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Analysis of market sale prices of hardwood logs at the Morioka Logs Distribution Center
Tetsuya MICHINAKA'', Ikumi OTSUKA?, Eiji KODANI!

Forestry and Forest Products Research Institute; “Tohoku Res. Center, Forestry and Forest Products Research Institute

Abstract: In this study, we used sales lots data of 173,000 transactions on hardwood logs from September 2014 to May 2022 at the
Morioka Logs Distribution Center. We first clarified the partial correlations on lots transactions. Next, we conducted regression
analysis. Finally, we analyzed the trends and seasonal movements of transactions quantity and price. The results of the analysis
including all species showed that diameter grade, length grade, and volume had a positive impact on prices, while the mixture of
diameter and length had a negative impact on prices. The results of the regression analysis showed differences among species. As
an example of one reason for this, we found that while the proportion of oak logs for interior use is large, chestnut logs are traded
sometimes at high prices not only for interior use but also as structural timber for temples, shrines, and houses. Besides external
characteristics such as diameter and length, the quality and use of the wood affect the prices.

Keywords: diameter grade, length grade, mixture, trend movement, seasonal movement
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Table 2 Results of multiple regression analysis of price
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Current states of the use of gibier and its impact on community vitality in Nagano City, Nagano
Prefecture
Momoko MOGTI', Rinako INAGAKI?, Satoshi TACHIBANA?

! Tokyo University of Agriculture; 2Former University of Tsukuba; 3University of Tsukuba

Abstract: The purpose of this study was to clarify the current states of gibier use and its impact on community vitality. Nagano City,
Nagano Prefecture, one of the "gibier utilization model areas," was used as a case study. We conducted interview surveys with
persons responsible in February, August, and November 2019 at the Nagano prefectural office, Nagano city office, Nagano Hunting
Association, two meat processing facilities in Nagano city, a car manufacturing company that develops and sells mobile demolition
vehicles. We also conducted a questionnaire survey of gibier cuisine restaurants near Nagano station in August 2019. In Nagano city,
a mobile dismantling and processing vehicle was introduced in 2019 and a gibier processing center was opened at the same time to
promote consumption of gibier, and the opening of the center encourages wild animals to gibier food. The number of gibier cuisine
restaurants is limited and share of local consumption is higher. To expand the gibier consumption, it is necessary to further promote
gibier to local residents, gathering needs of tourists and devise a variety of sales.

Keywords: gibier cars, hunting, meat processing facility, gibier cuisine restaurants, gibier food distribution
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Formation process of private forests (artificial forests) in Shizuoka Prefecture and changes in
forest/forestry policy
Hiroshi TSUJII!, Tomoki TSUCHIYA?, Haruo SEKIOKA 3

IShizuoka Prefecture Shida-Haibara Agriculture and Forestry Office
ZFaculty of Regional Environment Science, Tokyo University of Agriculture Graduate School
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Abstract: In this research, we investigated the relationship between the process of creating privately owned forests in Shizuoka
Prefecture and forestry policy. As a result, it was revealed that the formation of the artificial forests was relevant to (1)
Implementation of large-scale afforestation projects such as the Hakone forest development project since 1952 (2) Breeding of
seedlings for forestry and dissemination of forestry.

Keywords: Privately-owned forests, afforestation, forest/forestry policy
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An overview of briquettes production to enhance forest biomass recovery and efficient utilization from
roundwood-producing forests in Tanzania
Christian Paul KOLONEL'2, Satoshi YOSHINO?, Takayoshi SATO?
'Sokoine University of Agriculture; >Tokyo University of Agriculture

Abstract: Bioenergy from woody residues contributes to ecological and socio-economic benefits; resource efficiency, income, and
energy availability, among others. Under doctoral research support programme for the project titled “Biomass resource recovery,
energy potentials and the economic impact of briquette fuel’s value chain in Tanzania” funded by NODAI Research Institute, a
preliminary study was conducted in May to July 2022 using an open-ended questionnaire and field observation. This paper
presents the status and extent of briquettes production, drawing information from three major briquetting companies in Mufindi
District, Iringa Region. Results indicated that current production is estimated at 1200tonnes/month, with a biomass recovery of
100% (non-carbonized briquettes) and between 30% and 50% for carbonized briquettes, having energy density ranging from 16 to
22.85 MJ/kg. Briquettes are exported to Germany at a price of 0.69 USD/kg while domestic markets fetch a price of 52-75
USD/tonne. In order to determine current and future biomass availability for briquetting industry, future work is needed to assess
biomass recovery and utilization efficiency based on annual wood residues productivity as a function of roundwood harvesting
cycles. Likewise, determining the contribution and impact of briquettes production to forest resources conservation and local
economy is important in future studies.

Keywords: Woody residues, forest biomass, sustainable forest management, briquettes, woodfuel.
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I Introduction documented by Ullah et al. (8) that briquettes production
Forests are known to provide goods and services that support contributes to provision of employment opportunities, income
the life and livelihoods of communities from the ancient times generation, and the potential for natural resource conservation.
to date. According to World Bioenergy Association (/0), the Being superior to conventional charcoal (charcoal from
forestry sector is the largest contributor to the global bioenergy deliberately cut down trees), briquettes are thus perceived as
mix whereby forestry products such woodfuel (charcoal and the best alternative and substitute energy carrier for woodfuel.
fuelwood), pellets and wood chips account for more than 85% However, there is limited information on the entire briquettes’
of all the biomass used for energy purposes. However, high value chain and hence the on-field performance of briquetting
demand for biomass energy has been observed to contribute to technologies in Tanzania is unknown (6). In attempt to cover
the increasing forest losses, particularly in tropical forests of such a knowledge gap, the current study presents the status
which majority of the communities rely on for daily livelihood and extent of briquettes production in Tanzania. The paper
options. It is generally perceived that briquettes are a better draws information from an initial survey of a PhD study done
substitute for woodfuel in Tanzania, aimed at replacing in May—July 2022 to examine how and to what extent
charcoal which has always been linked to the on-going forest man-made forests managed for timber production can
losses, with 1,895,248 tonnes of charcoal being produced contribute to energy poverty reduction and resource
annually (3). According to Wiskerke et al. (9), utilizing woody conservation.

biomass through briquetting technologies offers the potential

for a secure, reliable and renewable energy source. It is further II Materials and methods
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1. Study area In this section, the study area is presented
(Fig. 1). Tanzania has a total area of 945,087 square kilometers,
lying on the East Coast of Africa between 1° and 12°S latitude
and between 29° and 41°E longitude at an altitude between
358m and 5,950m above sea level. It has 888600 square
kilometers (94%) of total land area; of which agricultural land,
arable land, and forest area accounts for 44.62, 15.24, and
51.64 (% of land area) respectively. The total forested land
covers 48.1 million hectares, of which protection and
production forests covers 28.09 and 20 million hectares,
(58.04% and 41.6%

Commercial forest plantations cover around 325,000 hectares

of all forests) respectively (3).

with key species being pine and eucalyptus. Wood production
from Central government and Natural forests is estimated at
1,022,123m* and 500,000m* respectively (3). On the other
hand, Mufindi District lies between latitudes 8°.0’ and 9°.0’
South of the Equator and between longitudes 30°.0” and 36°.0°
East of the Greenwich, elevated at 1932 meters above sea
level. It is bordered by Iringa District to the North, Morogoro
Region to the East, Njombe Region to the south, and Mbeya
Region to the West.

2. Data collection Data were collected using an
open-ended questionnaire, administered to three major
briquetting companies in Mufindi District (Tanzania); namely
Agro-Express Ltd, Tractors Co. Ltd (Mkaa Endelevu), and
Office of the Participatory Forestry Programme II (PFP2).
Data were managed and analysed using Microsoft Excel

spreadsheet.
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Fig. 1 Map showing the study site (Mufindi District, Iringa).
III Results and discussion

In this section, results are presented and discussions made

regarding the status of briquettes production in the study area.

1. Status of production Similar to other areas in
Tanzania, the briquetting industry is run and dominated by the
private sector, producing both carbonized and non-carbonized
briquettes. A review by Yustas et al (/7) shows that at least 27
entities (individual firms, CBOs, NGOs and Companies) are
involved in Tanzania; with

in briquettes production

unreported/unknown production capacities and inactive
operations by most of the entities. However, the projected
production capacity for small, medium and large scales is
estimated at 60 kg/hr, 360 kg/hr, and 1320 kg/hr respectively
(11). The current production of briquettes in the study area was
found to be 1200 tonnes/month (on average), equivalent to
average annual production of 14400 tonnes/year (Table 1)
using pine wood waste as the main feedstock. For technologies
producing only non-carbonized briquettes, the biomass
conversion efficiency (recovery) was 100% (at Agro-Express
Ltd) while

(briquettes, gases, wood tar, black liquor at Tractors Co. Ltd)

technologies producing multiple products
had 30% and 50% biomass recovery. Briquettes energy
density was reported to range from 16.64 to 22.85 Ml/kg,
being in the same range as those reported by (/) and (2) for the
same species of which biomass feedstock is sourced from,
ranging from 19.4 to 24.9 MJ/kg and from 18.3 to 20.1 MJ/kg

(gross calorific value) respectively.

Table 1 Summary of data for briquettes production.

PFP2 Agro-Express Tractors  Co.
Ltd Ltd.
Feedstock Sawdust, Sawdust, Sawdust,
woodchips, rice  wood chips offcuts
husks, rice
straws
Feedstock cost 60 TZS/kg - 420 TZS/kg
Briquetting Hydraulic press, Mechanical Low pressure
press Screw extruder piston press screw extruder
Binder type None None Rice, maize,
wheat
Calorific value 16.64 -22.85 18.83 17.57
(MI/kg)
Production 210-300 2000 3000
capacity (kg/hr)
Percentage yield 100, 50, 30 94-97 25-30%*
Biomass 1,05,0.3 0.94-0.97 0.25-0.3
recovery




Selling price 300% and 500 121.264-1 49 1601.16
TZS/kg TZS/kg TZS/kg
Market place Within Tanzania ~ Within Germany
Tanzania
End-use Industrial, Industrial Barbecue
Training

* price for non-carbonized briquettes
** Jow briquette yield as multiple products are produced.

2. Utilization of briquettes It was found that briquettes
are mainly used in industrial applications such as in textile
industries for providing heat in boilers and generating steams
in various factories. Areas of utilization included, but not
limited to industrial boilers to generate steam (Textile and
Plywood Factories in Arusha, Dar es Salaam and Dodoma
regions); for barbecuing in Germany, and for training purposes
by Participatory Forestry Programme (PFP 2). In industrial
boilers (textile factories), 1 kg of non-carbonized briquettes
can replace up to 5 kg of conventional charcoal (Personal
communication with Mr. Rahul Kartha). All carbonized
briquettes from Tractors Co. Ltd (3000 kg/hr) are usually
exported to Germany for barbecuing, a price of 0.69 USD/kg
while domestic markets fetch a price of 52-75 USD/tonne
(exchange rate: 1 USD=2332 TZS and 1 EUR=2287.16 TZS
as of 7™ October 2022). Production of briquettes from
Participatory Forestry Program (PFP) serves for training
purposes to community based organizations (CBOs), farmer
groups and individual farmers using woody and non-woody
biomass feedstock. In all companies visited, quantities and
trends of production depends on customer orders.
Notwithstanding, we found that briquettes are less common in
domestic household cooking, thus briquettes’ application
remain prominent in the industrial sector. Despite that, the
Tanzania government continues to give an emphasis for
promotion and use of briquettes and other alternative energy
sources by the industrial sector, government institutions,
schools, military and refugee camps. The perception behind
this motive is that with the above mentioned sectors, large
quantities of woodfuel (charcoal and firewood) are consumed.
Therefore, with the use of briquettes, a greater impact may be
achieved in such high woodfuel consuming sectors and
sub-sectors in Tanzania. According to Mr. Rahul Kartha
(Manager of the briquetting factory at Agro-Express Co. Ltd),
briquettes production is more economical when exported to
foreign countries compared to domestic markets. The reason

for low pay in the domestic markets is the abundantly
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available woodfuel, mostly illegally and/or informally
produced from natural forests with lack of coordination and
monitoring.

3. The technology Based on pressure involved in
briquettes production, technologies are categorized into low,
medium, and high pressure compaction. On the basis of
briquetting instruments/machines, there is piston press
densification (hydraulic or mechanical press densification),
screw press densification and roller press densification. A
relationship was developed by Kolonel (4) to indicate the
suitability relationship between biomass (the feedstock)
characteristics, briquetting presses (the machines) and the
pressure (the operating medium) involved in briquettes (the
products) production. It was found in the study area that
briquetting technologies ranges from low to high pressure

briquetting technologies (refer to Fig. 2).
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Fig. 2 Categories of briquetting technologies.

From Fig. 2; low, medium, and high briquetting technologies
are characterized by low, medium and high investment and
operational costs respectively.

With low to high pressure technologies in the study area,
production consisted of two shifts, covering eight to ten hours.
It was also found that Screw extruders were used for
production of carbonized briquettes while Hydraulic presses
were useful for production of non-carbonized briquettes. On
the other hand, starch was used as binder in low-pressure
technologies for production of pillow-shaped briquettes (Fig.
3). Employing more than 150 workers, Tractors Company Ltd
(Mkaa Endelevu) exports their products to Germany for

barbecue, with a growing market potential. Similarly,



Agro-Express Co. Ltd plans to expand the production
machinery to 2 tonnes per day so as to meet the growing
market potential with the abundantly available biomass
feedstock from timber production chains. In this study, we
found also that production is not on a regular basis and hence

the quantity of briquettes exported could not be established.

Fig. 3 Pillow-shaped briquettes produced under low-pressure

briquetting technology.

IV Conclusion

Despite slow adoption of briquettes in the household sector,
there is noticeable adoption of briquettes utilization in the
industrial sector following the emphasis and directives of the
Tanzania government to ban the use of woodfuel. However,
biomass planning and feedstock supply is necessary for
sustainability of briquetting interventions. Siemens (7) pointed
out that the principal challenge when considering planning for
raw materials is to obtain enough biomass for sufficient
productions. Participatory Forestry Programme and Tractors
Co. Ltd. had to pay 60 Tshs/kg of woody residues and 5000
Tshs/m® offcuts feedstock respectively. In order to determine
the biomass availability for briquetting industry, future work is
targeted to assess biomass recovery and utilization efficiency
based on annual wood residues productivity as a function of
roundwood harvesting cycles. Likewise, determining the
contribution and impact of briquettes production to forest
resources conservation and local economy is the future plan of

current work.
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Utilization of Forest Environment Transfer Tax and analysis of characteristics by region
—Targeting municipalities with the privately owned artificial forest area of 1,000 ha or less—
Jiafan SHI', Makoto NOHTOMI'

!Graduate School of Environment and Energy Engineering, Waseda University

Abstract: In this paper, we surveyed to understand the use and planning of the Forest Environment Transfer Tax conducted for 121
local municipalities. As a result, untiled 2021, most of the local municipalities accumulated the Forest Environment Transfer Taxes
as a fund; in addition, most of the cities used tax for the preparations and implementations of an intention survey of forest owners
and timber and wood products produced outside the region. Based on this result, we classified the local municipalities and compared
the degree of importance placed on using the Forest Environment Transfer Tax between the types. Cities that allocated tax to
activities such as forest maintenance and timber used within the region are placing more emphasis on forest maintenance,
dissemination and enlightenment, and wood produced within the area, which aligns with the actual utilizations by 2021. On the
other hand, 70% of the municipalities, which allocated tax to activities such as the maintenance of forests outside the region and the
utilization of timber, are areas with a small forest area, which suggests there is an idea that "the utilization is limited, so selected it."

Keywords: the Forest Environment Transfer Tax, the forest management activity, local municipality, evaluation of importance
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Fig. 1 Utilization of forest environment transfer tax by 2021

-, 6.0%
I 54.8%
. 11.4%

| 4.8%

I 35.5%

I 13.9%

| 42%

-, 6.0%

W 54%

80.1%

2. BIEHEERULORER
2021 FEEF TOBERIROEF LY, BE5H & MR

& LT A%, THIK A HgedifA & LT, Humkpy -
AT 4 DITERME L, £-11TRT,
-1 FHRULORR
Table 1 Result of the classification
KR R X
BT MU R & LR 81
BRI HUBSMEER & e 40
BRI s - HUSSMEIRIN T & JeAsar 23
BN FREEOT, SRS T 22
X1 HURPNERR « MU RS,  HulsiPy I K S TR,
HUINFER ORI, AMERL AT & AHIEEL
X2 HEAMER [ HEED  OHUS O FRMIE I~ D HE,

#5800 Ok & Bl L7 R IEEER M, HusshE
M OFIH

R OEHE & ISV T RARIA B AR B Y,
fige U C & 7o PRS- Akl i o BIGR, G- Bl
[N % & o 5T & LT LT BHBIBIER 2 459,

F T, BERO BRI T D HUEREE St Loy
A £ 72, AR THRIBEO AR L,
X2 1233, RO HIGHIE, AN TARRAE A A
100 ha LA EIZEEF L, 500~1000 ha OFAA AR A TARHE AL
AT EIBEI R S %o 1=, FEHUI O B 1513 50 ha L
TR L, AN THERS S B BIRER &S
%<, 100 ha LA EOFHRERLED BIEEAIEF D720,
MPEER O RS A OB L Y, AN BIRRIXERITO
FIRIE & LA TR TARE AR E ME A L S
7o BRI BIERIT, AN TAKEFE D537 23 50 ha
WHETT 5 L &I, 100~500ha [ZH 0 LTWH I L
DG, FEE LRI OREANREET D Z L3 IR S,
FEBNTFEANL C TR % A 58RIV BRI, $RIs
T LRI R SN E2 D, FEMA THERELL
SHOBERDPEEREICHRS FBL WD EEZD,



WER ] oA oA eIV
80%

70%

60%
] 50%
B 40%

30% .

20% § : I '

10% H

0% | AN . I_I I_I [} | |

0 0~50  50~100 100~500 500~1000 1000~ ha

X-2. BRI OFA RN TARERE D504 Hifs

Fig. 2 Comparison of privately owned artificial forest area

3. HBRATORER

AT TOHEINIERE LT, RO
DRI DRI LB A®RE LT, LUT T, RO 2 8
OFEEB 2, JBonizRIEZRT 5 1) #5
Bt Bl 92k U 7o okl A - B L 7= Huf A, 2) 5Bl
G - FEhti EoREES,

1) BRI & RS - SRS BLERIE S LT 2021
AR F CITEEM U 72 U A S O 2 & Bk A oD B B AR
JEDOHEMERMIOFER A2 R 2 18T, ERNIBN T
SBEMRT BT 57 L EE L2 BN iR %
Do TERIE, HURPNIZ I 1T 2 AR, PN CREH
SNT=AMOFIH, HilskN oM RFERIEE OB TH
o7, 2021 FEEE TOMBREMET, HWEHDT=DIZ
IR AAEASL T, HURAN OZRMEENR, koW &%
TEFETEE), Wk CREH ST AR ORI Lo %
< DEIBEIESPAEE 72, BN R IsiIEm
A DUEfIFE & o, NEMIER, AW SV o
FIETH 5, £, (ROBERFE & EMLOILIZ LY,
el PN AR & BAR U 72 2S 5 3B L 7= ks v —J7,
RN FER OFIF S O N2 BB TE BN Y, EEAR L
F2. UG & S0 U 72 BGRE A o0 $ER0 ) ki

BEHARMRIFZE 74 (2023)

TWDREM L TOWZRWHEBEARLRL N Z L b o T,
RO BIBIRIT, EEEIHE > CESRBLAE 5 Hilgh e
RPN EFARD Z LN TE D,

FAUTH LT, BRI T, SR EHREAME
NI EDRRINTED, ZOH T, EEOFRICEDL LT,
MRS EEM ORI A EE T 5O EET 57 EHIE L
T HUE S LU Z v o T2, F 72, 2021 FREE TOMIR
FEas L b, EHERE A LW e Wk CREH &
NIARMICGESG B Ao - BIaREUS, EHEL WS H
R E Y 202 & h, RO BIRIKIZIE, ZO%E
ZEMRLTOROAER LIZ L ZABEET D Z &M
HEITZ, ED—TF, BHEGE Z R Lo U TR X
NIAMEFIR L2, 8 L O KBRS 4 5206 L
72052 LITERSNTHDER, FEhiiL T\ ieWEIR
RIFORL -T2,

2) FESPLOMTRGE - FhE_FOREE S ok« B e
BELTWe RS, TRIAGE EoREES ), MEigoE
i EOREES ) AT, TEHE - FEEIC B o 7 TE D
il EORZ ) ICaBEI N, FRNOSHEA TR A E
FOWHEEX | IEFT D0 EE, RO BIGEITESR
Efi LIcb 2 OWES 2L WD Z L3RS Nz
(B-3), BARMeNgES &2 LD &, THIRFHE Lo R
S ITBWT, [HRAEREEE BB G #TE O A BfE)
(M R OB A5 DN DR O, TEATE
FEROFEIR, [HFEEOREGESHENE D 2\ 23R
1RO ILBEOREEX & UTHY EiFbhie,

FO—J5, MHERE LT, FRIO AL TRE - &
BN T X DHMER N D72 <, R BB cE 2202
EJTHHRICREE S 2 U7 2 Lloxt LT, RO A
TR THUSNIC AR AR 72 < Mk IN COMERER ST
W5 ICEHTEDOREE S 2K TWD Z ERbhole

~

Table 2 Comparison of utilizations emphasized on and implemented utilizations

AT (N=81) AT (N=40)
BHHE % g % BEHEE b EhinF %

filu il & R 20 5 2 S L UGS O M i 2 SR 2 &

HIE N O ZRAAREE

BN DRRR » HREESCARRF IR B3 2 B T A~ M E OB i
G E i L7, Mol & Wl U O R iR B o R B

G E A L7 U CRE S A 2RI S 2
BHEHE A L CORWHIRCREEH SN ARM 2RI 2 2 &

MR TR S e AR 2RI+ 5 2 &

BT IR E BB 2T b 2 FEE T 2 T2 00 ORISR & AP Al FE
MEREE DTN (WHE, 7R, HEEEROEA

&

8.8 0.0 225 17.5
86.3 95.1 15.0 0.0
35.0 11.1 20.0 0.0
113 0.0 27.5 75
8.8 0.0 32.5 10.0
6.3 0.0 37.5 87.5
51.3 27.2 20.0 0.0
30.0 8.6 0.0 0.0
HETe) 27.5 9.9 0.0 0.0

19



0% 20% 40%
29. 6%

Rl o s T—

RSN EomEs M7

;‘I’@ * ’_fﬁ(ﬂ‘:@b’)ﬁ'_ﬁ’ﬁm 21. 0%

oL —

60%

LE: e
DHR I

B3, ARARBREEREGBIETE - SN RO RS DL
Fig. 3 Comparison of difficulties

Fiz, FIHASOENE LB, FEGRIEZMRE Lz
EROEM FOREEE &R0 D, MU 2 F 2
g e U7 BB & - C, HTTOMEFERD
ATE - RIRIZR Y, BRI 0D S22 AR D =
Ml RS 2 U T o —0F, AMFIHZ FEZ RS L
7RO BIBRIZ & - T, AMFIRIZET 52 BE4ET
EDNE (REEDNRR-S, BT L ORMFIADIX
HOXE) IINEES 2% U5, IO BIGIRITEER
D BIEAR & el UC TEHE - FEf_RIZ B30 - 7oA T B
FOTRR] & NEEE 28R U 7 BIE 23 RIS =)
S1ZH, FOHRTIE, RS TR - MR U725
MORRE] THEHED~ L U —DOAR ] TihERE O
TR ) Lo mRES AL I B, £
RIS BRI R R S 2902 TV D Z LAvRanT,

IV E£8

FAAAERIZIBNT, ABERORFEICLY, BEBIOM
FTIIZARIER B 573, EEBOTERFERIZ L > THT
7o ZOFRIO BB IHTIC & 0 RO B b7,
FEART D H0 AN T, HUSNTRENC B SRl A F
SRR BIRIRIY, HIRSMEB) G5Bl 4 i - 7o 58
IO BRI TEER LZBRAR L D IT-ox 0 L
T Afth, FEEEZHES TITEI % & AR D Rohi,
ZOFHO—D L LT, HINORARAN THOHE L
FARMBEDO L DR L TN D LRSS, BRI
A, EATOZRWEVE I 4 ARIZE IS 2 IR
THDD, BARANTARBE NI, 25 VIFRERRA
TAREAREDS NS <, BEHBUEIZ 72 o TORW BIRIRIC &
S TlE, HISN TOBGROMERBE SN TND Z & h
b, HIBAMIBEEIRS 54572\, £ T, E5R
DARREBE I, FIAFEENLTAHZ LICARLEx
LHrEZBND, FHT 2024 FEDOIRMIERBIBLO B
DIRED Z L EME 2, HIRAEROMEMEEZE LI, HUk
FERIGEICTE DARMREERL - BRMBREGE S BRI H D
FHENE, FERIIO BIGRIC & o THEZRBE L R Sh
Teo TD—F, BEBLORRRERE T, R FHE L

20

THERN O BIEIRICHUIN OFLE A TR H - T, H&
fiti L7V ATBEME K OV AR & oD C b A MR D 32
FEE TIZELRWEREDRENTZ, ZFOFEKE LT, A
B OENRE - M ITINEE S N EET D SR SR
b, FIT, FAAWIEMIITEMERE IR U RS 28
FIET D SEE LT, 3RO 81 HIR{ED H CRVEH
BB OR Y A EITo 72 62 Hikik%E, R
B, AR - AR, TIPS
T, FEMCTONEFS 2k Uiz (R-3), TOREE, B
BEC L o THRA DRI N R Z LB eoT,

£-3. AAMIEEHEERE Z & OIREE S ok
Table 3 Comparison of difficulties by stages
Bt BRRE - BE REWEG
BB % WGBS % BB %
(N=38) (N=12) (N=12)
FIMEH B Lo s 184 333 333
Fefti b oo RS 36.8 16.7 0
AHE - JE D o 7
Eokn Eore 27 167 83
Rzl L 132 333 50.0
FiqEIRS 10.5 0 16.7

BHEOEMED BIREIE, [TEBO~ /U —, Eh
BLOFIAFHOFHEOE)S, B R R R O /E
BRSNS D M IBNTE < OIREES 242 T S
DRONTZ, ZFHUTK LT, Bhid - AR B
SO REEHEPS O AR RIIE Lo RS 1ZHE 0 A
BIRVMAE R -T2, ZOWEESIE, BHIEET HF
BN TAROZIIRE DA, HWIERHOHNFOH
Wiz ArbobrRanTz, EOBLEZIKEZT, HIA
RO BMAENH I o7 & DIRBEEFR) b 5Bl & KT
U 7 Ok A D Feii & ket~ DB % X O ITHRGET 5 4%
TR D& EHIZ, BRUCRRER O OFELTRL,
T MHAf % F2hE L C & 72 BIRIRASANZ 2 & RS
BB X T2 ONEFEIT 50 bR HETH D,

BRE  AHEICNT, < O BIBIKCTEICSH
W72 & FE Lz, ZHIETEWZEREICD X B L E
FET,

5| FcER

(1) AREFFT (2016) #RHk - FREEE 2016, AREFFT, B
36pp

(2) HELES (2019) FRMEREEE G RLOE S AEOREA
KOZEDORFHIOUWT. BB 484: 3-20pp

() EEMIEL B L IHE (2020) HITH & AR E S
PRI, REMEG RS K, B 2pp



2

X B HARARIFZE 74 (2023)

ERMA DIRYEIZE T 5 EMBEERTORRE

ZIHAEAT - A2 2
VAARRFRFBE A E VIR AR - 2 AAR S E G IR

ER I FREREEEIIZHENBFEZLE LT D710, IHBOGITEMRICE D20, AR BIL, HigiEicisi)
BERIZDONTOZEOROTE - WEEE WL, RMBLEBROERZFAOLNIT A2 L Tha, TS XBIH
HGICFET 5 835 OfEtE & L, 200 BIEEL, ST, BTICRET 2 Misk 2 bRy 7z 255 figk 2 odrst g & Uiz,
KGR D Web YA R BEFRICETH¥— U — REGhRRa——Z28H L, SHEEEEE T, TORE,
BAESHED 2 —F—HF 145 T, TD I bV XA L HA T3 7 0, ZRAREZERETHEREX A T34 2o 7,
BoREREAET A Z LN TE 107 2 —F—% ZRocR, koo, ZERIEIAICRIIT S &, ko a—F—
TEWRGERBREEN T, AIROFER G, BRI 2 ABIER RO EEN X Tz,

F—U— N BRIREEEE, S, BEEE, Er

Forest-related exhibits in the Kanto region (Japan) museums
Mayuko MIURA!, Katsuaki SUGIURA?
!Graduate school of Bioresource Sciences, Nihon University; 2College of Bioresource Sciences, Nihon University

Abstract: Since forest environment education encompasses a variety of content, the activity sites are not limited to forests. Therefore, the
purpose of this study is to clarify the actual conditions of forest-related exhibitions by focusing on the methods and forms of learning
about forests in museums. The survey covered 835 museums in the Kanto region in Japan, of which 255 museums were included in the
analysis, excluding those related to history, art, science, and engineering. This study extracted, classified, and organized the exhibition
corners, containing forest-related keywords, through the websites of the target museums. As a result, there were 145 forest-related sections,
of which seven were touch and appreciate type and four were sensible type where the space itself was used as an exhibit. The 107 corers,
for which the authors were able to ascertain the exhibition type, were organized into two-dimensional, three-dimensional, and spatial
reproduction types, whereby, the majority of the corners contained three-dimensional exhibits. Hence, the results of this study revealed
the reality of forest-related exhibitions at the museums.

Keywords: forest environment education, forests and forestry learning, museum, exhibit
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The transition of land use for the traditional agricultural practice, Koba-saku,
in Minato, Tsushima City, Nagasaki Prefecture
Waka SONOHARA!, Sota SUZUKI!, Masataka SEKI!, Katsuaki SUGIURA!

ICallege of Bioresource Sciences, Nihon University

Abstract: In Tsushima City, Nagasaki Prefecture, traditional shifting field agriculture, known as “Koba-saku”, and charcoal
production were once practiced, and satoyama landscape with many fields and secondary forests was formed. Rodents are important
food resources for the Tsushima leopard cat, which is designated as an endangered species IA. Hardwood nuts and field crops are
necessary for rodents, and thus, Tsushima leopard cat conservation and maintenance for satoyama emvironment are closely related.
Therefore, in this study, we investigated the process by which the Koba-saku fields were abandoned after World War II and how
they reached their present state. We generated land cover maps using a geographic information system, with aerial photographs from
1955 to 2016 for a total of 8 years. The fields, including Koba-saku, were distributed on slopes near the yato area. They have been
decreasing in number since 1955 and disappeared in the 1980s. Abandoned Koba-saku fields were converted to coniferous
plantations or transitioned to broadleaf forests after being covered with grasses and shrubs.

Keywords: Koba-saku, Tsuhima leopard cat, Tsushima City, land cover transitions
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Knowledge required in the field of forest science from the qualifying examinations for forestry extension
supervisors
Ema MIZUI!, Katsuaki SUGIURA?

!Graduate School of Bioresource Sciences, Nihon University; 2College of Bioresource Sciences, Nihon University

Abstract: One of the qualifications available to prefectural officials in forestry and forestry is that of forestry extension supervisors.
The purpose of this study is to analyze the content of past examinations for forestry extension supervisors and to examine the
knowledge required in the field of forest science. The examinations studied were the written examinations for the general forestry
category and the regional forestry supervision category of the forestry extension advisor qualifying examination, and “Essentials of
forest and forestry practice (second edition)”” was used to classify the contents of the examinations. As a result, in the general forestry
category, questions were asked from almost all of the 26 chapters listed in the table of contents of the practical guide, but in the
regional forestry supervision category, which requires passing the general forestry category, many questions were related to specific
fields such as the forester system and proposed intensive forestry operations. This suggests that the qualifying examination for
forestry extension supervisors requires extensive knowledge of forest science, including the forestry field.

Keywords: qualification, university education, professional education, forest science, forestry extension supervisor
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Growth characteristics of Malaysian dipterocarp trees more than 20 years after planting
Tanaka KENZOQ!, Tatsuya OHTANI?, Daisuke HOSHINO?, Zamah Shari NUR HAJAR?

! Japan International Research Centre for Agricultural Sciences; 2 Forestry and Forest Products Research Institute; >Forest

Research Institute Malaysia

Abstract: Tropical rainforests of South-East Asia are suffering from degradation and declining productivity due to excessive
logging, and there is an urgent need to restore timber resources through the planting of useful tree species. Dipterocarp trees are
important as a timber resource and planting trials have been conducted in many areas, but there are many cases of monitoring
during the first few years after planting, and the growth and survival of trees planted more than 20 years after planting is still
unknown. To understand interspecific differences on growth and survival, we monitored growth and survival of two dipterocarp
tree species (Neobalanocarpus heimii and Shorea leprosula) for 22-years. The study was conducted in a forest reserve in Chikus,
Perak, Malaysia. Mature acacia plantations in this forest reserve were line-cutting and planted with potted dipterocarp seedlings.
Diameter and height growth in S. leprosula was faster than those of N. heimii. On the other hand, survival was higher in N. heimii
than in S. leprosula. These suggest the existence of growth and survival trade-off between dipterocarp species.

Keywords: Acacia, chengal, Dipterocarpaceae, Shorea, tropical forest
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Changes in tree growth, slenderness and crown length ratio in old-aged multi-storied plantations of
Japanese cedar (Cryptomeria japonica)
Kazuki MIYAMOTO', Reiji YONEDA?, Keiko FUKUMOTO?, Gaku HITSUMA!

'Forestry and Forest Products Research Institute; 2Shikoku Research Center, Forestry and Forest Products Research Institute

Abstract: To clarify the growth process of planted trees in multi-story plantations, we evaluated changes in slenderness
(height/diameter), crown length ratio, and diameter growth of planted trees in old-aged multi-story plantations of Japanese cedar
(Cryptomeria japonica) with upper trees exceeding 100 years old for 12 years since 2009. The slenderness tended to decrease with
age, and although the median was below 80 in the upper- and middle-story trees in many cases, it exceeded 100 in the lower-story
trees, raising concerns about weather damage. Crown length ratio generally remained above 40%, although some middle- and lower-
story trees were below 40%. The diameter growth rate showed an increasing trend with age, but the rate of the lower-story trees
remained low at about 0.25 cm/year. The effects of neighborhood competition on diameter growth rate were examined, showing
one-sided or two-sided competition in some cases. These results suggest that tree density management of lower-story trees is an
important practice in old-aged multi-storied plantations.

Keywords: Multi-storied plantations, Thinning, Slenderness (height/diameter), Crown length ratio, Neighborhood competition
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Table 1 Summary of study plots

MABE (F/ha)

Tree density
2009/2016(2015)/2021

#HoHE (m3/ha)
Stand volume
2009/2016(2015)/2021

Kol Lt 67/ 67/ 50 676.5/ 767.0/ 651.7
f 150/ 150/ 133 174.5/ 258.3/ 316.5
T 1167/ 667/ 550 20.8/ 21.9/ 274
Ko2 Lt 56/ 56/ 44 236.1/290.9/ 275.9
o 417/ 367/ 317 159.4/ 256.7/ 292.5
T 2567/1033/1017 98.7/ 725/ 97.8
KO4 Lt 60/ 60/ 40 187.7/ 216.1/ 182.2
T 1417/1317/ 1250 234.9/273.9/ 336.8

KOAD AR E & AT D RO fEIF2015F R E B
Data in the middle of tree density and stand volume in KO4 were
obtained in 2015
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L HPERSR ([H-Hb]/H x 100) ZH#e Lz, £7-. M
BEAOMERE GERER) (22T, 2009 4£~2016 4F

(KO4 132015 47) & 2016 4F (KO4 132015 4F) ~2021
D 2 SOHITHER LTz,

Tk, BHER SR L O RS ORI ZE i,
B E 7 & DR, PIERIOENEZFEENRETD
BIRRADIRET L IMM) &AWV TEHFHER OREE 5
VZFHM L 72, LMM O A FED & Tukey O EIC LD |
H72 D PERFAM OL B AT 72,

AR TIEE-, FERND_EEAROIREDTHiL-
2015~2016 “FLAED T — 2 Z FiVC, #HIE OfEiEY 4 X

(MEERR) AR SBT3
BT T VTR LT, (EERBiSoEEes LT, i@
FOFF (2) BB, MEREDOMBEERIZOWTHY
B S R E R L, nEsefatis Le, Tinfi
WrOFERD D RIBARZ 0 & T2 4% 9 m AN OFEHH &
L7z, Biesid., — s aE L., JIBARL Y E
BRREMEROAZ %G & Uiz BAL, BTS2 18
E L, TXTOEIMERE S E L BAr® 2 2% H
W,

fEFTIZIZZ U — > 7 b Rversion4.2.1 & Im B%%k, /<v
27— Ime4 O Imer B & /X > 47— multcomp @ glht B
ok iz,

I fEREEBE

1. ik b - PREAROBIRIIGRES S ET 2 Dh
TR FEmZ R LIz, 205 H KOl OHJEARE KO4 D
FREARIZOWTL HEFEM THEEEN AL (K-1),
KO2 O HIJEA Tl JMEA 80 LL_ED RV Ml Z 7R L7278,
ZOEFENTIEHFRETNTND 80 K Th-o72, THE
AROFRE BAL FEA 2 7R U722, W oO4E S ol
X100 BLEDOEVWMEEAERF L TR Y, KEENBRESN
LRETH -2 (X-2),

2. BhEER#E L - PEAROBHERHEIL 2015~2016 4
F I BRI SRS, LARIFEEFT B offi & 72
-7z (K-3), AEZEITKO2 OFJEA L KO4 O EEAT
Koz, k- HfEARE bBBTria 40%L EORBRESR
EHERF L QU s, FEARTIEKOL & KO4 (28T, 2015
~2016 4 & 2021 4R & O THEIC EH LT (K-4),
FEIZ KO4 TiE—BAX T L2 BHERSRAOCEIE Lz, £
72, KOl & KO2 O FEAILRiteia 40%LL EOfEERE
RAAERF L T2, KO4 TiE 40%7% T Ial DB & bl
1% < b,



KO1 KO2 KO4
60 60 60
L@ L@ L&
ns ns L
50 50 50 b
=)
S w0 — 40 40
i —
x
Q 30 30 30
T 2009 2016 2021 2009 2016 2021 2009 2015 2021
=
) KO1 KO2
3 150 150
X hE hE
R ns
125 125
a
100 ab 100
b |
75 75
50 50
2009 2016 2021 2009 2016 2021
RAEF
K-1. k- FEAROER L ORI

RIpDTNT 7y NI, WEEICHEFEOM CHEZE
Wi Z Lamd (p<005). ns (TAEAERL, LD
[PUR SRl g k7 o )8

Fig. 1 Changes in slenderness of upper- and middle-story trees
Different letters denote a significant difference in the measured
values between years (p < 0.05). ns; not significant. Subsequent

figures also follow this.

KO1 KO2 KO4

200 200 200
S
S A a e T
% 150 150 150
o ‘ b ¢ J b
T
=3 \ ] L
R 100 = 10 T 100 O
® |
Qé

50 50
2009 2016 2021

2009 2016 2021
AEE
X-2. TREARORLOREZE(

Fig. 2 Changes in slenderness of lower-story trees
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Fig. 3 Changes in crown length ratio of upper- and middle-story
trees
KO1 K02 KO4

S 100 100 100
8 b ns
x ab a
T 80 80 ‘ g a p ©
= \
Q |
= o} -
- 60 — ] — [ | }7 60
M 40 40 ‘ 01— |
X \
®

# 20 20 20
2009 2016 2021 2009 2016 2021

REE
4. FREAOBHER RO L

Fig. 4 Changes in crown length ratio of lower-story trees

2009 2015 2021

A OE L LTiE, WPhoORER L E O
EERDEEREOMEEZ R L, HIEOY A XNRKEWN
ERIE EZ DB OMEED LW LR ENTZ, 2T
Z. KOl TiX BAL HHOEA DAL ERADNRE
KO4 Ti% BAL & BAr WHEZRADHREEZ R LTZ, KO2
TIIHE BB S ORI HiLRi»oT-, KOL &
KO2 [ I=BRTHLDIZHR L, KO4 (F_BEMHTHY |
KO4 O FEAIKT a0 8T iz 5T
WBEEZBND, —J7, KO4 O FBARDIIARE L
DIMFIIMOTFAEX LY HEWZ EnD (FF-1) (5). KO4
THEZRBEEREBFOZE, K2 BArOZIRIE, TEAR
ES LOMEKREHGHC L D b0 L HEE S LD,



KO1 KO2 KO4
1.50 L}g b 1.50 t}g 1.50 _t@
1.25 1.25 ns 1.25 ns
a
~
'H:}' 1.00 1.00 1.00
N
£ I
L o015 075 0.75
{x
.'g’ﬂ 0.50 0.50 0.50
u 20002 16202 20002 L1620 200902 15202
E§ KO1 KO2
& 200 2.00
il s hE ns
fE a 1
= 50 50
100 —— 1.00
0.50 0.50
0.00 0.00
20092016 2016-2021 20092016 2016-2021
RAEF
B-5. b - PEARDEERIEE ORERAAL
Fig. 5 Changes in diameter growth rate of upper- and middle-
story trees
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Fig. 6 Changes in diameter growth rate of lower-story trees
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Table 2 Effects of initial diameter and neighborhood

competition on diameter growth rate of middle- and lower-story

trees
BRETVIHEEME
EFNETH K01 K02 K04
(Gd~D+BA,)
HeEmsERE (D) 0.0229 *** 0.0302 *** 0.0293 ***
—AAEE%E (BA)  —0.0221 ns -0.0479 ns -0.129 *
(Gd~BA,)
—FEEE% (BA)  —0.435** —0.484 ns —0.308 ***
(Gd~D+BA7)
HEksER (D) 0.0231 *** 0.0305 *** 0.0336 ***
WAHEFHESE (BA) —0.0170 ns 0.0188 ns -0.134 *
Gd, BEEMEREE, *, p<0.05; **, p<0.01; ***, p<0.001; ns, not significant
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Growth of competing vegetation in newly planted Japanese cedar plantations after the cessation of
weeding in Ibaraki prefecture, Japan
Tetsuya IGARASHI', Shigeo KURAMOTO!, Shirou OKUDA'

IForestry and Forest Products Research Institute

Abstract: Approximately 50% of Japan's planted forests are ready for final cutting. However, reforestation is not progressing due
to high costs and labor shortages. In order to ensure the renewal of planted forests, it is important to reduce the cost of nursery work,
and one of the ways to do this is to omit weeding. In order to provide objective criteria for determining whether or not to omit
weeding, it is necessary to estimate the amount of growth of competing vegetation heights when weeding is stopped. Sixty-four 2
m x 2 m quadrats were installed in 25 forests of new cedar plantations of 2 to 5 years old that were weeded every year, and the inside
of the quadrat were kept without weeding to measure the amount of growth of vegetation height. The effects of location and
vegetation type on vegetation height growth were also estimated. Compared to the year following the cessation of weeding, the
average height growth of the weed-dominated forest area increased from about 23 cm to about 82 cm in the following two years.
This was presumably due to the restoration of underground storage nutrients that had been suppressed to low levels by the weeding.

Keywords: Japanese cedar plantation, omission of weeding, competing vegetation, vegetation height, growth rate
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Prediction of tree height at the end of the growing season in a 4-year-old forest based on the data
obtained from surveying each tree at a Cryptomeria japonica planting test site.
Tatsuya SHIMIZU!, Masami TSUKAHARA', Wataru SATO!

'Niigata Prefectural Forest Research Institute

Abstract: We constructed a model for estimating tree height at the end of the growth period in the 4th year based on the survey data
of each tree, which can be used as a criterion for weeding. Regression analysis was performed using Bayesian statistics. The response
variable in the model was the height of undamaged individual trees at the end of 4th year growing season, and the explanatory
variables were the tree shape of individuals at the planting and at the end of the 3rd year growing season, seedling type, and survey
site. The results showed that the model was well fitted with tree height at the end of 3rd growing season as an explanatory variable,
which had a significant effect on the response variable. The difference between the upper and lower bounds of the 95% prediction
interval in this model was approximately 70 cm.

Key-word: Cryptomeria japonica, growth forecast, regression analysis, initial growth
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Table 2 Results of GLM (R = 0.889)
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3 iRAH (Z50)* 19.09 3.07 13.15 25.03 0.889 10008.18
AR (FF 1)* 7.10 214 283 1127
AL (B5R)* -7.70 224 -12.11  -326
T (2 -0.55 162 -3.96  2.54
Gy f* 31.98 473 2264 41.14
RS AE O * 126 002 121 130
HRIB3AE D TR > -0.17 0.06 -028 -0.05
i FE (B 0.98 126 -145 350
4 ek (=5)* 19.10 310 1306 2528 889 1000976
AL (K b)* 6.96 220 270 1128
PHATHL (BHIR)* -7.59 232 -12.11  -3.08
TR (I Z) -0.23 158 344 299

* DMPTZRRBAZHUE 95%EFIXIIC B 2 & E 720,
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#£-3. GLM OfER (R =0.888)
Table 3 Results of GLM (R = 0.888)

- - . b %7 b %7 95%f5 H X [H] N
i BLES e o <
B mEER Wi me Fm g R WAIC
Gy f* 20.72 269 1541 2597
HRlH3AE o4 1.26 002 122 129
HIRE (H)* 241 123 002 478
5 (=5%)* 20.16 300 1407 2626 888 1001455
i (FFE)* 835 197 459 1231
A (5R)* -5.63 217 -988 -137
)y 21.59 316 1541 2779
HRlm3 A OO 1.25 002 121 129
R (R )* 2.52 122 007 495
6 HATHL (Z50)* 20.04 319 1397 2637 0888 10016.18
A (R E)* 7.79 228 340 1225
A (B5R)* -5.93 231 -1031 -1.14
MR (i 2) 0.93 158  -2.15  4.08
g 21.01 276 1561 2644
1.26 002 123 130
7 19.52 301 1373 2562 0.888 10017.01
833 204 438 1223
FAH (HIO)* -5.81 221 -10.13  -1.39
Gy f* 21.49 3.06 1553 2743
RlH3AE oA 1.26 002 122 130
A (50 19.27 3.02 1329 2531
8 tHiL (FF b)* 8.00 215 382 1228 888 1001922
AR (BHIR)* -5.99 215 -10.03  -1.62
R (R Z) 0.38 1.60 275  3.62
* DMV ZAE L 95 %lEHIKNCE m 2 E 720,
2
#-4. GLM OfER (R =0.870)
2
Table 4 Results of GLM (R™ = 0.870)
e - y % % 95%(5 I X [H] B
i BE: phigs ot .
i B wir e pm bm X WAIC
G 35.61 361 2869 4271
HRlm3 AR OO 122 002 1.19 125
o MRAm3AED TR L -0.09 005 -020 001 %870 1015638
TR (I Z) 1.53 130  -088 421
g fr* 30.26 186 2662 3392
10 Rlm34E R 122 002 1.19 126 0870 10157.57
R (R Z) 1.98 139  -0.50 498
Gy 30.04 1.81 2656 33.55
PRI O H 122 002 118 125
Wl (o) 0.99 108 -103 316 0870 1015739
T (2 2.10 141 040  5.09
Gy f* 35.76 3.67 2850 4296
12 ARlim34E o4 1.23 001 120 126 0.870 10157.81
HRER3AE DT -0.10 0.05  -020  0.00
G 35.51 369 2839 4283
HRlm3 AR R 123 0.01 120 126
13 MRlm3AEDO TR L -0.10 005 -020 000 870 1015836
HIFE (#R1) 0.26 098 -1.60 239
g fr* 29.70 1.83 2597 3333
14 i3 eE ot 123 002 120 126 0870 1013996
Gy f* 29.52 191 2590 3371
15 ARlm34E o4 1.23 002 120 126 0.870 10160.76
i FE () 0.80 101 -1.07 297
* DB 95Ul E 2 A E 220
500
.l y=1.23x+29.70
4601 YV T 1.£3X -
440 .
£ 420 n=1,132
E 400
{0 380
75 360
x§340
1320
+D‘__!,wo
280
™~ 260
$ 240
=R 220
1w 200
42180
ngeo
Pty
S 120
$5100 4
¥ % HiE
o P b |
40 e wa:]
20 . %%Ea?'-
0
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
HERED MR T B R DS (om)
X1, Hhln 3 423 LUV 4 FEDORERIF TR D

REHA DR O BILR
FHRIE GLM DR, JRED N> F v 71 95% FRIK I 47~ 7,
Fig. 1 Relationship between the height of planted trees at
the end of the growing season of 3rd and 4th year
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FPOTOHRM THDaF IR0 XX E, SMVERBIEOBENRZ <ERENTEY, A&D A>T/ NEFENOBREE
DRRDMZDOMR SN TND ZEBLV, T O &5 I AGERHITE AR O EMEARIER A S 2 5 L CEER
BRIZ - TODA, AT DEREHOESRIECET 2 1EWIT, M8/ &L T TRy, £2T
SMVEBIRIET R 25 L U, FEARDLL O rDNA-ITS SIS 5D TR OB &2~ T ORER, RIREh
T 466 187> & I AEM R OFEEZ 72 S 2 WVELVI A BR E 14 B 28 J& 177 TG B, 245 OB O I THIE
HIRFECOMTERERBITR 2 LI RV Bk 5 Z LR STz,

F—U—FAMVERERE, FHEE, RARARE, #TRR, ke

Trends in the occurrence of ectomycorrhizal sporocarps in urban forest park
Megumi TANAKA!, Makoto SHIRAKAWA?

! Faculty of Regional Environment Science, Tokyo University of Agriculture;

2 Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: Secondary forests remaining in urban areas are often used as natural parks, green spaces, and other natural environments
close to the community. The forests are often composed of small, human-infested areas with different environments, with many
ectomycorrhizal (ECM) tree species remaining, such as chestnut-leaved oak (Quercus serrata) and sawtooth oak (Q. acutissima),
which were once used for firewood and charcoal. Such parks and green spaces play an important role in biodiversity conservation
in urban areas, but information on the species diversity of symbiotic mycorrhizal fungi is not fully understood, when compared to
species of plants and animals. In this study, ECM fungal sporocarps production was surveyed to reveal trends in occurrence and
species composition based on internal transcribed spacer (ITS) rDNA sequences. We collected 466 sporocarps and identified them
based on DNA barcoding. After excluding those classified as saprophytic or did not meet the criteria, we finally obtained 177 species
belonging to 14 families and 28 genera. These trends in the bias of species occurrence suggested that topographical features and the
difference of canopy tree species affected ECM fungal communities.

Keywords: ectomycorrhizal fungi, sporocarp, forest park, urban area, secondary forest

I XC®IZ 7 (Quercus serrata) °7 XX (Q. acutissima) 7L, 7>

IR IRATT D RIS, HUBO &7 B REREE DT DRI D4 T T b B S EIRME ORI TR S
E L THAARSRM 7 SITIEH SN TWD Z &3 % TNDZ EREL, MRITITENRD & AT D4R
WD) TNHD IR TIL, AEELTOFHEER & HDOTFENR L ABNDH(S), FDTHINHORIAE
L7 BRI ORI T 5130y, FEHIC R FOHRE LA BURIT 8> D BEAR T DO LARNE b LS 2 & ARE
E NS T REEW D RE S D 70 E OEWIRY e NATRELD SND, LMLRAn, R RS 2wk
M HNTND, ZD78, RNIZNEFEDDBRIE D F FEOTELERIEIZ B3 A 15T 8RR/ HE)
7R HREAETHER SN TND Z ERZLN, 70 8 LT B L RTE4 TRV, £ 2 CTAME T,

TR ETER LT AR, Bix e AR E S SEFEIRME T RIRE )G & LT AEREZITV, HRNO
LEINRREEZR L TRV ), TOHIROEY SRR FEARDL & TR OB 2B B M2 95 2 & 2l Tz,
BB THHEEREHZHSTODHE), @A
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1. A FHESHE R\ E T O RIRAR (K
-1) TIio7, BBRARIIZEREOIGHICAEL, 2
Bl EAE A 32 ha, FEZEITKI 100m Th 2, AREALE
1K<, MIZTEL Y, I ORBIRIEHEIC A A
FHETHD, MAEIEZXaTFT, /XX, THVT

(Carpinus laxiflora), Y~ 2 Z (Cerasus jamasakura) ,
7'V (Castanea crenata) 7% & CHERL S 5 #URIFG 70 MEAR
HOFHEH L THB3),

2. FEEOHIRLEHE ARG SR T
11, 2R 2km OL— FERE LR (K15 £-1),
Jb— MIMIE &SRB OB L BE L, BAR, IR, S,

B Z L EAUTTRE LT,
\‘
<
0 190 /" pogm\
-

©0penStreetMap contributors
AT & BRIV — b (R OISR
PRIk, B ITHLI S DA R AR

Fig. 1 Study site and sampling routes (Black bold lines)

F-1. — MIOFEHTIZ A7 RIS 5
Table 1 Total number of analyzed sporocarps collected by

route sampling

B5 EEEm) MERERE R REEK
| 212 aF3 EiR 93
A 130 /%9475 R 66
E 317 ar7 EiR 60
H 233 aF3 EiR 56
B 205 7 XF Bk 42
C 143 7 X¥ i 36
F 123 aF3 R 32
D 323 aF3 EiR 29
K 137 ar7 iR 24
J 50 THhTY B3 4
G 64 Thwy i 2

HHH AT 444

2020 45 9 A ~2022 £4F 8 A o> 2 FEHIIZANT, AT 1]
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BERE L TCODEHIINRED | HOHZEZERL, %4
BREEIS L OTEREIG & 508k L7214, 60 °C iR\ s ©
— BRI Z AT, R L LT ) A b3k
WZEEL, IR THRAE L,

BRI L 72 7R OFEHEE I I T O HETIT - 12, Foli
AN ZEY L, & CTAB Q)b LL X
DNeasy Plant MiniKit  (QIAGEN) % i\ T DNA % Hifit
L, ITSIF & ITS4 D7 5 A ~=—~27 % FI T tDNA-ITS
FEI (ITS1+5.8S+HITS2) @ PCR Hifg M (N —27 = A%
1T 72, NCBI @ BLAST #Z & AV CTHEA R L~ Lo
HWEEIT o712, 155N EFID HEFIER 300 bp (27272
WHDIIBA L, B/ ERY—RaT 97 TZ I RH
V27 LT, BLAST # R0 BB AEMOFFIR L HEE ST
To W U T ATIRNT N H LY RN,

BB R O ISR OV Bk &S, A 559
53 km 7= RGN\ EFBIRIETOT — 2 AL, A
T L ORESR L OMBIBMR R, Fn, TEREE
KRR D FEF b3 ATid L — RO Jaccard $54 & Non-metric
multidimensional scaling (NMDS) % fv 7=, BHA—
HiD/— FOF — 2 &, - odiaii o
BT DRHHERIEAS 3 LLED 26 fE (MOTUs) {220
THE/ARET — 4% & LT EMRITY 7 b PC-ORD 6.08

(MjM Software) % FHVNTHENT L7,

m fEREEE

2 AEMDOFFEAIER AT TR, A5 466 1875ERH
STz, BEEOHERE X2 1R T, WTFHROEIZBN,
ThH 6 Anb 10 ADFEHENR%4L, BEOY—T I3
EMD2EEZ 52 EMAx T2, TRIROFRAMEREICIT
HU D SEL IR & K BN EET D () LsnThY,
AIFRIZBNTHEHKIEN 20CEBAT=-H7-0 15
BN < e bfinns bz, £, SIS Ak
REOMIZITAE /B (R?=0.6305, P<0.05) 23A4 53
723, BRELB R B OOk ET — & & OBMRMEZI S0
IR BTz,

Jb— NBIDIRNTIZ AT T IR B & -1 1T,
FIEEAITEEATH Y, — NS BRI AR
W7ol (R=02719), BREEENAE D> 7=DIFEICRE
RHFICHRE LIZL— R THY, FHZI, B, HTEHLER
&, £7-, IREED A THEZE < OF-FHUEHEHL
SNiz, &5, FCAV—FETH-TH, aroh
Ble &, DI PRMRROBIIC X 5 FFERAEDE LD
F DAV, AFRAH CIXRNBOREE S I RARIZRRE &
NTWATZDREDER I NOT VI LT, 1R A
Jb— MIABEALE ORE S AME < LB 3 23\ EFTIC
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Fig. 2 Monthly precipitation and average temperature (above) and the number of sporocarps collected per month (below)



F2. HEE SNIAVERIRE #-3. HMEHEREOR (MOTUs) Z & Oftti% A7 20 fll
Table 2 List of estimated genus or family of Table 3 Top 20 detected ectomycorrhizal fungal species
ectomycorrhizal fungi (MOTUs)
B % E % m % JEfRZ ¥ 4 R
Amanitaceae Ty RTR 1 Lactarius sp.1 11
Amanita TYIRTIE 2 Russula sp.1 10
Amanitaceae sp. Ty 7R sp. .
Boletaceae 1 7F& 3 Lactarius sp.2 !
Aureoboletus IAYAYVRTRE 4 Sclerodermataceae sp. 6
Boletellus FONFATTFIE 4 Xerocomus sp. 6
Butyriboletus - 4 Amanita sp.1 6
Chalciporus avavA 7\\-)-)% 7 Russula sp.2 5
Gyroporus JUARATFRE
lanmaoa . 7 Russula sp.3 5
Pseudoaustroboletus FARZL AT AT FE 7 Russula sp.4 5
Pulchroboletus - 7 Inocybe sp. 5
Tvlopitus =HATTR 11 Russula sp.b 4
Xanthoconium TYOaAATFE
Xerocomellus FvaAUTITERTE 11 Entoloma sp. 4
Xerocomus T AR 11 Lactarius sp.3 4
Boletaceae sp. A 7 F % sp. 11 Laccaria vinaceoavellanea 4
Cantharellaceae Ty AR 11 Russula sp.6 4
Cantharellus TYRRTE .
Craterellus IAZYyRETE 16 Amanitaceae sp. 3
Cortinariaceae PAE S T 16 Russula sp.7 3
Cortinarius PAVE D T 16 Russula sp.8 3
Elaphomycetaceae VFR IR 16 Russula sp.9 3
Elaphomyces VIR IR \ 16 Amanita sp.2 3
Entolomataceae Ay Ry ADH
Entoloma ARV AR
Helvellaceae JRYY a7 grR c e
Helvella JRYY 22 E SR
Hydnangiaceae ERF>UFULE &
Laccaria FYRETRE é
Hymenogastraceae EX/ ARTILE ar7iR
Hebeloma TH7Y T8
Inocybaceae TR
Inocybe TERTE P
Inosperma - 1
Inocybaceae sp. T & sp. B
Russulaceae NZ g R s XXEH A
Lactarius NNV RTE *
e/ x%-HY77R
Lactifluus FFRTE
Russula RNZZTE
Russulaceae sp. RZ 78 sp.
Sclerodermataceae —t¥avof Axis 1 Stress—0.165
_ Sclerodermataceas sp. =2 7 B . -3, NMDSICKL %/ — b 2 & OSMEEIRE OFFFIE
Suillaceae XA VA TFR
Suillus IAYATFE Fig. 3 NMDS ordination of ECM fungal communities among
Tricholomataceae FUAVR the sampling routes
Tricholoma FUXAVRE
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FEMIE " - SRR - UL - R 5 I
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BHE BB NZFH L OFERONEA~OF A O W REM 2 RFTT 272 oI, FAEEND, a7 oAk
ERRRIC IR DB & FE M L T\ D, ABFFETIE, RO DBV 7V 2 F 7 o ORI 23 A FHEFAR D Rl &
WRIFTREMONTT D2 &2 BB E Uiz, MR ORI, MEREH, SEWERRE DS, T AEF 4 D,
TR F I ERESMEIEEID 4 IR E LT, REEk 1, 4 4F B R OBHEICKE L TR ORI bz o iz,
fEFk 2, 3 BHROBIEIIK LT/ NAZFA 2 L IEBORZBEAERICHEBRIEORRE LT, FEELERIZ DUV T
LB AAT oI fER, MK EHEIE L 72X OB THERENHR LD o Tz, APFREOFMTIL, RO A OB
{7 VB T Ui TIEA TR OB EE ORI Do T,

F—U— N IR, PSR, BB 2T, ME, RJCERR

Effect of glutathione disulfide application at planting time on growth of cedar container seedlings
Hiroyuki TOBITA!, Shiro OKUDA!, Hisanori HARAYAMA!, Akira UEMURA!, Ken’ichi OGAWA?

! Forestry and Forest Products Research Institute; 2 Research Institute for Biological Sciences

Abstract: In order to investigate the possibility of improving reafforestation efficiency with glutathione disulfide (GSSG), we are
conducting efficacy trials on GSSG application at the time of seed production, nursery of the seedlings, and planting of them. The
objective of this study is to determine the effect of GSSG application at the time of planting on the growth of Cryptomeria japonica
(cedar) in a reafforested area. We established four treatments at planting: No application, slow-release fertilizer alone, GSSG alone,
and a combination of GSSG and the slow-release fertilizer. While there was no effect of fertilizer treatment on tree height at the end
of the first or the fourth growth period after planting, at the end of the second or third growth period, there was a significant positive
interaction between GSSG and the fertilizer. Nevertheless, multiple comparisons among the treatments showed no significant
difference (p < 0.05) between the control and the other three treatments and the application of GSSG alone at planting time did not
promote the growth of cedars under the conditions of this study.

Keywords: Slow-release fertilizer, Reafforestation, Glutathione disulfide, Tree height, Root diameter
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Fig. 1 Height of cedar container seedlings at the end of each
growing season after planting in each treatment. Different
alphabets indicate significant differences among treatments
(Tukey, p <0.05).
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DOLXFELIRED p EOFEF (*; p<0.05, **; p<0.01, ***;
p <0.001, ns; not significant)

Table 1. Results of likelihood ratio test of GLMM for post-

planting height of cedar container seedlings
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Fig. 2 Diameter of cedar container seedlings at the end of each
growing season after planting in each treatment. Different
alphabets indicate significant differences among treatments
(Tukey, p < 0.05).
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Table 2. Results of likelihood ratio test of GLMM for post-

planting diameter of cedar container seedlings
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GLMM DX FEHRED p EOFEFR (*; p < 0.05, **; p <
0.01, ***; p < 0.001, ns; not significant)
Table 3. Results of likelihood ratio test of GLMM for post-

planting crown width of cedar container seedlings
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Fig. 3 Height of cedar container seedlings at the end of each
season after planting (n = 1), shown for each planting location.
Planting location 1 corresponds to the top of the slope and
location 20 corresponds to the bottom of the slope. Planting

positions 1, 9, and 15 are located just below the work road.
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Effect of mechanical and wind stimulation on suppression of excessive elongation

in Cryptomeria japonica containerized seedlings
Shinya ABE!

Tbaraki Prefectural Forestry Research Institute

Abstract: Containerized seedlings tend to have large H/D ratio because they are cultivated in high density. The seedlings are

susceptible to wind perversion, and it is reported that the seedlings give priority to stem diameter growth after planting, resulting in

delayed tree height growth. In order to solve this problem, this study investigated the effects of mechanical stimulation and wind

stimulation on growth of containerized seedlings; the former stimulation is used to prevent excessive height growth in vegetables

high-density seedling production; the latter is known to suppress the elongation of trees and promote diameter growth. This study

found that wind stimulation promoted stem diameter growth. It also found that mechanical stimulation promoted stem diameter

growth more than wind stimulation and suppressed the growth of height. In addition, it was suggested that mechanical stimulation

and wind stimulation affected shape of seedlings, such as root system and branching.

Keywords: Containerized seedlings, H/D retio, Mechanical stimulation, Suppression of excessive elongation, Wind stimulation
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Table 1 Coefficient estimates and AIC obtained using generalized linear models and measurement data in September
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Relationship between the growth of Cryptomeria japonica container seedlings and the effective
cumulative temperature
Mineko OHIRA!, Taro YAMANOBE!, Megumi KIMURA!, Makoto TAKAHASHI!

'Forest Tree Breeding Center, Forestry and Forest Products Research Institute

Abstract: To predict the growth of Cryptomeria japonica container seedlings for efficient production and shipping of the seedlings,
we investigated the relationship between effective cumulative temperature after sowing and the height of container seedlings. Seeds
of four families were sown in early March, transplanted to containers in early April, and the seedling height was measured monthly
thereafter. The relationship between the effective cumulative temperature after sowing and seedling height was explained using two
linear regression equations, which corresponded the period of gradual growth after transplanting and the period of vigorous growth
thereafter. The intersection of both regression lines was estimated to be 4.6 cm in seedling height and 1,104°C-day in effective
cumulative temperature. From the regression equations obtained, the transplanting deadline to obtained container seedlings of 35
cm median height was calculated backwards and estimated to be May 6. These results indicate that the relationship between effective
cumulative temperature and seedling height can be expressed using two linear regression equations, that is, growth can be predicted
and transplanting deadline can be estimated from temperature data in different regions.

Keywords: growth prediction, adjustment of shipping seedlings, transplant deadline, seedling height
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Fig. 3 Estimated height of Cryptomeria japonica container seedlings transplanted on the 6th of May 2021

The 6th of May in 2021 was the estimated transplantation day in which the plant sprouted and had a height of 1.3 cm, and it reached a height of 35 cm

on the 31st of October 2021, according to equation (6), equation (7), and equation (8).
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Fig. 4 Familial difference in the parameters in equation (7) and equation (8)

Regression equation for the slope of the primary growth period (a,,), slope of the vigorous growth period (a,,), and coefficient of determination of
the vigorous growth period (R?).  Parameters with the same letter are not different significantly (Wilcoxon rank sum test with Benjamini-Hockberg

adjustment of p-value, p<0.05).
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Clonal propagation by tissue culture, and field test planting of the clonal plant in a pharmaceutical
woody climbing plant, Uncaria rhynchophylla
Toru TANIGUCHI', Ken-ichi KONAGAYA!, Shutaro YAMAGUCH]I?

! Forest Bio-Research Center, Forestry and Forest Products Research Institute; 2 Kansai Regional Breeding Office, Forest Tree

Breeding Center, Forestry and Forest Products Research Institute

Abstract: Stem segments with hook of Uncaria rhynchophylla is a material plant for Kanpo medicines that is effective for stress
reduction, insomnia, and symptoms associated with hypertension and dementia. Tissue culture is an effective method for mass
propagation of this species. Therefore, five type of explants were tested for shoot formation and growth of the shoot. It was concluded
that nodal explants adjacent to main axis that did not develop hooks were the most suitable explants. The explants formed shoots at
a highest rate and the shoot growth was good. Clonal plants were produced after subculture of shoot, rooting of shoot, and
acclimatization. These plants propagated from 25 individuals were planted in the field, and they grew healthy with an average height
of 121 cm and an average diameter at ground level of 14 mm in the planting year. Fields in which these tissue cultured clones were
planted are used as test sites to evaluate growth, yield, and medicinal properties.

Keywords: Uncaria rhiynchophylla, tissue culture, explant, clonal propagation, field test
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Comparison of the extent of forest distribution in the 1960s and 2020s around Ulaanbaatar, Mongolia
Kohei SUZUKI'!, Yuki KONAGAYA?, Mitsuko WATANABE?, Takashi KAMIJO!, Norikazu YAMANAKA?

'University of Tsukuba; ?National Museum of Ethnology; *Bunkyo University; “Tottori University

Abstract: Using satellite imagery, we compared the extent of forest distribution around Ulaanbaatar in the 1960s and today. Three
areas were selected for the study: Bayanzurkh district, located approximately 17 km east of Ulaanbaatar; Bayantsogt county, located
approximately 86 km west of Ulaanbaatar; and Mungunmorit county, located approximately 121 km northeast of Ulaanbaatar.
Sentinel-2 satellite data was used as the current satellite data, and CORONA satellite data was used as the satellite data from the
1960s. Comparison of the satellite images showed a reduction in the forest distribution area around Bayanzurkh district and an
expansion of the forest distribution area around Mungunmorit county. No change was observed in the forest distribution area around
Bayantsogt county. No large-scale changes were observed around the three areas, such as the disappearance of forests from the entire
slope. These changes appear to be explained by the intensity of logging and the climatic condition in each area.

Keywords: boreal forest, Larix sibirica, Pinus sylvestris, CORONA satellites, forest arca
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Fig. 1 Study area

The background satellite image was obtained from NASA
Visible Earth. GIS data for the border was obtained from
the Global Map of Mongolia 2.0 ©ISCGM/ State
Administration of Geodesy and Cartography Mongolia,
which can be downloaded from the Global Map data

archives.
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Fig. 2 Comparison of forest distribution area around
Bayanzurkh district

DS1026-1037DF062 (October 31, 1965). CORONA
image courtesy of the U.S. Geological Survey.

Contains modified Copernicus Sentinel data 2022 /

Sentinel Hub (Observation date: September 1, 2022).
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Fig. 3 Comparison of forest distribution area around
Mungunmorit county

DS1026-1037DF062 (October 31, 1965). CORONA
image courtesy of the U.S. Geological Survey.

Contains modified Copernicus Sentinel data 2022 /
Sentinel Hub (Observation date: August 27, 2022).
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Fig. 4 Comparison of forest distribution area around
Bayantsogt county

DS1026-1037DF058 (October 31, 1965). CORONA
image courtesy of the U.S. Geological Survey.
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Effects of bark stripping by Cervus nippon on trees recruited in a Pinus densiflora secondary forest after
pine wilt disease
Takuo NAGAIKE!

"Yamanashi Forest Research Institute

Abstract: Based on the results of a survey 18 years after felling and fumigation in a secondary Japanese red pine (Pinus densiflora)
forest, I clarified the effects of bark stripping by sika deer (Cervus nippon) on the stand dynamics on naturally regenerated trees.
The number of trees in 2021 exceeded the number in 2003, although it decreased due to fumigation and the progress of pine withering.
As for species composition, the decrease in Japanese red pine and the increase in Quercus serrata and Castanea crenata were
remarkable. The number of bark stripped stems by sika deer has increased about 30 times over the past 18 years. The bark stripped
stems of Clethra barbinervis was dominated, but those of Q. serrata and C. crenata also increased. The recruitment ratio exceeded
the mortality ratio in many species even with a high rate of bark stripped, and almost no species declined due to bark stripping. From
the above results, it was speculated that the current level of sika deer density (approximately 5-10/km?) could be maintained as a
forest mainly composed of tall deciduous broad-leaved trees even after the pine dies.

Keywords: sika deer, tall tree species, natural regeneration
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Table 1 Changes of stem density (/ha) and the ratio of number

SIABRE DAL (ha) & 2021 SEOKDHTZ Y DEg

of stem to that of stumps in 2021

. 2003 2008 2014 2021
Species
SIARERIE SRR SIS SRR Horonk
a )7 3857 2735 6286 8143 1.3
e 347 571 2918 2939 1.3
Vavy~ 91.8 551 1122 1755 3.1
FUE 136.7 69.4 91.8 1633 1.6
T A E 140.8 83.7 98.0  159.2 1.6
E 100.0 69.4 83.7  149.0 2.4
TH=Y 549.0 1857 1265 1224 1.0
A RAYHT 327 18.4 53.1 1102 1.4
NAIY T 106.1 75.5 85.7 98.0 12
Ye¥r I 449 49.0 65.3 79.6 13
Yvag Ny 20.4 26.5 429 63.3 22
TN T 22.4 18.4 44.9 53.1 1.4
FavvHr I 128.6 63.3 57.1 449 1.5
AN 57.1 14.3 26.5 38.8 1.2
AEX T 20.4 14.3 14.3 16.3 13
THT 4.1 2.0 10.2 122 1.2
YA 0.0 0.0 8.2 122 1.0
IRV 2.0 6.1 10.2 10.2 1.0
TN T 10.2 8.2 8.2 8.2 1.0
e 6.1 4.1 4.1 8.2 1.0
Hragndg 2.0 0.0 6.1 8.2 2.0
Y~y 106.1 20.4 10.2 6.1 1.0
B~ 10.2 6.1 6.1 6.1 1.0
TRAXF v 8.2 4.1 4.1 4.1 2.0
v /% 4.1 4.1 4.1 4.1 1.0
L aNEIY 4.1 2.0 4.1 4.1 2.0
smyAE RF 2.0 4.1 2.0 4.1 1.0
TEE 12.2 2.0 2.0 2.0 1.0
Hovay 8.2 2.0 0.0 2.0 1.0
7<) ¥FAx 4.1 0.0 2.0 2.0 1.0
avTTI 2.0 2.0 2.0 2.0 1.0
T h v 0.0 0.0 2.0 2.0 1.0
T 0.0 0.0 2.0 2.0 1.0
7 16.3 0.0 0.0 0.0
AXFrvay 2.0 0.0 2.0 0.0
VA 4.1 0.0 0.0 0.0
aIxHxsT 2.0 2.0 0.0 0.0
E WA S 2.0 2.0 0.0 0.0
Sp RH 0.0 2.0 0.0 0.0
FAEIY 2.0 0.0 0.0 0.0
H< R 2.0 0.0 0.0 0.0
ANy FIH T 2.0 0.0 0.0 0.0
BTN 2.0 0.0 0.0 0.0
PU 7 Ex 2.0 0.0 0.0 0.0
45 )% 0.0 0.0 2.0 0.0
&it 4096.9 31549 39283  4502.6 1.4
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Variation in leaf morphological traits along an aridity gradient on subtropical islands:
focusing on species turnover and intraspecific variations
Kiyosada KAWALI!, Tanaka KENZO!, Kensaku KANNA?Z, Atsushi ISHIDA3

1Japan International Research Center for Agricultural Sciences; 2Okinawa Prefecture Forestry Experiment Station;

3Center for Ecological Research, Kyoto University

Abstract: To reveal the functional responses of subtropical tree communities against drought, we investigated the community- and
within-species level responses of leaf traits that have proximal effects on photosynthesis, stress tolerance, and growth, using three
tree communities under similar temperatures but contrasting precipitations (Ishigaki-jima, Minami-Daito-jima, and Chichi-jima).
Tree community on Chichi-jima, the most arid island, had smallest leaves with highest LMA (leaf dry mass per area), thickness, and
density. Community-level trait differences were brought mostly by species differences among islands, rather than intraspecific trait
variations, and the directions of intraspecific variations and species turnover were the same. The functional diversity calculated by
leaf traits was highest on Chichi-jima. Our results suggest that increasing aridity in subtropical tree communities would result in 1)
increased stress-tolerant species with small leaves and high LMA, and 2) increased diversity in resource-use strategies.

Keywords: Climate change, Functional traits, Intraspecific trait variations, Subtropical islands, Trait-gradient analysis
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F-1. AE LT-EEDIEREIPE LR E R
Table 1 Measured leaf morphological traits and functional
significances

Min-mean—

Trait Unit n Significance
max (CV)
Light interception, heat
0.25-37.6— gh P
Leaf area cm? 88 dispersion, resistance to
480.8 (149.0) o
cavitation
Dry mass Strength, longevity, drought
) 26.0-101.2— 90 ) N hesi
er area m tolerance, photosynthesis,
P ¢ 258.3 (49.2) profosyih
(LMA) growth and mortality
0.16-0.30-0.66
Thickness mm 89 Strength, drought avoidance
(32.6)
Strength, drought tolerance,
. 0.15-0.33-0.54 gh .gh
Density gcm? 282) 89 photosynthesis, growth and

mortality

CV: coefficient of variation (%)

F-2. PAEHIO RS L OMIEREE
Table 2 Climates in the study sites during 2001-2020 and
number of species

Unit Ishigaki- Minami- Chichi-
jima Daito- jima
jima

Mean annual temperature °C 24.6 23.6 234
Mean annual precipitation mm 2131 1561 1283
Mean precipitation during mm 627 426 294
summer
Mean annual aridity index' 0.64 0.71 0.79
Mean aridity index during 0.76 0.81 0.88
summer'
Number of species’ 48 (8/40) 24 (6/18) 46 (9/37)

!'Calculated by actual evapotranspiration divided by precipitation

2 (deciduous/evergreen)

IZ log B L7z, 20%, HERBLIOEILIZT—4%
SEEHE L, T—HBALE LT, SEZISELEE, B
BB, fEE T X LU L LISRRIRGET VIS
X0, BHERMOVEEOENERE LTz, it
BIREDFERE L LT, marginal RA7)&FF L7, &KIZ,
Krishnamoorthy and Lee (8) D FEIZ L7=30, FEERIOZE
BRI OB WERF Lz, S BIZ, FHEORSREM SN
D f5 1% & L T functional richness(FRic) & functional
dispersion (FDis) (9) & #+5 L 7=, Z OFFR CITEHEL LT
TEEMEZ VY, 2 90 FEXRTTEEZEMICED 2HEG %
HREED FRic & L7z, £D%#%, Lepsetal. (10)\ZHEVy, B
BROPEERICR-TEOEE DY, ENER, %
O DOHEE O E TR Uiz, LA ORI IEZERT
LHERB OFNENTHITo T,

o FBREELR
1. BEMNOWEER EOREIIHENLHENTK
X7 IR LT2(3%-1, 3), BRI E MY, RolgE
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Table 3 Variations in four leaf morphological traits and functional diversity metrices among three subtropical islands

Trait Ishigaki-jima Minami-Daito-jima Chichi-jima P-values

Mean CV Mean CV Mean CcvV R Mean CvV

Leaf area' 56.1 a (48) 161.9 484 ab (24) 139.9 22.1 b (44) 103.5 5.1 0.001 0.354

LMA! 79.4b (48) 41.9 89.9 b (24) 57.6 129.8 a (46) 42.0 18.2 <0.001 0.279

Thickness' 0.27 b (47) 232b 0.27b (24) 364a 0.35 a (46) 324 a 13.1 <0.001 0.045

Density 0.29 b (47) 28.9 032 b (24) 335 0.36 a (46) 23.6 10.3 <0.001 0.186

FRic 0.393 0.230 0.836

FDis 1.521 1.785 1.801

! Logio-transformed before analysis. CV: coefficient of variation (%)

Rx2: marginal R squared, FRic: functional richness, FDis: functional dispersion. Different letters indicate significant differences among islands (P < 0.05).

Numbers in parenthesis after mean values indicate the number of species examined.
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Characteristics of increase of daily discharge due to degradation of forest vegetation
Koji TAMALI !

Forestry and Forest Products Research Institute

Abstract: The increase of daily discharge due to the degradation of forest vegetation was tried to be estimated with paired catchment
experiment for forested watersheds in Okayama and Yamagata Prefectures. The increase rate in discharge due to the degradation of
forest vegetation was calculated to be approximately 1323 % over the treatment periods. In addition, more than half of the increase
was on days when the daily discharge from the control catchments was less than 5-10 mm day!, which was not particularly large.
The increase in discharge during large-scale floods was less than 20 mm day! on many days, but it was very large to be around 73
mm day! and 37 mm day-'on some days. In addition, there were days when negative values were calculated to be around —20 mm
day! and —9 mm day™, and the variation was very large. In particular, the variation was even more remarkable during large-scale
floods when the daily discharge from the control catchments exceeded 120 mm day’, and the tendency of the effects of the
degradation of forest vegetation could not be clearly found. It will be necessary to use not only observation data analysis but also
other methods such as model analysis.

Keywords: Paired catchment experiments, Increased maximum daily discharge, Large-scale flood discharge
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Table 1 Definitions of catchments and periods in paired

watershed experiments
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Table 2 Increased discharges caused by forest degradation
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Table 3 Changes of increased discharge from treatment catchments according to daily discharge from control catchment

(a) Case 1
(A (B) (C) (D) (E) (F) (@
(B)/6574 (C)DIEHE (A)x(B)  (E)/1455.651 (POIEE
HERGMSOREE FHRHEME B 2AHKIC BHIEO RHEEME 2RHEME RHENE
(mm day ™) (mm day™") HHBEE W"E (mm) IZHHBEE EEDHEE
00LLE 0.1KH 0.045 323 4.91% 491% 14.438 0.99% 0.99%
01LE 02%7 0.051 3146 47.86% 5277%  160.446 11.02% 12.01%
02L0E 03k 0.112 952 14.48% 67.25%  106.624 7.32% 19.34%
03LLE 04%ki% 0.152 435 6.62% 73.87% 66.120 454% 23.88%
04LLE 05K 0.205 237 361% 77.47% 48.585 3.34% 27.22%
05LE 06K 0218 161 2.45% 79.92% 35.066 2.41% 29.63%
06LLE 07kiE 0.241 13 1.72% 81.64% 27.233 1.87% 31.50%
07LLE 08K 0.257 105 1.60% 83.24% 26.985 1.85% 33.35%
08LLE 09KiH 0.284 74 1.13% 84.36% 21.016 1.44% 34.80%
09LLE 10ki% 0.308 74 1.13% 85.49% 22792 157% 36.36%
108 11K 0.329 58 0.88% 86.37% 19.082 1.31% 37.67%
(B&)
500k 5.1k 0.671 6 0.09% 95.59% 4026 0.28% 58.53%
(B&)
1008k 10.15%k% 1.392 5 0.08% 97.66% 6.960 0.48% 68.21%
(&)
20080k 201K 2678 3 0.05% 97.70% 8.034 0.55% 81.25%
(B&)
6795 680K 6.892 1 0.02% 99.95% 6.892 0.47% 99.39%
68.7L L 688K 13.295 1 0.02% 99.97% 13.295 0.91% 100.30%
7920k 79.3%kiHE -8.865 1 0.02% 99.98% -8.865 -0.61% 99.69%
17400 F 1175KH 4510 1 0.02% __ 100.00% 4510 0.31% 100.00%
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Table 3 Changes of increased discharge from treatment catchments according to daily discharge from control catchment

(Continued) (b) Case 2

(A (B) (C) (D) (B) (F) (G)
(B)/6039 (C)DIEH (A)x (B)  (E)/3368.66  (FDIEH
HERGENOOREE FHRLEME B 2BHIC BHBNED FHEME SRLEME REENE
(mm day-1) (mm day-1) HHBEE BH (mm) IZaH5EE BIEOEE
00LLE 01k 0013 81 1.34% 1.34% 1,053 0.03% 0.03%
0.1LLE 02K 0.042 597 9.89%  11.23% 25074 0.74% 0.78%
02LlE 03k 0.089 517 8.56% 19.79%  46.013 137% 2.14%
03LLE 04%i 0.128 367 6.08%  2587%  46.976 1.39% 3.54%
04LlE 05k 0.147 302 500%  30.87%  44.394 1.32% 4.85%
05LLE 06K 0.180 273 452%  35.39%  49.140 1.46% 6.31%
06LLE 07K 0.208 214 354%  3893% 44512 1.32% 7.63%
07LlE 08k 0.226 190 3.15%  42.08%  42.940 1.27% 8.91%
08LLE 09K 0.263 158 262%  4469% 41554 1.23% 10.14%
09LIE 1.0k 0.288 150 248%  47.18%  43.200 1.28% 11.42%
1OBE 1.1k 0.323 126 209%  49.26%  40.698 121% 12.63%
(B&)
50LlE 51K 0.632 34 056%  79.96%  21.488 0.64% 38.02%
(B&)
10050 E 10155 0.948 9 0.15%  89.15% 8532 0.25% 54.36%
(B&)
200LLE 2015k 1815 4 007%  95.41% 7.260 0.22% 74.19%
(B&)
144450 144 5K 36.857 1 002%  99.95%  36.857 1.09% 99.36%
146950 147.0%% 16.376 1 002%  99.97% 16.376 0.49% 99.85%
154350 154 4K 7.125 1 002%  99.98% 7.125 021% 100.06%
156.0LLF 156.1K% -1.942 1 002% _ 100.00% __ -1.942 ~0.06% 100.00%
(¢) Fi3 DYy
(A (B) (C) (D) (E) (F) (G)
() Case 3 (B)/3660 (C)DIEH (Wx(B)  (E)/261928 (PORE
EEREMSOREE FHREEME B 2BH%IC AHBED FHEME £REENE FhiEns
(mm day-1) (mm day-1) HHHEE "E (mm) I2hH2EE  EE0EE
00LE 01k 0.041 25 0.68% 0.68% 1025 0.04% 0.04%
0.1BE 0.2k 0.099 350 9.56% 10.25% 34.650 1.32% 1.36%
02BE 03%k% 0.172 338 9.23% 19.48% 58.136 2.22% 358%
03LE 04%k% 0.210 243 6.64% 26.12% 51.030 1.95% 5.53%
04L1E 05k 0.246 195 5.33% 31.45% 47970 1.83% 7.36%
05LE 065k 0270 169 462% 36.07% 45630 1.74% 9.10%
06LE 0.7k 0.335 141 3.85% 39.92% 47.235 1.80% 10.91%
07BE 08k 0.340 110 301%  42.92% 37.400 1.43% 12.33%
08LLE 09%% 0.379 89 243%  4536% 33731 1.29% 13.62%
09BLE 10k 0.408 85 232%  47.68% 34.680 1.32% 14.95%
108 1.1k 0.461 84 230%  49.97% 38.724 1.48% 16.42%
(B&)
5080t 5.1k 0.870 19 0.52% 78.66% 16.530 0.63% 45.35%
(R&)
100LLE 10.15k% 0814 4 0.11% 88.44% 3.256 0.12% 63.51%
(B&)
20080 2015k 1.959 2 0.05% 94.70% 3918 0.15% 80.24%
(B&)
11278 112.85%% 12.956 1 0.03% 99.92% 12.956 0.49% 97.61%
11661 116.75k% 10.396 1 0.03% 99.95% 10.396 0.40% 98.00%
122780k 122.85%i% 72.845 1 0.03% 99.97% 72.845 2.78% 100.78%
169.2L0F 169.3% -20.534 1 0.03%  100.00%  -20.534 -0.78% 100.00%
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Deposition process of large wood in the upstream area of a closed-type check dam
Takuro SUZUKI', Haruka TSUNETAKA', Shiho ASANO!

"Forestry and Forest Products Research Institute

Abstract: An open-type check dam is effective in capturing large wood associated with debris flows. On the other hand, there have
been some cases where existing closed-type check dams have trapped large wood. It is important to properly evaluate the
effectiveness of existing closed-type check dams to efficiently implement countermeasures. In this study, the deposition process of
large wood in the upstream area of a closed-type check dam was investigated through field surveys and numerical calculations. In
the field survey, the deposition angles of large wood were analyzed in a case study in Hiroshima Prefecture, where closed-type check
dams actually trapped large wood. In the numerical simulation using the particles method, the deposition angles of large wood were
analyzed by changing the length of the large wood. In both the field survey and the numerical simulation, large wood was deposited
at about 35 degrees on average, and the effect of large wood length was small. Therefore, it is suggested that it is reasonable to set
the deposition conditions based on the diameter of the large wood.

Keywords: large wood, closed-type check dam, stopping angle
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Fig. 3 Experimental flume reproduced in numerical

simulation (6)
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Fig. 4 An example of particles simulation. The bar

elements are large wood and the light gray indicates the

inundation area of the water.
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Comparison and examination of sediment disaster hazard maps produced by municipalities
in Gunma prefecture

Naomasa HONDA'!, Naoki TOMII'
! Faculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: A purpose of the present study is to compare and examine sediment hazard maps produced by municipalities in Gunma
prefecture, paying attention to easiness to understand, characteristics and common points. The subjects of survey are twenty cities
in thirty-five municipalities of Gunma prefecture. According to the results, there are cities that produce the hazard maps according
to individual natural disasters, focusing on locality of the natural disaster occurrence. On the other hand, there are cities that produce
the disaster prevention maps which gathered much natural disaster information. Common important items of every city are the clear
statement of the sediment disaster warning zone (yellow zone), sediment disaster special warning zone (red zone) and refuges.
Especially, the indication of the refuge is devised variously by a color or an illustration in each municipality.

Key-word: Gunma prefecture, sediment disaster hazard map, disaster prevention map, sediment disaster warning zone, refuges

I 3o TORIENED Y 7 MRROR®RE 2T b DO TH 5,
MR, RESGOBIILE ZITHE D BRIEDSIE RINT b ERSEAY— Ry 7SR RN

b, KEBALATEE L T D, RESTTERICIIA D & & TEE 2 MU ERICH LT, LR SED BT
DEER L, SEERAE D2 OPWESMEZ M LSS ZHENSEH#RSE, PR D O 2 O RN 4 W4
TW5, —J, HIFETIEA R &R iz &> THE DR =N NZ D, AT — Fv oy XTI AL
VEREERSEM L, MBS ONFRRZE L, K5E TOERP A THY, TWREAAY— R~y T HZ
fEREREE > TWD, ENLHLOBMRIZH L, ENOR DEFTITAR, & 2 TAIFZE T, WREERE LT
LWHMEFFOm 6L, BEEB R 5 KR EES SKEFAEDfERIER R < NIET D EER WL T O Tl AN 2%t
SR ORI 2 BH— FRREARTITS Z i3 b BL LT, TWREAY— vy TObh ) 0F 0%
RRARH S (1), W, HSEER LITONTHEEZE LT,
HEBAREIIAS % O MERFT R TH DK, WO

72D b OREEARFIOMESTIC T 7= Y 7 MR, Bk I TSECEET 2B ROBE

BT o0 - TR & NS R ER R om L, B FES R B ARSI OIZZHRRICHIE L, FEHEERIC B
SEHFRO e Ke 2 B L LB SBE DFEFER E DX RSB 275, R - RALORSEICITIL 4 23 E#R B
BRI S E > TV D, FREKEAY— <y AN #5200 5 ANONEERTH 5, WO 6 Fl % (LM

— 89 — (ZPEH 2022412 A 28 H)



N, ARSI, EKERMRD E L THRK
EOfERMEZ & < WIET 2 ik 3% < FET 5.
RIRIZET D TS EORAETSEN, B ORI
72T, EMLZ kU kIRRT 284 K E
WCHEEPUETH D, THFETIE, BRI &k
HEMIZLDZEE 6 BXWT 7 7 AOMEIZL > TRT
TEL ODWENFRETDLZ EPEESN TS (2),

I BRERERE X URHFFE

1. BRERSR BEBIRT 35 Hlrk o5 A a#ED
REVHBIE, ~V— vy 7O H 5 HIBE, &
EOKERBIE S YW L C L EOBBRIENREE - T
WD HIGE E, F20 TR 230 Le (F-1),

e W TR PSE NILIE

Table 1 Examination municipalities

My FESY kG201 BT A (Bt B ST A
kG g
X e DR
PE O ek
wyy B
- ALBEES A AT (€3 e0))
il Zih i, el
WE W pEm (ZBFED LBFAT, FENT)
wM_ Emd CHSSED A BINT, Rk, HnT)
am O
bt B FURES) I S5HS, 72?0 ik, IR
) g TR LRNT RUFENT, (A, )
ER T, L
A Mk, e
HE L (Bishkit)
RHI b
TR s (IRamT, TARMAT, BOENT, E50r)
£-2. NP— vy ORI

Table 2 Classification of hazard maps

RS GR201T U R

I, erpifi, M,
FRIpipdR T, BT, &L

ANFN =T

TRbEE, dok

+b S EDH 2 elT, KB EmT
B9, Bk, bt Wik AR, S, KM
W36, i, 7l R
B8k, T=woih [ my
o T, oM, 20T,
BISOn Sy, A, IS
#-3. s —2

Table 3 Comparison cases

itk G20 MY A

eI, 22 ey, M/, Z7pisdamT,
L IRNT, RBFIFNT, FLHEAT, & LAY

ARG, CFobie T, @i, e i,
W, T, 220, KET

HIANT, KIRAT, AT, JISAT

g r—=

Case.l WS TN —NeyT

Case2 [igiy7 (A DHUE: K)

Case3 B~y (AT BUE: /N

90

2. BNFE 20 TR OARAP— <o 71L, H
IRSSESA D SR % B U CSEREN & & ICER S
b0 b, HHOBRKEEREAENL, Bk~vy 7L
L TR S NIZ b e KBl s N5,

F T, T 20 TR B AR — R v T O
AZEY, £20EB0, HELL, ZhixIbITHK3
WCESIEERLC, TEWKEA— Ry 77, K
~v 7 (NHBUWE : R, FiK~ > 7" (NHBUE /)N
D3 OO —AEHE LTz, UTFTIEr—AZ &I
AP — R TOhinh 03 SRR ONWTELRT 3,
V #HREBLIUEZR
1. "NP—=R=y 7L LTOLMY T SO
K3 ORFEESE, TWKEAY— vy T LBK
<y T DENEIUIONT, "= Rwoy 7L LTOb
MORLTEELIT DL, KADERBYTHD,

RZED@VE, TRFENAY— R~ v 7% BHMER LT
W5 8 THITFHC DN, Wk — R= v 7 OftflE
LU LI D TH D, KFDOFLFIE, 8 HillfHfof<T
(b SEERwR] & DRSS AR E & F
STV EFHIisnz#lmzE TO) FlEL, £hdb
HLENTHD LMl ST OEB %2 [0 FIc
HoTND EFHIi SN OB %Z TA) FITE
EnFr L,

O LN 2R, MATeE LA E o bk
FEAYP— Ry TRNEERE LD D0 0F <FRRL
TWbdEnz b, 728, WML TE, ~PF—F
<y T OR—A LR B KEICHER Tl 5 E %
ERALTHY, —MERICH KEEFRBIRATLAIN DD
RLIEABND LD, TRINLTWA,

[FFROG)IE, BEOBREEGFREEN L K~ >
TEERLTWD 12 FIRTAHICOWT, ZOfo Y —
K~y 7OREFERLIFL L bOTH D, KHOFLE
i, 12 TR OHRCE K ENAY— K~ v 7 & LTOWN
BEMA LRI R < £ & F o TV 5 & FHl S - /g
Z TO) Hit L, BiHoO£4()E FRRICHrmTA: 2 bk
FHI L7, ZoOREE, BRMCEHET, HnTZe S obh
K~ THRREFHRE LD DN ST FRLTND E
Wz 5,

I, EWKEAY— Ry TEBEMICER L T
LTHMTANCIE, AL T SETRAE ORI O ik
DRI RIEL TV BIRER SV, ER b0 AR
T, FREMBEOERIC TR E OB Z E T 25 2%
HE, BREEANY— R~y FTHEMICFAET D 2 L
BN THDHEBZZBND,



#—4.

B SRARAMRBITSE

NP—=Rw oy L L TOLNY T SO

Table 4 Comparison of easiness to understand as a hazard map

74 (2023)

iS==q ° AN
(@) Case | TWKFE~ Y TOYEE
(a) Case 1 Sediment disaster hazard maps
. - - - - ; | BB
GELOESEA 9111 ) i Hal A= i FrTRTHT FLHEHT LA 2R R B SErhke
<7 DAL B #k | e Uk b Uk BB Pk BB bk BB Mk 1Bon  tBon | dukon
L | O A A O ¢ O © © O s
LwsEammT | O A A O O [Se) ¢
RS wssonm | O © © ©
ik [¢] O © ©)
SR © © ©
e [e] o O A © AN AN AN O © O O A O
HGEHE ] o © O [©) A O
R
SRR O
AR KT o A O A O O
WA Zmnas
AR °cl© © S -
4 ° H_/\
(b)Case 2 & Case 3 Bfisk~ v 7 DE
(b) Case 2 & Case 3 Disaster prevention maps
T AT 4 Lot oo T 7 B el AKHif HRET EEET GYENETE 0T RET EATRT I
<> 7 D W WK febib| pis UK moi DS UK b BASE KW i B Mok oM B mmm B A% B B B B%
B ) A o © © ) o O
Lo sERET | O A © o o A 0 o
ELLE Jwssows | O o © © D o A
[ESE o O © © © ©] ©
LB ERE O O
T O O 0J]o O O O O O ® ©® © A A 6 o0 o0 O O O O €] ©)
e B o © A A O A& A O A TN © © o A A A A O
R e [] o o )
SRR o o o o O
o o A A A A O O A O O O ©O o o O [©] A
okl
e o A o o o o A A o o o N
< 1. o p "
#£-5. NPF—Fvy 7L LTORMOILE
Table 5 Comparison of characteristics as a hazard map
== )
(@) Casel TWkE~ v TDEE
(a) Case 1 Sediment disaster hazard maps
Tk, ; e 7 o #
— wlit A= it it FRTRINFRHT iz GRHT S BT BTN LA
L sED  ATAMEL ATANE L . 145 ATANEGL ATANE L . ATANERD
e BFib AT AR A<D (L) (L) Ui R0 R Ry OB e T e
EREED  ATARER ATANE I . . AFAEL, KL ATANEL . T
. s e GRAL) GedrL) oo Soniik s (@7zL) GerL)
SRS o namseri T, A AT A LTI o sEREIZTRR G BT
e R 8 e B -
et ATARRIFE e L GRMARL) 9B L T
FEEASA0FIN &4 wil-fi, AEDORE & 577
BiSTECER : S
t 5=k e Bis TR R S @ED)  AF—Foh
IR SR {RBOE
4L N ° . H_/\
(b)Case2 BhS~>7 (NOHHE : K) OFE
(b) Case 2 Disaster prevention hazard maps (populous cities)
fiiticnn Eielnn (51500 & ekt AL PN
(L) (el (L) B T, (L) (AL
e . e - (TR H R A2 ATANER e
e (L) [CIP) 177 ERR Dot s Dot il iy (L)
BUEEE whrrnsmm i e o i arpracyro QRIS e
[ —— (04 ZHIHR TS
ST O —% P [t B AT
T OA7 7 R AT
A p—Frh P N oL CBR),
A= 54 KB

TV, A5 —Fb, Eik

91



(c)Case3 [k~ (NOHHE: /N DL
(c) Case 3 Disaster prevention hazard maps (towns with a little population)

LNERES

) i [ T PN FAHT JIE 25y
wHA
4T i e e
e Lo (GedraL) GedraL) GedrL)
(eiraL) GediraL) GediraL) (GeizaL)
BRRE s s GedraL) GerL) AT A FIR R
WEFO  SESHAPRTOs RO I e
S RO ATANRGRRL B e
firitaigo fi—*;fxgw ST I

Fa B SATHLE R, T

L

—Ji, ik~ T EBER LWL EIRETE, 77
ADNAHB IR E WERER L, BIR 2 720 A
ARBEAV NS WHEIRER I ZMbEhz, g, &<
WZHIE O%E, —MANIFERTH ORI il L Tl 45
EOMIH LS D120, NP— vy TR RER D
LB DT b &, ERICE s TUHEN TR LD
BNLDERDZ DD, ik~ AL D5 —mm7ebh
KIFMORENEDHTHD LHERIND, —F, KER
D% & Ll L CHREER b 2 hE 5 2 L b
ENBEK~ Y T 1 HIZO D RT < ELDHDHDIT
%, fLEYA Y, REFICIRPLEL D,

2. NP—FR=y 7L LTOREOLE ~P—TF~
ISR SN TV D TEREDOESE), [THSE
DORIRERS ), M KBS OHY, DREEATOER], [
WGEO TR IEB LT — K~ v 7L LTORH
AT 5L, RS50LEBY THD,

RERD@)IE, THFE AP — R~ v 7% BMIER LT
W5 8 THRTA OFFITH DM, 2z T4 7 2 Mok
L3 X BT OTR] RERRELN, BT, &
RETHLEHFLOFETIEIH S, T TRLT &
RN TRICERND D Z ENbND, HRIEED
FEELLTE, TLE - TUF A F =y b B
ITBAERRE ORI OIE D, TR (WA=, Z7a7)
FHMT, 2 ZEMT) ), THRIRERT (e ZlT) ), VEBSE
(EBFERT) | 72 & [aceto face] DT RH A BT,

FRDOOIE, B~y TEAER L TV EIBERD 5 B,
ANAHHEORE WS TTOHEHITH 503, HiHD 472
Mok BFRTL 2 (ST IHR] 1Tz, %o00H
TRIET DREEFT S KEE D LITHT BTV D ] AR
BIEWz 5, ZiUL, THIOBEES, BED K ERRES
IZXY, BoKOE, PKEK, TR E v o e Enz
NRFIZK L TEBEORRDEHRNRH L2 TH D,
ZDX oz, BES~ v Ik BB RS Ot
IZhizo T, SRS KERNSHEILT DD X
O RBEEDN L EARF R TH D,

92

FRDE)NL, Bk~ v T EAER L TS EIRED 5 B,
NABUED/NE N 4 IR ORI TH 5, KRR [Fidie
L1 OIHANLWOIL, F7ET T SREIC T 5 fER
PEOBRAMNMENMND, L bHEETE S, TOFIZHS
TERMATO [ 7 A MR, [T 0bh) 3 &),
DR 2 REZ LT TS SV &£ 8ER
TROBEILH B E W2 D, F7o, IR0 TR
W 2AT A b, BRREREETES VR LD,

vV Bbbhic

FTWKEANY— R~ FOE R BANL, HED
FEADVRE SN D KIRPICAEE T D ERICR LT DEE
R B EERAE DRI A ERR L, BmT oL & 15K
ERAERHUDREI I TEI~ AT D28 D2 4
DOREINICERN SN D, 209 BEFEITE, HIC B
TG KIRE DY RO E BT, [, THid
~NY |, TEAR Vo TBEIEROER & X172
DN ZENBIZHIG Lo, stR~0OBMiE, LrbiE
A OHPREROIRIC X DR TE OfEiEL &, Bl
KBEWRERLERITEAE SN TN D,

ZOREMRIZBWT, ARHFECRERIR E L-BIRED
L0 THWKEOELE] ° T THREORIKESR] 12
B9 BB A Y — M= o ORI FEEHLE LTV D
RITEBIET 5, 2O X5 — vy 7I2i3pssk
HEFME L CORBENEFET D EnD, 5%
S F S ERTEHIEBOSHE TOWEHBAR SN D,

5| P ST

(1) AHEMIEQINE 2 HAUZE N2 L —BRKEND
HEFH7DIC—. FRIBAFOREERY: H - FEUv
—F 6 AE:1-2

Q)BUN R AT JEHEEAST TR RO MRS B O R
https://jishin.go.jp/regional _seismicity/rs kanto/p10_gunma/
(H%2H 2022 4512 A 28 H)



4 BEBUARARAEZE 74 (2023)

-

LERMEICETHBET 5 2 REOBFFNHEORHFEDEE

FRILELE | - WEEER ! - B2 - KEF—F2 - EHEKM? - !
VAARFAR A BRI ERTTER « 2 HAR A B TR

EHE  HE - HESRGORRDBEET S 2 WIS OWT, ZSEHRMMIR CH 5 /K BB AT 2019~2021 40 3 4H]
DYYEINE I J ORI A & IR E DFEIR LA TR, 3FMTET 2L, CI, Nab, Si OFtHAR R 2 jitk
TRERBRE L 2D, K, S04, NOs, HCOs, Ca*, Mg*DifiHAM&IZ=> RN L)~ T, MELE T2
T2 ClI, S04, Si, EHTM LS AET 5 K, NOs, MEHIKT LESRIC E T LN ERT 5 Nat,
HCOs, Ca®, Mg¥® 3 DIZNFESINTZ, ClI, S04, Na', SildMkLZ< RBOKIL, Ca¥, Mgdd LIFEHOR
BHRKEL, Ky NOs, HCOs (TR X AWM L DBRE N LB 2 b,

XF—U— N HRE, WEN, £5H

Comparison of elemental runoff in two adjacent catchments at snowy forest region
Kenshin INAYAMA', Hideki TAKIZAWA', Kei SUGAYA?, Ippei MIZUNQ?, Daichi YOSHIZAWA?, Izumi KOSAKA'

Graduate School of Bioresource Sciences, Nihon University; 2College of Bioresource Sciences, Nihon University

Abstract: We observed dissolved element concentration, runoff load, and mass balance of streams water in two adjacent catchments
with different topographical and geological conditions in the Minakami university forest in the heavy snowfall area for three years
from 2019 to 2021. Comparing the two catchments using the three-year average values, the runoff loads of Cl-, Na', and Si were
similar and K*, SO4*-, NOs~, HCO3, Ca?* and Mg>* were higher in the Mitumata-sawa catchment. As a result of comparison of
concentrations, Cl-, SO4>~ and Si was almost constant in both catchments, K* and NO3~ fluctuated widely in summer, and Na*,
HCOs", Ca?* and Mg?* decreased due to snowmelt and increased while fluctuating in summer. The effect of the surface such as a
rain and soil were strong for CI-, SO4>~, Na* and Si, where there was no difference in the runoff load. Ca>* and Mg?* has the difference
between the two catchments had a slightly stronger effect on the deep part such as the pathway. For K*, NOs~ and HCOs™, there were
many biological effects such as absorption by trees and decomposition of organic matter due to temperature.

Key-word: forest catchment, elemental budget, snowy region
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F-1. 2019~2021 FTHEEUL LI M OWAE & - PRHAR & & BN
Table 1 Annual deposition, annual load of runoff and annual elemental budgets averaged over 2019 to 2021
Elements NI'G3 Si
ClI- NOs SOs#  Na* K* Ca**  Mg* HCOs~
(Eg/ha/yr.) (mm/yr.) (mol/ha/yr.)
LB R input 1829.0 3719 140.8 1008 2753 779 2095 673 9.2 108.7
M ARG=NiipiEs =DX 11162 4802 2705 373.1 10381 1262 15944 627.0 1500.1 986.7
output bz 11355 5122 1235 2952 9779 79.1 9593 346.6 1596.2 723.8
) . =2X 0.6 13 1.9 3.7 3.8 1.6 7.6 9.3 162.8 9.1
output/input! —
Bz 0.6 14 09 29 3.6 1.0 4.6 5.1 173.2 6.7

*1  RAEEICKT DA EOES

*]1: Ratio of load of runoff to deposition from rainfall.
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ERFHEKSRRMICE 1T BHK - AKOER - KFRRERCFL O
PRI ART 1« BTS2 « IR | - GHEBET 1 - SOMATHR S - B SEAIG 2 + JEREE 2

VRRBRIRAIT « 2 BRI SRAL - 3 R MOKPER T =%

EHE  (WERICH DA EKRBRHIAN 1 53R (3.06 ha) (28T, 2019 4 4 A 75 2021 4 12 A £ TRk &)1
KEBIK L, BaFLKFBLERNIRL (680 & 62H) ZHIE L7, A 1 BIEHIIZEIK LI2BEAK EFIKRO § 180 &
§2H M5 d-excess (=8 2H -8 180) #FtH L7=, LT, BEAKENRIIKD d-excess [EDOZEFALE % 2 L -CHIERKBEK
TIEELL, Wi OIEIEOLIC X 0 BRI IR LTS SEAR 2 B % 318 L7, FOFER,  IRa R
X192 B Chote, Fio, BEMREHAKFRORIIKD 6 80 I LY, HKHOW)IK % BRI & MKk o8
L7z, 2021410 A 8 HDOFER GRRBERNA: 19 mm) 12X 2 HIKTIE, MR 5 ® D HIH KRG OEIE13H 28% T
BT

F—TU—F: §80, 62H, d-excess, VIR, A N7 Z 7Dk 0B

Characteristics of oxygen and hydrogen stable isotope ratios of precipitation and stream water at the
Kamabuchi Experimental Watershed
Tayoko KUBOTA!, Toshio ABE?, Yasuhiro OGAWA!, Yuko ITOH!, Tatsuya TSURITA?, Kyotaro NOGUCHI?,
Tatsuhiko NOBUHIRO?

'Forestry and Forest Products Research Institute; Tohoku Research Center, Forestry and Forest Products Research Institute;

3Agriculture, Forestry and Fisheries Research Council

Abstract: Oxygen and hydrogen stable isotope ratios (5'%0 and 5?°H) were measured by collecting precipitation and stream water
from April 2019 to December 2021 at the No. 1 watershed (3.06 ha) in the Kamabuchi Experimental Watershed in Yamagata
Prefecture, Japan. The d-excess (= 6*H — 8 5'80) was calculated from the 3'#0 and 8°H of the precipitation and stream water collected
regularly once a month. The seasonal variation of d-excess values of precipitation and stream water were approximated by a
sinusoidal function, and the mean residence time of precipitation in the watershed was calculated by the ratio of the amplitudes of
the two. The results showed that the mean residence time was 192 days. The §'0 values of stream water during rainfall and runoff
were used to separate the runoff into a rainfall component and a groundwater component; for the runoff caused by the rainfall
occurred on October 8, 2021 (total rainfall 19 mm), the groundwater component accounted for about 28% of the total runoff.

Keywords: 6 '®0, § 2H, d-excess, mean residence time, hydrograph separation
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AFERAOREGEMIHER SN-TFORARER LRI VTV 5V AOHERK
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EE KA ORRE 2RISR SN2 7T O H AZWRFEZ B SIS 5720, M) IIRBRRTICALET 2 BAR
KELERBE ARV TC, 2021 £ L0V 2022 4E 6 H 235 10 I TIEED A RGEEU) L RFLa v &7 X A
(g) DMIE % Efi L=, TOREE, HEHEICB T D 4ABLWNgld, MtES L7 ATRRE -7, 202249 AKX
0 AIZHE ST 4 BE DR g, 2021 0 b DIT KD o 72, JIEIABIZ B O TEA A U A 1,000 pmol
m2 s LI EOEE, g DINC LY A EFT2HEERL, gl 5 4 O TER SN D KFHAZIERIZH 86 umol
mol™ & 725 7e, AFEHUCAT T2 7 FOKFIAZERIE, BHEMZE CTHRE SN TODMIRHO X0 @m0 b DI
NEWZ EARENT,

F—U—N: 7, CAREE, TILarF s Z R, HAH, KRIRR

Relationship between the photosynthetic net assimilation rate and stomatal conductance of water vapor
in Fagus crenata planted at a low elevation in the temperate region on the Pacific Ocean side, Japan
Kanon KATAGIRI', Izumi KOSAKA', Yuuki YANASE!, Kanane SUGIMOTO!, Hideki TAKIZAWA', Kazutoki ABE!

'Nihon University

Abstract: In this study, we investigated gas exchange in Fagus crenata planted at a low elevation in the temperate region on the
Pacific Ocean side, Japan. We conducted field measurements of the photosynthetic net assimilation rate (4) and stomatal
conductance of water vapor (gs) during June—October 2021 and 2022 at Nihon University Forest (Fujisawa, Kanagawa Prefecture,
Japan). During the observation period, 4 and gs reached maxima in July 2021 and 2022, and their September and October values
were lower in 2022 than 2021. 4 increased with increasing gs under high photosynthetically active radiation (> 1,000 pmol m 2 s™1)
throughout the observation period, and the ratio of 4 to gs (i.e., the intrinsic water use efficiency, iWUE) was approximately 86 pmol
mol ™. The iWUE of Fagus crenata at this site was higher than at the other sites with higher elevations in the cool-temperate zone.

Keywords: Fagus crenata, photosynthetic net assimilation rate, stomatal conductance, gas exchange, intrinsic water use efficiency
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F-1. TIREET LA JOVKFIHIZZE(IWUE)
Table 1 Site descriptions and intrinsic water use efficiency (iWUE) values for Fagus crenata
i Height iWUE
Site Altitude Climate Age c1e ' B Reference
(m) (m) (umol mol” )
Mt. Naeba, Niigata prefecture, Japan 0 Cool 0 30 . . 1 2004
(36°50N, 138°44F) 55 ool-temperate 15 . lioetal.
Nakoso, Fukushima prefecture, Japan 200 Cool 100 s 397 U 1 2004
(36°58'N, 140°36'E) ool-temperate . emuraet al .
Fujisawa, Kanagawa prefecture, Japan
! sawap P 40 Warm-temperate 44 9.7 86.2 This sutdy

(35°23'N, 139°28'E)

2. 808 ADEUR X213, 2021 R L TR2022 4 6 A
M5 10 2BV T PAR % 1,000 pmol m2 s™' LA DS+
WZBRE LTz g & 4 OBRE T, KIZHWT, #A THl
EINT=T—4 % FEHZ, 6O THE L EHEREE
TEITRT,

K-2al BLWa2 lZBIFD g & 4 OFRIZONT, 7
— L DOXNIALINDD, g OHIMIHEN A 1 EH
THHEANATEND, LoT, 2022 FEDT—H (2D
T, RyBEoOIC LV RSz 2021 FOH O L
FEEDOEM A H D2 L3005, K-2bl BLUb2ITH
15 g & A OFT — X EREER L CRO G A HEIT,
iWUE #2 L, 2021 4= ClE 85.6 umolmol™!, 2022 4Tl
86.8 pmol mol ™' & 72 V) (Wi DIFEEHHE: 86.2 pmol mol™),
WECREE L e oTe, TNHOREENG, HEHRHZ
WUC, ARFIEHO 71 3my KR SR 2 4R L T
LHEBEZOLND,

3. TFoKFIARER F-1 1%, THMoAmiERT
HHEIRFICAEFTT 57O IiWUE & i %27~
FREESILVERHE (R 550 mIIZAF T D 150 48
PLEO#E 30m O 7 FI2oWT, 8 A OFFET(PAR>
700 pmol m2s™)@ iWUE (%, 32.1 umolmol ™! T& - 72(1),
Uemura et al. (ST & 0 5 S 718 B R0 e B (1 =
700 m)IZAEE T A 100 L EOfE 15 m 0TIz
BT DHERRONAREE LRIl Z 7 2 o AE 0
TR iWUE 1E, 39.7 umolmol™ &72o7-, BRIEHT
HDHARTAEHUCISNT, 2021 438 LT 2022 4EDHIE RS
%) L 7= iWUE 13 86.2 umolmol ™! T v, BEFEAFSE
TG SN TODMRHO L DI, 2 RS E
ZEDRENTZ,

BEARRIFSE TS SN 7T D 4 B8 X gs DEMENE,
LTI 14 pmol m2 s 35 L1V 0.38 mol m2 57! (1), 7
FTIE 11.9 pmol m2 s B L TVN03 mol m2s™! (5) TH DD
W6 LT, AGRAHICIE 15.6 pmol m2 57! 36 X 18 0.21 mol
m?2s! Tholz, ZNOLOERMNE, AFEMO T I
ORI & DI, KHLREZ /NS FTH2 LT
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S TR A B (B RAER

VHORR R e P A R 2R e

BE AW, FIT %OMHIEM &/ NBRORIAA BE A, Bi%E U7 HsMSENRER £ 7 L & W CRIIBISH A #]
BEZRRFIABM A, A~ 2GR BEEF T 5 Z 2 HA L Lz, 40 2,000 A B B OF5E1F% A& CFHEMHER 66 40
AT AL 763 ha DR R & B E D, ERFED T1%058 5 O A 7 VIR DIBFED 60 RN DE T D FHE
MAEPERT 7,184 1,474 m /4F, RMSA A~ AFAERNT 875.64 15242 dryt/HETh o7z, ZOREEEHEDT-Z &
12 & o CTHEETEEROMS OERMBE HF, FERHERE T T 60 FMOFEFEHOFM AR 5,239+
1,149 m3 56, ZRMNA A~ RN 774.75+124.96 dry-t,/EE L, L BITHFID 60 R LY B LT,
F—U— N MUBMCERERE T L, JPi AR, FRHERE, NEOR, ASRIHIA

Amount of unutilized forest biomass resources under sustainable forest management
limited by labor input constraint
Takuyuki YOSHIOKA!, Shunsuke KANEKO!, Hyun-Bae KIM!, Toshio NITAMI!

!Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: In anticipation of the utilization of logging residues and small-diameter trees after the completion of the Feed-in Tariff
Scheme for Renewable Energy (FIT) in Japan, the purpose of this study was to calculate the available amount of unutilized forest
biomass resources in the long term using the developed “regional forestry circular model.” In the first 60 years, clearcut and
reforestation of 763 ha of man-made plantation forests of which average age was 66 years old with a labor input of around 2,000
man-day/year were promoted, thus 71% of the whole area was returned to regular harvesting cycle. During that period, the average
amounts of log production and biomass generation were 7,184+1,474 m®/year and 875.64+152.42 dry-t/year, respectively. In the
next 60 years, when clearcutting older, high-accumulation forests and subsequent reforestation was stabilized, the average amounts
of log production and biomass generation under sustainable forest management were 5,239+1,149 m?/year and 774.75+124.96 dry-
t/year, respectively, resulting in the both fewer amounts than those of the first 60 years.

Keywords: regional forestry circular model, labor input constraint, logging residues, small-diameter trees, unutilized thinnings
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Fig. 1 Changes in growing stock of the three model areas over

60 years
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2. RFFEFERAAL A~ 2BROKER FUEH O
R E S LT, Wk, AWML, FRES, F &
HHIREZEAR Y ORME D U < 1T kOl g & 2o 72/
PEomfE (S (ha)) E7IIEESLAME (V@) LV,
T EFER & FR BN A~ A ORAREZHHT D
FHEX LR ITRT, #1112V, BEIIAT 2T
L, feBefid N EHiiatmE ) 225 ICAR9E T
RELIEETH Y, BHMREICED 5B EORE (20 4
AEFE T 57%, 21 AL EIT 23%) L RBEEE (0314
dry-t/m?) 1% T A~ AR OF — % %, @A
WD DERAR Q%) Lokt (5%) OEIGIE 31 A~ R
EHEHE) (2B AR RE, N EhSR LT

F-1. FMAEERDS JORMAB AL 4~ 2R84 &
DEHR
Table 1 Formulae for calculating the amounts of log production

and unutilized forest biomass generation

S it HEX(V: RBEIAME, S /NEEE)
Z54 INER V x 1.57 x 0.314 (dry-t)
wEmE’ KEBREEH S x10x0.314(dry-t)

IMER V x1.57%0.314—S x 10 X 0.314 (dry-t)
FAmE I FEH V' x0.25 % 0.314 (dry-t)

RFIFAREAM Vx0.98x0.4x0.314(dry-t)

=M V x0.98x0.6(m’)
THRERML IR V' x0.30 X 0.314 (dry-t)

=M V x0.93(m°)

BT, IARREOD20%ERETELOELTMERISHH UM T2,
*REMEIERIEE25%, EEEHT hab’=Y10 m % RF ARHEHM EL Tk
L, BRI AREOBYENEREE X . 5H, CCCRMMBMEHE, 28
BICIZNEREELZDEDTIHELA, REIZKYFITIZEWLWTRAMAMELT
BEEhBILERELE,

*F IR (LR R R30%, EH B ICR AT DRALKENHIBEHERY, Th
LIS DESHDNT, RBFATOF VT EEEToCVEIEEIE~DEERY
ELEIABIN KRR AR, 6BINFEMITHBELE,

‘ERERBEMIEERD TIE, EMBICRETHRALE, DTN E
BY, ERUNDEBAERMEE A=,

ZHUTE VIELNDAERIT, 60 R TElRRO N TH
DRI, 2 < DHIIHSEE DIRERY A 7 /TR D
R I T DAFIHRRI A A~ ZGPHDOFA R & AR
T& 5, TIT, AU THIZ I IS ERRT T LD
HUEHROFEE 120 0 TR L, R
T COFMAL A~ ARAERG I THEL L

m fERLEER

B 60 FH £ TORMAEFER LB/ SA A~ 2
HAEBROHB 24 (TR, 60 FHOFHME AR
1, FM 71841474 mP A, NA AR 875.64%+
152.42 dry-t /4, ZOWNFUI/IMEAR 56.5040.87 dry-t,/”
4, KA RIHT 82.69+81.80 dry-t,/4F, AtliFkht 736.46
114535 dry-t /- Th o7z, HH 2,000 A Hilitz D558
FNET, EHIMR 66 4ED N TAHK 763 ha DAk &
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Fig. 4 Annual log production and forest biomass generation in

the model area (size M) during the first 60 years
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HERABICH T OHEEZRAVBEREFEIC L 5:8E 19 FROMEXELS T
DERRING | - K B AR

EE AR CIIEBERT X055 Z LN TE - 2001~2019 O 19 EMOME L EICRB T 5 EEMUEHEH L,
MR K FEIRED THEN AL, 3 Bt v 7 BT VT RORERFIZBE L TOtT 21T 72, 2001 4F, 2007 4, 2019 4EIZtE

BRHR & 2R E A BR IR AN o TN BERS IRV IO 9 2 0 - AR - PEEPE « BARBLRIETO 4 BLRIET % %f
Sl Uiz, AGieT —2ICBLTIL, 3 BB & v 7 IR EORMERE & IBHIERE 572 0 18I0 % A ORI s
WTC, S% AR L 2ol Eiz, MRBHETO ERNEEE - & ¥ v 7 OMEFE L IIBTER &1 0 1B IR%E FH OMHBIREK
IZBWTHHEMEARSN, FTHIBAX 7 L OMBREN —FERE D o7, BHRIEEHZVEBERIL, ¥
INE VL 725 EIEOMBANRRL R BMHENCH D Z L0 n, MAMNEIRIZETHZ EIZLD, KB KENRA
L7-wRettnid 5,

F—U— N HEREREH, 3BRX VBT, REUEE, BRAM, #EREH

Analyses on forest road damages over the past 19 years using rainfall evaluation with return periods in
the western part of Gunma prefecture
Issei WATANABE!, Ryo KOBAYASHI', Kazuhiro ARUGA!

!'School of Agriculture, Utsunomiya University

Abstract: This study acquired governmental subsidized recovery costs from forest road damages over the past 19 years between
2001 and 2019 in Gunma prefecture. Then, this study analyzed correlation coefficients between return periods on soil water index
as well as three-layer tank storages and recovery costs. The study sites were four AMeDAS stations such as Kanna, Fujioka,
Nishinomaki, and Tashiro which had relatively large governmental subsidized recovery costs in 2001, 2007, and 2019 in the western
part of Gunma prefecture. Correlation coefficient between return period of third-layer tank storage and recovery costs per forest
road length was positive with the 5% significance for all data in these study sites. Correlation coefficients between return periods on
soil water index as well as all three-layer tank storages and recovery costs were also positive with the 1% or 5% significance in
Kanna stations, especially that of the third tank storage was the strongest. It was implied that large forest road damages could occur
due to deep rainwater penetration because correlation coefficients between tank storages and recovery costs per forest road length
tended to increase according to the deeper tanks.

Key-word: Soil water index, three-layer tank model, forest road length, construction cost, recovery cost

I ILwic LTz, Z T, WSO IMREYE AR R E I AE S
LRI & 70 2 ZR AR 38T 2 s 1, 1 LHbARE Y LICREREHEL, PR ORNE SOMEI B
AT OEWGETICER IND Z &b, £, REy) EHAHZ DB LT,
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TR BEECSERKFE ML TR Y, [LHiFREY Z2C, WARBRNOMEICZ K giEr b2 b Li-Afiot
AT IR LTV D, FEk 270154 9 ABIH - #dbs  (2018)4F 10 ABMEE 19 B&x% L LT, WESCEKR
IC L DB FICONW TR T~ L2 & OMEBEROEND, WSR2 -l
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EIE LT,

ﬁﬂwfiﬁﬁﬁﬁiomm~mw&ﬁvn9ﬁﬁw
MESKEICBT 2 EBEMBE IR EAESL 2 LR TE
7=, MLmiﬁwﬁgk@m%%_@LT%ﬁ%ﬁo
Too 72ds, MOBEMRRSEEEINEET, EREMHBS Th
72 1 BiETo TEE A 40 L EREIRRERH L 725,

O #rkkE s

BB RO HFHEQIC L > TED BN TV HEE
KIK A ZEIZ, AMeDAS BHRIFT Z & AR 2Rl L7
(1%-1), BERULIZIBUNTIL 2001, 2007, 2019 4FEEIC b
FIR & 72 EREAIE IHE A #»-> TE Y (8-2), £D
HCIRPEEICALE S D0 - HRRE - PEERE - AELRIET
DEENZL < (F-1), EEMPEREA B> T
7o, AR TIEZ O 4 BRIFT &2 S iT 21T o 712,
72, FRFEIETIIARFNT  REPAY, RN
7, PEEFHBLIIETE T T - BREOR - H BT - F
HABLIET SR - BREFEITAE E15,

Fe-1. BN f(mm)

Table 1 Cumulative rainfall (mm)

BUFT 2001 2007 2019

IR 407.0 504.0 465.0

MM 1670 2110 3685

TEEPH 394.0 428.0 496.5

FHfE  299.0 3440 4425
2001 : B 19509 H 8 H~9 A 11 H), 2007 : BE 9 &
QHS5HE~9H7H), 2019: HHE 19 510 A 10 H~10
A 13 B)

RO, 3 BZ 75 LM+ 5 HEmE
PR DRESRE A I =, e, BEIS(7), Aruga &
(DPIRAWT=FIEEFRS, PR - R - PEERA - mAEi
AT 197941 A 1 H~20194E 12 A 31 HO 1 Bl E
TR EMERL, 1 REREZ 6 %5 LT 10 oM EE
BH U7, HE L2104 Wﬁg%ﬁbf KK UTRR
&, THRERSA X FICm L TRI L, ERe
DOFEHIE, FEOERKEE Gumbel 75402 & > TR %
1TV, BKHERFEEFM L, WA R TR/ 5
FEHESLSC) X, BT AR EHAW:, BEEDBEET
&2 0.04 1%, PR - FREBIAFTO A W, WEEPEC- B
BRI, 2, 3BEEX 7, BRELSMITEST,

BAMER DS B72 i Getl, BARRE A R H MR T &
DI AAT D 72D, HHRIER - BIRREH Tl L7 Bt
E-HARERO-VEREREZEN L, BHRIERIX
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RERB A FHE IR A T A OFRMAER B O 2
RL72(3), BHRRE AL, BES T OMERIROM A
L, EI@E oS THeET 7 L—4—2EHL, &
FOFEERAT o 72(5), RS & AR « B E H H 7z
VIR OMBREE BN L, EEITV, HH L
FIEURE A E CTH D0 E MR LT,

I HRELBE

ARG AT — 2 I L TIE, 3 BHYZ 7 OFERE
& HEHMIER: 72 0 IR E F OFBIRIKIC BN T, SH AR
Llpol=(F2, X-3~6), 1P, AEMITREN T
LoD, KHEIEEDHZVEIREIL, 278X viE
705 L IEOFBENIRL 72 2 mICH D Z Lanh, 1 B A
By, 2B BA T, 3BREX VT L, APERSZE
THZ LR, KEEZRSKEDNRAE LI Retnd 5,
FHFEBLIET O TN AL - & ¥ v 7 O & 1R
MER &7 BIRE ORIV T, AEMRR
SNz, 2BBEX 71X 5%HE, X 1%EETHY,
T 3B X7 & OMBIMREUS —FERE oI, F
7=, BEMEBIETCIE, # 2 7 OESITHbbS, HHE
FRERDTAC DTN T2, FERNTZIT T2 <, oS -
SR LEF e ERIOER B> TN D EE X HILD,
PEEFHELINAT D 3 BER # > 7 13\ RBR R AR LTz
B, THUTZHUTAD ) HD 2 F T ANEVMEEZTR
27212 Th H(-6), 7233, HABLIETIXEEHBIE IH
N 2001 4R, 2019 4FE L 1 92Dt 2 o7 v

2. PR L RHER - BRRE M HT- 0 1EIHE
JHOAHBIREL
Table 2 Correlation coefficient between maximum annual
return period and recovery cost per forest road length or per

construction cost

R PR RERE PEERR
PN 17 8 4 3
PEARAE
TR 035 0.86%* 031 0.65
1BEZ>7 023 093*% 025 040
2BER X7 027 075 032 047
3EEA X7 058%  097%* 029 099
B2 A
THERERE 0.70%*  0.84** 0.11 0.63
1BBZ> 7 085% 091%% 005 0.38
2BREZ 7 070%%  0.72% 012 0.46
3EERZL 7 046 097 0.09  0.99
SN HE, *1%HAE



®EiBEA (FD

700,000,000

600,000,000

500,000,000

400,000,000

300,000,000

200,000,000

100,000,000

i LA

BEn mEE

B-1. BERSIRT A & A BRI G2 ik
Fig. 1 AMeDAS stations in Gunma prefecture

H16 H17 H18 H19 H20 H21 H22 H23 H24

BAFTZ & OEEIEINER

JEHS

H25

P AR TE

H26

000000000 0GOO0O0OCOO

m
H27

iR
FRFE
BEH%
tER
AW
B
kA S
RRIR
Lok
AHE
HEHH
BH
Hz
PR
R
R
EEHR

HRET

H28  H29

EHY nLER nkzl aEf atzik nERR et wdE aashrd miZH

B-2. [EEABE IHE

Fig. 2 Governmental subsidized recovery cost

74 (2023)

H30 H31R1)



ThoTlz, FHBEREOBIEIFT > Thayy, HAE
HFTE, ATV TIEIAESE DM 3 BLHIFT &
D&, BREITRA LTI TR,

=R

BRfE

FEEFH
10000y = g2 879x0-6885 y = 246.24x02439 v = 7381250105
- * ;
Q R==0:35 R?=0.1469 e R?=0.7843
S g 1000 p . - o
£ T oo
2T
BE e B
L) o y = 92.808x0-2606
TR w0 R-1
1
1 10 100 1000
fES4F (4F)
b3 R R O AR IR HERAE & IAUE IR & 72 ) OBIIHTEH]

o iR o BRFE [kt i:ind

B-3. THENERH

Fig. 3 Soil water index

oo . T = B
y = 83.407x0-7418 y = 332.42x0-0557 y = 70.221x0.75%5
R?=0.5969 R2=0.015 ..® R?=0.327
1000 | >
100
B
L] y= 91.94x0-2654
10 R2=1
1 . ,
1 10 peswip(E) 100 1000

LA 2 v 7 DERKHERE L RHUER » 72 b OEIHER

o T e o AT o ANK
M4, 1BERZ7
Fig. 4 First layer
000 - EE R B
y = 88.483x06446 y =228 7x0-261 y = 38.592x0-6801
o ~ R?=0.554 R?=0.2246 ° R?=0.6539
= \E 1000 f ° Y o °
:§ = o O
g
g = BE
= = ° y = 97.493x%-2354
=T gt RESL
3 i
1 10 ﬁifﬁ(ﬁ) 100 1000
2B:H 2 v 7 DAEFRRERAE & BRIER S 7= Y OBIIHEH]
o e ERfE o AT o HA
M5 2BR&Z 7
Fig. 5 Second layer
—%, FREMRHVEIRERI, thik - AR - vEEp

BRI CIESHER &7- 0 & [AkOMER 27 L7223,

BRI IER 7= v &g LT, MRS m
Bz H Yy, £, 3BRAZ 77X 1 EAZ 70
FABIFRE D B MBI B o 72(F-2), A RNEBRRRF 72

— 112

B RE L LA, A i AR SR b 5 i - &
ﬁ%ﬁ%abf WiEAT5 TETho, %12, A
CERB AR S ORIBF 2 & bIERE TS
_kﬁ%,%ﬁ@%ﬁ%%ﬁm:owf%%ﬁﬁé%m
T B, SBIC, AR CIIBER RO 4 BMPTE K

U LIRS, A%, BEBRAIKICHSE KT T, &
Wrad7oFETH D,
R T =
10000
Y =75.248x08%45  y = 184 803931 A
R?=0.4828 R2=01675 © Y=6E-05x4051
N ~ 1000 ° e R2= 0.9992
e o)
RE 10 [e T M
= [ ]
Q3 ® y = 3.1864x114
= 10 R?=1
1 L L
! 10 fEREGEE) 100 06

3B H £ v 7 OAFIRKHERAE & B IER & 72 Y OB
o T o Bk e FHTFAX

M-6. 3BtRZ 7
Fig. 6 Third layer

Bt

BHEE . ARBFZEIL ISPS BHFE 16KK0168, 21H03672,
22H03800 DBk & 32T 7= D Th 5, A E R 2R
T2 TN T BE RS ARG G N - LT,

51 A SCR

(1) Aruga K, Sekiguchi T, Sato T, Shuin Y (2022) Evaluation of
forest road damages using return periods caused by heavy rains
in Kanuma and Nikkko cities of Tochigi prefecture, Japan.
Forestist 72: 2940

(2) BERS R(2022) 777 11 8 5t il (B8 ik fg). A T A~
https://www.pref.gunma.jp/06/h4010093.html (2022 4F-2 A 14
HZH)

Q) BB RQ)EMIKRERTHE. T4
https://toukei.pref.gunma.jp/ringyo/ (2022 4= 2 H 14 HZ:H)
@) KRBT 022) LM EBHE .4 T 4~
https://www.jma.go.jp/jma/kishou/know/bosai/dojoshisu.html
(20222 H 14 AZH)

(5) EEmEEQIR)ERLE®RT 7L —F—F T4
~ https://www.mlit.go.jp/sogoseisaku/jouhouka/sosei_jouhou
ka tk4 000112.html (2022 42 F 14 H&H)

(6) FARAffFHL - MIGIERE - HE—IK (2020) R 27 49 H
B » BULZERNIC & DR OMEREE 34T, BAHAR
fFFE 71 = 157-160

(7) FHEIHER it AL - SARHE—(2019)AR}HHI HAEEFE AL
TN 5.2 % MR D RERAE &2 IO TR 2 DV
T WPFaREET2 311



WX B SAMITZE 74 (2023)

LBEITHEITEHES FL—F ERRME CTL EAZEE L - ArTREEH#E
BRI |- ST | - YOI - IR - AR IR - GO 2 - R D - B ¢ - AR S

VR E KA R - 208 TR « 3 AL E LR ST ERAS SRR FEAET MR PE AR « 4 AR S I ZERTARSE 157
WFFEREI « ° S KA AR IEED B ARRL SRR MY

EE  AWmEIZRIT S EI FL—F LEUNR CTL HAZEBE L2 & RF MR TRERIZZNEIL 6.7 BT mY
13 5 mYAE S HER ST, HER ST MR FTRE I ARYERE O S EER A A PE R 3.7 HOT m AR L R LT
FEVMEZ 7R Uiz, HEGT S 7= KRR AMF] ATRE R I E N CTRE A, A~ AR SNTAM T~ 7 14 5 mY/
FELIZFEFRBREDE CTH o 7=, A & RFAM ORI rTRERHEINTZ NI 14 T mY4E, 2.9 7 m4E LRt Sz,
HEFH S A7 MR H PTRE IR O/ 15 81, —fF5E T 6.0 Tyt AR S, ZORRETR L TS <IER
<, BATHZ L TELRDLIFMEFRICORND Z ENRB SN, £, HEF SRR MR rTREERIN
IS TH 198, FREEEY) T 3.7 Tty L E S,

F—U—FK:FIT, "—_R¥, TxU—4, KM, A7 v

Estimating the availability of timber and unused woody materials through the introduction of semi-trailers and European-
type CTLs in Hokkaido
Ayami FUJII', Aiko TAKEDA', Shota NAGASAWA!, Yusuke MATSUOKA', Kazuhiro ARUGA', Masashi SAITO?,
Sayaka SAKAI®, Hiroaki SHIRASAWA®, Yasushi SUZUKI?

ISchool of Agriculture, Utsunomiya University; *Faculty of Agriculture, Iwate University; *Forest Products Research Institute,
Forest Research Department, Hokkaido Research Organization; “Department of Forest Engineering, Forestry and Forest Products

Research Institute; SFaculty of Agriculture and Marine Science, Kochi University

Abstract: With the introduction of both semi-trailers and European-type CTLs in Hokkaido, the availability was estimated to be 6.7
million m%/year and 1.3 million m3/year for timber and unused woody materials, respectively. As for timber, the value was
significantly higher than 3.7 million m*/year of coniferous log production in Hokkaido. The value of unused woody materials almost
met the wood chip of 1.4 million m*/year, which was a woody biomass fuel in Hokkaido. The increased availability was estimated
to be 144 thousand m*/year and 29 thousand m?/year for timber and unused woody materials. As for timber, the value was converted
to 1.49 billion JPY/year in terms of monetary value and 6.0 thousand houses/year in terms of single-family houses. The effects
obtained by introducing both semi-trailers and European-type CTLs would not be small, and this implies that the introduction will
lead to further use of forest resources. For unused woody materials, the value for power generation was converted to 190 million
JPY/year in terms of monetary value and 3.7 thousand households/year in terms of the number of households.

Keywords: Feed-in Tariff, Harvester, Forwarder, Timber, Supply Potential
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Fig. 1 Harvesting system map
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Logging residue pile width to maximize the productivity of chipping at roadside
Kotaro KURODA!, Hyun Bae KIM', Takuyuki YOSHIOKA'

!Graduate School of Agricultural and Life Sciences, The University of Tokyo

Abstract: A simple model was constructed to examine the efficient harvesting of logging residues generated by limbing and bucking
operations at roadside, assuming the logging system in which a grapple loader was used for piling logging residue and a grapple
crane was used for chipping. In this study, the model was used to determine the width of logging residue pile that would maximize
the productivity of piling logging operations in an assumed model forest. As a result, the productivity was maximum when the
logging residue pile width was 2 m from the edge of forest operation road. It was found that increasing the grab amount of grapple
cranes used for chipping contributed significantly to the increase in productivity, and it was also indicated that the establishment of
a road network of about 45 m/ha was one guideline for ensuring the productivity.

Keywords: logging residue, forest operation road side, productivity, pile width, grapple
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Fig. 3 Assumed logging residue piling model
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Table 1 Figures used in productivity calculations for
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logging residue piling and chipping operations
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EE AR, BBHXIER S UAV-SIM IZ X 5 3D BTV & 1EH LI AR O rlREMEIC OV TR 5 Z &
ZHAE U, (EEEFHEICIT, BBEHXEHRO 5SmDEM & UAV-SIM 7 Bt &7z DSM % 52 ArcGIS PRO D
WY =3 UEEREY — LV ETE Uiz, RS 0~25° % BRERTAERLT & U CRTM 21T o 7ot R, BRZE o3 <HEMRM
W ERDEHFEROEZ OVL— b AR, ZOHBERE COERITIREECH 72, 2T, HEHE 0~25°DHR % HE
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F—U— N :UAV, SIM, EAEHIETEAR, ARPEEHEGTE, HERE@S A7 A

The availability of forest road system planning using Fundamental Geospatial Data and 3Dmodels
by UAV-SfM
Shohei KAMEYAMA!, Kazuhiro YABE!

IFaculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: This study aims to determine the availability of forest road system planning using Fundamental Geospatial Data and 3D
models using Unmanned Aerial Vehicle-Structure from Motion (UAV-SfM). The strip road was planned using the Optimal Region
Connections tool of ArcGIS PRO with a 5 mDEM of the Fundamental Geospatial Data and the DSM of the UAV-SfM. The plan
with an inclination of 0 to 25° as a reachable point was a route with a steep average angle slope that went straight up the ridge, which
was difficult to construct. Therefore, we re-planned the site with the points with angle slope between 0 and 25° as reachable points
and contour lines as barrier raster. As a result, the average angle slope was planned to be more than 10° lower than that without
barrier raster. Hence, it was possible to plan strip roads even with a 5 mDEM of Fundamental Geospatial Data. Furthermore, more
visual information is expected to be used in several situations in the future, such as information-sharing tools between workers.

Keywords: Unmanned Aerial Vehicle (UAV), Structure from Motion (SfM), Fundamental Geospatial Data, Forest road system

planning, Geographic Information System
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Development of simultaneous multi-point measurement system for vibration generated in stand
Takeshi MATSUMOTO!

! Institute of Agriculture, Tokyo University of Agriculture and Technology

Abstract: The purpose was to develop a low-cost system for simultaneously measuring the vibration generated in each part of a
tree. 1) Reduce manufacturing costs and enable the installation of multiple sensors. 2) Use a microcomputer board for easy
development as a platform. 3) A size that can be installed not only on tree trunks but also on branches with a diameter of about 5
cm. 4) Simultaneous start/end of measurements at multiple locations. 5) It must be possible to measure at a sampling rate of hundreds
of Hz. 6) Capable of continuous observation for several hours to several days and automatic recording to SD card. Based on the
above development policy, we used the NucleoF303KS8 as the microcomputer board and the ADXL.335, a 3-axis acceleration sensor,
for vibration measurement. It also has a microSD card slot for data recording.

Keywords: microcomputer board. accelerometer, sampling rate
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Trends in wild animals damage on reforested land in Tama area, Tokyo
Kazushi ARAI!, Masayuki KUBOTA'!

! Tokyo Metropolitan Agriculture and Forestry Research Center

Abstract: In Tama area, Tokyo, 50 ha of clear-cutting and reforestation into Japanese cedars are continuously carried out every year.
Although sika deer has been the main animal which damage on reforested lands, damage by other animals such as direct damage
by Japanese hares and wild boars, indirect damage by raccoon dog chewing through deer fences have been observed in recent years.
In this study, we clarified the frequency and annual fluctuation of appearance of these harmful wild animals in reforested land
based on the images by sensor cameras installed in reforested lands. Sika deer were the most frequent animal, followed by wild
boars, raccoon dogs and Japanese hare. Although Japanese serows and Asian black bears were not observed in Tama area in 2013,
they expanded their habitat to the southeastern part of the Tama area in 2019. In the near future, it is likely that damage by multiple
wild animals will coexist in Tama area. It is necessary to be cautious when identifying which animals cause the damage.

Keywords: Forest damage, Sika deer, Reforestation, Raccoon dog, Sensor camera

I XU XU TNERLTEY, =R HII=ARY
BURH P O ZEEMIG T, FRMVEBRIEES e S T LR, AR LA, b %, RIERTR EORARD
£ oT, 34E 50 ha BUEOHEA TN, AF, B/ F BREWEE, VX VI ERAROBSEHE, Wb
REDEHAPMER SN TS, ZORHARZINET 5 E 5w EWEEZ KT, LoL, ZhbOEAEYN
R AEBII=R L PHTHY, =R PO OHE ZEEDOFRMOD £ Z ETHAE LT T DTN T,
B ARERIZEE L T < DR THON TV A2, 3, 5, RATH T, £ T, FHEMRHICEE L= h—h
6), ITHE, =R VAL ) T X Bl LB ERS AT OEEINS, =RV h, JUVX, A VY, 4
A UK DR Y (4)7e E OBERER e E, b X, ZIRVAERVH, VEIUISOEEEZHLMNIC

HERLD T TIMO TR > RINZ X372 E O/ K > T L, WESSRIZIEHT A2 2 EE LT,

HYIBE, FORMPOL=R T HMREANT D E D R

B E(DDHER S =AY, 2 S OREFAEN AN Bk o 5

iz R4 B BRSNS DWW T, R TH -7, FEARHI 59 2 A B OB B & 5 D T
T, BEMICE, BBEERNL=RV DTS EY WIZ, B —o A i, HC500 (Reconyx HD) % v,

— 129 — (ZHH2023F2H 13 H)



F1. BEEHUE C8MERI(2012~2019) 1Y Sh-1H

meEm &Y DVFMOIE~ LTI DH
. ST e Table 1 Total number of animals photographed in one year
¢ @z 1 A SE~TRI T T AR
\\’ N X S B4 (E/4/5) BB HE
y =N OV =R TH 93.3 Hy
‘—\W‘%EA N =R 30. 4 -
N 1BIRN ©£ )y 26.9 i
@B 4R % 18.6 M) e
\n\\.}\f% gy 18.4 Ho
=R HEH 7.8 Hy
0 5 10 e o .
— ) K AT ::?t" _ ¥R 3.4 [RlEzw
(-1 o A SRR s . e
Fig. 1 Position map of the sensor cameras Ve 1.6 (AD 7~ 3%)
TIAU 1.4 D

X HEMHIZ BT DHEL, B A T A RCE L 7oAk
IZINZ, IhE CHEMEBOBSEMETERIN/HDOTH
b, ZXF0 MEFREER, YHfORY FOEHYY THY,
NS OBV DREREL, Fv N EWATLE8ENEE

LTWBZEHERT S,

A/

200

& 100
f
1o
\\D}‘ 50
0
By
4
\’:'L__JJ 0
2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
£ £
—a— BLE —0—18FRA --4--18FRB —8— BLE —0—1B8RA --A--18RB
=== ..o N\EF === ...0- N\EF
24X % J Y E
200 200
Q {
~
W 150 | AN 4 150
= AERN e
oo IE\:
& 100
¢
1o
ASSY
k50
0
<
Y 0
2012 2013 2014 2015 2016 2017 2018 2019 2012 2013 2014 2015 2016 2017 2018 2019
F T
—l— BLE —O0—18RA --A--18RB —a— B E —Oo— 8RA --A--18]RB
===l -0 N\ETF ==FH o \EF

2. =R Dh, A7, ZRF, JTFXOIESHY) OVERIOENREIEOHER
Fig. 2 Changes in the total number of sika deer, wild boar, raccoon dog and Japanese hare photographed

— 130 —



PR 2 ARh, EHETT | ARH, J\EF1 1 AR FEERR
M, BZEERTCIIFta Bl LW D 7 DIRHERFR D
1 ARHl, B 5 AW T, & 2~3 BELE L (K-1),
=B AT, 1 EORIT 1T &I 3 OFRE
AT T X OICEREL, MERMOMEIT 1L L
770 20124E 1 H 1 B 5 201945 12 A 31 HETO 84F
MR SN2 T X TOHEBYIZOWT, BV —H
AZ1EHIY O VFROE~ T E KD Te, £z,
SRRV HEYX ) T T DHARIZHONTE, '
P—H A 1%, B ERUET N E M, BLEERT 6 #k
M, REIERE 2 AR, EAERT 2 MRk, NS 1AM, B
DT 1 AR RS Z: SFE 12 ARV T, 452~
4 RELE L7z, 2013 4, 2016 4E, 2019 42N TH 41
A1HE7S 12 31 BETO 1 EROEET—Z 2o
T1BEHIZY O | FEOIEA I A R, D5
X% ARk LT,

m fEREEBE

201241 A 1 B225 20194 12 A 31 HETo 8 4
WIS SN TN TOBHAEMCONT, 1| BdHY D
1 AR D FE~FREZERER D 5 RO Sl % T 1 IR LT,
=R UBIE 933 AR ERBEL, RNT=ARUH
W, AT, BXF, ) UYFERo T, ZHUC
e =R BT, T8BIFBE=R IO 110
T EDipinotz, VXU 70X, L6HEMFERE =K
YOHD S0 LT ERBDTH Mot A 720,
WEHN S D -7y, ETHN CTIHER@ T, T
BEITIEE AR,

X212 1 EH7= 0 O 1V EB ORI ORFEE L
R LTz, =R UHIE, TTOMHT 0 B/4F/ AT
DT &<, EERLARMRS 100 SEAE/BEIE THERE L
TWe, ZHIUSKIL, A VTR EE L BIE A TO8H
FEMBIZRDELD Y, OB DI oT, J UYF
bA ) UV EIRERBROHEE Th o Tz, — 7, F XXX
IR B DA 2017 £4E & 2018 4EIC 100 SHAE/BLLE & 24k
R STEBY, ZDEGCHRRHR D> b R — @R 7
U MU —PNE BBk LR Sz aTEE VR &
Nz, # XXX D VA v b OWARG) Y gEIZ- O
T, #XXOAEREE LYERE ORI, AR
ST, 5%, T—HOERMBMETH D,

=R TE| VA DO Z X3 1T LTz, 2013 4
X, BIER, NEFiE Vo - ZEOHMOREIZ I
TRV BEUHIT TG ERE SV o7, EDK,
1EELIRE SN2 o= ) T3k E D, 2019 4120,
BB O NFFHE TR BT I OSMITIER LT,

131

BABRARMIIZE 74 (2023)

TIET, NEFAe EOLEOHIROE B ORERRA
WEL, =RV E b0 LB TR, 4%
IX=R U I OREBIRIET 2720, MEROHE
IITFEEEZET 5,

VXTI O0AE, M4 IR L2 L DT 2013 4R
1%, ZEOBMROIZIE N OFFREROIRIK T 1 S bR
ENkhot-, D%, =R HELHEREE BE 0
SHOT Y TIIME Y, 2019 FITIE, HOHETO 1 At
Iblpol-y YR IUTD 1 BHEY O 1 EBOIE~
RECHESRIE, =R PH D 1/50 LR &M T2,
VX U 1BHTH 1 KIS U TEEOMARDR A
HSTew, HEL LTOEITERZ LD LD, T
XDEENHD EEZLNDN, 5%, ZEOHFRKOS
Ty ~HEWENELD ETFHIESND,

BEE  ADIEIT, REITIEY , HNOBRETAH DR,
FOHAMAR S 213 U od &9 5 3RO - MEEITHE
%< DR, HUEREESE S8R RMOK PERRARAGR,
HOHE AR FES T, B MoK PERR BT AEk 3R,
B DDIRNFRS < Vs, ROFHEHR, FAERREMG
Bttt X~ EORBOERICE RN D T %2 1H
We, Fiz, B U= A T OBEEENTIEA 7RIS,
FOUFMME I T ATEN 2, Z IS OB E R T,

- -
— —

5 FSCHR

(1) FH—5] - AREREZ (2021) HRHERSEEHIE O Fak
MHIZ IS 1T 2 B AR BV D 55 BE 43 AT . BA AR ZE 72:
121-124

Q) FH—7] - APREREZ » AR — (2022) HURHRZ I
WIRIZ 31T 2 > I AR B A OHER. BISARMMIZE 73:
125-128

(3) HiH—a] - ik — (2018) U AEBEEIMET L7z
HURH R Z BERT 2B || AL IR0 6 1 D o 0 BB SR ORRGE.
B AR FRBIFZE 69: 171-174

@) ¥FrH—7a] - WEHAR - PRE— (2020) 1/ ATk
D IRSERI T &R, BISRMIISE 71: 101-104

(5) Hata S, Konishi S, Yoshioka S, Arai K, Mizoguchi Y (2018)
Identification of origin of sika deer (Cervus nippon) in recently
expanded habitat areas in Tokyo Metropolis based on
mitochondrial D-loop sequences. B SRAMAISE 69: 167-170
(6) Hata S, Okazaki C, Konishi S, Yoshioka S, Kubota M, Arai
K, Mizoguchi Y (2019) Detection of genetic segregation in sika
deer (Cervus nippon) by tandem repeat variations in the
mitochondrial DNA D-loop region. J For Res 24: 325-329



=RV ETD VX ) U T~

gy
#Bh

~
=
A

R R
E~EEES O:0.0 @:0.1~9.9 E~EEER O:00 @:0.1~9.95/F/5

. ©10.0~19.9 . 20.0~%B/4E/ 4
M4, V¥ U T<ONOHR

X-3. =K HETIONHAOHE Fig. 4 Changes in the distribution of Asiatic black bear

Fig. 3 Changes in the distribution of Japanese serows

- 132 —



WX B SAMITZE 74 (2023)

HERD D HEEYI- BT SRR
WILET ! - R

VOB R U ER B R0

BE  HRICBEET L2000 MIIER L, MBI ZOAGHFMEZBIE LIcERo—>o & U TEEEIH O R
BRI LTz, TR, RERERDSTER SND L5107k, WESREINEY IV HEEYE LCTIER<ARE LT
DOFABFRFSN TN D, AIFETIE, EFHETH Y IWRHIAF O EG RODMEDWM ThH 5 Y 747 > (Cayratia

Japonica) &~7 Y J1 X7 (Paederia scandens) O 2 Ff% M\ o, WTHL b EUEERFOMANTERE L, Kigk)
U D AOKEEHRIC K D ATLERO %, BERREL U7, RIALEROSRIE R 3.0 M, JLERIRER 24 IR OREIZ i © i\ bzl
TN a—A@&NGFONT, B0 2 AT D L, YT T UNLEWIERES L a— 2@ S 6N L
b, BFEREOZDOREE LTH%OFIHANRERFEIN D,

F—U— R O5MWHY, YT HT, ~T AT, R,

Enzymatic saccharification of vine plants on the roadside
Tomoko SEYAMA!, Yukiho YANO!

IFaculty of Regional Environment Science, Tokyo University of Agriculture

Abstract: In this research, we attempted enzymatic saccharification for effective utilization of removed vines on the roadside.
Recently, natural resources are attracting attention again and effective utilization are expected as resources not as wastes. In this
research Cayratia japonica and Paederia scandens were used as samples because vine plants grow vigorously and are easy to obtain.
These vine plants collected on the campus of Tokyo Univercity of Agriculture were enzymatically saccharified after alkaline
pretreatment. The pretreatment condition of 3.0 mol/l, 24 houres gave the best results in all the samples. Between the two samples,
the higher level of free glucose content was obtained in the Cayratia japonica. In conclusion, removed vines on the roadside will be
expected as a useful saccharification raw materials.

Keywords: vine plant, Cayratia japonica , Paederia scandens, enzymatic saccharification, roadside
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YIHIT UL, 7 RUBDOOLEDLELE (K-1) T
HY, ~TIHXTE, THRBOLLEOLFE (K
2) THD,

2. EBOTHE

2.1 PEEEUE

BELEYTH TV e~y VB RTE, JRFL LIS
50 CTHMRSE T, Hlith, FELXIINT T IT
FlDNS B LTI D v —T L o A —TiE L, 20~
80 A v adDSDHVNI R RRATRE LT, 72, HH
FCER T CHRE L
22 T RiALER
FAEHT, BKHDS 5 %I27e D X 9 lKEMEF R U
LIKEHRIZ K0 RIALER U7z, JKEBbT b U O LOKEERD
BT, 0.0M, LOMIBLO3.0M & L, A% 24
e QoM & 3.0M) &3 OIMELOM) &L
7oo FWIF CORBESIREZ WL C, 24 B OS&F%
BREL, 1.0 M O CIILIEHIRZ i 2729012 24
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B-1. KFMENOYTH T
Fig. 1 A photo of Cayratia japonica in Setagaya campus
of Tokyo University of Agriculture

-2, KEAEND~T VT X

Fig. 2 A photo of Paederia scandens in Setagaya campus
of Tokyo University of Agriculture

23 EERBE(L

PUF o 3 FEEHDOBE#R ZIRA L CTHW -,

Cellulase “ONOZUKA” RS (2%, ¥ /b FEEGL THRE
HA&4th), Cellulase from Trichoderma ressei (24 pl/ml,
SIGMA), B-Glucosidase (0.01 %, SIGMA)

FREOBEICRD K IS, 3 FEHOBFES 0.05M 7 =



TAREENR (PHS.0) ISR S, IR 5% & 725 &
S ITIRABERIIR A BN TS S w7, 3Bk L
T, RO L RIEED Y T T be~D I B AT % o
ayv hr— b LT, BEREROND VIR E AT
s &7,

B, ROSSEME, 50 °C, 24 B & L, #RE O Sz
T01EE & UTe, E£72, BERBELROGOME VIR LRI
3EITH B,

24 WHET NV a—ZADER

FEEAE(LALBRZ OFREHE, b— T ey 7 Wl
Fa IR ST, T 0%, mONEEHC L v EiFEREIRL,
Ait (ADVANTEC, FL£E 0.22 um) 2 X 0 5Hith % ks
=Dl v a—ADE R~ LT,

W 7' v 2 — A OERITI, GOD % (F/va—2A Cl-
TA T a—, BT 4 L AR S 2 A,
EARIGIZED 515 nim OWHEEZRE LT, 7L=a—
A CII-7 A RU a—(I B O 7 v o — 2R e % VT
MEMREERL, 3B 1 g U7 OlF#Es/ LV a— 2 &
(mg) ZHH LI, £72, Tukey MEZHWTHE®ES
Kie, 728, p<0.01 &Lz,

25 Aekro—2A0EERE

TVH U RREREZ OREHIB T ARk ra— 2% E
U7, IREE3.0M, ALFRIFH] 24 IR DS CTILER L7
e E Ve, B0 = 2 mg AREREL, 20 %ditESR
B b U w AVER A 20ml il %, B (76~78 C) T30
DTG S/ Tz, Z0%, I HIZ20%HEHRERT N ¥
LERIE 1 ml % 4 [BINZ53 T TN A, & ROBREEE 30 431,
45 5318, 4553, 45 oL Uiz, UG TS, 1 %HE
FRYATR 2 Sml A CROG 2R 1 S, fuh L-tkicks
AWIZL DBk e—REEI LTz, 72d, WHAiE
121E, TOEREZROT-H T 27 4 )V F—~2—,3— (GFP)
R\, Aakra—2%EUL L7 GFP & R fE R
R, BLBIXEICL>Thetre—28&&2E L
77o FT7, tREICXVAEZERDT,

m ERLEL

AT, HRICBT 220 MIcEEL, v
AT~y I XZO 2 FEEE FAWTHEY thOF %)
FIAD—> & U ClER L2 AT,
ol v a— A BOFRER-3 IR Lz, W
FTHOREHZBNTYH, BREREANDZ LICX o TR
ERORRWEEL Y b ERICEWVIEES L a2 — 28515
Tro FTo, BEEAOERENCET DHEHHTORE R %
LB O L, Rk, BARLi B TAEENRD LN
7
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1. 7K VAR 7Ll U RHLEC RV, IR
& BRI oFBcEhEh 2 FEOBRE 2 v,
WTIOEHARIZ W T IR @I K 0 EnilE
BN a—2B&EREONT Y 7= HORRREL,
HREHEERGB RIS NI EEZ BN,

Fiz, LOM IZEBT 2L, BHIMOG R E S
Na—RENELNEZ EnD, FCEETYH, KR
WERT B Z LIC ko C, MEONE~ZEL, BLY 7=
VEOBRNM ELEEEZ LD, RIS, FEICLD
AFOMRY 236 53 B OLEITIE, FEREZE L TOLE
LA CH 5720, RHIFORTHEIEE) & e
i, R R ATLERNFERIZ /R D B 25
DT LN, fRRICORN S LSS,

5\, TIUA VALERE L QO W ARER DR 5
L7 L A= ANELNLZ LD, NIk —R
LOREFEIZ LD RSO TVANIZ BT B DT
WineEBZ D,

2. WM Y TN TU AT IR TELET D L,
EHHEH3.0M, 24 ROSMETITHIT D AT O
MHEWIEE NV a— 2 BN G b, ZOFRTICE
JORMLESOFR e e — 2 BRI 5 L, £-1 &
DY THTUNE664%, ~7 VT XL 62.0%Th -7,
YT HTL DI PEEICEVETH 722 &b, K3
ORLTZE DY TH I DIFNAT I B RT LD b5
WEHEZ L a— 2 &G o LB Z bhvD,

Rl YTHT L e~T Y HRTORMEE (3M, 24 hrs)
LAY =N A= S =y
Table 1 Holocellulose ratio of C. japonica and P. scandens after

pretreatment (3 M, 24 hrs)

AROw)Lao—X&E %)

FHfiE RERE
NYIHZY 66.4 2.4
~NGIRRS 62.0 2.26

* K0.05 (T-test)

AW TR LT 7 v 0 VU BB RZ BT, 2 Fl
HHORBHIILE L TE Sy L o — 2B, 3.0M,
24 R, 1.0M, 3WEMDIETREA o7z, 1.0M, 24 i
E0AM, 3HMTIE, YT HT L~y I HXTCTRAS
DHEMZERLICZ &5, HYOMEMBRHEEZRT D1
fao k& &, HIRLE T OBE & 8 X UHIEED/E S %0
EWVIZ L 2RIEORFBREE B X BND, 1.0M, 24 FF
MDY 77 L 0.0M, 3BMDO~T V1 XZ128
WTHBENRD IR T-Z &b, HHT 5K



@3M 24hrs BEEH
821 M 24hrs control

03 M 24hrs control
B81M 3 weeks E¢%AH

@1M24 hrs BEkRH
B 1M 3 weeks control
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a 00.1 M 3 weeks Bk H 00.1 M 3 weeks control OXRNIE BERH
350 b
(@)}
;, 300 c
£ -
250 c
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X' 200 7 Z e
'n ’;‘// /
T 150 % %
',\ / /
& 100 7 7
f f
i /4 7
t=| 7 w7
0 1 U = _ A I s
1M 1™ M R 1M 1M 01M K
24 hrs 24 hrs 3 weeks 3 weeks % 24 hrs 24hrs 3weeks 3 weeks %
YIHSY NGIYHRS
K-3. YTHF e~y Y HXTO7 VY Gilldig ORI BEES L a— 2 & CEOE S EERZE)

X B M THEEEZDY (p<0.01), * X control Z7~79

Fig. 3 Amounts of free glucose from Cayratia japonica and Paederia scandens from enzymatic saccharification after alkaline

pretreatment (mean=£SD)

2 No significant difference between same letters (p < 0.01), %: control
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Lzt ik bmOiiEt 7 L ao— 2808 Eohb 2 %
B HMNNT LT2(5). AT O b VRS L =2
—ZABOHTNEMEE 512 8026, AMeLE=7201ck
DT FRIC IR R 1 D iliElfE o L o2 — R B
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Ho LAMHATRELDRELH D9, 5%, fhalp
FIRAF AR TS Z L2k > T, RREIROMIEA &
FDT ENHIFEIND,
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Stz Fiz, WEOEIIMROFELML ZF, BEKK TRED-T, HHEE - MERICHT 2RO EL 525
&, ETORE CTERKEOMEEITER TN L2725, ZFOMoSRE TITBHEIC L v AR R - Tz,
F—U— N MRS, MEEEE, AX - v /% - BT~V AT, BEERBRHT

Volume mortality in planted forests of cedar, cypress and larch in Kanto and Chubu regions, Japan
Tomohiro NISHIZONO!, Kazuo HOSODA!, Keiko FUKUMOTO?, Yusuke YAMADA!!, Shunsuke TEI!, Fumiaki KITAHARA',
Masayoshi TAKAHASHI'!, Katsuto SHIMIZU', Eiji KODANI!, Hideki SAITO!

Forestry and Forest Products Research Institute, 2Shikoku Research Center, Forestry and Forest Products Research Institute
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FEFEARDIE LIy DM R R AR T S8, Moy~
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ORAEBETR THTL 2 EFEER N Y 7 TH D,
FT, MOORHAR - FEEIL T 0B AR—ADRENE
BRET IV - FHAEET BV TEHEERERZED O THD
(2,3), L& L, OBEOFFELMERTRIZOVNT, FEFE
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1. RERH ERE LT, BRI R R L O
WEHRENOAEX « & /) F « I T~ OB
BERBRH DT — % & A, MEHRENOTTO
R D, OB OIRZNZE LV, @ihv
ZOMOHEENRE LV, QOFIEEEDE L < D7 il
KABRINL, 5Eo7 102 MBRX DT — & () &R vy
7oo BITEBIOWNFUITA X T 28 (9 HERIKEAS), &/
FT50 (A 15), #7724 (A8 RBRXTH 5D,
ARFRERKN I DRI D7 — 2 fFHIE, bRl C
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SRR MTEO MBI SR T 5 0B R LT 5,
K RBRX A - FKOAIZESWTHELT, &
FZ L ITHERE - #5EROEETI~IZ, T2, HoE
BRTRARD T2, BRlih 40 - CREAK 2 08H L C, 518
& - MRROZEE T,

m FEREESR
MR E - MEERHER OG22 2-1~3 (TR,

- (ZHH 202241223 °)



MR REIZARITHAT, B FTREN->72 (Steel-
Dwass test, p<0.01, —1), # 7~ TiIfffE & 2E03 1%
o lz (p>0.05)  MEERRFRIZA X « 71 T <= VTR T,
b X TNEDoTm (p<0.01), SR OV TR &
IERICL X ORI R B MR R SR O 2 bl 2 & (R
23 O [&2TOHE], & TOBRE CIREKEOMA
K& D ->7= (Mann-Whitney U test, p<0.05) , S BIFEOMIK
X - MERHERIC DV CHfin & Rl O R R A i
HE, MEXXTIEIE /X TEBOMENKE NN
(Mann-Whitney U test, p<0.05, #-2), A¥ + # 7~ T
IEED D S T, ERHEX TIE, & TOR/TE TEliiOMm
DREPoT (p>0.05), FHFEOMEX - HEKXIZS
WS & R CHAEMIE R A ik 5 &, BT
AR TEENEN TR (p>0.05, £-3), £/ % HF
=V CEMOENRKRE ot (p<0.05), EMLX T,
b/ X CEIBOENKED TR (p<0.05), AX 1T
<Y TIENRT N2 (p>0.05),
PbzaFldsnl, MERERE - BERICBO O
FEMFRH HI, FHEEIIARICHARTE ) FThaL,

- 1. ERAEHH B oNMERIEE - MEBERBROKEE
MEMIEE MIEMIEER
(m%/ha/%) (%/%)
. 1.272 (0.331) 0.271 (0.078)
2 ¥ (n=211)
2.048, 0, 10.4 0.439, 0, 2.572
0.685 (0.055) 0.141 (0.032)
£/ % (n=358)
1.526, 0, 14.13 0.302, 0, 3.343
_ 0.756 (0.222) 0.305 (0.131)
Hh 7 < (n=164)
1.246, 0, 8.259 0.514, 0, 3.922

ERIETFHE (PhfB) | TRIBZERE - 8/VE - BXEZTT,

MAERIZAX DT VICHRT, B ) FThED-o T2,
F7o, WHEROMEITHROFEL RS 2T, BEEX TR
Dol MR E-FRRICHT D i ORBE B5 L,
IR R X ORER R EE CHEIN L7223, ZofofET
BT X A R o TNV, ARRIFZE T LT
FEAERIC BT B RIIRFBEERTT LR)FITEB T D
R RA—HBREOBEERE L TOFEABNIESND,
72, AWZECIIMBERSIRREICE B Lz, AR
OIHEHEETHY, MEORESCERZALNCTD
WENDDH(2), DI, FHEOERIZOWTTRIITHET
TERDoTz, ZHHIZOWNWTIISEOREELE L2\,

BEE | AR AIITERT ORBA B Bl & SITE
(RFIEERE T B T DGR E - AEROBEEEZ &
FURTAWZ, BGHTH L LT %,

F1 3R
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MR BORAFHER. B ARGE 90: 232-240

(2) Bertini G et al. (2019) Quantifying tree and volume
mortality in Italian forests. For Ecol Manage 444: 42-49
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-2 EFEPH (n=773) THONLMERHBE (m¥/ha/F) OHEFHE

KX AKX
£ T DO M1~ 405 MER40ELL £ 2T OMED MEE1~405 MER40ELL £
0.687 (0.122) 0.492 (0.039) 0.834 (0.279) 2.744 (2.003) 1.728 (1.049) 4.166 (3.893)
1.308, 0, 8.6 1.167, 0, 7.152 1.393,0, 8.6 2.739,0, 10.4 2.063, 0, 8.608 2.965, 0, 10.4
Sy 0.352 (0) 0.314 (0.054) 0.365 (0) 1.476 (0.813) 0.647 (0.105) 2.019 (1.549)
1.062, 0, 14.13 0.57,0, 2.511 1.187,0, 14.13 2.081,0,13.11 1.205, 0, 5.48 2.348,0,13.11
b5y 0.52 (0.05) 0.595 (0.079) 0.415 (0) 1.25 (0.84) 0.954 (0.653) 1.778 (1.807)
1.196, 0, 8.259 1.411, 0, 8.259 0.802, 0, 4.166 1.214, 0, 5.152 1.039, 0, 3.885 1.347, 0, 5.152
FRBIEFHE (FRE) | TERIEERE - R/ME - BAELZRT, Mite L CHE L HFOFIM®EmE AV,
£-3. BATHM (n=773) TELNEMEREEBER (%/F) OHRtE
IR FEREX
2T DI P 1~40% RESA0ELL £ 2T DO MEH1~405 MRERA0ELLE
2% 0.142 (0.044) 0.172 (0.045) 0.12 (0.042) 0.596 (0.448) 0.57 (0.355) 0.633 (0.466)
0.302, 0, 1.924 0.396, 0, 1.924 0.205, 0, 1.186 0.551, 0, 2.572 0.576, 0, 2.572 0.523, 0, 2.073
s 0.086 (0) 0.116 (0.027) 0.076 (0) 0.273 (0.185) 0.217 (0.091) 0.31 (0.228)
0.253, 0, 3.343 0.205, 0, 1.077 0.268, 0, 3.343 0.363,0,2.171 0.378, 0, 1.837 0.351,0,2.171
PR 0.235 (0.029) 0.324 (0.064) 0.109 (0) 0.452 (0.36) 0.485 (0.36) 0.394 (0.36)
0.549, 0, 3.922 0.688, 0, 3.922 0.192, 0, 0.779 0.397,0, 1.678 0.447,0, 1.678 0.289, 0, 1.001
EERIFTFIHE (FRME) . TRIZEERE - B/l - BREZRT, Wine L THE LHROFESOMEmZ AL,
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MEBEECHT D AHP FHORE —FENDT U 7— MREZSEHIE LT
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F¥—U— N AHP &, MWRERE, FAROLE, 70— Mg

Examination of AHP analysis in forestry management:
A case of a questionnaire survey of students

Kunio SAITO, Takamoto SUZUKI, Takayoshi SATO!

! Faculty of Regional Environment Science, Tokyo University of Agriculture
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LT AHP HRIC L BT v r— Ml E L, AHP O [ sigfsR
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(36)1, THEA 35)1, THAR—K Q7] &0, EEO
IR~ DRSNS o T, FR— MEERN H 5[5
i3, TR (110) ) ~DmA &Y, TEME (1.05)) & ThE
A (L09) 11X M e L7gw ) ZBIRT DB A b,

vV Z%

AHP EIZ X B EIEIC L 0 REBRS0Z IS OFT
HERBIRIZZR D, REROMEEHET 2 2 LN TE T,
LU’ b, BRO & 5 HESLSIN LW EE TR
FaGET D EFEBRNA BN, Bz, AEFIH

T5 DN IZEBRD & D5E1E, ARSIV T i
H L2V ~DEERE L, A ORI H~O R R
ERbNA R, REICHER B D512 il L7z
~OEZINE - T208, BINEZEITR T FEhil Bk
HBEEEN Mid L] OHANSL570ETH 5,

ZOXIRFIEEBESTH L AHP K2R OREE
T2 ETIIAEEBbnd N, o) AR
TR THYRIFKE LTOHBELHDDLZEDBNETHD
&G 72,

-1 AHPKIC £ 2RO 5 3 FET & DAY OHIRIEE

R %

BFOHZEE (] RBE | R | ¥ axE RS [ % axE BS
1 B 8 0.98 0.35 0.25 0.385 35.44 25.25 39.31
133tk 0.95 0.34 0.24 0.37; 35.93 25.16 38.91
M L7 1.08 0.40 0.26 0.42i 36.72 24.56 38.71
2 IR 8 0.94 0.36 0.27 0.313 37.97 28.55 33.48
12k 0.96 0.36 0.27 0.325 38.14 28.56 33.29
HATH LA 1.10 0.42 033 036f 3771 2994 3236
3 T X 0.88 0.35 0.21 0.32i 40.14 23.68 36.18
ZZEFEﬁﬁi 0.92 0.38 0.22 0.335 40.70 23.87 35.43
5151{: L7y 1.19 0.49 0.29 0.422 41.27 23.96 34.77
4 SHE PR 0.90 0.38 0.21 0.31F  42.50 23.39 34.10
10§ﬁsﬁﬁt 1.10 0.45 0.26 0.385 41.33 23.75 34.92
Efﬁlb L7y 1.00 0.42 0.23 0.345 42.57 23.07 34.36
5 & Ehe?ﬁi 0.98 0.39 0.25 0.345 40.07 25.49 34.44
43;[55& 1.01 0.41 0.26 0.342 40.77 25.75 33.48
MAH LA 1.01 0.40 0.27 0.34i 40.11 26.40 33.49
6 L ;"'Ebﬁi 1.17 0.52 0.28 0.385 43.90 23.96 32.14
3;[55& 1.04 0.47 0.26 0.315 45.08 24.81 30.11
gﬂf& L7eLy 0.79 0.34 0.19 0.262 43.17 24.25 32.59
EN E%‘{i 0.98 0.39 0.24 0.34} 40.00 25.05 34.94
103{Mf% 0.99 0.40 0.25 034f 4033 2532 3436
;ﬂfb Lawn 1.03 0.41 0.26 0.355 40.26 25.36 34.38

2. AHPEICE BBMLEVWEET & OMS ORIRIER

R %

BMLAVEEN) | RER | B | ¥ a2 BE | ¥ ozt BEE
1 £ R 0.98 0.41 0.23 034 4139 2383 3478
36iMf% 0.96 0.40 0.23 033{ 4144 2403 3453
;ﬁ% Lawn 1.05 0.44 0.26 0.35; 41.56 24.79 33.65
2 BEA =15 0.98 0.36 0.27 0.35 36.69 27.29 36.03
35imM% 0.93 0.35 0.25 0331 3714  26.90 35.96
Efﬁlb Lawn 1.09 0.41 0.30 0.39; 37.26 27.10 35.64
3 HR—b [EHK 0.86 0.35 0.22 0.29f 4096 2516  33.88
27;!55{32 1.10 0.46 0.28 0.36; 41.66 25.83 32.52
HIH LL 1.04 043 0.27 035 4125 2558  33.17
4 mL PR 111 0.41 0.25 0.45{ 3741 2216 4042
5iRTtK 0.93 035 0.21 037{ 3771 2292 3938
Eﬁ% L7awn 0.97 0.39 0.21 0.37; 40.51 21.52 37.97
ESCN R 0.98 0.38 0.24 0.36 39.11 24.61 36.28
1035!55{3‘@ 0.98 0.39 0.24 0.35; 39.49 24.92 35.60
s L 1.04 0.42 0.26 036] 4015 2475 3511

140



BEHARMAIGE 74 (2023)

REARERFRSEFEEMNICSTIMEMOO TRV FHA
e !

VOB R U ER B R0

BE  AEOWERMHERD, AERICITZ A SN X518 -oTETWD, AT, WAURERTFREE

FEROBSM ZEMA L, HEA S Y o/ SATEA Lo v 7 XU FOMERGETRE & £ DR A TERE L7,

bL—tey

T4 AT D 2 8iE, MERLEROESELREL T, ROLAMATCEHFELG T L LELALND, KRAHE )
DREH SNIEARM Z1E M L2581, B E AREZEM &G ST R EOER & L THBIEL, A4 rTRERETR

FIRADBA A= LT N EER T,

F—U— KRB REREEECE, 1T, b= e T

Log-bench utilization by thinning log at Okutama Practice Forest of Nodai
Takayoshi SATO!

! Faculty of Regional Environment Science, Tokyo University of Agriculture
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P MY =R DOFRIURER TR L B E T =
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1. BHREBMAERE REEEERICR T DEkDE
BEIE, HOCEBARAHA A L BT OVERL U 7o R e
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RER/IMERE & HITKREBERDNEIR S LTz,

2. B OB EIRTE  (ERIT, BT 2 AREEAR
DEENDIRL, EEENLOEMBHEEEB LT, F
YT EREE N, AR, 7Ty 7Tl
HEH, 4m 2R LTEMMTbNZ, B 15 cm
AL, MPIZFREL, 15~20em (3F > 74, 20em LI E
%, DIEESELED, 2DFF5EH, 3T, HFHTE
~HF & 2R o7z, 3), HDFMIT AL N T v 7 THR LY
=R L, MRNOEE, TERA IR L UM
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M v/ XFRARMOFA

1. {ERLORAEL IR EHEMROB M AIEHT L 2
EDAHES Th o772, P SN FM OIROK
BEEZEEL, B LA ESRL T /XU F
RBENTZ, TOBRFED LB T2FE MR SN
7o BRCEBANTHHT 2 Z &2 FE L TWZ0 THigE
ACRERE I EABRAET, WROEEERTLHL
Lipole, 7 NUFOBIRIL, B 140em, &S 40cm
ThbD, KL, EH 10 cm, 18 15 cm FREOH 2 K&
lem OFEE BT T E I, AHET30cm ROEIC
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2. R OBRST  BUERAHA BLZ BN AT Cik
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DR AEVER), HEAE LT8A (1 ASHES 25em
DHDE 16 AK), Git 23 REEOFEMBMEH S, #
MOMBIL 103 m’ THY, BN 4m &T5E, KO
OBSRITH 32 cm EHERI L 7=, FhIL, FPKEROE
BICRL VB A RES N, BHOMEEN L, KM
2310 cm, MBEREHZS15 em 72D T, IITOHLERIC K DU
fiz lem SHWETEEL, RWHFEMZ 11em, WA
FM % 16 cm DOJEZ THREIRICHE CHES | X b S iz,
FAL, —FIZHARH Y S SHITEAI 1Sem &7 D

NI SquTe, BBAELIE, AR AR RN T
W, 3tH 1 B TERIN,

3T EMA T HOHEAMAE SR LT T, 8
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AT 25 em ICHEETUINT S, RSB S iv7- ks
faix 10 AR (1 B 8 Kef%& 5 A, &t 2 #ETO)
T TCANLRR ST, £ LT, KIAIF NS
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FROERRRAE LT L —F— L BT, KRT
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Da—F 27 Y 2RV NTEE SN, BRI TR
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em) ICFEEZL—P—INT L CEIFE L, TDAXK
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AR 2 B 14-15

N BELE RS DKR
+ P -

RS EER
(RItEDEHE) .

Ftk DXk

| ﬁﬁﬁiﬂl & HUndE
RHRIR

KBKDHEEE

FE {1 DDt ki AR 5E

RRAFHEENIR | L soes
1

(AYRUFOMI)

{54 DFI A

H-1 FMEs L UHEM DT R FFA

®-1 BB LOBEEMESOEER (202141178)

HE Mo B had 7z Y a7~y FEE
fkmEE 1.15 ha 1.00 ha 0.12 ha
PRILAEL 2,415 & 2,100 #< 253 A<
i 438 mt 381 mt 46 i
RIRAEL 724 & 630 # 76 &

i it 0 R SZANEK 1,691 & 1,470 & 177 &
A 98.4 m 85.6 m 10.3 m

RREHMEEOREIY BAEE L LICFRLE

W5 (A3~B9FEE, R¥, £/ F)

I 1.15 ha
MK 2,415 K
Mo o 88T
FEM 1 15 ha ﬂﬁ** 724 7'-(
IR 1,691 7’: REEMTE 131 ms

AR 307 m MR 984 m~.
REHORA -~ [ mEH 326 m

oo 1
FIRHHE 21,68 i |

fmgRvF 23 ;3: %H'rﬁiﬁfxd)ﬁ&m

| 0.3 m 52 &
BREBI0.S M e 66,420

n/;»\/:f 08
2.847 i |

H-2 MEMOIRUFomin
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F—U—F: 79, WA, HE RET, R

Growth retardation effect of shading and root pruning of beech seedlings
Kosuke ITO!, Masami TSUKAHARA'

! Niigata Prefectural Forest Research Institute
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BV, FEOTEH OGN IRNNEFEO—D2>TH 5, L L,
BAEN 5~7 WFHBCTIRICFFA L TEZ Y, FEAERE
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VER OB - 2 OMFE R HIFRF TE 2, 2D
72, ORI THAR DRI EY A R A HERF
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TNHQ).
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B OMBGIIZRAEFES AT DA T 5 2 L2 BE LT,
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1. FAEH FRRHANTHOSAEEEESEAET
27 E (GRER 138°43°, i 37°03°, 4% 338 m) %
T E Uiz, &Y D AMeDAS BLHIHS (H R o
AR (BERHUIR 1991~2020) 1%, FHIAIR 11.8°C, K
/K 2,537.0 mm TH D, 2011 FRIERED 74N
EHEEAR L L, 2012426 A~20154 10 A O, Fi#
iTo77,

2. A WL LT, B (XA 47—
BFUA N, FAHEKR) RO TEESRE 30%, 70% &
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L7oiaX b, ARG GEOLSR 0%) ORI Z R E L
7o BREZAERIE 2012~2013 40D 6~9 HIZHEME L7, %
LT, #REREUSRBRZRZIUS, BRETHE AVWT
RGBT % LI & B X 23w Le (K1), R4
i, 2012~2015 FED54E 1 [0, BOEHTHS 6~
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% 30%EH 70%3E S cc 25
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p P30 P70 =0 2z
BB 30%3EF 70%E S P30 28
+i815 +EBE | o o
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3. FAERS AFRBRX 100~110 RKOEAKRIZT 23—
T—T &AL, 2012~2014 FOEKAE, FKIICEADE R
T OMRIEERZEHRIL, 12~15 K% BZD7- D0 o
7oo T LT, 444D 2015 4F 10 125D £ TOHEA
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iiiﬂ g ;Z 0.42™ g ?i 0.26" igiz X e s 0 00
TR : 1.03 : 1. 44 : TORENX  (CT0) 22 3% 86
R & 0. 42 1,73 -0. 42 2.63"  676.7 -
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ZROIY, BAOHE, MTEAKUEE, £, RO
MR A A L, 7eds, AWIERICR T 2t x g
2012~2015 - F TRHMAARSE L 7o AR & LTz, AKX
DOAFIIE-1 177 LT,

4. AT BRBEAER K OMBEST 2 4 AR DAY A X
K OEARE ORI LTI OV T, — bR
TEET N (GLM) ZAEE LU TRl L7z, IEEEIT 4 4F
ARFOETER, MonER KO, B, IRofftizEas L,
ISEBEONE S MERDATIX I & Uie, B
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m fERLEE

FARBRRIZRIT 5 3EMOKEZ g5 &, #rE
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144

MR IR D AR R20126E DR IT IR ICH E Y
Z D% EIE % HeR
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b/ IR DRAEAERD 10 M OT — & & il Uiz, BEESEART & AR & OB, EiRcL 2T
VRBKRE odz, HEEAERE OWRERIUE, 109 HAEEAKTIX 0.600 THo7=DIizkt L, FHEREA 0.5 LLED 36
fERTIE 0.857 EmVMEAZTR L, REEAFER LS OMBEREWVTFHEFEKREZRSZ LICLD, LoD WHEAHCRE
KA PER A THITE D ATREMED & D,
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Relationship between individual male flower setting and male flower production of Hinoki cypress trees
in Chiba Prefecture
Shigeki FUKUSHIMA!

IChiba Prefectural Agriculture and Forestry Research Center, Forestry Research Institute
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Fig. 2 Example of cross section from a 3D image (left) and

enlarged histogram dialog (right)
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Fig. 3 Cross-sectional image used in Figure-2 (left) with

coarse—grained boundaries (right)
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Table 1 Porosity result of cypress branch and strips
(left) and split bamboo strips

BIEE W BIEES T (%)
b/ ®KE  X#3D B[ 17 73.9
X#33D =18 23 73.9
Jr—w) Emolk 81.1
HgED - 3 68
=k X#r3D EiliE 17 52.7
X#R3D B Y 10 51.3
Jr—w) molk 2 431
AogEd) - 3 56
vV ¥£¢®
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H ARG, 133: P-363

(2) WA - HEEESE - KT HL - A (2009) RS
WrHEAKHERDE OFRAE. ARG, 120: Pb1-40
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Insecticidal effect of NCS fumigation chemical for Platypus quercivorus on Lithocarpus edulis
Kazunari FUKUHARA!

IChiba Prefectural Agriculture and Forestry Research Center, Forestry Research Institute
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Effects of fences to protect vegetation in the habitat of sika deer and reeves’s muntjac
on the Boso Peninsula
Masami IWNASAWA!, Shigeki FUKUSHIMA', Yurika MIY UKI?, Akane KOMORIYA'!

Forest Research Institute, Chiba Prefectural Agriculture and Forestry Research Center;
2Chiba Prefectural Hokubu Forestry Administrative Inba Office

I ZC®IZ W), o NFTeREIFPEFRDOEUZ O T, MFERE X &
THEETITIE, 0 - Fa v OAEBEDMEABEML SUERX CLEBE U7, WEIFMERE I REAE D STHR(S, 6)0> 5 5 B
TWALHEESNTEY(23), BN RE Rl E42% PLESRER o= 32 fEE L- (F-1),

FTWBE), —7, HRMADOHWEIZ W TIHENT BMEHUITIZS D - F 2 L OHERIRAHYET 5720
DITO RN =0, EREHUBR RS REE SR & o> TV D, 2016 4F 6 A~2021 4 5 A ﬂz‘/%wwf 7 (Bushnell
FIT, V- Fa CORENEREEOAREAIC K Trophycam 119537) %Z#&iE L, LA FORIT e AR
ETREEZHLMNIT S0, - X a UBMRATE fRHEE LT,

RN E D ITHEAEREM T A A 23 E L, ik RS =R (WA T EHXEE AR
HRBARETHZ LT, v - %a v ORENHRMAE 7=, WREEEF (Topecon IM-3) Z VT 2021 4F 6 HIZ
WM GTT L 7, FRHRREE 2-381E L7z,

) Fol. WEARMERE L LT
I A & AT A%, THAAST, TIA, 4RI, ARA S,
1. FHAEH 2016 AFICHEAEPRFEM 23X IE L 7oAk YR, wIvafy, HvRI, suEy, a7,
inaae )R RE AFTA
L BB & AT 6 zxﬁ@aﬁﬁfm%aﬁfﬁ* S T T,
U7zo MR X OV 3842 10 mX 10 m T, Al ;*iﬁj “tJé%’/?ii%A‘zﬁj;#? §L
_ Jagy, TR, AN R <Y,
RIEKICHHS 18 m 0%y MEERELT, X ME 5oy, renk, 1o £9, apAosy #a
IZIEE 2m, BAW 16mm ORY =F Lo xy hEHW, ) WEAVERLIIEAR (5) . A (6)12 & 0 SEILL EHE
. e S . - e SV INQAV-ENGP R
33 m BN THETACE S 1.8 m Il D KO [EE
L, 02m ZMANCTES LT 1L.Sm BXIIT v 7 —CHlf
IZHEE LT,
2. EFHE WAEREM O ER & ERE% 5 FEMH, &
B 5~6 HITHIERE X & BB X OREATE 21T > 7=,
DL, AT, MERE S FROBREEHRET S,
MR ORE RS, R 2IR ORISR & = O (hE

m #ReEZ

B RO IR R X ORISR A % 2
R LT, S D 133 h « a3 v OHERN Do Tz
D, TOMOFEIILS B F7213F 3 o O SEEFE R
EHHET 0.44 LI EDOHENGERD Sz,

— 157 — (ZHH2023F1H 13 H)



#F-2. TRAoOME
- _ FR ST PR JEE 450 0 R 0T 2 fil
AT Hh Bt M (%) e P
A BHTHEREAEHRDO 450 0.96 0.01
B E T EKEA KO 43 0.15 0.44
C FEfh&EsRAK 6.0 1.16 0.00
D FEHHEA 4.6 0.05 0.00
E EHEMEAE K 7.5 0.71 0.03
F BB T P (L B A A 11.2 0.02 2.00

TED) AR BR 1320214 6 5 30 H 0> 2 K I I
2) SRR AR S 1T

BB = R B (1 2 T B X B %)

D20164-6H ~20214-5H 0 A Bi| 0 F- i
FAFEORER, ME 5 FROSEAE KO
i, MR E XA AL KA L~ 1.4 £ (0.9~2.0 f%)
EBERZ D BEND X S it (K-1), FFiz, ®EhT
MREOENL, V- X3 L OHEN DD 70 D A
EROTE 194 (1.5~241%) LE<BHENDH LD
\Zheolz, ZOXIIT, Vh - FaroRECLY, B
AJEOFED LMD KN DRI L 72> T, HIRNE
EADEBNRKE N ERH LN o7z, TEROX
a ORI DWW TIIHERHAZER ORECRE, B
EaERTNDL T EPHEENTWDNR(), v &Rk

80 BABEE e
70 20 - DELEX
@ 60 1.6 0.9
= 1.7
w0 ) 02
&40 |
Q
Dﬂm 30 B
¥ 20 |
i
10 -
0 1 1 1 1 1
A B C D E F
FAHy
0 . 24 TELFHERE
& u R
s} ofEmER Lo
= 20
S 10} s 1.5
g 2.0 05
%5 ' H
& IH I
O 1 1 1 1 1
A B C D E F
A
-1, AR 5 AR50 2021 4RI 5

KRG R ORE S OB AR DXL
TE) BT ORI IALIR K| 5 ik 7 X o gk

158

IZ% < OHHEER LTS EHEII SN,

7o, MERE S FEOMEEEL, A B, C, FITB
W OHER E XS ILERX L 0 H < (F-3), Zhb o
AL MEALPR X CIIMR ORI EA TV D Z & 37
DO, KT LR HBA IEBSRED IR T 23 &
iz,

723, WRE RO K OWHRIZIB T A JiAH
L BRI, Fa v OHERGAIEREH-TZICDH
b bT, HAEREMONEIED b ol Z0
BRI L LT, AFHAHUT R R 0B S LILoREm oA
DI S 72 Z &1z, HERRERE < HDhoTo7
B (FE-2), BEELZT THOEMPFE LS T holcZ L,
E EMIIEA 2 T U EF Y 7RMEL Lo DR
A ENT2 Z LDz, JEABEBR A AN THROTH)E
B D OFETHATI D72 <, BRI X DA DRI A
REM T o722 EENHBLIZAREEN S D, 207
B, MEREC X DHAEDRREIE, 85T 2HESCHND
B2 &, Ao ARIAESORBEEZT D EEZ DL,

Fo-3.  HEAIRENERE 5 4% 0 2021 4EICBIT 5
BRSO SR
A A B C D E F

MaEK 5 3 5 5 5 3

QX 5 + + 5 5 2
) MR 5 FAR RO RO G % BT
6 XATIZHyHA
5:3/4 LIk, 401/2~3/4, 3t 1/4~1/2, 2:1/10~1/4,
L 10 BLF, +: FEFIC 20

5| FSCER

(1) &HEIEZ (2009) TERIZBIT D% a v oxEikE
F=H U U (2008 4R TIRERAEMSERM Y X —HF
et 1: 27-29

(2) THER (2021) THERX = L HibRFEmmEH#=. THELR,
26pp

(3) THEIR (2022) % 5 IR THEIREE —Flike & R BE BREH
W (=R Uh). TIER, 27pp

(4) TREREMOKEES R - FATIRBLER (2022) B4E Sk
12 & 2 BAEm R (H29-R3) .
https://www.pref.chiba.lg.jp/noushin/chou.juu/yuugai/
documents/suiih29—13.pdf

(5) FEARKRA (2017) EEIRIZEIT B =k ¥ ORELH
PAEY) - RELFHEAED Y A N RFEEV ANV KT A 7 )
757 9:118-134

(6) FEAMELE - BEAKAT (2014) AARICKT =R Th
DOREAEY) - RELHERES Y 2 b, A& AR 25: 133-160



x ] BIBARAIIFZE 74 (2023)

HS5<YS I+ & CLT OITIARE
NI 1+ R 1 B A !

LB A BT

EHE  LUBRANTHERENIZA T <YK 93 AnD T ) 822 BaIH L, T I FoMid v 7/Re i LiREX
Gy Lizt, 3 SO CLT 25K L iR 21T o 7o, WNIE LANE & o v o VRN 1S o X A4
Bl 1fEDZ A7 CTIE, £TORBRATHET I TITHEERRD DR, TOHN2H5OL A7 AT, #iFv
VBRI E D @OV EITRE I L VAR 220, ARBRTICRW THESEE COMIE, R b, iEo T,
BANE & B L DT Y o Z SR A TR R IR TR D T L MR S LT,
¥—U—F:HhT~wV, F3F, #iFvr UK, CLT, i

Bending strength of Japanese larch (Larix kaempferi) lamina and CLT
Masayuki OZAWA', Takanobu IHARA!, Naohito SAKURADA!

'Yamanashi Forest Research Institute
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E110 228 ar7 #4 7B 571.8(12.85)  40.1(1.91)
E130 126 15.3 £47C 568.6 (6.21) 32.5(5.81)
E150 107 13.0 OANFIEERE

15 p
@ 317A
A:54TB
14} msa7c o
. ;. -
913 [ A
o
A
=2} .
A A
| |
L |
1"
10 . . ; ; ;
500 520 540 560 580 600
KBLE Ekg/md)

X-2. &HATOKEEE - MOE & OBIf%

X-3. %A 7 BIZBITHMERE (F) &
B AT AT HHEIRE (F)
5| F STk

(1) BAREE - A2 — 011) #EERAM O
B~ =27V, AAESE - AR & —, H
8pp

(2) MIEAT e REE (2015) A CLT (B ACHERIR)
DOFEKRABR. KBS Y =7V % —7F /L B 2: 138-143



BESARAASE 74 (2023)

FBRDILMITHER L=2IILoRITE T HHRIEBEDEFRR &L

VILHERAR~NDEE

IIRAZRY - BRREAFE L - mESTE !

VIRBIR AR v 2 —

BE KRN 40T Uk 3 28T, st LT 1 2587 ([CRBRI AR, T VEAREAER L, 3 hA%ROME

AR (B, fokhs, R oOEAEOERE) Lo ~oiieRae

A U7, IR AE A

DIZHF L, IR CIEARAIEAD LD o Ty BEEILILARO 7 MEMEI DS B o 7o, e KR CILILAR Tl 160em & 72572
DIZxF L, JHITIE 130em &7z o7, BERHIE ORE A ORELUE T, IUAKIE L TI% 0.39~0.45 72 DIZxf L, [LAk & 4H
H1TIE 0.00~0.08 LIE< 7 oTe, DAL ~OBEAERE % LIS ORI 0 Gl L72fER, IR Tide- el B
C1I~C3 il S A= DITxT L, A TIE 7 BILLEAS C4 &3-S 7,

XF—U— Ny, fbiE, HEES

Understory vegetation and its effects on Toxicodendron vernicifluum trees planted after clear-cutting sites in mountainous

area in Ibaraki Prefecture

Hisayasu KOBAYASHI?, Masumi KURAMOCHI?, Morio TAKADA!

!baraki Prefectural Forestry Research Institute

I ZC®IC
UL R A e Rl SEUBORR
‘ L R AR 4 Mk Wbk i \

%R C R Tt i . i . 7
éﬁﬁﬁﬁ H 5, EHNTHR Y Bl GARR e R THfE R L
BASBUN, CALFEAS 2014 A WMERET 150K 830cm 018ha 5 L. o
T EE - BESLREE W 5 wpegemi 1504 830cm 0l1gha 5 erun I
Wy A T [ {1 20
. B C KT 1054 790cm 015ha 5 FHi~[ulH
BEFERIT D &L

S D 50 91.5cm 0.07h 3 PH
UM, ZOBE AN — asal s - : e
EEoTWS (2),
STTN BB, U ORRHUL MRS L T, L WM BEHLE LT, LR 3 2R, ML L 2R

BB A B0 72 21, RHUE 22 L S Rl oD
R Z X > TS MERH D, KHB R E L,
IWAROF ARG TE B8, FRIRCTO MR
OHRANZ UL, MBfFERICE Y 5 — 4 2T 5 0E
DD, FHC, MEHPOERIIZDHRD UV DR
WCRESEETHZENEBEZLN, MRAESDZENE
HThd, £IZT, A0, WRYMO 7L Bk
ERHETT AL EEME LT, flAE L vV UREEOR
R OMEEAR L OBA BAOWEEIT 12D T, TR
RewsET 5,

— 161

BRI A TR LT, sRBRH OB, WA 136112
AT ERYTHD, WHTOTI G T2 IFREERA T,
AR UV AR LT, MM A X LT oL
THE AR LT,

2. AEHEE M3 AKIZ 2 2OREEIT o7z,

FEARRAICOWT, 2 mx2 m OF B 2R A~C
TIE4 5 2P, BRH D TIE 3 RS, TOHICAR
T AR OFEIE &Y (%), =S R, R eR Ok

- (ZHH 202341 H 14 H)



R AT 5 & L bic, FER I LG n=io
P AR U, F72. ITORUIZ L 0 iRl E 721X
JFIX T Sarensen OFELLE & k7,

LU =2c/(a+b) ab: 3B F 721 THF TR OFEEL, ¢!
FRBRHITE & 72 (X TEIX I 3608 L T A b S H

BREEIZOWTIE A~C TIE 5 22D, D Tl 3 2 HTo
M Z RD T, BT THE A e K O TR 48
L LT, REBMEAOESIZONWTIIT ALY L OBA
DERET DIz, HUREORKEZ KDz, HEAR
EDOBAEEREIZONT, YAV IARI EIZLIGEQR)
IRENT CI~C4 TIHMli L, TNt rs
AR Uiz, H IR L B0 ThD, CL 4
BARIZHA, DLV OB, C20 MEEAIZI
N, LT OISR, C3 MEER & DL R

IR UE S, Ch vV AR RO RIC Il B
5,

I fERLEE
FAFIEORERIZONT, BB T & OB ESE4 R —
21T, VG ICOWT, [LAR (60~80 %) D78
JHHL (85 %) &V B A AHEICH 5T, FEEIZOW
T, #REER, HBRN D O L b ILARO T
L D © %< R A Mo 7z, Ik (118~165
cm) TIEIARE M TEWIT AR - 728, ST 4
SB20, WKTETHATYT, arF, LT, ¥
ST EARARED DI\ MER DR HiTe, UL TR
Th, MR LAROFRERM & ORI COFEEE (0.00~
0.06) I, [L#kR (0.39~0.45), 25\ EE—RErHA

FK-2. MAAEFHATRE R

TOBERE (0.23~054) 1T, K< Aantz (-2,
3,

MEER & DA EATEORER, IWAATIX C1~C3 A
6 FILL L& HD D DIk L, MMHTIZ C4 8 7T HILL B & 72
D, AR TR L D S EFHOEMICE DU WD &
Bbhotz (F-4),

P EORERN D, SEREZICEE LT DiEL LY
& DA BAITIIARE M TR E S BARB Z ENHL M
(272 7o IR & A AE OFERPERZ LW 2 &b
R D FECEBRT D LEMNE 2 b, Wk ko v
TATOUNT, IR Y b i JE P O O BT T e
MoTedDiE, AR TIIHRIRIZAR T 2 2 kDAL
fAMES L, BOFEIC VS BET D XD ICET
DREMME S Lo Telzd b B2 bhb, L, &
%, MHIABHS L RofcZ LIk 0, BEAMWIHT-IC
BALTL DREE LB 2 OND, 5%b, AlEiT-o7
2 DOFE AL, KR LMKIZIT 5 UL o RE
FRFERMEST L CTOE 720,

5| ATk

(1) LI - AR < SRR - BFETE A (2016) A
FRERAR OB AR KIET I B 1 X L RS AD
W HMGE 98: 241-246

(2) AREFFT (2022) 5Fn 3 RLERRA - BREEDE. REFIT A
— A=Y (5F1445 A 31 BARK, 11 A 8 AR

_ EIIWE peene, TTERKETE KRG BORE T D
[iLaVS) i r»'L\t‘\ 2 . ‘E 3 ~
R e ESH Sl
Y~ THATT. T AR
A 60 49 19.8 137 Wy aF5. AT 0.23~0.53
B 80 44 17.6 118 Y~ ¥ TA<xYPY, a)fI7, vvnF 0.27~0.54
7= T A=Y, <A F A,
C 63 53 19.4 160 (T A BNTORF I pan 0.23~0.53
D 85 21 11.7 130 Y~ R Y~ R, IEFX, UIE 0.45~0.54
%3, BIRHII ORI Fd, HEEA L OBA B A TEET
B C D JLYE Cl C2 C3 C4
A 0.45 0.41 0.00 A 42.0 28.7 20.0 9.3
B 0.39 0.03 B 28.7 28.7 30.0 12.7
C 0.08 C 22.9 19.0 24.8 33.3
D 0.0 6.0 16.0 78.0
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VARTERFHTEX/ aNTEHROEFEFZEFA L -ERXRRBOHH
FERE D LR T REEA - mEeT

U (ERE) BRMFADTIERT - 2R NRSL A O 2 - HIERIEYAE

HE  FERVAZTEIEOFEERTH LT A~ ¥ a " |\T, BERMBRNTAT e ANFIHERHI RS 580D
FENRTFILLDHBRFEEZTH, AFETIE, FROZZOFESRTEPREM & L THATAZEZHIEL, &
O DB DD BTN & A M2 T T 2 hh 92 FHEDRZE 2R AT, BAMNREIC T I~ N/ 231
DL DO AEAFER A NBHNTRRE LT & TATFENFIC L D FEDER SN Z LD, RFEICLY BAREE
DO MRTEBRRBOMIHA ATRE TH D LR S iz,

F—U—F: %) aFh, ORKE, FEATF

A selection method for native natural enemies of Neoempheria spp., infesting shiitake mushrooms, using
living host larvae
Hiromi MUKALI!, Hiroshi KITAJIMA, Masahiro SUEYOSHI, Kyohei WATANABE?

! Forestry and Forest Products Research Institute; 2Kanagawa Prefectural Museum of Natural History

Keywords: pest insects of edible mushroom, native natural enemies, parasitoid wasps

I Lol Il #98kE JiiE
F A~ K% a3 3E (Neoempheriaspp.) 1%, HEKY 1. FAEM 202047 H26 8 A TOM, ESAFSE
A B RIECBITDEEERTH Y, REOFR R BHEETE NBRARIFTE - Bt i AP TCAT 2R —RIARE

THEPRESNTWD (), FTH~ FF/ a "zl FR THBIE R ; LT, 55 RBIARE), KOTR
HHE, NTF BT ANFHBHE T 2BAED T (L HRER L (FIRI A0 ) B EEs; LUF, TRH
T, WEAF) LY, BESRANTHETEEZIT S AR CIE A I L7, B RIREITURZERSIAR 1 2

(2,34, ThETI, BSOS R TEhEh AT, TR CIIRSERBIAR & BIEERIAR 1 2231

DORFFERBENE LI TR LT D Z L3R BOTHA L, WIhotigd, S~ FE )/ anx
NWCEBY, FTH~ N azEHOBRBRE s L BT AMAEDOFENFINHEE SN TND CRFER),
TO=—ANEE> TN D, Fl2IL, FoEbRE (O 2. |EHE Vavayii~v Ry /s anxz (N

BRED) L LTInNbOFERERFEZRHT A2, FH carinata; AT, V=away) Loux<xFJj< ¥/ a
Wit & A EAR TSN b O TR TR DT, A= (N bifurcata; LA, 72~ %) OREmOETSH 30
FEFERIECF OJEINEREE CHAENT OIFEEMERT D EiE%E, ZNENHBOTA & 7@K 2.5 kg 523, It
TERHD, Lo LBIREE T, SN0 T~ F¥ ) EIZEWT, FEANTEHETLI NI v T L LT,
J ANTHOY AL, FEATFICL D HEOR Voo IS RERT, 74~ X IR EMET O
ZRDZETLNEDOHIROTFANRTF R~ DH0372<, R DREERR CEN TN M A TE L, WIS Tk
BROMREEICAERT DIERKECH D THENT OBIAERS REIBFICEVHEF LI DTH S, B LIZERIT T
TR HAR IS S U TUR Y, Z 3 om 1T EKITIR L TR AR E, &K% aaEER
Z T, AWETIE, AHUIROBRIRE 6 Lo F ORYZF Lo E2EME L2 2mmx6mm A v 3 2 kD
RFENT HWHABREED DT 2 FEOMREE BHEL, S CTE-- CHREMRARRBOBAZHN, SHISIZY =
T~ R a i\ oA FER (CLT, £ H) vav kI Ew A EENE T v T EE 2SO, 10m
R L CTEORBUEFA AT ORI AREN E ) D E iR PLEOREZE 2T TR E Lz, SEMND 3 HERICEHKRE
FELT, B L, BEREDOEH, if, B EEI L, Shhé
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Fo-1. FERE TR Lz A~ R a3 fgq & FAATF OEEEK

- HED B B FAH~ KF/as= HEAT A)
il kE Giciinshib)  (Shib, W@, pRh) Y A th P (b B AR P u
20204E7R
WORIRE RERA Va2 ay 60 30 30 0 B)
THwH 60 56 50 6
TREREM KRRV aray 60 27 27 0 -
T ae s 60 56 56 0 m—“
SR Vamay 60 37 37 0 Y o
T 60 60 60 0
20204284 0.5 mm
BORIRE RIEMAR Va2 v oy 60 43 43 0 K1, BANAFIZEE
TE=H 60 58 58 0 ShEFH~FKx/
FTRERB®H LEMK Vavay 60 48 48 0 :f/\‘lfﬁ@ﬁl?ﬁ A) k >
T HE=H 60 53 53 0 A B NTE AT
FHERBAR V2 ay 60 43 43 0 DR B)
THwH 60 55 55 0

Wiz 1 RS TH v 7T T, T~ R anx
Y L XFHENATFORBBINLT 2 £ TRE L,

M BREEBLE

5 RIRE & TR ERBRHCEIN L 72sh Bz F-1
R LT, B L=~ R ) a b b F4EAFO
BB OEREL, 2 oo iHEE R LT,
20204F 7 FIZH T HIARRICGRE L7 X~ X 2@V
rZ o7 TR, SR~ oFERHER N (F-1),
TWENFICFESNT T T~ B% ) aSx=FHommE, I
FAEORD LA R CRANT D Z ENARETH D
(@), [EUXRCHE SNz E LN D IEN RS (K
—-1A), B X% 7 BRIZEN S D EFE AT OMERL A 6 {#
KaEE7 (X-1B), ZOFENFIIIA F /o AN
F (Orthocentrus brachycerus) & [RE SHiz, MY, =
WE T HDBER VA & 7 IS N TRAD R
NWTWABEEIFECTH Y (4), H_BIARREICH M LT
DT ENREINT,

A EIOFRERTIE, 12 3ERX T 720 {EAOL B2 F#E L
ToAER, 1 BRI T 6 RO TFAENRTFNEENTZ, AN
FUCE D, FH~ RX ) azHoOEFD R E NBRIC
TABRBRIC —EHIMERET A2 LT, ShhFob D% b
T T LTHAERTZRINTE L Z LRz,
L, FEAFORICRITEN =D, 5%, Tk ANRF
HRHZ BT 2 FEANTRHLESLEWEIRINT 572 L,
N7 v TORBERFT LT BERBH LA 9,

ATFIENL, FEFHRR O AT A BREE TR R e R Kl
BFA~ K& axzB oAz ATt 5
A[REME AR LTz, A RIOEE T, BEMELSOF AT
RN T20, Nx e AAF B OMEITENIMNC
SLGETDHZERMOLNTEY @), AFETINE
TIZRAD S TR~ R I S O 22 0F
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SERHROFE LI LB LS5, FEFEREEL OTER KL
DOEERZET 52 LT, 5%, TNTNORE R
Vil L7z, TESRREZ R Ui A iR & g 8 (IPM)
DOWST. - RBITEN D LW SN D,

BEE MR IREN, MAETROREK Y A & r EEFITIE,
T A= R a T HORERE T2,
AHFZIIEMIE (20K15562, 22H02393) (2 & 5BhAi &%
T ST,

F1F3CHR
(1) Sueyoshi M (2014) Taxonomy of fungus gnats allied to
Neoempheria  ferruginea  (Brunetti, 1912)  (Diptera:

Mycetophilidae), with descriptions of 11 new species from
Japan and adjacent areas. Zootaxa 3790: 139-164

(2) Mukai H, Kitajima H (2019) Parasitoid wasps regulate
population growth of fungus gnats genus Neoempheria Osten
Sacken (Diptera: Mycetophilidae) in shiitake mushroom
cultivation. Biological Control 134: 15-22

(3) Mukai H, Kitajima H (2021) Laboratory evaluation of
Orthocentrus brachycerus (Hymenoptera: Ichneumonidae), as
a potential biological control agent in mushroom cultivation.
Journal of Applied Entomology 145: 348-357

(4) Watanabe K, Mukai H, Kitajima H, Sueyoshi M (2020) The
of the
Neoempheria Osten Sacken (Diptera:

ichneumonid parasitoids fungus gnats genus
Mycetophilidae)
infesting edible fungi in the sawdust-based cultivation houses.

Japanese Journal of Systematic Entomology 26(1): 53-61
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SAZRBWUNIZH T BRFBAHBAKZ TR LT Lentinus squarrosulus DIRARFIE
ARHE—EET - YT 2 rav? - EORAS

VEBSRAKEREM T > 2 — « 2 T A A v 7 — S BRGNS

BR: 9AATHROBREREOZTH D7 H Y X Lentinus squarrosulus % 33582, BEMBiic 2 < 7505 =51 H
BIARZFARIZHY, FEARESICIEH CE 20%0& Lo, MRENGHK3 » ARIZ, VT Yux /) X(Trema orientalis)|C
FREOFRAEDHERTE, BN TOEERRNAIRICR D SN, R LIZFAD G056 LT EER 54
Lol 2 e, KD Z DR FEEPRAET D L5 BRSSO N LETH D,

F—U— R TAR, KRB, FAHLEE, vIYwx sk, SAHURT

Potential for log cultivation of Lentinus squarrosulus using unutilized trees of fallow forests in Laos
Kenichiro KIMURA!, Singkone XAYALATH?, Masato HARAGUCHI?

! Japan International Research Center for Agricultural Sciences; > F Forest Research Center of Laos;

3 Saitama Prefecture Central Forest Owners' Cooperative

Keywords: Lao PDR, fallow forest, raw wood cultivation, Trema orientalis, Lentinus squarrosulus

I 1XL®ic TO%, KX HEFMUT-RIESM TR L, MEE L
T T OWNBEETH BT A AL, AAD 70%753EH, THW=,
ELERIIEELTEY, TIChE24EEE LT, K BRI L, BEMZIC L RoN D = L E *Trema

INHIZERE D 22 EIAMMEN B L CAERR LT orientalis (RMEE 03 glem®, F4 . VT Vv /%),
W5, LTI, BIE D BRI X B FERRAED M Tl C ~ AR} Senna garrettiana (AMESE 0.6~0.8 glem?®, Fig
W5, BEIZITDT 10~15 FER ORI CThH - 7= 72 L) KO Balakata baccata (KMHEFE 0.4 glem®, T4 72
2, BIETITY 8.8 4 L H#E L T4 (5), EDT=dIR L) & L7, BBRETIADZR10om ZHEHEE LFRE L
PAMARINC 7 & 40 2 ZRMNHAR I B SE R 2 <, Zib THIV =, 2018 425 A 25 HICHERL, REHI40 em (2
DBIARDZL < OITPHHERZ2MEIIR Y, < O%E D EEIY Lic, EHITHESITEWTL, BIBmISH 10 g Off
D OBARITROBEME THE S D0, BILFERICH FEREH THERR LT BRI 2 FOREE Lo, Sl 7%
ELTEERIND), G T, FAARIIMTE < EHE DAMTHEARZILER, 2 DDFARE T LT —FTEL
SNTWB XD, Lentinus squarrosulus (Fit = 777 ZETHEE LT,

U % 7r) R0 Lentinus polychrous (F14 72 L) 72 ENERES FeprBRIE, A AMERFRE L F— (e =T
, BFEMET TR IRTERH S TVLZQ), Y V) O TEM LT, FEAIT0ATOHEL, &

T A ADRIFEROBAEIRL, & 37 EREHH S 70cm DHED LITERE LTz, BRERMIOBZEETT 45% T
Lo TnDTed, XU NTHEEAERDEWEROA bole, RBRIIFARZHEM e & TEDT, BUKELIT
FEINRS HIVTCUND, L squarrosulus 1%, % > /37 G & Diphnodc, BGORRER (KRRKZ 7 A4 700
DELSEZIVRIRTANEEDTHL Z bk ThermoLeaf) % AW Citdk L7z, BIHIXREOKD S 10
Broctge & Ulc, ARRBRILBEMER 2 89 2 AR AR HARETO 5 s HiME Lie, BAELLEFERIT S om &

ZHV, L. squarrosulus 73 FARALES FTREDTHA L 72, INHEY A X &L, ABEARE LT,
I #ke Tk I FEREEZR
HERE & UCHWE L squarrosulus 1%, 74 A ICHA BIRAKIX, T orientalis 13V 3.5kg/liR, S. garrettiana

T2 IR O & 0B L, PDA R THRE L7z, W) 5.5kg/JFR, M ON B. baccata 13V 43 kg/lFA%
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Thote, TERL AL 3MFEED 5 6 T orientalis
MOIAE LT, FERITHEER 85 HERNOIAE LIGD,
32 HEICHE ST 30 AH 16 KDJFANOIAE LTz (R
Do ZHUZL T orientalis DAMEEEN 0.3 g/em® LK
B, FHICESANSEE LT ol b B2 oD, L
L, ABEED 0.4 glem® D B. baccata H> 513 FFERFAE
DEOLNT, Bl EOEH BOMENHELE S,
S. garrettiana \ IR B LN, 5 1 A OFFEHAR T
IR OBIEIZA 53 LB 2 bz,

BADPEIET H720DI21E, AMPE L RN LN E
BTh D, T ITHEERBRPIR b KRS <,
OS2 o729 A9 HO—HOfazEOE AR LT,
T A AT L A= HIRT 5 RS 10 ARET
XD ORNRE <, RIS KMITZAIZED 5 hPa LA
TThy, BRZENAEVERE THHREANLZE S
SHARFUCHADEIE LT WEREE ThH D, DD
BOKEEZITOT L b FEEDBE L EEZZ B,

TEMILETE, JFR100kg 4V 3850 g THo7o (F-
Do FEEDKELTRAROESR L FRIEOINEDOET
Vv OFEFMBR L r=0.51 (p=0.039) THYH, JFUK
HEPRKIWIEENENRSVMHAI TH -7, LL, ¥
Bb LTRENG LN D222 &b, LD £L
DIFARN S TR EEARTLER D D,

SEDOFFEIROILERIL 3.8% T - 7273, Kupradi 5(3)
\Z &% L squarrosulus DA 7 X, KX HEFLE LiZHE
ARG COURIL 2.3%, AH 7 XD 75%% F ¥ v P8
A AN EE MR TZEHIR T 7.6% CTho7oZ &mb, A4
7 ZFER LD DT NNZEWINERETHh o7z, £72, FEAD
BE, BEEIC DI QT D rREMR D D Z & 2>
5, WG D22 EARFSEH TR AR RICE LT
HEEBEZBND,

F 72,9 AKEIZ T orientalis J[FARD 1 ARD>0 Hypoxylon
truncatum OERH DIEEDHER SNz, H. truncatum 1)
RED A LN —RIVLER TH DN, FHET)
DR HARTIIEG: LT FARZ AN 5720 TH Y,
FIZH RIS FTRER LR LB 2 B D,

vV Bbbhi

L. squarrosulus 1%, T orientalis ZJ7AR L LTHWDH Z &
T, BAEHZLVIKI3 » HCTFEEDIETE D2 L
B BN T, T4 A TRAESIRBIEOBES &
BERHD, FEE THEMICERE TEZ 00, &
FOEAAZIAE LTI TE 5, AEORERTIE,
JEARDYHN G LinFHEIENIEE LRI oTe 2 Linb,
AEPER DI LD T DITFE ARG R 2 T 2 2D

166

HD,

72, L. squarrosulus & T. orientalis 1%, HARIZH B4
L, FFIC T orientalis |XVHHER CHAR & LT ENT
WD ZENE, BAENIZBWTHEDZFARLE LTE
HAPHIRFCE 2,

FTE : *AGP M T, TYRICRALI FIIAEMRL,

5 FSTHR

(1) ARFHE—RR « KA1 (2015) T A A hihi L i
IR A HHE R ERROHEE. BRETE RS U
29:263-266

(2) AAHE—HAR - K HS1= - Singkone XAYALATH -

Bounpasakxay KHAMPHUMI (2015) 7 7 A H¥ TR &S
No ¥ ORI HFRE. BIHARMIIZE 66: 211-214

(3) Kupradi C, Khongla C, Musika S, Ranok A, Tamaruay K,
Woraratphoka J, Mangkalanan S (2017) Cultivation of Lentinus
squarrosulus and Pleurotus ostreatus on Cassava Bagasse
Based Substrates.
Technology 13: 883892

(4) Nor AMO, Noorlidah A, Umah RK, Mahmood AA,

Vikineswary S (2011) Nutritional composition, antioxidant

International Journal of Agricultural

activities, and antiulcer potential of Lentinus squarrosulus
(Mont.) mycelia extract. Evidence-Based Complementary and
Alternative Medicine 2011: 539356. doi:10.1155/2011/539356
(5) Watanabe E, Sakurai K, Okabayashi Y, Lasay N,
Alounsawat C (2004) Soil fertility and farming systems in a
slash and burn cultivation area of Northern Laos. Japanese
Journal of Southeast Asian Studies 41: 519-537

F-1. BFENOT T 7% 7 T 7 OFRIRFEER L
JFR 100 kg 24 0 DU E:

T orientalis S. gareettiana  B. baccata
AR 16 0 0
()
V& s
3850 0 0
(/100 kg)
(hPa)
50 F
0 § —pa
30 £ (hPa
20 £
10 §
0 +rrrrrTTTT T T T T T T T T T T T T T
8888888888 8 8
si¥sasgs3saga BN

X-1. BRI O—H OfazEDOZLQ018 49 A 9 H)
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BEFR—RFARBRER S~7 FRICTERATRERAL

FERIZBITDEI9L 137 BEOHE

IR DR

VTEER MR BT sEE o & —BRMIFZERT - 2 T3E

c T2

CEHEE

YR AP AR T

EHE  THERNICBT DHER A ¥ 7O EE v 0 2B ORI AR T 5729, HAHIR—E RO 3
THOIFFEAT DI TIRETREIRAATINETERDE 7 5 137 BEOHRB ZRAE LT, TORE, 75U R
WITTIERE REET 2L, BANERITRD bNehote, Eio, GRBENRLD 4 D OIS bR L -
HED FITREAB T IEEZEZ TUEERERERAR, FEARDE LT L 137 BEOHB ZTHE Lz, TOME, 1HikR
FE S AR L8~ T b A (RETOREIAITIRE LR b odz,

F—U—F: A&7, FARER:, BINEL, Bt v A

Changes of cesium-137 concentration in bed logs incubated in Chiba Prefecture

5 to 7 years after the Fukushima Daiichi nuclear power plant accident
Akane KOMORIYA', Yuichi UGAWA?, Masami IWNASAWA'!

IChiba Prefectural Agriculture and Forestry Research Center Forestry Research Institute;

2 Forest Division, Agriculture, Forestry and Fisheries Department, Chiba Prefecture

I XC®IC

2011 43 AR LT BRI B — I T ) R 8T
HEOFBZL Y, TERNO—EHUE CIIFAR T A 4
o7 CHITRHRIBR2SHEE L TN D (1), HTRHIBR 2N — iR &
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