106 #RBEZE (1969 422 4.7ha) D 4 /NEEZ /37N
TV, AFHAMEIE, 31.97ha Thovo, Higk-CHEEE 72D
729 1 BRI S, EEFOEEIT 30.24 ha TH o7z,
FEARRBIAEIE, G 152,983 A& (5,060 4 /ha) T, 63.5 %
2722 97.113 KNBRAX, Zofh, 7h~>, v /%,
Yo% (JBRER) EThoT (-1,

¥ 10643112
)

H-1. EREFRFHARLDPHOME

EEHEEIC L B &, ha H72 0 OMEERNREIL, HitEz
(3044), fEfT (204%), #HfE (240), TXID (604 :
6 FEMDOEFH T, AEAFHT 2 4 L72oTz, Ha bz
D OERE T, MEFO HAGDS 400 [ &35 & AHFFED
36,800 M, BiAA ha &7- 0 ¥ 5,000 A L35 & 10,000

(ZFRH 2024 4E1 A 9 H)



M (AR 1A D7D 2 1), wmAERRRE 1,300 1 (k
Z w7 165, 3ha T4,000 M) THEF 48,100 [ L HEE
INTz, LIzhdoT, HARIIAAKR (31.97 ha) Ok
1359 3,940 A, 154 THOBEREZE LI LHETE 5,

-1 PARLMRMOMAR, BEFIHER ALK

B ()

BIRES 39 49 58 61 At %
FRfEHE 10543 106#3ES  106#K8E~  106#3EIZ
& (nf) 111,077 116,198 45,333 47,075 319,683
JEF (£AH) 1966.2.7 1961.3.31 1968.3.16  1969.5.6

2 43,445 33,391 6,587 13,690 97,113 63.5

e/ % 1,958 500 6,310 4,550 13,318 8.7
s €3 999 999 0.7
i ThIY 6,969 10,000 3,570 5,180 25,719 16.8

YNV F 500 5,520 1,077 1,879 8,976 59

ho=v 500 4,680 1,078 6,258 4.1

ZAbR—=T2Y 100 500 600 0.4
AEEE 54,371 54,091 18,722 25,799 152,983 100
had 7= V) 40 4,895 4,655 4,130 5,480 4,785

HESMEBBOERZ b &ICFR. B IERE

I AL IR DR
EIMEEORRTIE, MO 10 4/ (1961~1970
) A, AR, OMEAE, SERE, FEREEIL, %
Dk, 40 FE (2000 ) < HUWVETIE, HAD, BTH,
BRIk 72 & DVEEMNTHI TV, 2000 £4E LA LIR I
RAaEE LT, BRI TOAEFTNRRL 2o
T2 DB AIER U C & Rtk X DHIEREE &,
FEEETEAEINRL o TEEI LD 2018 FE~
2019 FEICARERFHE 2 FIGE L, g o0 ARGl fH AiA
F, 2020 H~2022 FETSIARD AFLAF T, 106 Bk
PE~F LUV 106 ARBEZIE, W OEG D H—EIZH5EIC
D &Y 2021 FICHERTEAER LT, 0
FEEL, 2021 4, 2022 FEITAFH2,773 FHTHEALS R,
AMALIGRICE T, EMGOARY, M, #BfEEE
2T EBY ThHD, ZEOGFALIL, 41,156 &

(1,361 & /ha), SFMHAFEIL, 13,299 m' (440 m' /ha) T
Hotz, BRRNCHD EAXPIRGEL, A5 23,765
A (577%), MEED 11,111 nf (83.5 %) THHMAYREEAR
ThHhO, NAFvAFHE R DEEHM R 12,513 K

(30.4 %) 714 m (5.4%) ThHoT-, RKIEDORARD 154
AIFLELTZ,

LS AR, 106 ARBE~ - 1Z - A2 &
FTHMARFOEEICL - T, BEBRNORSS T~ L&
A, 105 HEEBIL, BES RN OFMAEREEE M D FH
ERORES T~ LIS Sz,

V BELELD

HRILAIUbRE, FAEDOERHE L TORE & RKFED
MEEL LTo 2 @RS -T2, RFEOFEEHE LT 20
ERIOEENZRT- Ule, 2WREIEHT 24956818, A
BRI E RN DIRNR, REDEZOIIIT 7R, 15
TAMERR 72 & R 72 S D3 RV EFTAS LB /0 2 &R0, 1
O IERIDSGEARFIR L EZ DLz, BRI
B L COIEHSMBEM ORI N H Y, FTh
DFEMAGE LTS LRI LTz, BESIFRFEOME &
L COEEIZRI Uichs, — MR SIARTHE, 60 FHo
FIE, i LA %2 EET 5 & EMa Ml TR g AR T
IEBFEDOHPR L CA%ROMEE T 5,

5| F 3Ck

(1) HEURERFPMFELL (2011) 4% TR 72 ZpdE
fifi & & DEFEMFINE - AU BRI IR O 3% B i
EBUIR-, 58pp

Q) HARERFBMBREEFEL (2017) 70 BHLETE,
111pp

-2 PARLDBHOIER OBITER A, MR

B A (R ME (nf)

BIRES 39 49 58 61 EH At (%)
AR TEH 1054RFE LN 106#3E 5 106HKHE~ 1064R3E 1%
() 94,895 115,965 44,654 46,848 302,362

faitE K & S Mg P 5 Mg K & A Mg T ME
2% 9,144 5,000.53 8,770  3585.37 2,947 1,328.00 2,904 1,197.20 23,765 11,111 57.7 835
B/ 135 35.48 862  159.09 1,228 344.45 547 97.11 2,772 636 6.7 4.8
h7eY 1 0.06 99 48.50 16 7.97 20 9.18 136 66 0.3 0.5
ThY 288 146.55 935 332.62 279 134.68 314 123.29 1,816 737 44 55
EEHL 3,358  162.58 5247  326.04 2,091  113.21 1,817 11259 12,513 714 304 5.4
[ 3 31 3.15 92 17.51 16 6.51 15 7.23 154 3440 100 100
&5t 12,988 5,348.35 16,005 4,469.13 6,577 1,934.82 5617 1,546.60 41,156 13,298.90 100 100
ha# 7Y 1,369  563.61 1,380  385.39 1,473 433.29 1,199 330.13 1,361  439.83
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ZERIZE T DA TREEROEFHTOFARY

EFEHERICK SEMIR MEBOIREE

AT - A !
VRIRARSE AN 2 —

HE : fREOK= 2 Mulcms T, RERECENTCEAROTE R EEREE AR STV D, £ 2T, ARE

DFFEEAROEBRMEAH ST D L & big, EREEREIC

BT D EMEEDE TMGIC L D = A MEBOIRITHD

UNTHREE L 7=, il 2 B4 OIS T, BB AT IR & U TR LB AR L Y BIF el EREE R L=, £7-
B BEfE AL (1,000 A/ha) (24 HEERIE, 3,000 A/ha DFIEAITHER TE 5 2 EBHL NN, 728, FANCHE
T BB OV TR B & ORGSR b e o 72,

F—U— N AR, FEERE, FREETR, (R R

Growth of Cryptomeria japonica specified saplings and

reduction of forestation cost by low density planting in Ibaraki Prefecture

Naoto MAEKAWA!, Takanori SUZUKI'
baraki Prefectural Forestry Research Institute

I XC®»IZ

FIRORERIZET 5 N THROK 8 FIAS 10 dntkLd
FoOFEMICELTBY, AIFHIHBIZ A2 T D

(1) o BRARETROFI & MR & Frfst SE D 72012,
R, FEAREHE L CO S MER D D, EHRE O
KA BT HRERHLTA O 2 2 M5 2 & AFRE
Lo TND (D), ENTIE, RERMSICENI TR
BN BAEES AR CUF REERAR)) ORI, (K
BERFRIC L D ERAHEE T 2%, fEgk, TXI0ET)
{fbE K= A MEZIT 7o B0 fH A A D HAIL T 5 (2),
AETY, EENHEEERT T A X R R 4 2
% & BT, FEEARE 2021 FICHIHAT L2, FEEi
AROAEBRHEICBIT A MAIT Ve, £2T, AiFET
%, FRERARIC OV THERB OEBREEZA LTS
& &b, RBEMRICRIT D ERRE RO RIS
WTHRRE L7,

I REOHE

1. FRAH FRAEHUIBOE LA (AT OREEK 250
m OHTICRRE LT, &30 OKGHBMIET (T A4 2+
JHELIET) 1231 2 ERIRIL 14.8 °C, FRKEIX
1,2293mm TH o7z, F-1 ITHEMICE T DHHX L
DREREEE & WA~ 3, FdoRiE 5 - T2

105

ZIUTHERRAEFE 1,000~3,000 A /ha O EE AR DR X
TR T, REARROWT BT 45 om, HIBRERITEY
54 mm THovz, HERIE 2021 4F 3 HIATV, HHEFIX
IR CHHARI B % 36 AJTE L7z, 3,000 A/ha, 2,000
A/ha DREFRXAZIWTIE, MR E LCTRATES HAL
TV DD AR RE U, MO E B TS 53
cm, HIBRELITEYE) 5.5mm ThoTz,

1. FAAHNZ I T DR Z & ORI b R
EREK  EREE (K/ha) o TR MR
A 3,000 LB EAR 1.8 m
B 3,000 FEBEAN 1.8m
C 2,000 SIEBE AR 22m
D 2,000 FE®A 22m
E 1,500 BEEAN 2.6 m
F 1,000 BEEAN 32m

2. AEEB WHAOAEBTRRERET 572 OEE
EHo 12 AICHIEEFHIIL, TORENSEMKER
ZHEH L, 228, WX E SHHX F I, ZE08FL
<, BBPIBETIHERENPRE S ER DT DARR
BRICIHBWTITT 0 BRI LTz,

o, WHBESEOWBIEENREFEST D20, *
NEI 40 ROFAEZERRIZFHAIL, ha %4720 OFEE

(ZFH 2024 4E1 A 7 H)



BRI A B LTz, & 510, TAMEESIREZFIET 5720,
R Z 212 0.01 ha OFFET = > SO TAINWEZER:
MZFHM L, ha 272 b OFERZE N Uiz, R0
IRET AR AT, Bl AR LT,

I EREELR
1. BEBAROEERME ik | FHOBERERIT,
[ E RN W TOTERTE R & OWRE/2 220357880
LIV’ (K-1), #E 2 FH T, FFEmAL
BIRRERN BRI CThole (K-2), F£7z, B2
ERNCRBT Dl OAEBEERET D720, F—Rmc
BERE L TR0, RIEECHES OBREIELT 29X (R
A LERD B, C, D) IZBWT, MiEmmEREL kL7,
ZORER,  F—RHI AR ST FREE AR ORI 2 7
H Ol s R B, MRS R TRV o7

(K-3), k% 24F B ORESCIEFE—BREE Fickn\ T
BHERERIMEREEIC L 2EBEEZIT nESBSIoN

3

2450 - DTEREA
~ N BHEEA
ﬁ 100
= *
£ s — —
"Ly
0 i N I § \EL § I §
AL BE AFT BF Ct DE CF DF
3, 0004 /ha 2, 0004 /ha
Student t-test * p<0.05
X-1. [F—EREERICRT 5 14 HORBERE R
150 LIEHEXR
e * * * W\ #HEHEA
~ [ [ 1 [
1 100
£ -
€ N [ N ] ‘
50 N S AN
0 N N D NS
At B AF BF CLk DE CF DT
3, 0004 /ha 2, 0004 /ha
Student t-test * p<0.05
X-2.  [Rl—HEESERICBT B 2 4 B ORERE R
150 * - DEMEAR
= I * I N\ BEEk
S
- 100 §
uy N N
® N
Eol 0\ §
& \ \
=
5, .
ct BL Dt
2,000Z/ha = 3,000%&/ha 2, 0004 /ha

Student t-testt bonferroni correction * p<0.05

F22 AR ERIC I 5 2 £ H OltE K E &

2. FERRVEESIR  RERICET S, 1,000 4/ha D
AKX Gl 3,000 A /ha DFTFETHER CE 72 (FF-2),
Fio, BN AT o 7FES, 1,000 A/ha OREFEX I
3,000 A/ha & Lhigs U CHEZER AR ORI 2 R &
EL TV AR TR SN, ZOREEETHZLICK
D, VEERIIITE I 1 BT 2 LR ST,

Fo-2. NRUEE D L ORI ET DI
HEEE Foy P EH EERER EERSE  EERER
(k/ma) HEHEAE  (ha) %) (B/R) (¥RE/ha)
3,000 0.013 20'02" 0'44" 36:18
2,000 0 0.020 44'12" 106" 36:50
1,500 0.027 47'03" 111" 20:24
1,000 0.040 46'45" 110" 19:28

3. TAMEESIR  TANC OV TS, WSS E LRI

T HRFICERIZA DR d o7 (3R-3), BhEfEAT
FEOMR, b TR 723537 CIL i A3 748
T, WOTANDDAZIHFBSNTED, FEIDED
STeDIZHL, XD R R b R 7o SR 3im 12
H3% L, TELBEO®mWVEAENL ORI TH -T2,
ZOZ b, ERICET DRHITECOHIV I 8
ZTTBY, MEEEOZEINENEBZ LN,

106

F-3. REEERE Z L O TANZET 2 REE
EREE o TUER TR
(3 /ha) o0 (ha) ZS)

3,000 DIEMEAR 0.01 827"
3,000 HEEK 0.01 10'17"
2,000 DIEMEAR 0.01 11'44"
2,000 HEBEKR 0.01 14'21"
1,500 HEBEK 0.01 11'48"
1,000 HEBEK 0.01 10'46"

5| FSCHR

(1) RS (2023) ZRBIRFRK - FEEDE)E . https://
www.pref.ibaraki.jp/nourinsuisan/rinsei/kikaku_index/s
hinrin-ringyou/index.html (2023 4 11 H 10 A&H)

(2) MREFIT (2023) 45F0 4 AFEERRBE - FREEFIE. https://
www.rinya.maff.go.jp/j/kikaku/hakusyo/r4hakusyo/ attach/
pdf/zenbun-41.pdf (2023 45 11 A 10 A ZHR)
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BLESRHOF v N\RTADALSOMELRXEFORFERBETICERAHHE

£ fT!
VB R IR MRS AR TR

EE  AXMETORERIIETBIED A L OWHFEIC I VET T 58, MEFRAOBEOIC LS REERETORE &
DOEIT L AL TR, T TF Y /ART AN A L% Big RN A R bR L COINERSOR 2 5 4
RERX (7 A, 8 AME, 9 AMNE, X)) Z2REL, FERFERL I Lz, ZORE, JFRITINERHIN
BNZ LR o7, AXERERICBO T A L VRETTIGE, PIRICEAMICYRETT) LRMNTHD LB X
Hhd,

F—U—N: I=F 2 7TEER, BRE, Fih, Bk FEEL

The effect of feeding damage by Plautia stali in different season on germination rate of
Cryptomeria japonica
Noriyuki MURO!
! Saitama Prefecture Yorii Forestry Office Forest laboratory

I XUz PLEAEA U5 23 44 R L7s, BEKIT 6 4
AXFEADORIFRITDE 20-30%RE & Shs), RE AEARERTH Y, BHRITTRTHEEEL 5& L,
REIREEE 7 Sk a 2 RER TR T 5(2), EEARRED HZEOGIRZRET 2720, SHEARIGEYEER 70% 0 %%
1 DT ALV ERD D, FTEED A LVBER WIC KD HBWARE Lz, 2022 44 H 26 HIZHMEER
DI=DIZAXOERREZWIT 5 &, WNEOREFIBEL L BIZAR Y =F L AOREFRE Lz, SIXEAV 04mm
TRERMETT D L5 THB), DX NEMAE 40 cm X F 50 cm OFRITHER L%

HEOBBRIZBWTINER L HEORE SOBGR%E DThHDH, HEMTEAEDD A LTHRALTEL, B
HHETAZ LIFEETHY, FHEOBETHEINLTH 23K (7H, 8 HBXWV9 A) 125 11 KO OEN
%, ALk b= b~ B ALTTHE, RIS U, 7% D 11 ROFITIA A L % ki35
TR O 5 HRWIENIMEE 521 5 & FIFRNBK K& Uiz, MEEROBEEIIERESHT= 0280 L, P
R TT 5 Z EBRERMITHL IS TN DH3), F FOIEWTREZRBR Y 1:1 & U7z, JEfAD~ S 2 JERIRIC AR %
72t /) EHAAMD A LA HEARTTIE, 8 A HAICE WhbREL, Zo& TEAERIZEVISNIZET S
SMEETEOIME 22T 7235518, ZOmBORHLY § NTIMROEE A FsR L, MHb L QW Eilmshhza 3~
FEFHIFRENRRE RN T2 EHEE STV D), ThRE L7z, [F4FE 10 H 19 BICHEED SERE 2 ITHE L

—J5, AXELHETEMED A L2 TIIIER 2 3R oo RPN U, K53 U7-fE 1% -13°CCIR1E LT,
W25 2 D RBDRGEE SN0 70 <, Thub DRIRIC FEFREFROBEIL 2023 41 A 26 BNHEEE3 A2 H
ODNTOHREMIE AR, T T, BHERETON A WZNT TR L7, FEFOMERBIL 100013 KIEE L,
LUPBRO T DI 2 A O T EE KDL, BEH T — LSRR A X o L— N KFIFI A TR L 7= 7
G TEETHETRBIED A LD THDHTF ¥ /3% BKTIEOE-Db, HEAFEZITRE U228 R
THAHALY (LAF, BALY) ZXfHE LT, INERE B L7, v — U3 25Camdfhic@E s, 28 A%ICH

& 2RI & OBMREZ FRRANZIHAE LTz, IR AAE T D% BELCTRHI L7, 7 HRE~ Ot
RN oOEELFHIL,
I #kke itk 3. BRAMERNT ISR AR TRAR, SR AN

1. FRASH AWFIE, BRI EMSESE T O e, HEEECOBRASL, M FHERS LUl A L PE TN
il (R RS ERTEAE N, FEEF 120 m) @ BB 4B L L, HEHET L E LCGREMEY T
AR I =F 2 7 PRAEE TN L7, SARE LIen VAT 4 v 7[R ERE LT, —BILE

2. REBRXELE PREA 3 EARZFIAL, BRAEDN 18 fH ET ML DETMHEEZIT 72, ROWTAICIZEDE

— 107 — (ZPEH 2023412 A 20 A)



FIVEIR 21T -7, fRATIZIZ Rver. 4.1.2 OFERE R /r—
VB XONEN Ny —T MASS 2R L=,

I fERLER

—RALRIEET ML DETNMEEORER, frEE
EABHOMELIICHEERIREPBD LN (p<
0.001, #-1, [X¥-1), AIC IZX 5T /VEROFES, i
B e UCH T EE L IIERABIR SN, ZofR
Mo, FWRHIOMNEIC L Y A/ ORFEN LYK
EURTFLIZZ b, FRETEENRKIVIEERIEEN
ENST-ZERHEGNERoTz, ZDT EMnD, AXE
FERNCIBNTH A AV OBERELT S BRITIE, KLV b
HIZHEFIRBREAT 5 LRI TH D FTREMED @V,
FlFETEREZRE TS L0 REEAOEHEIZ LY 3
EREHDOND Z EDURB ST, — 5 TARIFFET
IR EEDR T A LT DOMEDZE TR LTS ATHE
PHEREZ HND, LV EERBEDOOITIE, FRREGR
EREBLUIZETARMHBMLETSHA I,

AL TIET A DU EBRET HIEAT, SR pE
T U700 L L 7= 2O F i sh BANEE L TR,
INBICEDAXORMNNREL TNV EEZBND,
LA LETIVER CIIIp &2 & £ 2 Ve 7 L3R S
oo ZDZEND, s oWt AR IFRICE
ZDOEBETBM CTH oL EZOND, M7, LOVRF
L7cShihi b2 2 BT CH D, AR TIIR RO
HAEMEA LT, EEOBGEREILI I LBy, ik
RH, SRBEBEOS R L OERRNREL TV D,
MAT, %< OHIRIIT AT 2 MNET 2 BFEOR &M
ALY B LTND, A LRI EOESEL %
EMEICHfRT D 720120, NP FRIERIZEZD
A AR GRE T HERH D25 9,

T, AHFIETIIMEAIRE L CH—0ORKE M Lz
DS, REHEITTH A DT FEA~D SIS F 72 2 FTREMEAS
D, BHEREICBT D0 A L VRIHEOZEREE Eif
ICBMIE 5 721 1E, HEORIICEB N TH A LU
EORBLFETIVLERS D EEZOND,

WEE - AROEMICHIZ Y, BERFEMREFG A
MAFFEEORREFE R ITA B E 2B -7, FRICHRH
B, BWFTR, HLEFFR, FEHRRK, RafiT
RATITBHIESED,  F 7o HFISE RITITFEFRPENEHE
DERIL DB G- Tz, T ISR EHLH L ET 2,

5| FCk
(1) /IR—= - BEILEEE (1984) 1 A LHHDIMEIC L D

108

S

30 4

20 1

10
04 -

03 1

02 -

0.1

(6] ot i

0.0
06

05

04
03 1

BE3D

o
[N

o

7RAME  sAmE oRAME - WERKX
-1, AUEXIZRIT DB RAEROSM KR
I HT=0, IR RH 70 OREE RS,

F-1. LB ET M L DETVHEEORER
B e ol s tfiE p &

iy 234 0.16 -14.34 <2e-16 *¥*

fliFH A 473 0.77 6.13 8.7e-10 ***
B <0.01 <0.01 032 0.75
IS 0.24 0.34 0.69 0.49

7 AInE 221 0.16 -13.76 <2e-16 *¥*

8 AInE -0.96 0.09 -10.16 <2e-16*¥*

9 A 032 0.07 477 1.9¢-6 ***

ok HEKUE01% THEED Y

AXFEFDOFEIFFINT. MARDER 133: 16-19

() FHAT (2022) IR E T A LU EN A X1
HRIZG R D5, BAARRPRAITSE 73: 65-68

(3) Strong BW (2006) Seasonal changes in seed reduction in
lodgepole pine cones caused by feeding of Leptoglossus
occidentalis  (Hemiptera:  Coreidaec). The Canadian
Entomologist 138: 888-896

(@) PHEHTFR - H LB (1996) b / FERFEETOA A 2
T OFEEAERE L BRI LRI ZE R 13: 25—
44

(5) FML=ER (1944) FEFEMATEFDWYEIFEIFR HoARD

BN HIERIZE (55 4 ) . AAKEE 26: 284287
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SoFaTHERICE T HBEEFECE S ADERRATRROI

FRRGAHLEE ' - PriARd !
VIR 7 —

EHE:

R =F 2 7 BAER ISRV CRAEEMEO mUORLERGHI LB SR INET 5720, {EHOL7RnAFx 19
NS DNT, BAENEELEE OREE - MEEETEVE R OBRRE AR 234 L, RO 52O E21T > 72,

B %

BORR, WAL - MAEELEN, ROBRELEEOT X T TREMICAEED MR SN, £72, 19 RiftiTHEEE LM
(BN DR, MEEAETEVEICERN DR/, WIPHE & b RARH, &2 WIERRRRNTR &5 SOFMHHETE,
IS EZhRANCALE T D 2 & CHFEREME A R L S8 DAL D WREMED VR STz,

F—U— R FETAERE, {EHODRnAE,

I=Fa TR, AAfEvE, BRRE R E

Classification of less pollen varieties of Cryptomeria japonica based on flowering characteristics in a

miniature seed orchard
Kosuke SOMA', Shinya ABE!
baraki Prefectural Forestry Research Institute

I XLz

BITE, ANTMHROZ L BN EKATREZRIRICE L TR Y,
PSRN AR ZEMGN —BEEL o T D,
—JF T, JEREA &R0, BIECIIHERR A
KDOONBH=—=ZHLHEILLTND, BThH, ALK
DS 5D D AX H R AR & T HIEEORBRE 1L
EROK 4 BNZEELJ), TAREEEE 72> T 5,
ZOI-w, WERETOAELHE D FEE T, EHo
DIRNATEA DL TEEFENLEI IR DN, AXORFE
PEICITRREMEN B 0, I L > TEERITIZL O X AVE
L%, FHIFFEROHEEI > TEARTREAHIML T
DT, AEENTHEREZ FRZFELHTEY, &
0 ZE LT FE A EERTHI ORI AR D B D,

PR TIL, 2003 DA DD IRNAFDI=F =
TEFRR O A PG LT, I =T o TEFRR I
{EEALEE & B BT E 20 0 K 2 & TR OB X
B, 3~4 [BIOBRFEGICEEREITO, FHREL,
FIVE TOBRJMOBEN - MEILOEIEM: & BRI DE A &
IS ERERZ G R T 5 2 & CRETOAEELEOm LR
WFCTEDLEZBND, FEHODRNAFRFEDH K
RAEDREACAE ACMECRR S D RUR LRI 502
o TNDD, FFEEICBOTIL, HERERE% O
FAMERPERROF ERENREELRPE CH D, T TH
WFECIE, X =T o TEAER O A EN O M) Bl
RAENET S0, I=F 2 TEERIGEA ST
W DTER DA 72N R R D BRI S ORETE - i
TEDOETEME: & BRI AR O 2878 L, AEH T,

109

ZD 1B OFREFRIZOWTHET 5,

O #Ee 5k

1. 85K BT RIRMCE T v Y — D I =
T2 T ERER S KB SN AR DD 7R A 19
FERGE Uiz, 1 Rfid 20 OEAILS~10 AT,
HERADOEFHL 880 AL LTz,

2. FAEFIE 2022 4F 6 AR LT AICETEIE L
& LT100 ppm DR /KRG 2 SEM B L=,
2023 4 2 HIZHEAE - MEFED L A A X HEEAIEIEC BT
LEMEHEEHEG)ZSE L LIS L 0 4B G L
72 (0: BEEL, 1: 8D 4530 1 FREEEE, 2 o2
SOV RREEBTE, 3 B 4 550 3TEERET), EBREAAE
813, 2023 4 6 HICHBRICE > T4 B ECRM L= (0 :
EARL, | 10ERRESEA, 21 IPNCEPNE IS
RN EIESITHE, 3 SERINCERICEL),

3. FBATEE A - METE OB TEMESCBR S £ B O R
FER TS 5720, (EARME = + RFE ORI R + X
DR ARZEL TIHIMET NV EREL, KERONE
ZOTHONTIC & o CRMili L 72, /0 BRI & 0 SRR
BREENDSTHAENL, SRMOFEHEERH L, =
DB, B L KBOEREIZARE Y BVRH-T27-9D
BRFEOR/ N RHEEEZRD, TNERTEIMEE L
Too BRI, BRFERIN TO&REIDELIT 2 Rt 4 o8
T 5720, HEE - MEAEOEICME & ERRAEA BO RH Y
EERAWCRE Y 7 A% —5i & I Lic, DL EOfET
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Population density of Platypus quercivorus in Quercus serrata at different forest age
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Screening for highly productive lacquer trees (Zoxicodendron vernicifluum) by means of external
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Potential for the control of soil runoff from sloping land with mushroom bed log

in tropical island regions.
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nstitute for Rural Engineering, NARO; 2Japan International Research Center for Agricultural Sciences

Keywords: Soil Runoff, Mushroom bed log, Tropical Island, Agroforestry

I XC®IiC

FMIAD DAL, EEIRA & RAFRNC T Tia C
HILD I ENEL, T D EBEFERIIARARO iR T
HD (1), BHEEEICE ZWARRE, THEEED S
SLERTHY, B DPERMEDE T TR
HE722 0, FROPEHEN BT IUEEKRE LTRSS
2(2)s

B BIEHR X EHERE SR S D 2 Enh, A DM
12 &0 BRI ER S AUBHI S SN D FFI S <, 1L
TERM AR AR S U715, BRI & 0 BHAREREDS
KT % EHHERSER E SNDEFINRA LD,

29 LTRSS 5720, [ERSEMOKPEEMZE &
VAT, 2021 LY TR REIC o1 - B i
HEC X D REMRAERIRORY ey ey NG
e 3, ATBYxy N TIFEE R B LA %5
12, BHEREER L 72 o 7GRN 2 JU oA PR A fik
L, RHRESCAEEARE LCEITL, TEFH 2T 5
ZLERHEME LTS, UL, RoaHEOEA
FEVF CIRIHE &= CLT I 2 3 LIRS D 7s
W2 END, TR OMEER RFOT S 7 4 LR
N —OBF ARG LTz, BT A— U RIETHE, B
IO ES B T CEOIRRETHZ & @) »
b, TOIFEAZREICHET DL LT, MEIicEs
Wb B H 2] L3 & & O ZFARIENTTHET
e &z, FEEREIT SO THRET 5,

B

— 121

Il #Pebe 5tk

1. FAEH IR A E T O ERR AR E LA v
Z—EE - BETTEILE (BAF, L) OBRMEIE I
BWTERER A FEhi L 7z, HRHESIE, 1 L—24720,
ACFRERE 10 m, BEIE 2.5 m OAHRNCENT T 5% DT 0 4
fd& L7,

2. BEERAME O Z DRI T Y 2~V (Ficus
microcarpa) BAEKI 12ecm X E S 1m &AW o, FBIET
DT Z 7% 7 F 7 (Auricularia polytricha : 7R
81 %) W=, FEAIKD 4 5N, #16cm FIFEIZ
—HNT SEZEERE L, JFUK 1 AR%7= 0 520 B9z 2022 4
10 H 28 RICHEfE L7z, BEflfR, 2&midbzn) 1 » AM
#4171,

BEIRENET ' 2T (Malpighiaspp.) O 144 LA
HE AW, $EBERIEA~T V) —~_vF (Vicia villosa)
W,

3. RBREE HAMBEEO T iz R e #E
L, BERZICHH Le A2 Sd7e, tiXE LT
BX % 1 &, Ter T a2 LT )y F Rk
flE L7- WX (PlotA) % 2 f&ifT, RO tEr 7 2ffk L
O TJRAREBE L7 LR (Plot B) % 2 HPTaKE L
Too ~T U —_y FITEX Y720 125 ¢ R LT,
K70y MIRERE L, REKIMLORBRKIZAY
AFE2NWE S I -T2, TR T ROFUROENEIZD
WTIEKI T IR LT,

_ (ZPEH 2023412 A 27 A)



4. PIEHEB WEHEE L, HEEHE, TEERAR
& Lie, TERHEIIERNERIZIEATE DO 2SR (UL
T, BERA NN L, BRSZUARICHERE L7 13 % (n)
W%, HEOWBEEZNETHZETHELL, TE
BRARL, RELETI7%2 T 7OBEEDR 5em L
roborRHERSRE L, BEROERELRHR LT,

M BREER

2022 4F 11 A 29 H~2023 429 A 13 HOHIMIZHH L
To HEEA X 2 1R LTs, WIRNOS IR D)6 0 1R
HEIE 170.10 kg THo7=DICK L, WERKITEL S
THEFHIRIT Plot A 2344 19.15 kg, Plot B 23 55.95
kg TH O, BN L b3 5 & LH I 3msl ST
V72, Plot B i Plot A 12 iR~ % &K 3 {500 383
LT, R EAK AT 2 & CHERbIT S
DITHHIEND EEZ BTz, ~T V—_yFiL5 A
DEEALEESD, FhEiLTZd & b BT Uizl T o
PN RA TH -T2 EE X T2,

R 7 BIOREREA X b ORBEAKEIX 1913 mm T
HY, ZDOWN2/14~5/24 1 624.5mm, 8/24~9/13 1% 600.5
mm & 2 [BOFEFA N2 R TRIRD 64%DRKETH -
7oy, BEEERHORAE A U S DEEORKEN D7
Mol=l=®, HERHBR o 8E 2 BTz,

BEEOMZE (5) TIX, TI 5 %7 77 OATMEK %
SOV HES B E LG, BEHRAETTHD
BRAZEEE 100%DREED 5K 600g DT 7 47 3% 7 F 47 DN
SNz, L UFEARD G PlotB1 13 55 AT, PlotB2 IX
69 AT OT-FEEFIEI LI NI HEb 5, TEIK
% Plot B2 DFUA 1 A0S, 1862 g DADIHETH -
Too THUTHZERIC L0 FEEURETES RN o720
LEZ BN, MR & L CH R A e AR &
LCHRRENTWbd =Ry I Ve )X (Trema
orientalis) 12 30cm OHEAN 9 » HT125cm £ THRET
B0 (6), ZH5 LT-AHRARMEMAEDEDZ LT,
T IR TS OWNMEITHENT D LB LND,

SEIOFERNG, HEAROEEANIN BN TIIEA~AT Y —
Ny FCTEHAPE L, Bz Lo WA HRERE &0
CEAREMBEDES 2 LT, THERHENET 5T 7
07 LA R —OHEEMINRB SN, 5%, &0
CONERINE B L, &0 UIZ S WEAROHERTE
7 EERTT 5,

5| Rk
()'EARFER (2010) BV T D AR DR — B
JH - NN - BN - EBERROFE —. HAEE 92:226-

122

234
(2) ‘BEAKERL (2023) BuAIE DOJRIA & iR — B
HIRASERAR OB D OB IS —. AHRGE 105 : 27-43
(3) [ET- « ZVEERE - Vit — - A - SFE2830 - B
A« HHATER (2022) LHEENH RS B ARG E
V) HEHE OFEEIZ T 72 BUk A, EEETRFREE 90: 705
708

@) AFHE—ES- Y I 2 Svarv-hrF—3 o b
v F— - AN (2020) T A ARIIFICIB T DJEAE
D ZRIEOE NS T OME]. BRI AR L
£ 34: 103108

(5) ARHE—ER - Z2PEHRE - LA SCH (2023) & D ZHIRK
ek 2 V- TR S LSRR OBRFS. 25 72 [EIR
A L R 54 541-542

(6) &l « Creimf « FLEEIEME (2007) VT YrT ) %
DEHBIFIZOWT, RS EIRFIE o & —iF5E
st 50: 4345

25M  AFU-RyF ~
- T T Vadnbl
S ﬁf/ﬁx
. Ll R
oS | " rS
) i e
= -
¥ o WE
E NN
i L ealB
i
2 T~ [
RNIE Plot A Plot B
M-1. {EEBESRIC BT SRR O E
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