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Impact of a new invasive insects, Leptoglossus occidentalis,on Japanese pine trees and
its ecological characteristics
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Forest productivity affected by plant defense capacity under changing environments
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Online Reunion of Ex-Overseas Student Members and International Networking
Forum among Forest Societies in Asia

Coordinator: OHKUBO Tatsuhiro (Director of International Exchange, JFS, Utsunomiya University)

OTA Masahiko (Nagasaki University)

Program

- Networking Meeting: March 26 (Sun) 2023, 5:00 PM — 7:00 PM (GMT+9) (the time is subject to change)
- Poster Presentations: All days

There are many active international student members in The Japan Forest Society. However, due to the burden of
membership fees and other factors, many of them withdraw from the Society after returning to their home countries,
and the relationship with the Society often becomes estranged. The purpose of this project is to provide an
opportunity for former international students who have already returned to their home countries to participate in the
conference and make presentations, taking advantage of the merits of the online conference. The purpose of this
event is to follow up their research after obtaining their degrees, to provide them with an opportunity to present their
research at academic conferences, and to form the seeds of international joint research among former international
student members and with Japanese members.

The poster presentations submitted in advance by the participants will be opened to the public in an
asynchronous (on-demand) format during the entire meeting. In addition to this, we plan to hold an exchange
meeting in a synchronous (real-time) format to provide an opportunity for participants to communicate directly with
each other and exchange opinions for future exchanges. And also we plan to include an introduction of activities
from forestry societies in Asian countries (South Korea and China). We hope that international and Japanese
members who currently belong to Japanese universities will actively participate in the meeting.

If you would like to participate in the networking meeting in a synchronous (real-time) format, please
send the required information (participant’s name, status, affiliation, and e-mail address) to Dr. Ota Masahiko
(masahikoota@nagasaki-u.ac.jp) by the deadline (March 25(Sat), 2023). We will send you the web meeting (Zoom)
address.
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GP-01

GP-02

GP-03

GP-04

GP-05

GP-06

GP-07

GP-08

Poster presentations from overseas

Physiological and transcriptome responses to elevated CO; in Pinus densiflora
Hyemin Lim, Tae-Lim Kim
Department of Forest Bioresources, National Institute of Forest Science, Suwon 16631

Development of cytoplasmic DNA markers for identification of cross-species hybrid between Larix
gmelinii (Rupr.) Kuzen. var. olgensis (A.Henry) and Larix kaempferi (Lamb.)
Ji-Young Ahn *, Jei-Wan Lee, Ju-Yeon Park
Department of Forest Bioresources, National Institute of Forest Science, Suwon 16631, Republic of Korea

Genetic effect changes over forty years of Pinus koraiensis progeny testing

Kyungmi Lee, In-Sik Kim
Division of Tree improvement and Biotechnology, Department of Forest Bio-Resources, National Institute of
Forest Science, Republic of Korea

Investigation and selection of superior forest stands and trees of Quercus acuta in Korea
Yeongkon Woo, Kyung Mi Lee
Forest Bioresources Department, National Institute of Forest Science

Main Activities of Korean Society of Forest Science in 2022
Soo Hyung EO'?, Ho Sang KANG'?, Su Young WOO'*
! Korean Society of Forest Science, Seoul 02455, Korea,
2 Department of Forest Science, Kongju National University, Chungnam 32439, Korea
3 Institutes of Green Bio Science and Technology, Seoul National University, Pyeongchang, 25354 Korea,
4 Department of Environmental Horticulture, University of Seoul, Seoul, 02504 Korea

Elevational pattern of soil nematode diversity and the drivers in temperate forest of South Korea

Hae-In Lee *®, Tae-Won Um ¢, Ke Dong ¢, Hyung Seok Sim ®¢, Min-Ki Lee ¢, Yong-Ju Lee >¢, Chang-

Bae Lee >f

@ Department of Climate Technology Convergence (Biodiversity and Ecosystem Functioning Major),
Kookmin University, Seoul, Republic of Korea

b Creative Convergence Forest Science Specialist Training Center, Kookmin University, Seoul, Republic of
Korea

¢ Forest Restoration and Ecology Research Institute, Seoul, Republic of Korea

¢ Department of Biological Sciences, Kyonggi University, Suwon, Republic of Korea

¢ Department of Forest Resources, Kookmin University, Seoul, Republic of Korea

 Department of Forestry, Environment and Systems, Kookmin University, Seoul, Republic of Korea

Supply, Trade-offs, and Synergies estimation for regulating ecosystem services(ES) of local forests
Jang-Hwan Jo'*?
! Department of Forest Sciences and Landscape Architecture, Institute of Life Science and Natural Resources,
Wonkwang University, 460 lksan-daero, Iksan 54538, Korea
2 Institute of Environmental Science, Wonkwang University, 460 Iksan-daero, Iksan 54538, Korea

Comparison of internal defects of Platanus occidentalis street trees under different levels of
pruning
Hyojun Ahn!, Junhyung Park!, and Ki Woo Kim'*
! Department of Ecology and Environmental System, Kyungpook National University,
Sangju 37224, Korea
? Tree Diagnostic Center, Kyungpook National University, Sangju 37224, Korea

GP-09 Risk assessment of Cedrus deodara street trees in Daegu and Gyeongbuk, Korea

Junhyung Park', Hyojun Ahn', and Ki Woo Kim'*
! Department of Ecology and Environmental System, Kyungpook National University,

Sangju 37224, Korea
? Tree Diagnostic Center, Kyungpook National University, Sangju 37224, Korea



GP-10

GP-11

GP-12

GP-13

GP-14

GP-15

Differences in the trait of microbial communities between coniferous and broad-leaved forests
Seok Hui Lee”, Jun Young Park, Dae Sol Kim, Soo Hong Jeon, Jun Won Kang
Department of Forestry, Kyungpook National University, South Korea

A Study on Zero-deforestation Commitment of ESG management of Corporation: Focusing on
domestic companies
RY Kim, YH Lee
Seoul National University

Changes in biodiversity of poplar plantation for energy production in Saemangeum reclaimed land

of Korea
Woobin Youn", Si Ho Han"?, Ji Young An">?, Byung Bae Park""
) Department of Environment and Forest Resources, Chungnam National University, Korea
% Institute of Agricultural Science, Chungnam National University, Korea

Contrasting effect of torrefied wood chips and vermicompost on the growth of tree and weed in
salt-affected reclaimed land of Korea.
Suggestions for Improving Crop Productivity and Quality in Soil Reclamation Areas
Hyung Won Kim", Ji Young An", Aung Aung", Si Ho Han""%, Woo bin Youn'> Byung Bae Park"”
) Department of Environment and Forest Resources, Chungnam National University, Korea
% Institute of Agricultural Science, Chungnam National University, Korea

Enhancing livelihood of poor farmers through inclusion of improved agroforestry models in the
Madhupur Sal forest of Bangladesh
Kazi Kamrul Islam
Department of Agroforestry, Faculty of Agriculture, Bangladesh Agricultural University, Mymensingh-
2202, Bangladesh.

Introduction of Chinese Society of Forestry

Feng Caiyun
Chinese Society of Forestry, China
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1. Networking Space at the 134th Annual JFS Meeting

The steering committee of 134th Annual JFS Meeting will prepare virtual networking spaces using oVice, where
the meeting participants can take a break, deepen discussions and interact with each other. The networking spaces
are available from the middle of March, 2023 until Monday, March 27, 2023, the closing day of the meeting. You
can see an introduction of oVice: https://www.ovice.com. Guide and support for users will be provided until the
beginning of the meeting. We will prepare 10 spaces for open group conversation without limited number of
participants, and you can move freely between the spaces. In addition, several meeting rooms for closed discussion
shall be available. Let’s share how to use the networking spaces with other users and enjoy additional fruitful time
in the networking spaces during the meeting.

For inquiries, https://www.forestry.jp/inquiry/
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Estimation of the rate of '¥'Cs root uptake into stemwood of Japanese cedar
using an isotopic approach
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Comparison of the return period for landslide-triggering rainfall events in
Japan based on standardization of the rainfall period
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Massive investments in flowers were in vain: Mass flowering after a century
did not bear fruit in the bamboo Phy//ostachys nigra var. henonis
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D21 16-year of forest dynamics in Hokkaido: an
accurate and on-time forest change
detection with Google Earth Engine.

(OCamila Marques'2 + Akira Kato' -+ Mari Kohri® - Tomoko
Furuta® - Hiroshi Sasakawa® - Masahiko Kanamori?

'Graduate School of Horticulture, Chiba University -
2Forest Information Group, Japan Forest Technology
Association

Complex land cover dynamics come from extreme
seasonal variations of mixed evergreen and deciduous
forests with agricultural land use. Mixed landscape
hinders accurately detecting forest change events.
Therefore, we aimed to detect monthly forest change
more accurately to provide better estimates for carbon-
neutral community activities. Google Earth Engine cloud-
processing with Continuous Change Detection and
Classification time-series algorithm efficiently separated
drastic land-cover changes from Japanese forests’
seasonality. We stacked 16-year spectral information
from Landsat images to select input features by random
forest algorithm. Then, we trained randomized
classification using JAXA-ALOS forest map as reference
and validated forest area differentiated from agricultural
field using annual digital height models from airborne
laser scanning data. Our approach provides more reliable
estimates to monitor Hokkaido’s forest with an overall
accuracy of 92 % for annual mapping.

Bl ATHAEMEMIETERLCASYYVEORELSI
{EDHENHE

OFRIFDH' - ZAMAKX" - BEIEF' - PEESLTE
EMARHETE - REEMERSEY Y —

ANLBRETFTHIR VW ZERT L7720, AT~
PATEETEBAOVC VRS CHIEEL 72, 215 24-
25C. {8 60-70%. & 100=10umol * m 2 - s ' d
Hfs LED @ 12 FifE / HIRST o N TERBEIC BT 5 5 HF H
LEWECTOREKIX, SHORBXIZBIFA2 Y VIRET
O EEIZIZAEE o720 NLBRET TORR TR %
B2 TAMERL, Ao BiE Tl TR ek
FEMTRE L JIWF L 72o WA LzAt LED 2. UVt
AL EE W BRI E G R 5720, KiEE
Bfb2snBi e E 2, NTRETTSPHEN LW Z 20
HHBENTE LS 720 bICILMhNER S, Z0%
By IR 3 A A FE T O AEE . KEEEEI I
WIEIATZ 72 I Cc& 72 —F T ANLBEREFCTHERS
BWARIL, ESVRETER L/2HA L L L TEIES
BIED & v 2B AR LIV 2 WIRET
Holze HBBOEEIIZBEDIIRIN, UEPLEER
bbb, TNLORRERETZ. ATERETFCTERT S
T <V WAROWFEME & N TSR 18 O AN D W
THET 5,

— 102 —



E2 ATATERUCASYYEDOEZITEDR

OTWEA' - BHBF - LLBHE - FMAR' - SEE—2

' (BR) RMMBERITASE RIBTRY U 1— 3 V8 - 2 () AMiE
BRlTARES  BitRZIA

AT X B EARIEE D X ) v & @ WITHK < Rk
RO LA T & B WARZ LER - RN
T&2, QKR PMET LR T VM 2 ZEMIZHEKT
&5, @HERELANLICHM T2 212X, HE
WIB L7 M TE 5, WAFIZLHERTES, T
bbo = NIEERHETRLFVRE SNV, B
PTBETELWIT EHETH L,

Z 2T NIDEBRERIEZ 724 7 <Y NG Ok
AT G L7ze NIDGHICIREE 22C, 8C THR 8 I
OB HALEE 2 17, Z3FTRIRIE 2 Bl5E L 720 €T Ofh
Ko O22CKTRAFVER SN, BIFTRAS 2L
CHBAEFIF DT L 720 @ 8CIXK TIIAHHTM S N7z
Do 72T IIFRAE L. OIS 2 & FrEEss s 4 L7,
@ MiRRERIX & b B IR, WA PR TE 2, Sh
0 O ANIEREHEIC X 2 MR TLF LR S ¢
XA T ERATOBE D REE 2 b0 @ KR TD
FLHALECIIASF I S N WASTHIF IR i) & HERE
LTHEY, LHRENTE L WREDSD 5, @ AL
EEUNIOEEW 2 kO AREHEN L lAadbEL T &
T, ATV M OWMRNLHERSTRRICE D EEZON
%O

E4 BEKMBEMCHERSNICI OV YEORRINR

OHR—E - TR-E - ShiEst

EFAZRES

HHARKEK B O SMRFAEFETIZ, B TFAK
%R L CIfb 2 W72 & 12 X o THEH MRS it 25>
BNz L LI OPEAEOE I LR E oz
BERIAZL Vv RAFZETIZ, 2021 4E, 7 a< Y HOEE
A b BB O —2 ThH B B EEHE T OB FE X
20 TIX Z b5, I3 AkERE & IERIN o iER
F oy TINFHRT OV HOEBERLHEREICS 2 58
WAFAML 720 & OB HE 108 8 o X i THERK & .
2018 EARIT 18,622 K 7 a =V Wik S iz (5,000 A&
/ha)o HEFME 4 ER O ETEARDITFIZX 250% T Hist
A X 2 LT, — LRI A ' TV TS
I, WARDERKIH L THEE F v < IVFEDOR)
RERLED, TNENAEELRHNEB TR b o7 1
R L TR, HIE, Fv FevT, BIESKENRZE
NENAOREZ R L7z0 BHEIZHEKIID 2 W72 0HK S
N, F v ST HFED S OERAE I LTl L
TrEZOND, TR MOWEMIZEEEHREICL T
Wb ENT272DPRAEL 720 2 SRR X CHEZ A
TREEL o -HHEHE SN,

E3 ELDIWRFDELEELEZDENAFEADESBRIC
52%%&

OWIBHE' - FA "2 ILFBKE - B/ #5° - 8
E].E

' EREAZAFRRPMER - ° EREAPRYE - ° EiIAR
RFEEN BMIAR - BiEEE SWESHAmtAEREEY 5 —

WA 2 AT A M. Rk ORI R 2 128
T2 FECEBELEZONTWS, BE. BHIEOMIZH
BB S EEI N TV AGEENL VIS, THARDEST)
BT X o TEILT AR D ) . HIEAROGL R
DL LT, TOZEEZHONITLLENRD L, T2
Ty ABFETIE, AFHERMO T 2 7 TR OFHIZBT
By B BHEALE TS & SRR S AR DR BRI 2 B
BEWHSPICTHILEZHWE Lz COHMZERT S
72002, BISR 350 TAAEAERICH LT, 2021 F 0 EZ,
hZE, 2022 EDATE, HED 4 DODOMTIZ 4 BB O
T Z TV, HAROH EEBE B TIRICBIT %80 (8
FoU v AT L) OBEREAFHIL. TOME. F
T LA BGOEREN L R olze — T, BEF L
FRZIE, HEEIC & D o TERGOEBHESBINL -2
TN A MR EE % H RSB RE S A A S
Nize SO EDE, HFELKFIZBT S HINEREE
T, WEBEOMUIEED R FIZHS5T AW RENEZ 2 S5h
720 ARWFZETIE, BMWKEARLE TV 27 b [HREICHE
NEWARZEH L HEEST VOB OXEE2ZTT
’ﬁ:’) f:o

ES BAREEMOIDVIAVY VBHREICKT DHFRHR

OmAdats’' - RE #' - KEFREE

| CERIHRERITRRRT MR ¥ — MRS - 2 EiL
RRFEFEEN FWZ - BiRtiE SMESHRmMAEERY
MBS

T I ITREAERE L TEHINTWE A, HikL
AR ) 9 F2IZ LD E LR ELZZITL200K%
T VEND L, L L. BiiEMClikE L% P 5 )7k
Tk, TN S L HEPBRE»S THRAT L
O, BREIMIChb7> CTHBT 2 2 13ELV, 22T, 8
EY 27 RO LEE LT X ORI EA T X
LHAGHEME LT, V) =Yy —Rlt#l 2oy
YRR L. ZORBRRIH 2 BEEL 72,

RERH)E B 2 0T Lz wWIhld /o
EPFEARIN TV LERINICH Y, EoiAEr Y Th
bo RERICHEHL-EMIE, V) =Yz ny—E L THES
fREATREAT (100 cm& 140em), 79 AF v 78 =2V ¥ —
(140 cm) . =lEH] & LT Y 2K & AKFI ) 2 4
L7z kiRt ayayyrary s+ (#9940 cm)
AR L7zo BB HIE L. LEEEM ol K Ok
L Z AT - 720 T 7 DAKMAI O A, W ER 70 cmD KW
SO % AT - 72 LBRIX & %) 720 PHRIX & LTy 40
em XN 70 cm D MERLEL &2 R L 7. FAAIE 1 A HB XIS
BRESEIE IR & Tz RFEEKTIEZ ORBRE ROV T
EH3 5,

— 108 —

T YEB) St e 580



E6 EERMARBMITD 3 M7 BT D RERMER DR
LS

OLtE =&
RRRFRAFMIRIRIEHZE

2011 4E 3 RICHSE LB — RIS ToFRLk, M
BEMNIIBWTIES B TForToF FHESNTVDHE
ML CHFREL TV D, HRIZBI A8y 20
BEDEHVHEMIIFLETLD00, FOREIZHHHRL TE
TWAHHGbHIZIZALNS,

Z 2 TAMZETIZ, 2019 4E 12 2R B IRAH B o 30
AEAE O ZF NTAHAR, 2020 4 12 A WA BT 0 30 £ 42
Dr ¥ ANTH, 2021 £ 12 HicHBE o3 r5, 721 %
F & LR R BWTERZER AL 50%
TOMEEER L. BRRIRICBITSZN0 5 OMEORE
ZEALICOWTHEZ B I o 72,

2019 4E\C B 2 7% o 72 30 4E4E D A FMR ORI TIE, B4E
(21X Z OME T 30 BFE DL E oA oFEAHs, 2020 iEo b
J S MR TIZ AR 20 BHEELL B, 2021 4R )5 B O 1]
AR TIE 40 BFEDL E O FEAEDS, FNENOMEK THAEIZ
TR N7z,

WENROMEEDL, N4 F =T OB Z I Lo, JaE
fiy BEAT OBARAHER S, R X 2 B SR s A
ADRED D M2 720

Lfpid, E SR FERMAZE R L, gt oo 200
JEDEZ Y T BI 0 s, KIREHIZX 2 HM
FEOWRMED ) o TnEz2u,

F2 ASIVIHTEEMTED SORRECTFOIMSLETE
[CRD D BICFEDER

OZISEAER' - FHimZe—' - TR - BEEX" - EHET -
EHEAR - EXET' - FRAL® - KEFB—8° - \ROBE—°-
FRE—8E - BN BE° - BAEWC - B W°

' ENIFARBAREN HIMIAR - BiREE SMRSHRMAS
Bty 5 —RILEES - ° H & DNA AT - ° ELIRZIRR
EA BMIAR - BiRE SMESHRAMABRERY 5 -1
EEES - EMRRREEAN FMAR - BEEE SWRSH
RAMABEE Y ¥ —NMNEEL - ° EIMRMFEEAN FWH
R - BREE SWRATRPMAEERY 5 — - ° EIIARER
AN BRI - EiefiE SMESHERBKM N FTHREY
5— -7 BEEMErIAR

HT< VI, HEICENL HOMEIENLTHL I LR
5, FAE O FHEEMBITE & 225 T b, EETIE, KM
INTHMNOERI X B0 E LCoORMHOET Y 220
T EREEIEIMLTB Y., o EREIELT T
Wb, L2l BIVICIRERICHE LY H 572
B RN - RN A A REE AT T2 S e o
BOPEE I, BEELFHEHED—DLLoTWD, &
NoEDZEHhD, HFHRBAMEIARATR L ¥ & — T,
B 5 <Y DELEEO YR PR IRALEOFR B 5 HEE
AT B 7200, BB X O ) A EHRONE & o
TWwh,

N5V BEEIRO I HEAEB LT D RFE A5 T
B, BFIZENSOEFLOFMR 7/ 2 ORI
A, WAEBAEICHER LR ENOER 2D T E 72, A
WMETIE, CNFTICEBLTELT/ LM EELT—
F R\ h 5 <Y BAIRE RO N EIE T 12§ 5 7
WHERICOWTHIET 5,

I OY5U— RIEHIC & DEHIEH 4 BORY / LR

OREREX' - SIRBEARR - T84 - FRAL® - FHERTF -
KEFES—ER° - HiR—° - AT - BE W°

' D FE DNA TRERSTIRTRZIRARES - ® EIIIARBREAN Fi
R - BlatE SMESHAMMATERY 5 —RILEES -
CEIMRMIAEAN FMIAR - BiREE SWESHRAMAE
Btrvy—

SPEERH T AR SR K BRI & 55 1 03D 00 % 6
77 MMERIC X DMARFR ORI SN 05, $13
WO 2 ME—RICERTEOWAT OBESTZ/RT 720,
Fwvilife L7z7 ) AEF OIS > 720 REF%ET
i3, HiFiv v 7)) — Ry =7 v AEMEzmH LTI~y
(Larix kaempferi). & 7 % (Chamaecyparis obtusa). A%
(Cryptomeria japonica). B X W A 7% (Cunning-
hamia lanceolata) O A FEOSIEB O ) L7 12 2 TIVEL
FlZRE L, ThZEho7 2y 7VEIOE S
135Gb (# 5 =>), 85Gb (& / F), 92Gb (A F),
117Gb (aw aw¥ ) T, FHLTHET ) 294 X
D 99.6% % S N— L7z, BHI N2 ~3 NS0 it &
JFXFO12Mb 226 A IO 160Mb ETELRY, Tk
YT IVERINZIE R PR RAE STV B B IR T 9 89.2%
BEENTWIz, AT EAEICHKTEH ) —FHoNT
a4 FORNEIET €Y 7T VES D 70.3%951% % 4
O, 4ABFEOBCANT OEAEIREE Sz ABFZE TR
LNy ABHIERIE. St OMIRFEE r ) I 7 A
BULEMEL R, MAREHEZINES L Z EPBfEsh
Z)O

F3 GRAS-Di #ffiZ AU d9 39 Yy OsEskitEiE
=L QTL BB

OFREAL' - RESR' - BEREA° - BEIARL - FJ1I58° -
SIREARR® - HER" - ILESH

' ENIFRRBAREN HIMIAR - BiREE SMRSHRMAS
Btry— PEUMRMREEA HWHR - BREE s
WRFAMABELY 5y —HASES - ° ABMEZEA DFS
DNA FRZERT - ¢ EIIFRRRFEA HMAR - BREE FM0
SR ABEERZY 5 —RILEES

a3 Y (Cunninghamia lanceolata) &, W IE -
BEFREOL 7 XF a3 o8 VgD FEREEESR T hE
TIREEEMEE S LTAH SR TW5b. AL, 8%l
BETHENREL, SLAICK2MEATETH S 2 & h
5. TR HARICBIF 87 M BiEo —> & LCliffs
NTwWb, BRI, HAREPIZ BT 2 Al H < % & =,
B OMEIZOWTOREIED SN THBY . EHAHA
WxaAEHETL200BRRAMOBIRL HEA TS, KIif3e
TlX, avIaoHFror ) sxiE L-fkidko 61 4
HEDOHSE R 95 R E G & LT, GRASDI fi##r & v £
LN BIRMEIERE T, SN RS & &
LIS, MEBIOMEICHEST S QTL M % 3 L 72,
M U722 80503 3747 £ %2 ) &8 1194cM. 15 HEHH
MO LMK EREE L 72, 512 QTL TR
X, BE. YU O AEEBEOLEIREICOWTERE
NQTL iz M L Twd, REELTIE, IR L &
b, ZNFETOMRBERICIOWTHET 5,

— 104 —



FA SHEBABEDOY / LIBEHRT —49 X— 2 Breeding
Trees-by-Genes DIBEE

OFIIZEH' - BEEX' - HER—" - RGN’ - BHEH" -
FRAML® - ZUSEEAHR®

| NESEAFEAD FE DNA AT - 2 EFRBEREAN FMH
R - BlRiE SWRAHRMABELY Y—RILEES - °E
URRFEFEEN HHHR - BitkiE SMESHRmIATER
vy —HEEES - EMRRMREA HWHR - BEEE &
MREMRAMATE LY 5 —NAMEES - * EXRREARE
A WA - BlRtE FMISTHRAMAEERY 5 —

S SAEEED BIGFE o 72 MK EENF i S RE T 1
Y x 7 MF%ETIE, Pacific Biosciences #1:® HiFi 1 ~ 7
J—=FhREEHWT4BE (A9~ Y, /%, AF, O
v IATY ) OEKEERT ) ARFIHERE I, Hoh
7247 7 ARCH & B R AT GE 2 2B 5 A L L
TIPS 2720, ABFDO Y ) AHF— ¥ &M L 72
BreedingTrees-by-Genes (http://btgkazusaorjp) % 2
L7z RF—FR—2Tld, 4D 7 LAEHNS
% BLAST % F 72 EEFIEDEMRE R 7 A5G &2 AF§
HIENTEDL, SHIT, FMRBEUIETMATH £ ~
Tl T ENTZATFDOHI AT LT LA SN
34,371 &A@ EST e %] B & UF Pacific Biosciences £t ® Iso-
Sequ v 7Y —=FxHWTIEEINA IV DEERE
cDNA 412 &5 Tl & 7172 50,690 AR D ORF Ei4l & v o 72
NG UVAZN) TP =L TF—=FIZOVTHERT—F X— A M
LA LERN S, 5. 7F/ 0759 R~y 7
FoRG EOREEZBML, BRI SE b, BiaT
BEANIE R 2 TG L 72 BRE R 7 LT ZE~ DG .
HEALHENT 22 BN BNWTT ) A7 — 7 &2 L ARG T &
LT — 7 RX— 2R HIET,

F6 AFDBHEFEROEMAHETREDOHE
AR

OMILIEAER' - PREEHE - ENEE®

' ENIFRRBARIEAN HIMIAR - BiEiE FMESTHRAEAS
FECHRE - ° EMRAREAN FWIAE - BREEE 5K
WETRRPRRATESAT - ° FURAZERRER

SEEB OB ARFEOISE KIS OBERIL, HFHEBRO
TEWEICHDLDLIEELPETH 5, LPLENS, VIR
RO CTRFIED L TV S BARFEORBE~O IS A
TH—FETIE R, ZoH@EFULEHELL LTS, K
WFZETId, WIEEAR LR L /T T v 72 AT
IRBITY ) I AOFEERH T, UToOMWwIEZ S
LERHME L. 1) AFICE > TS 2T 13 %
SAEERIIA A ? 2) RFFRAE T TS BEAME T3 2 Hils
xEohr?

AE D A FRI/M 22 4 224 ARIZOWT, Bl &
DM AR S N7z 2763SNP % AT I H 720 % SNP
OT VIVEE L 13 oW AEZES (World Clim v2.0) &
DR % Gradient Forest 12X ) EF VML L 720 ZDOHKEHE,
AFXOEISBEERZHETLERE LT, [ROFHIZE
B, AF0O%RME  BAKEREVPLEMIZT Y7 8l £
72+ 2030, 2050, 2090 4 I o & fE F T @ genetic offset
(GF: Bz A#EAN) 28I LA, it oK
H A & FRER I T O FR I R A A T GF M 4 12
HELZEBRTHEINT

F6 YFATVICHIIZECNZHE. EEECEED
KU ESENIFSEEENRE

OXHFMEE' - EA—ER - FAIEEL
| FEBAZARREGREMARE - RERUBFMULT HF

-
=—
=3

DA VIERE IO T LA TH Y. HAR
ThHIRMOFEREROMEITICL D HESEEHS N TY
bo INETIC, Y Fa7vyoezBElNE LTTa¥A
A% SSR % W7 EFHBRFEITbRLTWb, T
TH A LR SSR TIIHEIAR & N 5 72 0 fm 2 bRk %
FEN BRSO M ICA T oA 233 5. —J). SNP
TIZEBOEIR R B 7207 ) 574 FRFFHHIC X 0 254
HBIETERPEON D WHEMEEH 5, 22T KT
3. ZHOSNP #HWT, ¥YFa 7B 5 HEIENS
ek, GRS, TR 7Y & OBENERB L O
JEE Y Ze RN RE 2 A Te E OGS, JBATHRZE & R kR
12y ZEBALHO —FHOEFNIIMZ L TWAICHLEADL LT
EHWEIBENE T2 RAET A ENW SN ol F
722 3OO AIKIE L THERZ T SN b EFEEHE
DD TH O PITR o720 AT 7 3 & OBIERIBIR
RJER Y R B R O TIE, SRR EM DR D
HIEMTHY, YFa7ryoRFIZ=HRIICHhs Z &
AR ENT, LA T, ZHmEALEBOEMZ & ) E%
MIZRELTWRERH DL EEZ NS,

F7 MRIVDBEROA X/ —LSH : Y a1—MaR
EZRDIELERIEER

Okl &' - AHRL - FHF =HEF - ErEsE°

| RRAZAZRRPEGRPWMRN - ° EUARBEREAN FMH
A - BiRE SMESMRMmEAS FEIGHRE - ° /RRX
FARFIIBEF RIAFR

VAR, WMRFEEDOGE TA I ) — 5 L) 5Tk
FELTBY, ERRIZBUILZTHROBRELZ N AV —
7y MIHIETESL L)oo TE. ARFFETIX,
TR LA R TR ESRE (B b b M v ok
[ 2 %5102, 2020 4E & 2021 4R I2EHZERZRILL. b F< Y
BT S 20 ICHEOREE AR, BED Y 22— M
FREZITCEOBEOHMZTRIE 2 A, £ OILHEN
HEIZIEOMBEZ/7R L7722, $5I12K, Mn. Cu. Zn DM
BEAS 2 4E & T D o 720 BEAWIZE THI W 72l S b IX %
W C QTL f##T % 17 o 7= & #2020 4F 12 1& 45, 2021 12
24, A EF69 @ QTL 23 # & 1u. Mg, Cu. Ca. Zn ®
QTL i &Nz, ThH5D) bREBIEED QTL
A UAZE TR S NS b OPHERD Stz K7
Y0, ZLOTENY 22— MERIZIEOREEZRL, 0D
—FRII WIS ENTWAE Z e RENS, Cu. Zn
HEZOVWTIZEF VR TIZ N T ¥ AR— % —BIETH
FTTIZHMLNTBEY, 2BV THMFEEDEVE
DG LT ENEIPZHLNIT LI LIS HED
ETH 5,

— 105 —

T YEB) St e 580



F8 b RIYYHEARDBEZEMEICEET N2 MER
U DER R R

OEHHA' - A% fi°-2H £ - HRF

' ENIFRRBAREAN HIMIAR - BiRE SMRSHRmiLEE
2R - 2 JUBEI A TR R MR A MRS - ° 1bis
BRZAZRRFHTR

WA, AbiEE TR Z B o H AR Ao BT —
Jiv BEBOF R = 7 iR KEERI Tl E b 228
EHEPNML Tnb, ZD7z2, LB KRG L.
JREERZ RS N <y Tk, Mg X - Tz X% sE
DFEDPIREEND o RIFFETIIES EHPUILE O FE A2 R
B REMICHET S b N~y OB CHX7z. 1967
EICERE S N2AL A BT O IC B W T, HkE
DEDIBRBENEL D A EERNRE Lz, wEEEEED
BEETH BRI A, BREICE b 580 0 ) 7 H
Bl 7z, 72, FESSEESH LEEISHOY S
ERIL, €OV 7R, WABEE, EoRELZET
i U7zo HHRE L D2 D BEEifhH & T E O BB R A 5 i
EEIEPINE & OB 5 L 72 TEIRIE. BoIn ik z
WP, WA, $HEORIEIIIEHE TR 2 > Tw
72 — i BeOX U 7 RBICITE B EWD D b Nk
o Tz MHBAMT OFE, SHEORIFEIIZ1II HE 12 D
FEEMHLKEEHBICIEOMEZ R L7z PO ED
5. MY YRAKROEDOEIFEITEMETERL, W%
DOBEFERBI T 2 @0 B EIEE TH 2 TREEARIE S
720

F10 FSMICHITZRAFDI VT FEEEiiiE MR

OFAEF' - #H 87 - NIIfE—° - HR—' - #EEH(E

' ENIFARBAREN HIMIAR - BiREE SMRSHRMAS
Btyy—RItEES - ° WNAZ AP IREFHAR - ° @IS
RIWWKERS Y 5 —EYRFRER

T 255839 5 72O IIRFLERICIRE B A 5N Tw b
CEDVRETH D, IREIZ X BRIEOWIH) 5 EN
A, FTOFEEZ R TIHIE Seed Quality Index (SQI)
. AXOD L SR IonwT—RI L
WEH - B L7720 SNSOMT%2 SQLOF— % LD
FL7IRIECRE R . SRR X ORI R 2 B i A L
720 FOREE, BFEOFEL L OIEIFEITH 0 HEEHIZ SQI
BHELZNRES 2D DG h ol TIRMMBHRNE
MOMMWEEICD SQLAARELRMREEZHZTVWEI LR
bholze TNHEDOT ENG, FEBIO, O KED
MEFICHAD LW ORKICSQI #FIHTE L EEZ BN
2o FATREBRNTICH 2HILERY CTlro7z, V7
FHOW % —ELAZ I UL 358 X2 5 L) flAa
WZOWTH T 5o

FO SIZEILHRICELD IV IAVY VEFREHBOH M
D - EREIRORES

OFEESRN - TFE_ - 48R - ILESSE

EIFRRFEEA ZFMAR - BiEEE SMESHARMAEE
vy —

L2 HEaya v FrofEo—Thh, Ko
A P EMAOTFEH RSN TS, LA L, B0
FALHRECRIR T 2 2 &A% 0 . fESE 20 3 B O Al 23
RKDLNTWz, FTTy 2HEEWFHOETOMMEZET]
SBILUARBRCEHME L. BRICEL AT — A ¥ MIEHD
B L OMICEWIEOMBEIBIED S . UE%MS Tl EHE
15m/sec B CTHRIRDOEBREIE T LT L 2R LIz, 40
3. W UMK T 34EAR & 7% o - W RIS M 0 3Bk & 4T
W, 2R E DR AT o072, FOMER, EIBoEEE
RE— A ¥ PO 2 FEARE & 12IFFE U R TIED
MBEMAEH Y . I OED 20 mmd> S 40 mmAREE T 2 48
EXDLRRKE— AV M 2MHRE L O FEEBDOEN
INEWIFE 2L L DEPREL R DMENIIH 720
S5, MEC X o TIRAKE— AV I ALZDIE. KE
W& DY A ZIE XD HINEIC X o T R L 72 KEH
ERETIMEIRENIEERL, a7 I TV OHEK
BT, EOERITMZ T2 ZET 505N
BHHIEERERT S, RIFIEIE. BHKEERILTOY o
7 b [REICEN - AREZEH LZEEET VOS] ©
YRR 2 TiTb 7z,

F11 EEFFBUAF IV T FEOERET TOREEL
LEER

OXTUEF' - BAEEF - A B - IUFFHBKER

' ENIFRRBAREN HIMIAR - BiREE SMRSHRMAS
Bty y— - ° BESEBMEITRRMSRM - MERRtEY 5—

a7 WO, M EEDO SR I 5 72
O, A¥ a7 H OB EZ AL L & IS, HFHE
MO LS 5 F TOMBERIL & FRBIGAE R E A
L7z MAE L CRREEARX O X FHE IR AR D
Y2 oBR L2y FHieH L7z, 202242 H 22
HIZa Y7o ERD . ZEEoo ¢ =— 48
WAL LETER—-VHIZER L, 2% -2CIC&EEL T
Wk L7z 97 7 HBDO 10 4 HIZER—= L2580 H
L. BRI AN TR 3 T L7z BRED S
HWLTHHET 2T TOHKIZI0 HETH o720 IREZEAL
LTI, WEELSHLZERD 2 HE 2 RLEL . &
BRI 25.8CTH Y. Dk 138~221C THR L 72,
FHARREOIRTE X RAFC. R GHIC X AETREO N
Brolz. 10 H 14 HICHE L. 11 H 28-29 H TG T4
AT o 7AE R, 67 Rh 66 RAEAE Lz 2D EHDH,
#7 - AR . KZF 10 H M otgkh o gLtz
B MARIZOWT, EEFTERETIIEESHTWRNE
E2OoNT BB, AFRO—IE, BEHKESE RSO
7 b [HRECENLHAZEN LEEET VO
51 OIEEZIT T b2,

— 106 —



Gl ZARIEARBHEYICHF D I/EZFR I DIFEERAEIE
1BICRET 2%

Oit #7F' - L=BEE - BaAET - PEEAR' - ERER

| RBARAZRBZMRT - ° RRAZAZREFRMARE -
° RILRZ A B EMEIF AR

W) DA BN TEA R ZHS, SCIRES S5 5EH
WYX B LRI (PSID ICHEEE S 2. A
HEOART CGEHE) Z25& R4, MWIcIBR s
AV F — T CTHAEM & 2 1F 72 PSIL 215153 5 H %) 7 ik
WHDHIEPMOENTEY ., SBLHEEOBEIBE O BT %
ERl o 72 BESRZ 5, 202 o0@RIE, #EiC
) oavA Yy REAT LI ETERED Y 37 HERK
ZIHEL, PSHOBEEZHEST L2 & TH A IZHEITT 5
CENMEETDH Do AARNEY O & BHE O M I
LHWFEIEROENT WD, AFFETIE, RAELRE T CER
T AR B X ONVESERS 18 Fi O RAKEY 2 VT, B
EOME MG Lz, TIHvOBEREL, Vra<xA
YHAET EIEGFAET T PSIL BFINEKOELZ 700 7 4
VHFEHECTE= 7 — L. eldE ORiEMA L) o EER
(kpi) EBEHOBEER (krec) ZEH L7ze FOREE,
ARANEY 18 flilZ kpi & krec D/NT ¥ AIZBWTRL 51
BaRD, MR 6T ROV F — 1L B EIE OE W E R
LTWb I EDURIEEI NI, A 1Z, KA TR £ B
B - AEREMITE 2O W T, ZOE RO RN &
@EQ@VG%%‘?L?CO

G3 Z¥ICHIIBEME NS AK—5—BIET C/STP4
DL AR

OHIRER" - FhilTE - ErER°

| EMARHIARIRRER - 2 ENARRPE - ° EMNAPAE
PR aIE T 2R

HPZBWT, BIREZR, T AVE—F, ¥ 7 F Vo
T DR A iR E 2 BELAWETH D, WML
FEDOI Y A& IE, AR 2 B804 (FICHRE, 22
O—2) OBNEE (FEEE) AT RKTHY. T ORE
B IR ST B N T v AKR—F — %A LTirbh
5o PERERED A H = AL ERHT LI EI2X), BARD
B A PR AR I BT 2 BRI R BRI O e At D 2 & DALY
ENbo RWFETIE, AFHOHREN T v AR—¥ —#n
T (CiSTP4) @ cDNA Z ¥ L. N %47 - 720 BLYfF
BroEF, CjSTP4 & 12 [l @M% 2 552 L i S,
COBEEEE IMMORE NS v AR—F —E —F L7,
BRREFRAT Tl BEREZSBIR %2 H W 2 A R ER 2 47 5 720
P BE 0> BUBEIL V) SA A BERHBMRIC CISTP4 # 38BLE ¢ 5 &
FIVaA—A, FIV7 b—AR EORYELRME—OREEE LT
SO TEETE S L512% 0, CjSTP4 13 HAERL Y A
HIEE RO L E R SN, £ LT, FEBURNT O 5,
CISTP4 35 AL AT, . HEAE 7 & DBk & iy CHBL
LTHBY, HAETIRIGERIC L > THRBENZH T4 2
ESH S 0N TR o 72,

G2 BERIIFEFRHTEHEICHITDEEIC0 o BRSO
By afEREDDE

OEFHEEE-E I
RRAZARZFIRZ R

EDONA T SN, izl L CHY Ok 4
ANEWIEEIND, I TIEY —ABBEOREL Y VI BED
MRPZE L OIEMILOBEETTX KOO - THE
DRET 5, WIEIZMERO TS TH S Y alizne & o
ko TES NS & S, kT Coesmald & FEEE I
Ao THIFRN TR O EAMESL NS Z LA fEsh
bo TOIT L EWIT H7-DIC, N r FHEOWE I O
MTELETLY IS 2o THEBEIT 572, BEI 7Tm
- 9m ® 3MMEEEET, WEAD S 30cm DOFRAMAH 58 6m
DOEEET, 80ecm T X2, &5 IR D EWIRIERAL N <
NOHMUBH 12 - 15 FEEDME A S b B 2 RILL 720
FRILL 7282 1E 1 mL @ 25 KIZIE L CHBSR I & $RILL .
HPLC THARUE M E L7zs BB 570 s F— A&,
Fhva—A, ¥vaErBiEh, fETHIDL Y a o
B EAMENEAN DD - 7205, EROBERLE X S J7 R0
T MBI 7 Do 720 HRIC Y 3 BEILEE I8 ) O 4 J5 IR
|t 2 N SR U el 1 S R R0 B 2 N =AY i [
NI olze ORI, MIERBOY a fHEEIX. A%
fEB EWH L) HEDORAMOREIHR ARGFET 5 2 &8
IR E Tz,

G4 ASIYYODEERETT/OJ—DUE—REVYY
TEHRAIEDRF

OEHESE' - BHAN® - B - =HET' - #E° - 5H
HHE'
| RRAFAERRPEGRIZHAE - 2 ERMEHRRET

Tz /uY—3EEMHEBRE L. MY OBREISE DR
TYIYXIVICEET L0, MPORREICE > TEETD
%o ZD720. FHNH O & B EANDZEEO Sl AL
BLEZONSL, KIRIIBAOFREFENZ ) E— Mt
YV EAMELTEEL, 72/ Y-, S A
T4 F<x—h—#lETREOMRE2MNTAZ L ZHWE
T b, WRETHHMAIHERERHEMTCHLEI I <Y
(Larix kaempferi) 129 AR T, HARDILFLIRIZH 5 H K
K& - BB LOBMEIICHEINTEY, BXZ60
L B, RIVFANRYZ MV A AT % UAV(Unmanned
Aerial Vehicle) (23R L T3 & BRI X I o> |- 22
7SR5 % Ehii L. SIM (Structure from Motion) %
WTHBOEGZER L2 AREE» SR I
NDVI (Normalized Differential Vegetation Index) 7 &
DORAEIREETIXFRXITE b %) BRFNELH S 7z,
) LTHREOR S AMANICERILT S LT, &
%, ez 7z /0y —PEOFRHME LT, HEHY
D—DOTHLMIEE OME, BXUIZENLMERIZOWTHE
BN AT A4 P —h—BInFHE DO AT 5
FRETH Do v

— 107 —

T YEB) St e 580



G5 A FavDITIRABRICHIT Hi@KERI

OTHER' - PiEERL° - X &° - BHRE'

' AR AZAMBENIRRR - 2 AMAZ BRI MBS
EEEM - ° RERRMWKERITRE Y 5 —FMMERiitY
9_

4 F a7 (Ginkgo biloba) X, EIEW 2 KAKY » O
EDOTH b AT a7 ZIRAKREBOBERE R AR & % PR
% Z EE. RAKY O AL BRELHE IS O I B W HE
YThbo €ITARIIETIX. 4 F 37 ZRAREBO@AKER
KEWHOEMICTAZEZHME L, VAP ME L cryo-
SEM &% JHWTHi B X OB A0 @ARER 2 T #AL L.
TRARFHIB O REBE 2 175 720

HOLHEMSL B & OV L — - BAMEE 2 VT, AME
QAR OYE AT B L NIV TS L2 2 A, e
PRIZGEELDSFESD B L7 Wil 7 I ASHE L T 7z, gukt
DR B WHTRL O NIETIRE IS, Gkl 2siRd 6 7z flf
DONIEERE X D S EZINE Dol T2, 30 5
N7 MBI HFRBEFLATERD H N7 DR L. Jebl 25780
SN o72HiBDO—EBTIEAEBRELIBETE ) o
720 AMII 2 4E0G % AR L. SEEBIREE T T IR o
TEREABIE L2 2 A, AiBfle & fF - willlasia
KD I6BAFAELT2e SNHLDOFRENS, 4 F 37 kK
A REEIL 2 55723, lARICHES L Wl A AE
L. 4 F 3 7O RAKEHMIZ AR5 LT AT RetEDs
BWwEEzZohb,

G7 A XXFORBMELIRFECHSKZX PV AICHEL
RBHHFNESZ DRE

OBtE X'+ =ABEF® - EEL

' FTEEERMKAMA LY ¥ —TEEAHRE - ° MILAZKER
RIFEan 2R

FARIIARF IEOREZITOEH T 2 LEDH 5, il
BRI B W TR AT 5 7 80 AL AR E &
o TWbh, ZOWEIEDFAIIHETIC I B IKEWAKD
NG Y ADHFINIZ L BKRA NV ZADEEG LCTW A IREMEAD
HDHIEND, AR IBEIE DI IS 2 b
WCDOWTHE L7z 4 XA FWARIZOWT, Mot
s LAKETHRELZZIREETRY) 74 VA THEHY, ¥=o—
Vo AP 3EEE L. F0H%,. a7
By MR EWF L7, ZBIHALE S L CHiisE (0%,
25%. 50%) & ZEFINHIFIOLMD 6 WBIX 2 &1, T
A G R ER, AR, B4 M2 R HlE L
720 TPV IIBICOWTHIE L7z ZDORE, wIih
ORI B A AR Sk PR TIKF Lk BiFicm
L7225, FESEALIC X 0 A E KO IR & 248 55
AN S o720 BAEDSEIIZEE LT IR O
IR EKROFEIKE L, 2 DA IEE 558k o Ak
ERE A TS R X ) ITERE WG 5 Z & TR E
HcErE2ohl, B, AFRIIEHLELY ¥ —
[f ) R—=3 3 VAR gEEESE | OZIRE 21T T
’ﬁ:’)f:o

G6 AFEARDITIREZIEIC K DEARMIEDEIEME point
of no return [CDWL\T

OFAREAHR' - FILEE' - I\EFERE® - FUHHL - b &' -
FREIEIE'

' ENIFRRBAREAN HIMIAR - BiRE SMERSTRRPTEYE
AEFRFAEL - ° ENIFRRBARIEAN HIMEASR - BiRiE FMEe
IRZrRRAE SR

B T D 2 WEIZ B W T A FORMIERDE i
BEBARY MCEX WV EIMET 2 BEND D 5. WY M
HEHE, AFWHOREZ L ASEOMFEZED L Z L
WHETH S, AFETIE, AFWHANOEREIRIZ X B4
JRILEL & Z DB OFHEARMI X > T, DIEERA ML A
DT + EEOBIRIZ BT 2 RAFUHE & A R S 1k
DIEINY — WA L. FEARLTHHEEMEZ NS
N ERABE S (point of no return) ZW S 2I23 %
CEEHME L7z THEWBRICKY) Y a— FOKKT ¥
v ()i, B) A5-10MPa L TFIiCh % &, b
. BALa vy v v A ARG DS EEICACT L7,
Va—bPDKRTF VX VAN 35MPa FTETT S &,
KR D 2N S OMEABEIE L 2 WEERITHE S, A4
BR50% % FHLZENHLNER ST, T2y vV a—
b F/F, 5016, ¥ 2 — b O EKREIHK50% T
BTL, Ya—1FDAF VIRHENTTDR 282 5 & HELF
BRS0%LLTFICRLZ EdWHLNER ST, ITNH DK
Wik, AFW D point of no retrun NI{IEE LT 22— b
DRRT ¥ 2 VREKE, EMBOFHESEETH L
LR RIET S,

G8 7HRIYDEBEEBNIEICHT DEMDMRE4E
FthDFR

O=AETF' - RIIEE® - ARHRA® - BAR(ZI° - BRIEM*

' EILASRHARRREERRESE - BUAZRZE - ° 5
URRFEFEEAN FHHR - BiEtEiE SMESHRmiATER
vy— RILBES - EULRRBEREAN HFMHAR - BiEE
& BMESHAMMAEERY 54— hMERES

FHM ORI EEF R E EFREIC L - T2 2
Do MAPSIAANBMLZT A VIIRERMETTAZ L
DVHEESNTBY ., THIZFHOEMIZEIE L 728 {s 7R s
JLDOBRBETARRNC % o 72 HEMEAE 2 SN A HS hisit o
BREEO AR 5 RHAWEEOFEE 02 kw2 4
Vo FZTARWIZETIE 2 FT O RBRICBIT S, 7
<~ OEBATENIEEICA T % B X OR O %512
DOWT, REAHEOFMliZ BT 2 CHOMIT L2 &
ZHME L7ze MEHNCIZEE 10 b 7 h < KIKEH]
P45 FE 2 SERIL 72 % RFET- (FF50 K%R) 2. &
FRFERT B L CRBIUR AU IAFE L 72 5~6 SEA R
FHWz, EHARYEZEE LT, B - HESEE M4F
RO, ZH, BUETES-Y 0zE (LMA), 8%
GHRERE L. TOME, EikEofkciEos
FEHENE L, O A XK I WITe, AR
BIZBU B RS o 720 OO T H <Y
ZALICBH L 2B OB EROK T2, EhoRI RNz
THBE 2 b O RR O A B BREEAN O BAPE O S ASBE 3 L
TV BAHEEDNE 2 Sz,

— 108 —



H1 BEREEDFHRAICESI L IFSMHERFMDFY Y
RN E DHEE

Ol+REE' - FEHE" - MEBHE° - Bl #°

' RRBTAPESRPMAH - ° RRBIAZAZRBIHR
e

BRI 24V ~ ORBOREE %2 3443 5 7201213,
LALE A L7BERD F VUV IRIE & F OFMEALE W S H
T HUEDND L. L. BAROBIZBT L BHEFEDF!
W SBARDF VR ZHET 5 TEAEH ST
505, EOWFEBIMD TL v, REFFETIZ. HADK
KW EIELIERCH 5 aF T L HRFE M TH D AXD
WHEE 2 BOE R TR L. 8B+ vV Y IRIE 0 Z
WEALEZOFENZHLOMNIT AL EZHMWE L7
2020 4E 5 H 25 2021 4E 6 HIZHF T, WAL O
IFTHRE AT CBRE R Z FH L, AL A B 72
DOF VI EZHERE L7zo FOFREE, BHEGED R
RO IFTHD AV L WICEE, AT Iige e B b Tk
WL B3V VIEDHEEME E M TH o720 TF THD
IV UVWIRBEFATFHROZENR LD 5L, X0 HAERTN
BALE R LT20 AFHO AV VIR OZEELIZ RS A
VVIREOZEHEALIC, I F IO F VIR E OFEZE
LI RE A VB W2 BT 5 0L ILE O FHiZE
(2R 22 21T, MOV VIR O 21L&
ETAHATEERIEEICL > TRALLIENPHLNE L -
f:o

H3 SEY2IO—-THhRIERESDHRTL

OEa &
RIRAZRFEEYBERR Y 5 —

1957 4E SHAEICE D 65 SEMORRTHIN T — 512X %
& HERSAROMRBELE 2 K L, BRSO D L5
I\ 5o 2022 4EH 5 F: 104EM D 9 B 6 4F 1T IkEH
FEHRNAY 18C % El-> TH Y. #F 10 M O e gE H
WSROI 1839C & e o720 TDOVWRETY 1 EE
<y r7a—70—f, F 43 V¥ (Rhizophora mucronata
Lam.) DAtk % Al 2 ilBRAT 1981 4R 190 S L7z,
FEFE S N7 R IR 3E LT as . mRRITMkm L7- b
DODEFRIIMEREIN Lol L LB S 40 FE055E
L7z 2021 4F. RO THAR DM EI R I NZe ZD
BAGHEE= ) 7Rk L 9L L Zolo R A T
LTWb, INHTOORERNSHEREORMBEIIEHGAL L
T2 EAUREE NS, SR D HEKIRBLOEITICE D, 3
FEME 2T O NE L - i 5 13 BT~ U e e & DY [ g
ORI ESEALT 5 2 LR IR D, AREET
WEESNENEEZRT A, SO OMIRICASHREST S 2
DT S B BTk TR BRI 0 IR A R & HE R E
DALRAEE UCBRER LBt 2 X &, Fh e b HROHA
BRELE LTI AN RENE ) PR EEIIRG T 2465
DVHbHEAH9,

H2 BAEROZHFMOM_EER/N1 7R ETURSFM. 17
RERERZ B DRIR

ORERER" - NBFE® - BIIEF® - I\EFHEN® - HEEE" -
EiRER'

' RIEARAERERRIFHE - ° ENARBEREAN FMHR -
BiRE SWRSTHRMFMMELRREL - ° REAZAZRE
SRR - ¢ BEMIRKRIE P R

BRIREZIEE - BT A2 LB, AKX R
FHEBOMNMIKBEZHOBANCD L d 5, KR T
iE. RETFEEOL WHEROIFMZ T 272012, fHbk
O EFRNA A= A (AGB) % &MESAM L AR O RGETE
BroFMNTL2ETNVAME L. E=F) Y 7H A b
1000 2B G STV B R SL 4 M %2R AGB &
SRS (R, BEKE. EZERERE) . BRoOKER g
(GEmMEY ) olizkERE (LMA), MEE) OR4EFY
fifi, $T3EME S OBIRZ AT L 720 AGB IZ&IR. FEK
B, ERERE. LMA OFEFEEE EIC, HEEORM
HOPIME, SEEEHME R L BICHIB L 72 SIE B |
T, LMA OFETFIMEIZ AGB b mHE L7z (¢
=046), EBJRSAT L TNV RIROFEFE, AGB 12T 5
A LMA OFEEEOIEDFS- L. MEEORFET
HEOBEDOEEHEIRSI N2, AGB & MEBEOBE Y
EOBE OB, SHEERBME L O R WA TIE AGB 295
. MBEORETEHEIMRNC L ISEE L7, A%ET
WS TEME IS U T A0 LCRAT L 7245 51 b M
35,

H4 FRERFEMBRIGEEICH (I D RE 23 FEDHM

£ 14

O sk
RRAFAZRRFZ LN ZR AR EEME K E AR

B K & A RE K SCEF 22 7T AR EE T 22 4k 0 3 S0/ i
(2.67ha) PIIZ 1998 4FE 2 & [ 58 s B HL 0 7% 1 % B4R L 720
HEARAAIZ 20mx20m OX %2 —2DHAL & LT 20 X
W (AR 08ha) BN 1999 FEIZENE L 720 Dk
DOEARTIANL 2007 4. 2014 4, 2022 4E1CFEH L 72, A
A A S 1.3m H OO ELEAY 5.0 cm Ml EOARARS
ERGEAL L. FoLe B e e Essits Lz,
VB DR TN RARD LR, YVHEOME. Hrlixt
LROBMEAT > 72 CGEFERIEMEFEA3150cm Pl E),
AL RIGERICHEA L, EE250em M EOH
BROAZREEFL7ze ZORBEELMIZ, 1999 40 BA
HAEMEICTF T 25%, /2 F20% TH~<Y 19% O 3 i
TholzdbDh, 234FEHD 2022 4E121Fe / F33%., I3+
S20% D2 LR, THVIETYHND2D 3%
ERELSHA LTV, 2551 2007 4E12 27% T C BA
HEEZWLU72D2000 EE0 B F o 72 F TR L D 2014
1213 20% T TBAEAZIKS LTz, 1999 48 PLFEA
BAKE W2 -BREIZT 2F. e3P F, Y TIUNFD
3HTH o720 SMNE 1999 FEDFEFA S Tl L 72 25 4-1%
DOHFMRDZEALYEBINIZ E D) e o oD% K L THRET
%5

— 109 —

T YEB) St e 580



HE RAEHOEWEEL LI LEHOEFIEIEADR
MHELIETEFEEFRIT DN ?

OIEAR P& - Wijenayake PavithraRangani - M5 T
EiIRRRAREAN HFMAR - BiEEE SMESREAR

ERNIER 16 8 (AN R TR b FEA L)
BRI, EBRHRICBOWCTHET b Y 7T S N MT
B e a2 KT — FANOBEEEEL B L7 12 FH
DF—F BRI ETNVICHTIED, BRORW T TOHA
BOMTOFEDELFREFE L R 5 HEE2M I L 2T
L7zo LR 2R A B Cf - O AF R IR D H
Mo lzDINT T VR TDR0T, DNWTHT N, AR
IWT S, FFEIYV, vINFHIF, I X+ (03~
06), Z7<IFlguis 4 ¥ v H7 (01~02) &#
&, IAXAPRDBED o7z (01 K)o WiAR LD HRWI O
1~24EZ R &Ko 2T OAEARIZIENDFEIIFEE LD
WCHEIS A DS » 7205 XS 210 9 bR
01~04 DEEGHFELELZ-TBY, BAmICL2H7-7458
M3 > CTHHEFET 2 2 e lF AT %R0 o720 —
Wy HAFTZER L 2T FR TR 2 ) AMUERE T 0.16
DEFRE/RLZDANE T FHE, F 53 E 112 0.01~0.09
EWVIHMWEE R L7 I al—3a vOsER. NI
VAR ZPANTIE, BT X ) D EAN Y 7 AVEREER AR
WCAMCERNT 2 S S 7z,

11 SRR ERIR L MENFROER & ZORE
BT OFHE

ORBHETF' - /IVE F' - R THH° - BAGEARR - iNEE -
THRAE° - FARE® - BARIEE - GEESE" - mHNC® -
B AR E@SBT - BESETF

' BARETFAHRERE - ° EIRBHRAIIRREm R
§—CBEAFILAEYE T « —IL RRZEEY Y — - EIR
BMKEEMALY — - “LBEAZAERBFMAR - ° 5
AR LRUMAREY 5 — - ' SHEAZBRE - *haiKFEAR
PREBTHHAR - FTEAFBRUE— MYV IMREYF—

TR TIBIITBEFES S B THEU O RM L & T
T HEEMHEAL L TV B, HERIEIEIL o 252 C £ I R
LTS TEERY OS5 RM#E L CO, & L TR S
NAE, WERORFE/BEDO NS » ZARFEN LT MR D
%o RWFFETIHIRBEILIREERZ 1T > T 5 HAENO
5 4 FT O AR TR W b o B e AL AR R (A
UC) AMIE L. AP O RFFAEZHSNICT S &
EBHIT, mBALEIEIC L D ZORENED X HIZELT S
M a P L 72 BAEWITW O AMC #IZ AL 8 o 8 e 135
Y4+ CREFA ) Loy A4 v TRALZHENZRL,
KiEH A P UATIEERY F—ofiiciid, V¥ —j@at
OEICHBEPR SN ze —HTREYA N Tid, et
WD ACIZEDEZR L, LV IEVEOHWE Y A5
MENTVWB I EDBH SN h o720 ZOAC flEIZERIL
HATORERE &xhe L2Z#a R S, AR E T
%2 &T MEMITEORENZAL L T A REtk /R L
720 IRBEALIX & IEIBBAL I BT BB o AMC o
W CiE, MBEEX T X D \FWERW 2GR ShTwn
HEMDHBEHOD, HELREZBD NP7,

HE6 EBFFHRVATLZAVAEYERET Tz /O0J—H
BEDXE

O%% #' - AKHMER® - JIIMEE® - Paulus Meleng* -
Mohamad Yazid Hossman® - Mohd Yusuf Abd Rahman® -
mEER®

| EMAZSIHEE - ° BRAFEMEERIEES - ° mEARE
AEHAR - BIEFHERE - “Research Development & Innova-
tion Division, Forest Department, Sarawak

BRERIET 2R VD - SR EDEDOIEZ )
WAEE LIz Vo MY OBH 7 « /1 Y — % IEFEICRD
FRT A LIE. HMBREOIRBIZLEAA. TRLHERE
FEEFNTLEWREOEREZY ST 5 ETH TR
RTHbo REZEHIZ, L —27 - 57 7 MICHET
5T YN )V A EN SR OBAKRERY % i &35 200
i 500 RS F ) 2412, 2017 E S BT = Jad —
AT 5 TE72 L L. COVID-19 OEBIZ L Y &
THASHIR S 7272, BUEIRRRELAY 22 7°— & O B4 23 PRl
RIRMDFRNT VWD, Ty WFRFICES T, HMaHR
WCZ LW BB ICRAEICSINTCE S L), BT
WK CTHHTX A MY 7« /) a Yy —HEHOT 7Y
F—yarvERELZ, TOT7 7Y TIE, DIFARE, 3
FEOFER R Z AR FTREETE 5130, GEERNS
BHEEM O E R E S BHERRETIT) 2L TE L, 2
DOBRTIRY AT 22T HZEICX D, RFRIIZIE
AR Y v TRBOEE LS TEATRSBMA 7 = /1
VMRS B LT E B,

12 [FMEETIIILYY T] ORAESEDTFEICD
nc

OREME' - IWTH' - AKX - FEMC' -HE B®-
RAHEER®

' ENIFARBAREAN BRI - BiREE SIS TRRPIIIIR
IRERAMEL - ° ENIFRRBAREA HIMEAR - BiRE SRS
PRFPRARMBESTRZERN, - ° BRI AR EYE RIRIEFE

1947 4RI B S 72 A MRARER T3 AT IC B WV TR
SN-EAEMO LM AR EFICOVWTT V¥ vk
T, [FEMmtEsTY sy v~y 7] (https//www2ffpri.
gojp/soilmap/) & L TR LD T, 22T %,
KUY AT LTI 2550 1 EARKE HIERK % Web 7
FTUFDOATHET A EPRTH S, BHEET, &
MR HIE 2 E1xtie Lz o gtk z R Tith s, %
72 HBHEICER S L Cw A RENNI ORI E L O —
OSWT — ¥ ELIEHO BT — 5 2 KA Vb F—%
ELTHETEL X)L SHICHIEELHK &
W 72BN 27 2RO D 5O FICEN S CS %
KENZ DWW T H — BBV TR L72e WL 20 DF]
FIZBE L CoEEAEH 55, BB WTHENS CS
VAR ZBETEX 22 v MIKEW, 5%I1Z. REKD
T OERER CS VAR OFI/RT ) 7 oYk, T3
fioEE~y 7R EXBIML. X VFEVRLTVwarF oY
ELTWFETDH 5,

— 110 —



I3 FHMTIREROFNBRABEREC TIRREDA TR
WELNIFTHE

OINEG #' - FEAHKE"
EMARHMTARRER - © EMNARZAZRBFHAR

AR D EIHEFRL O AL S T COFIR R B IZB W T,
TIERMOWE OB S0 5 HIYT, FyiEEE
Bem it o720 &/ F AL SR LR 217 - 72 FRR
B (Z1mm) % MEICHRE LR R E L RaEidpl
HE—or 2 F A THEmICERE L, 2ok, Lk
WAy NI CTHELZDOWEL L, &y b 3KTH
BLI 02 WED ) & Lz, —EBIM I e 1o %
EUXL (3. 6. 32, 46 B[H%) . R oHTaRER. FLBRIEAT,
KA AT o 720 T ORER, WML bR2E 3 HEM T
I mm PLE O KEMBSFRE L2 Zokid. Kl
MAE L e BITHE VTR AR, & B Loz
SMTHETH o 700 ILBHE R B KMz &1d, W) &
Y 32BETIIRELLALIZ G h o 7225, 46 A THLIILE &
DEIML, BAMUDEL T olz. WEEOZALIZIIWHES
PR E B REGERII o720 72, KR EmoB
B b, WELZLOSMETIERBEIZ 1mm FEOSY
BTHPBEHELTWEOPED 5, WiHOFEREEZ 2T/
ENHEERE NS, LER S, BB R L oS CRIR O
AT TdH - 725, WIHHEORZE YO LA
EENLEEZ LN,

I5 Estimation of radiation transfer and rainfall
interception by modeling 3D canopy
structure from drone LiDAR data

OZhang, Yupan - Onda, Yuichi - Hashimoto, Ashahi -
Takamura, Shiori

Center for Research in Isotopes and Environmental
Dynamics, University of Tsukuba

The multidimensional arrangement canopy feature
drive water balance. However, it is unclear how the
canopy affects rainfall interception.

We generated multi-layered forest point clouds then
classified wood and foliage elements to build physical
model for describing stemflow and interception.

We developed capacity model to describe canopy
saturation, voxel method and canopy volume were
performed to assess the canopy’s capacity.

For stemflow modeling, we use runoff model to
simulate the rainfall accumulates to the tree trunk when
the tree canopy is saturated.

Results show that: (1) fusion of drone and terrestrial
LiDAR data can improve accuracy and enrich
information (2) volume-based interception prediction
model has high accuracy, R* from 0.84 to 0.91. (3)
stemflow is related to the projected volume of the
canopy and the proportion of wooden structure point
clouds.
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J12 Biomat/soil water repellency differences bet-
ween thinned and not-thinned Chamaecyparis
obtusa plantations.

OMoein Farahnak' - Takanori Sato?® - Yuya Otani' -
Koichiro Kuraji® - Toko Suzaki® - Yoshimasa Nakane® -
Ryosuke Shibata®

"The University of Tokyo - 2Tokyo University of
Agriculture - ®*The University of Tokyo - “Yahagi River
Institute - ® Toyota City Hall

Soil hydrology of Chamaecyparis obtusa plantations is
characterized by high runoff due to the water repellency
(WR) of biomat/soil. We measured the WR of biomat/soil
layers in 40 % thinned and not-thinned plots of C. obtusa
plantations in Japan. The not-thinned plot had a 3cm
biomat, whereas the thinned plot lacked the biomat
layer. Our results showed a higher biomat WR of the
not-thinned plot than the soil WR of the thinned plot.
Furthermore, we realized a higher monthly runoff in a
not-thinned plot when biomat WR was strong and very
strong. Therefore, a lack of biomat layer in the thinned
plot could differentiate WR from the not-thinned plot. We
concluded that lower soil WR and lack of biomat could
affect the soil hydrology of thinned C. obtusa plantation.
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K5 The Occupational and Safety Health System
on Pine Resin Harvesting in Indonesia

OMADYA SEPTIANA RATIH - Masahiro Iwaoka
IWAOKA - Takeshi Matsumoto MATSUMOTO

Tokyo University of Agriculture and Technology

Work in the forestry sector, especially forest harvesting
is classified as heavy work and a high risk of accidents
and occupational health. This is due to the forest har-
vesting activities of carried out on varying topography,
using various heavy equipment, and hazardous
chemicals. Hence, the Occupational and Safety Health
management system (OSHMS) is a very important thing
to note. The objectives of the study are 1) To analyze
the implementation of OSH on pine resin harvesting
activities, and 2) To Identify the impact of OSHMS's
implementation on pine sap harvesting. The research
was conducted in the State Forest Company (SFC). Data
collected is carried out by interview techniques,
literature studies from OSH documents, and field
observations.
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M2 Colonization and diversity of arbuscular
mycorrhizal fungi associated with Japanese
cedar in Yakushima natural forest

OVYustikasari, Linda - Kitagami, Yudai - Matsuda, Yosuke

Graduate School of Bioresources, Mie University

This study aims to clarify AM associations of Cryptomeria
japonica in natural forests. We examined community
structures of AM fungi at Yakushima Island. Root
systems of seedlings and mature trees, and surrounding
soils were collected and applied for DNA barcoding
targeting the SSU region. These data were correlated
with abiotic variables to identify which factors impacted
the fungal communities. Results showed that Glomus
was the dominant genera in both seedlings and mature
trees, and the ASV richness was significantly higher in
soil than in root. Community structures of AM fungi were
clustered significantly among seedling roots, mature tree
roots or soils, and being influence by pH, EC, and C/N.
These findings suggest that Glomus species were a
dominant taxon associated with natural Japanese cedar
trees affected by proximate soil conditions.
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P-043 Mapping conservation priorities for
capital relocation in Borneo, Indonesia

OGizawi, Agie - Itaya, Akemi

Graduate School of Bioresources, Mie University

Indonesia has set out project to relocate its capital
from Jakarta to tropical forests in East Kalimantan
province on the Indonesian side of Borneo. However,
many natural areas could be lost due to the relocation.
Orangutans are no exception. Although several studies
have estimated the impact of relocation, they have not
mentioned appropriate relocation sites. The purpose of
this study was to consider relocation sites while
conserving habitat for orangutans using Marxan. The
study area was seven regencies in including the area
which was planed the capital relocation. The capital
relocation has been planning in the area extending from
Kutai Kartanegara (Kukar) Regency to Penajam Paser
Utara (PPU) Regency in East Kalimantan. In 1st scenario
in Marxan, Of the 189,322 hexagons, 6,536 hexagons were
selected as new developable areas, which was 3.5% of
study site. This area and the areas currently in use
might be potential areas for capital relocation while
protecting orangutan habitat.
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BTHWeb 77— a>ry7 by 7T,
BB L B UAV F VY G 2 35)H LTS L7z
BRI AT = > 2 2 2RSS RN AE R L 728 o>, {5
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SIMMLFE Y 25 LIHEGE L TV L O0BURTH ), ik
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7)) v TR BAED LANDSAT B RFF— 712X 5 E
=& R, BIHFEEo TSz BAELZ0oHE:
MR 5 2 EMTE, MEMIIBTIEHTIL AN
RB X OHIFREIZ B W THEADO MDD 5z, fHIH
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IR BN TR EESOELZ MR T LI N TE
720

4i
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&, LIDARNT CE L WZ &b o 572,

BHIRER L 72Xy v IR SN BB ) 7O
B, BUAEEMREDS 10 AL ED A ETICOW T, EARRHE
WWEDLDNL TV RWERKE ) 7 & BB o LRI E %,
RTK2 # GNSS & L —JHidigt - BT a v S22 HWw T
Hle L, BHHFHEOBE & LIDAR 22 52 L7248 E
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B L2 FIH T & D RetA R &7z,

P-076 EHXRILMICETTIEAORREE - FETER
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' FRAZAZREEZMAH - ° RRAZAZRRPERRIZ
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2Rz

ARHFZETIZ, AFORE L MMBIEZOBBREZH S 22T 5
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HDIZ50m A v ¥ 2\ lHD NV HERENSEH L TH S & H)
Wraiizo 2O ENH, 50m A v ¥ 22X A Vb ERE
HF M OR2BEALTEICEYIIB LA, M
X5 #FHE E T ONHICAFORRICELS LTWwhHZ &8

ﬁ\i)") 7:0

— 141 —

IO W St o — N\ N =t
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o e E R BRSSO W TR AT E M L 72 1
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P-082 Utilization of bio-charcoal from woody
biomass gasification to promote climate-
smart agriculture in Yamanashi, Japan

(OKOLONEL, Christian' - TAKESHITA, Mitsuo® - HIGUCHI,
Masayuki® - MOCHIZUKI, Itta* - YOSHINO, Satoshi' - SATO,
Takayoshi'

"Tokyo University of Agriculture - 2Chodai Co. Ltd. -
®Nanbu Green Energy LLC - *Nanbu town, Yamanashi
Prefecture

Biochar utilization from biomass gasification using
thinned wood resources is a good way to adapt to forest
management challenges attributed by steep slopes and
decreasing lumber prices. Despite being a technique for
forest value addition operating under J-credit system in
Japan, biochar utilization from woody biomass presents a
good opportunity to productive, adaptive and resilient
agricultural practices which has a significant contribution
to not only in soil amendment and improvement but also
in CO2 emission reduction. Since biochar is more carbon-
rich than charcoal, greater impacts can be achieved over
time from renewable energy projects such as biomass
gasification. This study aims to explore the J-credit
system operations, current status and possibilities of
utilizing biochar for climate-smart agriculture in
Tanzania using a case study in Japan.
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MO % BIE L. Sentinel-l (S1) & Sentinel-2
(82) 7= HiFHEHEA - BlboE=%"1) ¥ 7 Fik
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P-085 Discriminating conifer and broadleaf
cover in an uneven-aged forest using
UAYV imagery and machine learning

ONyo Me, Htun' - Owari, Toshiaki® - Tsuyuki, Satoshi’
Hiroshima, Takuya'

'The University of Tokyo - 2The University of Tokyo

This study aimed to explore the feasibility of UAV
imagery to discriminate coniferous and broadleaf cover
in an uneven-aged mixed forest by applying machine
learning classification algorithms. Our study area was
Sub-compartment 42B in the University of Tokyo
Hokkaido Forest (90.3 ha). The aerial images were
acquired using a D]I-Inspire 2 UAV platform in August
2022. We analyzed the RGB information of UAV images
over the study area, through semantic segmentation
schemes using Random Forest and U-Net models. 80 % of
the dataset were used for training while 20 % for
validation for both models. Our results showed that the
validation accuracy of U-Net was over 90 %, while
Random Forest failed to distinguish conifer canopies. Our
case study revealed the integration of UAV imagery and
U-Net model was more reliable to segment the conifer
and broadleaf cover. Moreover, the findings highlight an
applicable methodology for describing the dominated
tree species groups in uneven-aged mixed forests.
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P-086 Estimating stand parameters of a 114-
year-old Japanese larch plantation using
UAYV photogrammetry

OKarthigesu, Jeyavanan' - Owari, Toshiaki® - Hiroshima,
Takuya' - Tsuyuki, Satoshi’

'The University of Tokyo - 2The University of Tokyo

An old-growth plantation is an iconic site that has
great value. Assessing stand parameters is laborious and
time-consuming in the field. Therefore, this case study
aimed to estimate the stand parameters of a 114-year-old
Japanese larch (Larix kaempheri) using UAV
photogrammetry in Northern Japan. First, 3D point
clouds and orthomosaic were generated through SfM
technology from the imagery at two UAV altitudes, 80 m,
and 120 m. Then, a canopy height model (CHM) was
generated by subtracting LIDAR DTM from UAV DSM.
We used a Shiny-based R package for individual tree
detection (ITD), tree height (TH) and crown area (CA)
from the CHM. We also used local maxima algorithm for
ITD. Stand density, mean TH, and CA cover were
estimated from ITD, TH and CA. Results of accuracy
were tested using F-Score, R2 and RMSE against field
data and manually delineated CA. The maximum height
of CHM was 43.66m and 44.21 m at the UAV flight 80 m
and 120 m, respectively whereas the field maximum TH
was 429 m.
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