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WZHETH D E ZAICMERH LD TH 5,
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F72. FAYTIRFITOIA M. KilldF 2 F 284
SEHNLDIH L, WEEIESTHFOLED L L%
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EMALZ LML, GAREZETIEL Z L3k L
THWHETH 5,

FHHIE, KAESZTLE LTHARE EZEGAREN
A< ADHREZEECE LT, BRI oW TiFge
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W53 %,

— 165 —

—\NZE - RO M



T13-01 LMEREICHIT DK - TRBNRERZERICEIT T D
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wTH o720 FHRINM KR ® 5~50ha #itis <o 1
WEIE 21~29t/ha/yr THh o 720 FLIHTRAS 10%ha F21
DI T E R I L 5 AR, mibktio
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IRk D LAV ERE 2 BAERTRC X D Pl - T A S
EEREE, B FICBWTEETH S, LirL, HIko
BAEEHEHAN T IR T BEB S 2 Y2 F T
WZONDD, THREH - RPN TELLEF W
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mREe e
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S L72DI1E, BREEOSFER A oW REMES IO & &
FEZ7L—FMEL., NS LR EEL B 5 &
BRI, FIHBRICHIZIE U B m R ORI ThEE 55
720, MIRNERSL LB Z G LIERE LT < 2
EDHEMTH 5,

AHETET AV EZU Y ERIIHITS, FETE
HICIEPIMEFTHEEI L SN TV LA, BFEZE (KK
TR R BRI, = — AEPKREL B LS, Th
5 OB TIPS 2 BIRSNTEEERERICOWT,
Ny 7Ty T ELTRELRERY A AN UG
DT V—T4 7, AR OV CHERT %0

T14-03 GIS ERHMRE=S YV JHERIEROKS
[C K BRIEXT & XA F D@ T

e Al - SEEE—ER' - SHEsL® - BBk -5 W -
etk

| BHRETRRIMATRE LY 5 — - CHMRERFMAERER
Vo —RILEES - CHWEERRMATE Y ¥ —INEE
18 - TNMKZAZIREZHRIR

W OREE L BT & T3] RFOR2, 7
LWIZENSOMEMEHOMER L LTHNLS . MAFHO
Wi, MM T2 A0 U CBREER & & ZER 05
MAEHLTE225, BURTIZEE2 [MEAKMAE] &L
TN T 512 EFE D, RERTZ0ODDEHAAA IR
FrixfrbhTuw, it T, il 2 OSSR B 40
W A EEN ZEnE T TR LI ER TV ARY, T
Y P2 —H— 3 S L O RE RO TV B
ZEREETNE. AL SOMAFTHICBWTORERY
R T T AR BRESLMEOME & 0 ERIVFHE % 5
H L., BROFUNCHARL Z EDBLETH S,

COEBUZINTF 2RO AT v TE LT, AFO—fkIY
HEBEICE O 2 B L L, £ENCHRE SR B
BUILE=F) V77— L RSB REEEE I L /2R
R BRIEX 0% GIS 12Xk o THRA L. RREESM L A ¥
DL - BERE S OBREL IO, Bk e K& B L
B BRI A S N7 A OIS D W TN L 7245 5 %
H5 5,

T14-05 o RSERRFEFOIEH EFIAICET HEDHEH

IS - ARER - ZH F -5 F
NINKEAF R

725 ORI 1920 SEDOBIFELR, R &H X 0 IX
B L72HHA ARMORGAIELIT->TBY,. INLHEM
WA DR E B0 L2l s - BRESARITSE
ZREMLTE GHE, RASEIURBREDE R T AR
Mty 7y —IIBE SN TW5S), DNAX—H — D5
ldy AR LaCHES & 0 BIEE R 2 I Lz gtk
T H R RE (CSSL & 5 W id TLs) 3 & OBl R 1z
TR (NIL) SF2fgE L, QTL/ E5T OHHE, FED
BEIC o7z INETIE, EUME#EET R (NIL) %
R U CHEA OB a7 HilkE L C & 72205 0k Tldskiib
R FH YRR DAL 7 SIS F B E R B LB ST R
CEELBIET AN A2 LB TES, BfEIL, NIL %
B TAE5- B E LTy dbi b F 2 o B SR 2R
MR A Lol EL B L TB Y, f b
IFHE—ZTULABIUORYF by TRID — 7 o —2
D77 LT A F#(m TR P S = R OB RICFIH T %
WY MAEIT> T D RFRBISTER L7220
FFyatrunf4ryy—27aycr Fod L R
BeAT 24T TV B,

— 168 —



T15-01 BFAYISHMICBIT 2 LIFREBRONAEERE

BEDLEE

HHKRE - RR—F
RRAFAR BT R R BRI 25T

FAY T I HROIVERBE (UITHERE) AFI3EosEs
WKEoTEDLHNTBALT B0 W SPIT 5720, ok
OB & B AT ORI 2 1720 ZBRIBEHEN A
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HBFEDOE A DD o 720

T156-04 7 H7VHlRROSFERE

k@K - AR F' - hEHERS - ZFR—F'
'ERRAFAF BRI - 2 LRI R TR AR

BHAERRICBWTHAOHIROZ CIZHBILLTH
D, MEREWOKRELY V7 oTWh, ROy —
YA —=N—FRL FOMIE - PEIC X o TSR S
N2 AR R R IR R 2 E L L3R S o i & -
M2, 72, FAHRIIEEER LD QEERY Y oORENS
L ZORBE B AROBGWINATEIAT DI D FE 55
HTBIZ %, 20720, BARRROGHIEL. HFHROYENE
BOBAROBEICL BT L EEZ 2 ONLD FORMNL
BEAEGDo TR,

AEFFETIE. BIBROGRREZ AL T2, T H <Y HKh
IR L 727 A1~ AR ORI wi) 2 2 v a3y
FIZANT . FB IS L, SR & me
T 5B E AT 5 720 WO WM REREIC S 2 % 8%
B 720, FHEEBRTHER L E—EEO T 5~ Y Bk
b KRB L 720 FIR L Z230RH3 R 2 e 5 & &
B, REBLEHEBBIOZENETOLERMAILTH
% 0BC & PN O b 7o 720 S HIC. RIS T 5
WMAEMZ D 720, BIGRER 02 7)) 7 LW ORE
ENAOY— v B TR L. Boh:
T = PO WRO SR EZ RS E %0
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T16-05 7ARVHIRRODBICEBBESINITUTEH
&

Hep F' - (£@BK - hHEE - ZFR—F'
VRRAFAF T R EIR R - 2 LSRR RI R AR

FMAERRICB W TBARMBROZ CIZRREL TWwb,
WO Y — 2 F— =3B, TO/MBE - Bidkiz L i
VAR S B AR R A AR RS TS SR VR A e B H 3R & it
MEEZEMIC LML, o, RHRICIEAREOZERRY) v
PEEIZEIND I EDND. TSRO LGRS
BAROERICOKRELHET LI L EZONL, L
L. HROSRERICEbD L3277 7T OFEBIZOWTIZ
REDbPo TV, &2 TR TIE. FIROG R
THETAENZF U THEZPLNITHIEZHBE
L. BREEZ A Y ¥ anNy I TR %4 552
BxkiT o720 REHNCIE. THT UMY SR L-Hh T
< VMR &S, B X OB CIER L2 — RO
T AV RRE Oz DS TEBIHILL 2238
DN T ) TREERREREB X a0 =—PCR #
Wy =X I I EDHERE LIz EORR NI T
JTREICOWTIET IS VEHETEWEIS KON
fll, BB X VEEICENDLI Dbl BL
NRIVOHEETIET T HOY 7 IV T Burkholderia H3E
b LTwi,

T15-07 NFAIFIBEZBELILASITYMDIES
sk 3 FE DR

ILFEBAS - AHAIL - 18EFAIES
EMAFERE - CREEMERS Y Y —

HEDSIINTA ZFFoMEZ HWICERRAO S S< v
AT 2010 4E & Y M2 AT, FEAEFER S IC—MHEE O
RRETHZER 1-2 4 H OB 2 s L7z A, Rtk
BMEHETOMREMET 5, 7 9< Y ALKIZ10%X10
m?O7ay b (BUFP) 2 24 i35, 16P TIxH I< v L
MOBARZ B L, G IE ALY & NF A 7 FhT-Herk
DHAGHED 4 MBLX (% 4P) Z#\T720 8P IIHEIX
L L7 24P THMRBEO FEMEERNZFEL,
2012 4F & 2013 4RI IEMESEX 16 P & it HRIX 4P TRk 2 1%
U 7ze o y-J50E 8P Cld 33 12 3k 2. JE¥EME 12P T
126 B ZRIL (G168 3k # 9~ VRO F v 7H
ZEHAT 2 L L QICHMRE 20T FE L. HEX TN
FA T FOBIEDTFEMES LRI 198g/P. WX T
2 76g/P T, MBZICAEEIZDONL o720 (p=
0102), ZAMHEETRAEENRO SN (p=0.044), 4
ALFRIX &t IRIX 0 5 X R Tld, RS L 50
Pl QIR A EEIRD NG o7, Mi¥kE2EED
K- IAT CRE R 13 I X H AR T 0 B & Ji S h
7205, 34EHOREH TIXZ 0 BIIRM SN L ERNIZH -
720

T15-06 BEICEBE I 5o 07 YD Cenococcum
geophilum EtRBICER T 2GR & 7D
il

AN - BEMER?
| SEAPAEREYERFMAR - C=EAPEYE RS

[BW)] #wRICERT S 27 a<2121& Cenococcum geo-
philum (LLF. Cg) WAL L Tw5b, Cg WA
AR HME,. &) DIFBE ORI Th v, A
WrgED HiE 7 u~ Y -Cg BRI BT 5 B O il 2
SARENE S 2T 5720, Cg WO KA S NERIC
T B IR O s B, BigE ATz [J7E] 2013 4F 4,
6. 8. 10 HICZEIRET o128 W 10, 13, 16 £4: 2
O Y MGOL 1 G S, RKE L (B 3em, HE 30
cm) ZFNFN 6. AFF 72 IR L7z £ 15EH 5 Cg
BIMRZBEY L, 22 SHMEOEESI OREAK. BEK
HBE PG, AR B R - R HE) ORITH
R . BEEE L e [RSEE] BORE X TR T ORI
W - PR LIR D & 3 X 7o, PREHULER R o R I
FENFRO B, REBE T TIT o 2B BT 5 50 EERH
RNEMICH 5720 LEX D, 7 u~y-Cg WHREIIEH
BRI A & NEBIZ 2 THER B 2SFTES % 2 L 2RI S
720 HONTZHWROWL O d 0 HEMEZHEET 5720,
HAE, 16S rDNA SEIEHIFAT 2 D TV 5,

T156-08 VY& TERFEEDICH DT ATV HIRODMMER
~NOFEEEDIRET

BHE # - EEEE - B - ILI0RS® - I F-mA
BT’ - )\ KB Y ¥ r EEIRERS - ZREEFMESC

' REBIRAMOKERIT T & — - PRSI - SHORBRE
79/ Z - “RERERFAHLEIRESS - O/ \ KB Y & o EEIRER -
C=REEHRMES - THEBHYY 5T EERER

WEICHEINI Y Y X0 aid, HFEF T TRRD
R S, TN T I EERIRIA R A TES LT b,
MREOBHICE s 0Bk, Thafil, #hETHiRE
B LT AT TES S, HEAHHIES L
WEHE SN D, ZOMEELERETT 4720, 9. <Y
DHWOME~NDOFEZRAT, ZNT TITHEDED S
NTWBIiEE I, BRI BRZ 6, T, EHCE (3~8
H 27 00 ) 12 ¥ — hCWeE (3~5 H 110 #77) 1. 3.
Vb EEAET 2 EICHE 3~9H 1 197 AP0 ) T4 #h
WORRL 72~ Y Wi 2 MERITRZ LS A CHESE (70 :50
R D4aPFEREBE L7 T2, Iho LHAGDERER
MHOPR A2 E L F:E LT 5 ERHEERCHIY B L7
<V OWEWARL, MEAHRHNTERSES (9H 281
)] EDREBE L, wIihd 11 HETRAEL .

ZORER, 1~3 THRICHEIFLEINLRIT 1 26%.
2:0%, 3:53% T, 3DMENT V720 4 IZWARDESEE 96
%. 5IIFME32% T, WINLRIEIED LN, TN
LONETHELNRZFHTE, ETTY ZF 7 OH
MR ZEIT) ZEPWRETH L EEZ BN,
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T16-09 NaCl R L RAEHTFICBITSYavy0—o0
RYERHEEREOHRET RUDL, UVD
=68

MEFEA" - ILE &° - EAER° - RRBER - BREES

| BERARAFRREMIE - CREAREPE

(B R AT 5 7 o< Yy BICIAVERER R 2
EAELTEBY, WRLAIICIZ 70y ADHEA L AFE
FIEDRAVRIE SN TV BED, FHEATH 5. ABFIET
3, Yava-2uvwYEREREZETFTVE LT A
VAT CRE SRR s o<y EZAEOREB &
OB OWTHRE L2, [HiE] 1EE2 oY FAE
LT, 9D A ML AERE LT 3 7 0 E#k Rhz
02 Z A4 & Tk (0. 30, 50, 80mMNaCl) %, 5ED
WA ML ARERE LT a7 2 F#Mk Rhz01. Rhz02. Rhz
03 & %5\ X Rhz04 % 4 X & THAK (80mMNaCl) %,
ZFNFN3IHABIOTHIZLE50ml A7 LT 30 AR
EHFEE, BBNRX E UCHEMX 230072, [HE]
WA E DICRERIIEA N L ADEELZ T h o7,
IR AR B W T, H BB Na &4 =13 NaCl i FE o B
R E R AR AR S N 72AS & NaCliEEXIZ B
WM & IR X O MICH E2IEHEO SNk d o 7.
—J7, BREEERER TR, FREAIX L ) D EMXICB W T E
8 Na &A= LA HEINPHER I N0, i EFP &
HHE L OBICERMEDRIE S Lz,

T16-01 TFPAROEFASHICSZIHBRA YV VR
BOXE

D OWE - ENERES S - mEEEY - JvtER®
'"RREBIAZKEREBEMAR - ClUBEXEAZREZHR
Bt - 3« ¥ U 7 ERIBREMRA (« U7 EIRBHREH) -
HEBEARAERRF

VAR, RIS BIT A AV VIREMSI L TE Y Bk
D RFEWIFEFEANDOELBHIIR S SN TV 5D, RIFFETIE
WHEDIEE U727 FIREEE 2 6h 512, R R FIUC Y-
RBF VY DOHBRFTz s A T 1 —
WV REHEE v 7 —ALIRAFZERRIC R E S N BCR A VY #
BB THEE SN TWD 7 FEARBEE (2012 4E8E 5T 11
) ZAAMEE L7ze B2 L7724V Vi 60 nmol
mol 1T, 2011 4E 8~11 A B L 18 2012 4F 5~11 H o HIR
BRI 21T 5720 20124F 6, 8 B X N 10 HICHEAN D
B4 e LB OBETHLE KR ZME L, LMA (HALH
MH7-)ofEHER) 2HEELAET) VI 2iTo7,
BONTEFT N EZEREAERE T VISHARA, 1 EEH
MORFNLZHE Lo ZOREE, 1 EN M oZE# R
FWUE OB E-IFE) 34V Ik - T 124% i
T o EHEEINT, BFEOF Y VT X 5 RFERIUE O
Tid, MRS ERBERNZ 5720 LT, KFET
FEA RO & IR 0B o %5 R R Z -
720 TOHENPS, THFHROERFRFZEWRIGED LV 12X
HARTISH T 2 06A KT & Mmoo %550, i
Lo THRLDFENHS NI - 72,

T156-10 SHEEREHRNUET = /BRORFEEERD
THZ&R

B WE' - FARE® - WEEHNT® - s’ - AR’

RRARKZREZEGRIZMER - CEIISISHAIthERISE
WREYY—  CERAET V7 EYESERERR Y 5 —

BADOT I 2 EBEIUCAVERRERED X ICEb - T
WAEPEHELHBT, MUC T, HvidBc PN ToE
BB L= NVY I VR T IV, 72Uy - AV TYr
AVER RS AE R ORI RRIRICI D A F 8, 20T %8
L 720 VIC 1338 2 IOV ARSI A DS ) B E ©
HL7AS BEOZ O~y O EIAZER L v 28
Sy 7o BC LN 0% E A AL B E 80T O 85 H T
BC o FE~DFIZNC EERE FRICHED SN h o
7225, BN IIHALE %, WL 2, SHEO KM THRINE R
720 51T, NanoSIMS Z T, Wik, 2. #IEoR:H
MICBIFABC BN OS5 HFi%E yum A —VonES v ¥
YKo TR L7z 085, BCid. WO A TH
Hah, MoEMIBRE, $EEOMNTERLL T
Mol BN IE, £ TOWMMTHRIBENR, NVF 1 Ey
F D SMROFE G~ DOBEH ARSI NIz TN DOFSER
2B [HMVERBRE OMAR RIS N7 I 7 I
MEkob RS, ZoRFIETEMi~ZTEINS
M RFIZITEINT, HEHSORZFRE LTHH S
B ZEBWSRPITH 5T,

T16-02 EOAVVIRREICEILIF, 1F5. =X
FSB RV SHYINDERDHASRGRE [C X
T34V ORZEE

IIOEBEL' - REXE® - SlfEe ' - IWERR' - BNRE' - £
B M- mnEES - FEmE?

'RREBTARAZREEN - RRRTAFARRESRFHR
Bl - SEAPRARMBRRIFHRN - ‘RRBRIAZAEREY
i

AL L72EEDF UV (03) WIE LD WT, T,
I+ 5, IXFITBLIOYTH Y NOMIGE BRI RS
% Q3D B LM 572012, 2 ENBIZ b7 o T8
FEOWARIZ 032 BFE L7z MHEK E LT, HILERKX,
LOR%E O3X B L OV 1.5 % 03X & %), BHIH A chies
BEERZMEL, Klaryr v 2 (g) HERZHER
Lf:o

O3 FE D _EFAZAE ) FEAWOEE KT X, 7FEaF
STIIHERK 3y BTROOLND, I XF5ETTH
UONTIIHESRR 2 HTHRO BNz L7228 T, O35
BORBFHISHMTLE, I XFFETTH UNIZ
O3 EZUDNEmNEEZ ONL, D gi:E % Hwv
THEML-MER 2, HEORBE Os WINEIX, ¥ 99~
NTIEREFELLEDP o205 I XAFTTIE7THFRarI LI
BETHo720 TNOLDRERDPS, FEENHEEIZBIT S
O3 B OBFE M 221, Oz WU O Rl [ 22 720 Tl
HTELWIZEPHLNII R 572,

AWFFEI, BRETA BRI ZEAR AT (5B-1105) DB
BT bz, IR LTEHOEY £T,
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T16-03 HMRAYVURERRTERTURLYSAVIY
AROFEHDENE L HEBHETHE

I5)11ZE—" - Oikawa, Monta® - &0 %3 - FEE2S - %BE
A3 - tiERS

CEEAREYE - CIUBEAR A FREBRR - SUEEAEAR
BEERFHRR - ‘RRRTARAEREFHRSR

TR, WS SEA R BE DR T 72 L OB % T3
WA VIBREOMINANE S I N TS, YT h N E
THEEZRERL, ZONARAERICI-> TEEEZRENTS
720, BEONLEHEEIMET S5 &, BREOEEHHIW
PErETFMNENDL, —FH, BATEIRRR EOBLEDE
BHREL, AV U AENRREOEILEE L THEERIC
WESTLMRLELEZ ONE, ZITAMZETIE, 544
DT H VINPRER RIS, R L B ARt ARk
TEHFV VDR ERRAE L2 ALHEE KA FEAR 1 3%
B SNBRCRA Vv BEMZIIB W T, HIEEIZ 60ppb
DA VERBELF VX ERNRIX (B 24ppb) % ikiE
L. 2013 4E\CBHEED 5 %3 TOEMRDOFHIZEAL & Wb
WWE 7/ —NVEfEy oY) GREREL.
FOMER, EOEERICET YV ORELREERAL N
otz — Ty MEXIZBWTIEF VY ¥V RIZHRTHIE
BN I ENLNTOEEIZLDERIIKT Lz, Bkl
WWEIIA Y VIXOBFEEIIBWTEZIIHEML T\, &
NSDFEDNS, TV UL Y V5 H U NEED RERH
WAZAL L, BEREOIEROFREIEE L 5 2 5 HIVRIE K
nizz,

T16-05 Combination effect of elevated Oz and
CO2 on foliar chemistry of oaks and beech
seedlings

Shi, Cong’ - Kitao, Mitsutoshi® - Komatsu, Masabumi? -
Yazaki, ken'ichi® - Tobita, Hiroyuki® - Kitaoka, Satoshi® -
Watanabe, Makoto® - Koike, Takyoshi’

HEEERE AR RERHER - CRMRETRER - SEREBIAY

REER

T16-04 & COz2-FVVRIEHBIADOHRICS A DFHE

FREBIE - IVAKESE - RiIEfE— - It & - LR
BIEETRZAR

[BR] B4V 3 5 B PEDS IR & v ) el
DHDHAFTENGEE LT, HAMRERIEICRIZTTE CO L
FA YV ORBEHLNMITLIEEANE Lz ]
YRR D BRI A WF FE P 92 PR T Bl L 7z BA
COz- F VUV REBEHENOTIEIZIF SEHARERMIBEL 720
a > ba—)v, COAI. F VA8, COx+F 3V A0,
D 4 MK % FT 720 B COLLBIEAA (380 ppm) (ZX)
L T 550 ppm (ZHll# L 720 B4V Y BIZRE D 2 50
EEICRE LT, W 24ER D aF FHEBIZOWT, —&
L OREDOREFRE D CO i EE T O M Y64 W HE i
(Agrowthcoz) 25 A5 11 HIZHh W THIE Lzo [HEH]
Agrowth—COZLi\ I ba— )V XIZHRT, COMMX Tl
—RETTHET, ZRETSHETER L, VU4
XTIE—RHETT7 AP S, ZKFETS A2 S T3 M
% 7.T_< L 72 —75\ COZ+ Eva y'ﬁf}jﬂ B:@ Agrowth—COZ ES
CO W MXICHRTHAEFTHE 28 U TR F2AWETH
HZENHLNIR -T2,

T16-06 735w IRFT—AEICKDHMD CO2 IRIX
(CX4T D7V > DFZEFH

LR - VATEE - RIgRE—' - bR &' - RLEYC - VE
e

| BAMSETRZERR - SRS IR AT AR

KAFRWETH DIV VIZFEIINENS 2 & THIY
DNAWEET EE L7720, HHRO @R FERINE~D
F B O IR L NV TO T I O E
PRFEEENTWD, UL, ERkoTETIE, E2HER
TWVB L ERHEMRZRR T 2RO —EAEIEL TV 5
AR ESTE T, BABEO X S ICHBE
Sy Fo, HBEM L WEEIRATLIHEMRTIE, AU
INEOHEFREZEIINETH oo F2CT, 795927 A%
7 —CHEIN S N TR LR FIGEE O 7 — & 2 v, b
B AR O F LR E 7V IZ X 5 T Penman-Monteith 3
WCEABEayy v v ADHEMEMSET B T,
ST N HE T 3 o 72 BERG IR S OV — BB ARR 0D 7% B 1 1] o0 2 bR
HELANVTOFY VIRIEZRHEET 5 T2 L2, &
MR A W7 BV AT o 255 - v I THE L
LLELT, COFFEZHOTEB LAFZREEL NV TO
VUGS, 7Ty 7 AN X B bR R
L OBRICOWT AT b,
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T16-07 WRERA 7 2 DILEDY Y HERED S DREE
MRUN & BRRIC I T &

XK &
NMAZRZEMEILSEEEM

7 V7 KEED T - A S U E 7z NOL% SO
. AV (03) RIEMHEMRRIE T 7 7V (S0.27) 4%
WCELL DS, BUC X > THARICH®R SN 720, Kk
5 DIEMAKZIFELIZ BV TIE 038 SOL™ D EEZE LS
ML, BEEHGE LTERT 4. o520, BESR 1
RO KBEMNC T L 7R CHAEILT 5 2 L A% v, BA
BOX 77 32T 7128 WTH O3 & SOL Bl e
ORI EWHED S ). AFORE LAINIZEEErS
DK OBFEERTF L U ASKIEICH AL, KE %2
FURERE o Tz, BRI ILONA <V #5ET
3, SHEEAOBRCREN OMN I, EEPTEE D 5 I
XN EFKIZ, £8E0 K™% Mg® 28 % L,
BRI KT I3 o B ER & SO AM = IZ B LT
7ro BRIEBRE TIIBWT SOL AMEL, Bk Xa8E
INTG VRN KRE B R IT Rt v <, 2006 £ T
OEMEOZIEI HAROFMITK & 2382 % 1T L2 hE
PEASEI . — T 2006 4E LLRE, H R 00 K ATE Gexd SR ASHE A
SOL2 ™ AR H 2 25 OB IEZALASH S
Nz, BHRANORBEELEFER AT L HEND
éo

T17-02 RFATIMICSIF DEARDRERICH S gk
E0ZE(L

NREE' - TEESL - AFEA - REEE' - EREY® - B
TS - shAH—'

'RRARAERBFERRIFMARR - CHRAEAF R ERRE
RIZHRE - CRRARAERRZESRZRREMNERMNES
"

ARFZETIE. A LRI I3V 2 A e I 4 o0 = S 780
IZHDE, AFX ORI BN 02t L FOEN
ZHOLPICTAHAIEZHE Lz, Mg, Wi K5 T
HH BRI BT B 2 FOL)#GH & Ltk & L
720 SR IS 7 48, 11, 12, 13 4EHE, JH#HA Tl 80,
87, 88, 89 AEWFIZB WV THNN, Bz a5 2 &1
X0, BEENEEEE L ZOME, THEEDLS 134
HEAOREMET, BEERRIIAE BT, Bk
WratdBER O 10% LN TH o 720 ZF3UTH L 80~90 4EA4E
DAFHTIZ 20% FEETH o 720 BIZEEER LA X [FFEE
TH o 7205 WOHPITHEAAR L D D SIlAk CBe a1
INEHoTze BB, WEEHRICB VLTI O EEE TET
D BR[NNI AT (T o W bN 1, N DY 57
ERAEVWICHHEDLS T, FEHI ) HEHEENEI IR EZnE
W R o720 SO DRERD S, B EBFE OB
W OZICIE, BEOMKIZINZ T, WA TEL 5%
SEEMORMHBRECHG L TR EEZONS,

T17-01 EDVIFIDEMEREBR>EENTVLIOH ?

TRIRER
NINKEAF R

VAR, TWHARZPLE LTEY VY F 7 RO RS HE
SNTW5b, FHIE EFEZEHE LI £V YT F 7K
DIERDS, RO RIENIRERE 125 2 5 B 2 I3 X B
REIToTWVWh, TDO—BE LT, BRMOTELREFL
7 BRI OWT Y, By VI F 7 HIZB W CERI
T, L'y Vv F 2 KOFHIR R, otk 1 7
OFHIF R & IR E 1T o 720 HFH S OFHIFER L &, H
HDET Y 7 F 7 RO MER RSO FHENE 3 BT
bo TNHD3ODET Y TF 7 KOMGHERE TAREE
%) 3R 505 ERAFEIBKRICHDLZEETH
DLW AERRIE, EOEY VYT F IR THEARL10% &%
D, MO/ T 4 7T TEHI S NER AR LD /K
Mol TOTENS, ETVIF 7M. FOURA 1
WHEEANEN A EEZ /NS LTwREEZOND, TO
ZlE, EWEROA I A LR FERTH L CTEH R
LB 9,

T17-03 RFILEMT ICB (T D EFERED SIS
AESTA

BREE—" - EKEE - EHEL - EEEES - BAERS AKX
%3

| IO TR - SRS TSR AL BE IR - SAAME TSR
FUMZRR

[HY] ZREERO/NSVERREOBZIZHBb S,
Wite () 3G AIGEOKE ZHEEEOTWED, 20
AT Z A LI AHL D%, BRSO RHIE
BIDOAJED, FO—HTHbHEEZONDL, £ T, Mot
M (GR). B8 (TF), B (SF) % w0
RECRHI L. I OZBEm 2 et Le [DhE] St snk
SRR BRI AL 9 5 SRR O 2 FH k5 %
WHE L7 RS ICB W CES~ ABF R T
GR ZFMHHI L7260 IE20cm. X 10m O 2 5T TF 24
KB EEDIT, WNRERGNDOE 14 kD 2 ¥ SF %
FHlSG e Uy % 16 HH i~ A BR R CRl-E L 72,
FIRFIZ, EAE20ecm OEF N REFF 30 52 HWT TF =
MAEEHI U720 [R5R] #liC & % TF IZE MMt TF
ERW—EEIRL, HONEREDZ YWD HER SN,
PR BIGAD S 1 OBEIZIE O A2 R L72AS, BEmiEET
it GR & IFMERIARIC TIXA T A2 A R L7z, S 512,
FERm DK X 7 GR O, 1 OFREE I — B9 & ol
FRL7Ze SOOI S, T ke REE XA O
KOBIFIEE KL L TV AT REMEAVRIZE NS,

— 173 —

—\NZE - RO M



T17-04 FEAFRFESREEC AT FAREIRIC K D i Bl

FERE - BR B°
| SRR+ BETEERME - CRFRAS

TR0 JHE IR U2 & 2 Z8 8 13 I R o B A B L33 % s,
ZDOANZZXNEIKAATH 5o RFETREER (75
ATy 7By YA AV ) =) EHWT, ARENICES
T W FEER 2 AT\ BRI AR 58 L B - MR AR
ZOWTHE L7z, BRI & 66cmy 110cm. K O
240cm @ 3T W, ZNLZEN b LA 1T 41 RESE (B
T IZIZRESH) L7z& 2 A, BHEmT e & s ims
LM Z R L7z0 RIS HE 110cm & 240 cm DRSS % [
RLTHMLA LR Z 25 RIZE 59 &, 110cm DM
TIIB EE R ASHEI L, 240cm O GTRBA L7z, =
DFERP S, BEPEROATIIRITE L WETEDZERH
HEIEDPRBHE WM ORI INFG XA —F —TH b I LIRS
720 HWKE R HHEE L 72 I KR & NS O [ 2
SRR ORI ERER RS nTEHN L2 A, 35
DIFEAEDBERPICAELTBY ., WKLo -4
EPOOEBIZIFIEA TN ERGD o720 TIUIRERN
HERDSEREOER I E o TWA I EEZRLTEY, K
IR EMNT DR E o T,

T17-06 BEEROERICDOVLWT—4 1Lt TDES
RN 5—

HrPIES
RRAZFAZRRPEGTIFRATMEEEMERKS TR

WESEORBIZL ), BB ET S L) e HMKD
BHEARINE %% 2 D84 Bl oS ER & 35z, Bo
BHEERICOWT DO EBT HULERDH L, 72720, BHEIC
L LBEWOENIT I CHMBNBRTHY, /2. ZOH
EHED D HREMLENTVEDIZH LT, ZOERIZ
ONWTIE, FDOAD AL EEME &A1 #
RENTBESY, /2. TOMEHTELHEL THILINT
W, FEFREFINTE T, EVRETLEI R A DI
HIZBWT, W, R, BHE Lo ZoiirEii % B
Zhwv, R A STk, B2 DT, B OB R
PO CTHINERRET L L) % r—23WmTH 505, RN
hdh B WIZRER L RifE L CH4dE LB oBHEERIZ X D,
e BRED o T 34EM T 300mm LL E DA A S A
LTWAZEERELTE, 22 Tld, Z A4 1Mk TO
% & BTN M WT O BRI  &2 BARB) & L TRIA L 2255,
BOWW D X Fy = X 1 & ZOFHIEE, BHERINEICBIT S
FEVE, SHROBEICOWTEIL 72w,

T17-05 #WHEH/FMOF v/ E—BEDEVHNSERT
DBEMEFEAN=X L\

MEEA - #E 2Kk =° a8 #°
'RRTEKS - PBEAY - SEIIRIBHAAR

Wi F v 2 - (BUF CP) oEWiz&5E (LU RD #5213,
B CP TOWEICH L TEPELN TS, TOHH
X, #Hi CP TO RIGHHI 0L 12 5. B M2 %
H$HEMCP Tld, #5011 RIchy 2 B -5 I EHl 2 5
RI FHMiASH i Tdd 5 A%, #B1li CP TIIAKINZ D 3 RITy 7
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T19-01 Introduction for “Tropical Forest Research
for a beter tomorrow”

Takeshi Toma

Forestry and Forest Products Research Institute

Deforestation and degradation of tropical forests have
been continued at alarming rate more than several dec-
ades. To address the problems surround tropical forests
requires good information, serious thinking, informed dia-
logue, experimentation and learning from past mistakes.
Considerable works to address deforestation and degra-
dation of tropical forests as well as to promote sustainable
use of forests have been conducted in the world for many
years. There are rich experiences but they are not utilized
well. One of the biggest obstacles has been the poor flow
of information between stakeholders including research-
ers. We often fail to share our findings with each other. I
hope that our theme symposium helps to solve this
problem by providing opportunities to know each other in
this research filed. The symposium is not an end but a
start to build a better tomorrow through dialogue among
participants.
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T19-02 Effects of materials for improvements of
soil physical properties and growth of
teak in Northeast Thailand.

Masazumi Kayama' - Reiji Yoneda' - Iwao Noda' - Sutjaporn
Hongthong? + Suchart Nimpila® - Woraphun Himmapan? -
Tosporn Vacharangkura®

'EREMKEEME Y ¥ —MHEEE - ®Royal Forest De-
partment Silvicultural Research Division

[Introduction and Method] In northeast Thailand, teak
(Tectona grandis Linn.f) plantations have been expanding.
However, the typical soil in northeast Thailand is light
textured sandy soil, and growth of teak is suppressed by
low water retentivity. We practice an experiment to select
a material for improvement of water retentivity. We
prepared four materials (charcoal, bentonite, perlite, and
corn cob) for improvement of water holding capacity,
mixed 4 % into sandy soil, and planted teak seedlings.

[Results] Bentonite showed high capacity to improve
water retentivity, water potential of teak seedlings was
high, and their leaf biomass was no decrease even in dry
season. Charcoal and perlite were decreased leaf biomass
of teak seedlings in dry season, and water holding
capacities were probably inferior to that of bentonite. In
contrast, corn cob increased permeability, as a result,
growth of teak seedlings were suppressed.
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T19-03 Assessment of biomass recovery in the
fallow forests : A case study in a Khmu
village, the nothern Lao PDR

NyeinChan' - Shinya TAKEDA' - Yasuyuki KOSAKA' -
Lamphoune Xayvongsa® - Khamsing Keothoumma?

TKyoto UniversityGraduate School of Asian and African
Area Studies - ®National University of LaosFaculty of
Forestry

This study focused on biomass recovery in forests
fallowed after swidden agriculture in a Khmu village,
northern Lao PDR. In total, 20 sample plots were randomly
set up by nested sampling design in 3-, 5-, 7- and >9-year-
old fallows and in the conservation forests nearby the
village settlement area. The above-ground biomass (AGB,
including trees, bamboo and understory) were estimated
by a destructive sampling method. The AGB in 3-, 5-, 7- and
> O.year-old fallows were 13.67, 31.39, 35.89 and 68.15
Mgha-1 respectively, while the value was 73.03 Mgha-1 in
the conservation forests. Despite being, fallowed land, the
average AGB for > 9-year-old fallows was about 93 % of
the total AGB in the conservation forests. In general,
biomass accumulation is very rapid compared to fallow
recovery in Myanmar, where the AGB accumulation in 30-
year-old fallows is about 83% of the total AGB in old
forests.

T19-05 Geostatistical performances on mangrove
tree crown diameter estimation using high
resolution aerial photo

Ali Suhardiman - A& I8
RRAFAFRERERE

Tree crown forms the structure of forest canopy. It can
be estimated from the ground by measuring its vertical
projection but vulnerable to yield errors. On the other
hand, very high spatial resolution imagery is now available
which brings opportunity to estimate tree crown size from
different angle. In this study, 0.15 meter pan-sharpened
color digital aerial photo of Mahakam delta in East
Kalimantan, Indonesia was explored to estimate tree
crown size of mangrove. The geostatistical technique was
applied to the image by calculating the semivariance of
pixel pairs and fitting several mathematical models to
semivariogram graph. The model parameter i.e. “range”
was used to estimate the tree crown size. Comparing to
the ground measurement of 4 plots, our study revealed the
potentiality of semivariogram in estimating mangrove tree
crown size. However crown size of mangrove plantation
plots had slightly under estimated while natural mangrove
showed convincing estimation

T19-04 Assessment of Mangrove Recovery in
Cyclone-Affected Areas of the Ayeyarwady
Delta, Myanmar

Thinn, Thinn - Takeda, Shinya
REKZXREBR 7 VT - 77U ARz

This paper investigates the recovery of the mangrove
forests in the Ayeyarwady Delta that were degraded by
cyclone Nargis in May 2008. Field data were collected in
December 2012 through household surveys in a village.
Changes in height were assessed both in RS/GIS and field
measurements. The heights of a sample of 32 trees derived
from the model compared with the field heights of the
same trees. Avicennia officinalis was the dominant species.
The mean heights were 4.5%=1.3m and 8.9+1.0m in the
model and the field, respectively. The relative height of the
trees in the model was observed with an accuracy in the
range of 0.2 — 1.4 m. The stereo model and the field survey
showed an increase in the height of the trees. After local
people recognized that mangrove forests minimize the loss
of life and property damage during a cyclone, mangrove
forests were recovered near the village as the human
impact on these forests diminished.

T19-06 Toward small-scale mangrove conserva-
tion: Case study in Thua Thien Hue Prov-
ince, Viet Nam

Nguyen, Tam' - Masuda, Misa® - lwanaga, Seiji®
VR E A RESRIERIPMER - SFRAPERRIER

Despite many initiatives working on the restoration,
mangrove forest area in Vietnam has been steadily de-
creasing for decades, from 408,500 ha (1943) to 96,322 ha
(2009). Restoration efforts as well as studies tend to focus
on large-scale concentrations, and less attention has been
paid on small-scale mangrove conservation. We focused on
small-scale mangrove conservation and characteristics of
mangrove as well as its values in Thua Thien Hue prov-
ince. From the results of interview for households survey
by questionnaires (76 of 420 households was selected), it
can be divided into two groups (G1 and G2) that impact or
not impact mangrove. We recognized that G1 gave impact
to mangrove not only by their occupation but also their
gathering firewood. However, G1 has higher perception
and much more attention than G2. So can they become
“effective conservationists”? We estimated the potential of
community-based small-scale mangrove conservation for
answering that question.
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T19-07 Participatory management of protected
areas: A case of Xuan Thuy National Park
in Viet Nam

Vo, Thu' - Masuda, Misa® - Iwanaga, Seiji®
VR A R RIRIERISPER - SHRARERRIER

This study examined the applicability of community-
based forest management (CBFM) to protection forests,
particularly to mangrove forests in GiaoAn commune- a
buffer zone of XuanThuy National Park, Viet Nam. Field
survey was conducted by randomly interviewing 72
households, of which 38 households were members of
CBFM. CBFM activities consisted of mangrove planting,
removing harmful oysters from the stems, collecting
mangrove fruits, and patrolling. The result showed local
people highly depended on mangrove environment for
their livelihoods. As high as 78.9% of CBFM members
evaluated mangrove forest as “very important” while non-
members accounted for only 52.9 %. Members also joined
in more activities (4 activities) than non-members did (2
activities including mangrove planting and removing
oyster). However, respondents answered that the benefits
from mangrove resources decreased over the last three
years, which may lead to lack of motivation in participating
in CBFM.

T19-09 Local livelihood Impact of Community
Forest Program: Case studies of protec-
tion forest in Lampung, Indonesia

Kasukoyo, Hari - #+t =
RRAFAFREZERE

This study analyzed the contribution of Community
Forest (CF) program in protection forest on the local
people and forest by using livelihood capital framework.
The study is conducted in Lampung Province of Indonesia
where CF has been implemented for almost two decades.
Data was collected by interviewing 120 purposefully
selected farmers from three villages located around
protection forests. The study found that CF has improved
human capital of farmers through trainings on forest and
farmer’s group management ; natural capital by increasing
the number of trees planted, planting agroforestry crops in
their farmland and ; financial capital by increasing their
income by selling NTFP. Although the management of the
protection forest under CF has also improved, the ongoing
conversion of it to plantations dominated by coffee and
rubber needs consideration of balance between income
generation for local people and conservation of bio-
diversity.

T19-08 Impact of Local People’s Livelihood on
Deforestation and Reforestation : A case
study in Kuningan, Indonesia

Mardiana Wachyuni' - Lilik Budi Prasetyo? - Ellyn Kathalina
Damayanti®

THIR AR AZRE R BERPHEFR - 2Bogor Agricultural
UniversityDepartment of Forestry

In Indonesia, production forests located in Java is
managed by State Forestry Corporation (Perhutani). Since
2001, Perhutani has been implementing Management of
Forest Resources with Community (PHBM). The first
implementer of PHBM is Kuningan District. This study
aims to determine level of reforestation and identify
socioeconomic factors associated with reforestation. Two
types of surveys were conducted : land cover change and
household survey. From the result of these surveys,
PHBM villages in Kuningan District had higher increases
in reforestation. There were one village taken as sample
area namely, Segong Village with reforestation of about 6.
77ha per year. Based on statistical analysis using logistic
regression models, it was found that socioeconomic factors
have gave significantly affect to reforestation was partici-
pation in the reforestation of state forestry activities.

T19-10 Comparison,availability of fuel wood trees
in small holder marginal tea plantations in
Sri Lanka

Palihakkara, Indika - Inoue, Makoto
RRAEAXERERRERTIERFAR

Trees inside tea plantation of Marginal Small Tea Farm
holders (MSTF) of Sri Lanka play a pivotal role to sustain
production of tea and livelihood of the farmers. This study
identified tree species found inside tea plantation of MSTF
in Matara and Badulla district which represent lowland
and highland tea plantation of the country. Data was
collected by observing tea plantation of and conducting
questionnaire survey for 50 marginal tea farmers from
Matara and 31 from Badulla. Five species in Matara and
eight in Badullah were identified. The purpose of each
species varied from proving shed to and mulch for tea
plantation, to providing edible food, medicine, fuelwood
and timber to local people. Gliricidia sepium was found to
be dominant in both district followed by Milia azedarach,
Albizzia moluccana and Calliandra calothrysus, Erythrina
lithosperma in Matara and Badulla respectively. The
smallest land holders had the highest density of most of
the identified species.
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T19-11 Implication of Community Forest imple-
mentation on livelihood of forest depend-
ent population in Nepal’s Terai Region

KC, Birendra - # L E
RRAZAEREPEMTIFHTR

The aim of the present study is to augment under-
standing on the processes of rural income generation and
diversification in eastern Terai Region of Nepal under the
Community Forestry (CF) Program, a much appreciated
devolution policy in the country that aims to protect and
conserve natural forests as well as fulfill local resource
needs. Specifically, it explores the relationship between
household occupational characteristics, asset endowments
and income-generation patterns using descriptive and
econometric analysis. Data collected through a household
survey show land-holding to be the most significant factor
in determining the income source as well as diversification
pattern, mostly in the form of livestock retention as
sources of non-farm income was closely linked to
participation in CF activities. Fuelwood and fodder from
CF were the most important inputs for income. On the
basis of these findings, forest policy implications for
household livelihoods are drawn and recommended.

T19-13 Medicinal plant utilization under the influ-
ence of medical service: a case in the
Peruvian Amazon

Toda, Miki' - Masuda, Misa®

! University of TsukubaGraduate School of Life and
Environmental Sciences - 2University of TsukubaFaculty
of Life and Environmental Sciences

The importance of medicinal plants for health and as
possible income source in the developing countries is inter-
nationally recognized. However, utilization of medicinal
plants from the viewpoints of both health care behavior
and commercial activity has not yet been studied. Focus-
ing this point, the study examines the use of medicinal
plants in the relation to the medical services and
commercialization of medicinal plants based on household
survey and interviews in a native community of Shipibo in
the central Peruvian Amazon. The result shows that
although people use medicinal plants for health, there is a
strong dependency on medical service and drugs. Within
the community, medicinal plants are sold only in a form of
remedies in a small extent. It indicates that, while
medicinal plants are not much commercially demanded
locally, only limited people who have skills and knowledge
to prepare remedies are able to sell medicinal plants.

T19-12 Taungya Teak Plantations and Local
Livelihood Diversification of Taungya Par-
ticipants in Bago Region, Myanmar

Ms, El - Shinya TAKEDA

Kyoto UniversityAsian and African Area Studies

[Objective] This study was conducted at three differ-
ent sites in the Bago mountains, Myanmar, where taungya
teak plantations have been expanded by both the Forest
Department and the private sector in recent years, to
explore changes in livelihoods of local residents especially
after the expansion of private plantation programs.
[Method] A household survey was conducted at each
study site by using a semi-structured interview with the
head of each household and field observation with the help
of informants from the plantation programs. Information
acquired by the interviews was household structure, crop
production, subsistence satisfaction through cultivation,
income generating sources and so on. [Results] It was
observed that there were diversifications of local liveli-
hoods not only in crop production system but also in off-
farm activities. This was also related with labor availability
in teak plantation programs.

T19-14 Analyzing the marketing systems of
agroforestry products in Bangladesh: the
case of the Madhupur Sal forests area

Kazi Kamrul Islam - Takahiro Fujiwara - Noriko Sato

Kyushu UniversityFaculty of Agriculture

Bangladesh agriculture is dominated by small-scale
subsistence farming, but the farmers do not get proper
prices for their products due to improper marketing
systems. This study analyzes agroforestry marketing
channel and the impact of intermediaries on marketing
and also identifies the major problems of marketing in
Bangladesh. The study conducted at Madhupur Sal forests
and data were collected through questionnaires surveys.
Agroforestry markets were characterized by the involve-
ment of many intermediaries ; thus, the marketing channel
is complex and long for both crops and woody products.
The study also identified the poor road infrastructure, lack
of storage facilities together with intermediaries’ unantici-
pated interference. So, there is an immediate need to
introduce farmer cooperatives in order to handle the
intermediaries, and harmonizing and executing marketing
legislations.
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T19-15 Can Land Reforms Save the Forest? A
preliminary case study from West Shoa
Zone, Ethiopia.

Mohammed, Abrar - .+ =
RRAZAEREZEE

With 85% of the population engaged in agriculture, land
is an important capital for the Ethiopian rural population.
This study aimed at providing preliminary insight on the
role previous land reforms played in livelihood of forest
dependent local people. Household established in distinc-
tive land tenure eras, i.e. prior to 1973 (feudal era), between
1975-1994 (socialist era) and current regime (post 1995) are
compared with respect to selected socioeconomic para-
meters. The result showed that early established house-
holds maintain upper level while the recent established lag
behind. The dependency on the forest seemed to increase
for all groups, albeit with different degree. The constric-
tion of land for the newly established household, together
with current poor wealth and high proportion of depend-
ents means the dependency on the forest will continue
unabated. A comprehensive intersectoral policy from
education to health and to land reform is needed to
minimize future forest dependency.
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C33 Estimating the forest aboveground biomass
by combining ALOS PALSAR and WorldView-
2 data
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This study developed an improved approach to retriev-
ing biomass by combining ALOS/PALSAR and World-
View-2 data. Several parameters with potential correla-
tions with forest biomass were extracted from the above
data. Then, stepwise linear models between the observed
AGB as the dependent variables and these parameters as
the independent variables were established to map the
AGB of the study area. The results indicate that the
multivariate stepwise models are more accurate than the
curvilinear models of the single parameters for estimating
the AGB. Moreover, the combined vegetation index (CVI)
developed by our study is important in AGB retrieval. In
terms of forest types, the estimated errors decrease
gradually from broad-leaved to coniferous to mixed forest.
Additionally, the forests with complex spatial structures
have the lowest estimated error. This study demonstrates
that the combination of PALSAR and WorldView-2 data
could be a promising approach to improving biomass
estimations.
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C36 Remote Sensing Technique to Study Forest
Cover Change of Madhupur Forest Area in
Bangladesh

Mohammad Al Farug’ - fIEEEA2
VEMASZAFRRA TS RIFRE - 2EMAFELER

Madhupur deciduous Sal forest at the middle part of
Bangladesh represents a considerable component of our
ecosystem. During last four decades the forest area
subjected to many changes which have great impact on
ecosystem and forest dependent people. Remote Sensing
(RS) data and techniques, in combination with GIS are
fundamental to analyze and characterize land cover and its
changes. The purpose of the study is to detect the forest
cover changes for the period 1973-2010, by using multi-
temporal and multi-spectral satellite images. Landsat
scenes (MSS 1973, TM 1991, ETM + 2001 and TM 2010)
have been used as a tool for detecting and studying the
forest cover changes. The result showed that clear
changes have occurred in the area, reducing in forest
cover with increasing of crop lands, rubber plantation and
settlements.
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C40 Assessment of tropical forest canopy struc-
ture using digital aerial photogrammetry in
Northern Borneo

Wilson Vun Chiong Wong' - Satoshi Tsuyuki' - Osamu
Nakakita® - Naoyuki Furuya® - Keiko loki' - Mui-How Phua®

"The University of TokyoGraduate School of Agriculture
and Life Sciences - 2Forestry and Forest Products
Research Institute - 3FFPRI Hokkaido Research Center -
“Universiti Malaysia SabahSchool of International Tropical
Forestry

Understanding forest canopy structure is useful as it can
be used to derive other important information for forest
ecosystems such as biomass estimation, disturbance and
ecological insights. The advancement in digital photogram-
metry provides opportunity for large forest area asses-
sment. In this study, we investigate the canopy height,
crown diameter and area, and canopy gap with different
degradation level for tropical forest located at Ulu Padas,
Sabah, Malaysia. We utilized the aerial photographs (AP) of
10cm resolution taken by standard commercial DSLR
(Canon 1D Mark III) and perform the analysis using digital
aerial photogrammetry software together with ground
data from field measurement to study the forest canopy
structure. Our analysis revealed canopy height estimation
using AP was in a few meter difference compared to
LIDAR measurement. The result from this study could
provide more understanding of forest structure for the
assessment of biomass estimation and disturbance level.
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512 A CEMZEILIPERM T DI L L H ) E
EEL 72,
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D15 R&370XMNIRZAVERTZ/INHFMHD
FMRHEEREDE

ki R -#3L 2. )UKIB#2 - Abd Rahman bin Kassim®-
Azizi Ripin?

| IS TZERR - S ARSI - SV L — Y 7 MR
TR - A9 U—Y - THVRAK - UY—ZX

[HW]REDD+ CTIZHAIERT Y 72 0 O fbk e SR (DL
T, REEHELETSH) BAUNICIEMEICHEE TR 30 0%E
FrhoTL bo AIFFETIE. ~ L —1E0 AN 7 EKH
TN EFHROHEARTFT =7 2 HWT, Beb7a X )R
X0t L RFEREZ R LR 2 MET 5.

[HE] ~L =37 -2 ZYRAVET MO IICEEL
72 6-ha B O HARFA T — ¥ WS LE 5cm P o1
) ZHWT, TFHEBEELZHVZWE (Kato 5. 1978)
WCTCHREZEZEEREZHBE L. RIHEBELZ2H v 5K
(Chave 5. 2005) T, HZ L ICHMEELZEHL7-5E
LR T VT OMEEOFIE 057 g/cm® (Brown. 1997)
P LA 27572,

[FER] FiZ L oM EEL2EH L0 RE, HE
EE2HWGEWRICHRT 7% 1EERKEDP 5720 —F. P
fEZMBEL LT, 414Mg/ha &7 0, M
EHOWEWRKOFEEREFR L TH o7, MT L DMERE
EHOWCEIR L7286, BEaABeEmAKE2ERT 5 K%
ROWEMHEDINTG DO ENEU L7280, Sl L 7-ftho 2
REDSRERMEIEONIEEZOND,

D17 RZJEZBMICHSIIS 3D L—Y—-RXFv+FICK
MBS

BR R -F% R -AEEC kB B
'RRBREAFMIGIRIERIFE - R4t woodinfo

(HRY] T, HBREHEFFER ST 2125720, fuEsh/z
JEIER R D BARRY 22 AR ST R LIRS
HY, SHROBEFICHIET 212 L TH BN 2 MRS
LUVENH D, TOFED—2EL LT, 3KRILL—F—2
FrFICLDEHEMRTIINEF 2 XY MEY AT 4 %
LW IR OIIR 2 R ATz ] BRI KR
Z PEETE RN O A TR & LB IR CTIT o 720 HIEICH
W72 3kooHh R L — % — 2 F ¥ i3, FARO # 8
LASER SCANNER FOCUS3D =i L 7. BUS%7— %12
KK DBH, 8 &, KE. AR, EEEE L, —IC
B8y ay FCERT 32 EATRETH L0, HIYIC
Wo T2 VAR Z BRI MERBNTE 5, ER] AFH
DOWE T — & TIIEYWDO VAT — & & g UL BT 72 4%
Ermohiz, La L, IRESEKTIE. 1. JUsLT7—7%
S a—FERTRLUERZ B 07K L I
WMETELDro7e T2, 20 HADPKRIEDLDEWIZLD
1) VMARZEBROJMEMAE LT EBEICHZ 722 &R,
2) IEFELRMR. b A EZ BB TE LD o720 AFERIE, H
YN —=R= VT a Y TR (KR OB RSN L 72,

D16 BELBRLELDEE Ceiba chodatii D7 0O X
~UBSR

HEER' - kE R - FIEEEF - BUEEE - Mirtha Vera
Ortiz? - Delia Ramirez? - Lidia Florencia Moras® - Augstin
Herebia®

1 M ETRZEAR - 2Universidad Nacional de Asuncion

[F5H & BrY] HBHBEETEN TR &I L %
[REDD HEAEMARHI A (2B 3 A 0F%8 ] o —BgE LT, »¥F
TTADT Ay vk VEN R E LT, HFHRORE
EHEZMET L HEZME - AL Tw5E, 5774
PEER DRI F v 221X Ceiba chodatii & WXL BEDS T v
2R LB L, thoffEe 138 es 70 2 b
VREERTLLENH L, (A E ] 5774
W OEEEF ¥ 2 2 AT DBH64cm 25 107.3cm T
OS5 EERZRIR L., &, B, I oA ELZWE L7z, B
TLIZFENFNDOEMN S~ TV ERY . # 70C Tk
L7ze v 7 NDtizE / A X ) EIRE B Otz
BRME L7z BRI A~ Y 7 o Xh ol L7zl ok ]
L o E | B X0 [DBE2XH] OBICIEE WA A4
LNz [BOWE] 1T TRTEERE] BLO T TEOW
HEXEEORS | LAY, [TEOWE | 13 [HZH |
ERWHASED b7z, [HROMZE | 1E [HEEE] B X
O [EoZE ] LMD SNz, miEmic, Wd (kg)
=0.007XDBH (cm) ?XH (m). R*=0.9836 A3ifko 3 A
F22EHETHTOA MR E LTRD O,

D18 EFIREY 7 MZRAWEXREEEDEIED 2 B
EFEORF I —BARTBLTBENZRELE
BERIC &K BEFT—

PRERELSE
FIMESRFIARRILSZ PR

K4 T2 ST L 7o &R 5 H 2 @Y 2 ik L T
3562 Lr2 WIS, WEHEEY 7 b (Adobe Photoshop
CS4) Z#HWT, 2 ki THRAET 2 BMRY, Bitho
BB & VKB B O AR ONER 7 D FFRT B AVILBE & % it L
72 2B 2 R L. SIS OFEALIHZ X 2 fEAT S R
DEERNFIZOWTHEF L7ze HAWEHTTIRE L4
REGHOWA I, REMEOBE/ER, BB LOT
JE A7 & O JEFHEIC & 5 AR OE G % #IR L CThZ:
(B) L. BHTREMPIMEL TS0 20 Lk L7z
2L 2 LT L2 128D, BEERHOMHANTE
WL M B HE HtEF2IGEWHED O A4 b
Tr7 05— HETLIENTE, BRAICEE L4
RZEFHO KRG EBIHAET 5 AR OW T, TS
AT TRBED L A/NE < TRV X 5 23
MPNINE D o7z TNHLOMPEEITH ZEITXD, ek
D2 EALTED TN T X L TIREIE 2% 2 AL & &
Ndge st (a7 g a4 — Misgss) Tigg L7zaX
ZBEHTH->TH, HEHTELEE 2N R BEIC
DWW, B 7 2 fELWR % P L TR A 2 LA
ﬁgfﬁ)of:o
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D19 L—YEtRAIREZFIA L HRMIERZE D H
FE=a)' - ZREEC - ABHET - EREFC - ZAERTS
HEES - hfaig—S - FRFF? - (EeAREZ2 - @k F°

| BRAAESEERZIRR - 27 RA VSR - SHRMBEY T L - R
KEXFERY AT LERTFHRZR

B

A2 UUTIZHE T LD h TORMEZ 7201213 [HMK
OBURZIR L T, MBI ZHE T 2 &), 0%
D HESERBWT 2L ETT . ARRORERTH S UARE T
T9o T THESEB WA T R 2 BMOF R Z 155
Tk e LT, WHRBOFRM L — S RHIREE 2 fi 7 L TR
ARV, AROALE - A4 X - BIRDFHIITE 5 2 &
ZRERR L. S5 b5 R EF7MEOkT 2R T
T L7z L—WRHlE T, WAL T — 5 2 Wi s
RS DPDBRRDAFTTH, BHREFEZAF Y 2§52 L
Ty DERFEMER QLARME, BERY 4 X, ks
ZEMUVANVTHIHWRRTH S Z L 2R LI L, Ly
b, L—HFEHIMED SE B IR, N A< 2 (BRE
qoi) | O e & SRR IS LB IR R ST
I ENTEET,

BRPEPNEFRBERREBEIIE L LS TN
[EALTIEEZ LD EARBKICRDH] L) Hko
HaSERD R & RFRT U T, BB R—-ZOWEET VR
WEHEBOETVLZEDTBY), 29 LZETVEHM
THIEIZE ST, Ao TEHEZH 2l A, Rl % MR
TSRS DO PRI 720G Z 5 L 97

E02 HMOBEMEDGEFEEMES Y P HI T DRE
HRICRETHE

®it B - SEHTC B A - fotms'
RIS - SRS TR

TR TWAL DS HEMB AR DT B X ITTHEZ KR
AT 720, HROERAGKO EERMEEEO O & O TH
HAZXH T FEREHNT, ANINENTR LR E BT 5 5%
HICBWTHAR LT O SSR T % B Z o e RERM
TIEB RO L E BTEL L & iR b, Ehi
Yo THBIZEZ MM EZ L Lz, AL L 7288 T
. EBED S OBER R IEMONRI L B HIEROEINA R
SN, IRH R L IRE S, BT — IV o#ENS
KEVE AR & [J5TH o 720 Vo 1T kD Eh 5545
3. BRI O A SR X, B B E o BN
RIEHT—NVORAED 25 LT, 29 LGk
DOEALIIE, RIE 554 O AL EA R 2 7R 3 2 A=,
AR DEAEAE R, MEHEREIC X 5 AR S ORI 2 L%
HLTWAZ EDIRBENT, FARDODWALIZERR 8
PR O X 50K §58 %2 B LT IXYHZTD
FHNCADOREEZ D25 RMESH S, L LD LFRE
OBBLFE CTH OIE, L2 BT X L EIERIER I
Lo THOEBIIBMENILDEEZ LND,

EO1 A4 ¥YAHIF Acer pictum Di&GHISE

EHREEX" - BEBT® - Hhg—>
'RRAZRFE - CRRAFAERERFERRIFHRR

HITFRHNIB T B A 7Y A T3 R DR AR
L. ZNSDEFNCOHT L2 NP R, LML
iR ] O BRI LR M B OO W T 52T
Vo KIFFEIEA ¥ Y A ZFoHfEOI by ay s
(EB)., wsrzray (U, ¥=4%% (0). £ b~vFA1
Fx (1) 2R E LT, BEHENTB L OEOEEONE
T, HEAER O BB bR R HE & O ILRE & O BIfR % B
LT AHIEEHNET S,

FRHRILH, P E RSB X O E 2L o & H iz B v
TA XY T FHEFT O BAEOELZREL . Chb %k
Ogata (1965) IZ L7225 CHREICESEHHL-OL, ¥
SSR ¥ —H — 7TIRIZOWC BB 21T o 720 T 7284
L 722D - A EOWE B X OBEE O IRED 2711 2 47\
AETARI A L 720

EARIANT OFEF. KR [E & UL [OL 1] »3 7
W—TICRINE N7z F TR OFE R, TR G
WRONZ, THIZED O & TIIERMIZHBEMIZD
DRl &M L TWbB— T, E & URKEOREITE L
AHL5008LTT—NVaeG3 52 E2RENT, /o,
—ERICHEE D 7 v — T OBIEES E A bR o kD R
S, MR CORMEITRIE STz,

EO3 REHMIE 3 HECHITIETFRM/INY—
DL

hEHE' - FASIL® - LHESS - ShEES - =HR5L° - Bif
e - IAE—

"B - CREBRARAFIRERRFMRR - SIS -
HHRERRFSERMRIZE - SHWEEMRAMATEEY
H—RILEHES - CULNMMIERE - FELEYE - "MILKS

[Al—®)i < e L7z BIEB EAMKRICB W, TRhETIZ
WK TIE IBEOY S Yaryy, A¥FT4, Y TUN
FIZOWTHEETHANICHET 2W5E0 T C& 7, T
5 3B OER BRI, F e, EE, diE, BT
Hbo K TREA—TEZHNT, Ihb 3HEDEE
FHA 2 AT L. IS5 2 8T IEREAF DRV
X B R T HA R EOECER Lz, 3EZRLZEho
AR KRB D22 Ifr 8 L N~ 4 72 a5 5 4 b E(nm
T, BEMOHE, BENRHEEOREZRT/85 2 —
5 THbH Spy ROERRERT A X (Nb) &A% 70 B
i (le) & SpIZHDVWTE L, KLz ZOREHE, Sp
7 7Ry TR RA L D FEICE L, o 2 8
T, AEEI G720 OORBICHBEIIRAL Y E
olz. SBREDOEARIZBITS Nb X, 64.1~1058 TS,
JIFTI 72 AR AL DS S B o BHERT O Nb D& WX
AN HIAT BEBE 38 B OB GHARARBE BEAS B L 722 B 2 6
Nb, TV TNOBIZBWTH No IZBARDHER LD
KEDo2Z D0, SRR BIEARORIACER - 4
BTN E£2 0N 5,
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EO4 MRIMEENELRF ALY Y AREENOBA
S DS

EA B8 - IERP - EEEAS - LEALE - EERT - K5
BN - mEE

| MR ETARFIMASIE Y ¥ —ILEEEES - SRS
M AEREEY 5 —

ThHAZY=RYEMEHR, 9—avy Xty riERE L
47y F by eidmikESEN, TAD a2 MERIZ
HEKCE ML LTHIfFShTwd, LaL. M7
Yy b aMEL, BEHO T H V<Y OBIEHEK
PEAT HB/NDD L. RIIETIIBARMD KT 01 A
EMGEL., €OV A2 %Z5HMliL7z0 N 7)) v Kokl
BAAERE IS T 0 . BACR WA M L2, 72
THIVYEMH. "7y FhoeZziERE LA
TARTEZHRIEERB L OEFERY E L, dilEo
BREDHIE T & B REMEAVRIE STz & ST E#EIET
LEFFRDONTOAZ AL THETHIIIVENLTY v R
el DOBICHARKMEIRE TnE ZEPHLNIZENR
720 L EDFERLS, FRANALTY v K ZiEkk - 3
ETAHrZLICkoTHEMD T A< Vi2a3—a v X b
T EDBZTOVBAL, 7THIVUR Y OBEHERAZLT
LUTREMEDSH ). FOWEBIZOWTHRHAT 2LENH 5 &
2z bz,

E06 HESRETE U BRORFROMETE

PR - FEAXT? - IWIEES

VEEEMAATRRSEMERERE - ClUBETRSMREE
HEBERIZS - LR RS

B T, Wl - T 52 LIk ) 7R A 10 48
OFEM b7 o> THETREE T 22 S . L
L. ZEREK DNA DI IZ X o Tl o 7 F T3 AR %
KO LA 7 2 IR & HARMERT A € S h
7oz, RO RIARF AT HETEIC O W CERBIEID O FE I
o U7z BB B RE SNT2hS, 2o & 2D
D720 RFEFHEMHRED ayame (FAETT) MEEEFIZ, EHO
AR D esan (EfET) 7 & Mk 54EITHzo TREZ
IR % ™ Lz —H HAREBIRHKO KMN (BRA
WT). KRB (B727%HT) FETIE, &0 T X 0B X O
0 4F H OB TR MR D esan & 655 0 F8 3 ik
ZRL72AS R LAEHICIZHRAMET L, Ik 2 £ H
VIR TEIFRAT10% Ki & 72 0 . F83EF 60 % FEEE & T
95 esan EEIIHONICRLR WKL L o720 2D LD
\ZEERHK DNA N7 1 ¥ 4 7 OBAZHRERNE D & A CTHEBL
DTN EZE 2 SN IEED 7 F I B W TR EZO
RHEROPERE L V) BRI ICHBNER BRSNS
EWW SN olce 2O LIZERDGAILRORELR, 3
b b EEHRROMEE ML T A REENE 2 S
N, WIZHEPD T BENDH 5,

E05 RRAZFTEEEMOREERFREDVOFIM

[CHFDRDZEEDBE
ARFET - RHBET - BRI

RRAREAZRRZEMHZMRBMBETREEW

[E Y] SR T- 20l M BB BRERER D 720 D &
)T 7 HRASRE ST W D, 1930 4RSI TH TRIAE
L7tk S5 72924 2 Bk % 1934 4R IR L. 1997 4RI
HOBEZMER L7z BIERIERIRET S8, BHATE TH
% - G - BHE 2T T v, Z07-0RNRE T HIE
WEEETHAZEDVPHEIN, 5RO I RERICIEH
RS E 2 D, R TIE, REANORE
DA EBIZHE ZIERT L 2T, yu—UiiEr#
BLEHEEO O 2§22 LR HWE LTz [TE]
AR O EFE ORI 2 TV A E R OVER % 1T - 726
EHELGFR2S DNA Z4ii L. Y Yy F 27 BX OS5
TSN A 708554 b~—h — 2 L THRE
DYz Fy Mk EATo 72 [RER] RBHIN OB %1
354 /mT, BOMEERIETY 22cm TH Y, 1997 4
DOFAELRTOBREE I D6 s, 4501 OEEY
4 X TH o720 BOSAIEREH O3B DT 2R -
TBY, FREIIIEEPRKREVERS o7, & 512,
2004~2013 SFO MAHERN O L V= 4 v P T E D4y
DO 2T o 2R R 2 HET 5,

E07 HSIVEFORMARHDIERES KU FREZE

E£RHER' - BR BF° - HF RB° - EEmEY

| MR ERRFAMABTE Y ¥ — - SHWEETRRFMASEL
vy —LEEEES - SHMRAREAMATEEY 5 —RitE
&5 - ‘“EFRMERItY 5 —

HI=VE, EEERTOBEE L TRESINERDOE
FUIHIIMETNNC B 2 2SPRAER S COXIMEA & 8 AL
DN ERENEE > T b, BEAMET 2%
RIS 5 720120%, SRHLE 2 W LB L O
T B BN D B AR E DAED TSNS XY,
PWHEIIR R 2 R TFREINDL, 7T~y O EY
DO X B WRER AT % I 5223 5729, 2011
FE~2013 4E D 3AEMICH 72 ) Bl 228 2 CTERELL 72 Fi+
DFEFERZFA L 720 TR, REEOMAH, &
FEOERA, BB & 0% 7 GHT, Lo <
Hbo TANS 9 BIZHTTH 10 HEFRECTEREZRILL
770 KEEB, BONHTIIOoOW TR X #a v CTHNEs
FEEL, BELLATOAZ®EY L ClElmsz w7z
FREBR AT o720 AT VITEFRITICEGRZ < 10 HiY
RO BN 2B T ORFREN LA L. ZOFFH
DEFN R AR (R 13, 34EMZ B U TR
BBIOETCT8H 2 Haisk, dbilEiymcoA1H
MBEERBOERZIEDO NPT T2 2L DY
O — YOI, (ZIFFEFEIICER T2 L b7,
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E08 SURSKMHICEAZEL T 5O FEZRVYHSIYDHER
DEMEER

KAHER' - RIR—F' - SAEE - 2REE

RS TR AANEITITRE, - 2SR S AR
e

SR ATV IEARMNOUFICHR AT L. KEF LW
72O iEERNENC SRR SN TV, BRGATIO FEHE
RIZA SN WEYE OBIZIZER 2B 720, 1956 4E12
ERILE O 25 FEH O FEF %2 H W T REB RO 3 2T iE
BN R T, 50 AEE RO BEE, WAL, BhE.
B EHORESERSEME L. 12, 32, 50 4 H DS,
EAE, BHE A O RO 7RI H 72 ) MR O B R R & HE
E L7 TOREH, 50 EEDOE LB A4 X%, =141l
RHE HREFROEMTREL, 7V TARHET VT
A, RILOFERT/NE D o720 T2 FEHE TELAS
N ORKT A4 ik, LIl HGOERTAE L,
T NTZARETNT A, REILOERT/NE o7z,
NOOREIEIERMORE LM EHE L. MRORKY
A R EBHED T A XA R BEO TR E < HARE
MEBEDEHRT/NE P oz —Ti. TS ORERE L
Hy OB s 1 B L 7R T O RGBS I L o
720 TNHORERIT. BERLHEICHZ 5N D X9 e
DA ZD/NE AR A A LI % H AN
DEHRD =RV =V TEEIZF> TW5bH 2 & 2RI
T 5

E10 RARF(CHII I RIBERNEFEECFOHIEN T S
1VDER

A+ F - AILEXER - ZREE
BRIMEETRFTRR

AR O HIHEIS 2 W 5 223 5728, KRIKRAF 37 £
343 itk H\ v CEREBEIN BT OWREET-72 TTA
X OGAIRE B N—F 5 X ) ISR 37 M % EE L,
AFREICEDSEREERN 19HH L HERELZHWTE
WA AT o720 ZOREFE, &3S F TOAFICHRE
D 852% FHIE N, 4 150 (51.8%) IZIZMEERERE
CAERIBEK R, BRI OKMRIEAS. % 2 5 (191%) &4 3
B (14.3%) 12X EFORMMPL AT ORKEN M o2
T 5 ENbhoTze 14 F/% 72 T 98 CoRBLw
IER RS £ E 2 5Nz 42SNP 1I2oW T, R LI
B THE AT OBEAE 272, 42 BT HITEM
W&o THEA e lifa THE 2] L7zo B 2 1E gSNP09663
313 & A EDOBIR, SR TA T T DI TIAE L CPATHEAL) |
BLAST MR X 2 HEREHEE S 77 =L — MEH F X 4
BT AR AVRIR ST, — TRABRILHIL %
E—OEHTOASHE THRATLIEET AN
(e.g. gSNP03744), T 5 @ SNP OB FHIE DR Y 12,
FNENORELNEBRLEFTREAOBIEZRLTWD L
ZEZbNb,

E09 FAVYVILEEMKERD 3 HERhICH (T DHMT
DHEFEBOEMERR

BRAICER - KBHA' - EREA - THRA® - BXRMT

' BMRETRRFMATRE LY ¥ — - CHMRETRFMATREE
vy —HREERES - CHSETRFRATE Y ¥ —NEE
5

T H IS HDIE N2, AERERE ST — U HIE
WP ERPGEAET L R TFHEN, FOFEELZTRT
HT LT HYY OMIMEFME L TEETH L, A
Tk, AREEO 7 H~ Y HT %2 BEObE Tl & 7 3
R BU DM E ML 2 SR LT
2010~2011 12 T, HHREOF M~ v 7 L HIF RO 5%
B VR AEN 10 pEdh A SIUE L. 2013 4EFRICH T (K
W) B (R, A& (BEAR) o 3o BnwTH
FEML 5 R B0 KARDHT %5 &1 72, TAAIEHE &
1315 3~7 HB SITHIEAR A 5 2 2 [l L TR
BN b ETITo 720 ST 5 HBERE O
PSUEFT H 1270 2 R & 3R e e & L CRRli L 720 HA3E
IR NE, 3BT CTHI~ Y Sk F <. FH372
~413 HTH o720 HMFEIEPRDEDP - 7-DIXHI LI
RTIEFEE~Y. FETEMAA~Y (BEHR) THh, F
¥ 531~549 HTH o 720 FEHM 213 &R B Tk K134
~175 HCTH o 720 3 B4 T CHIZEA 11 e 112 7 25
HAFRD 5, O M FFEE IR o 3 55 [ T O NEAL
MBI 06~09 TH Y, NEMOZEENI Do 720

E1 AFOBEBEEICHT DS/ LDUA REEERS K
URETA

AILEAER' - SEHE - PRET - LHES' AR F' -H
OER° - FFRERTS - SISEA® - FHR— - B8 W&
WHE® - ZHEE - FEER - 2HEE

| ISR - CRRAFAZRERPERTIFIRT - SR
FAFREARPWMAR - ‘BB EMRAMATELY 5 — -
STUMNAE A F IR

TR A4 AHKE LA TIE, BRHEMOHERIZE %
TA DD 5720 BHEROFEHIKE 2RETH 5,
ZOfFPE LT, MWE R EOBFMEILY & R R EMIC
WET 5FEORER EVENINITHED LN TWDE, —F
T BHEBEOBENTRPHL 2R NE, DNA v —
H— %R L -RRE~NOBLEIPNE, L LA
5 MAKRDOFHILYE 2 LA % 85T ORMRIIRZZ L,
Ty MBHEO T 7 ANOE R % R L. TR
L OB SRS T2 8B TE2 A —= 07
T 50 (7 574 FEEMENT) 25—2 ks LT
Wz N B, AHETIE. AFORBBETICHETL—
WEILZHH) 6,000 XG0, M- OO IIEIHFHEE, I 71
74 TV IVIES) . SRR HEAEAE LR & O BT O 5
EHET A, 7/ AT A PRI Tl TN Eh oI
DWTH T O QTL BEfE AT sz, 72, FBg
WCHEHAHED BN TV BRRRERTDT ) 274 Fv—
= HOTEETFIMBIT., HEEEREICBVW TRV
HHBEIE SN2, SRS DOMEIE, SHROAFOFEZ
DD L THEIERIERTH 5,
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E12 EMFRAFHAERFERCST DHEERERIRER
DekE

PRERI
HR | REARERE EY 5 —

AZNELTUE 2007 4ECRET-12 X BB A F O 4%
570, BEEARAFZH, EEARERT 2T
O CREOMER % SCBL & 3 5 MEVEASER R 3 B S SR PR A Bl % s
L 2010 4E X 0 HEBEA A X OB OMEROME % 1T -
72 ECTHARDIM 2 IToTWwb, L LIEMAR OB R
L WIEME 1/2 120 LT 1/3~1/4 12k EFEoTBY, 20
WENTHETH o 700 T MT %2 03 5 PSR ERAER A
3, BEESETHH, ERORMEIEEL Y L% L,
FEFEREDS T M AR EEAR S, WIS s RIAbE
DRI DO XV HBA T TH o720 £ 2 THAEH DIEHIH
BKTOEROIEHE DI Z A, XPAKRTH 5 HEAKTY
HORMET 2R WK H - 12720, Fo AN
AEATo 720 T2 HSRFHEROBARYZ 2 HI2T5
32 &, WA, [ERRECE T BRI ER BT
HT Ll L. ZORE. HEARTEA X OB LT
e EHIHFoAERD M ELL,

FO1 RFICHIF 2 RIGERICHIM S NIcABOEFEBEN
58

TEEX' - HiEHE—2
| SEARHRBEHAR Y Y — - CREBAER

FHKEDPET D EBRIIEBICELEINT A -V %R
J5; SOF X =TI PHEBEHFEITIEAEXERS DN EX
o 2BIARICIZEDZE, O KGR & v o 72 KFE DB
WD o KFEDRPIIBHERN KRR 5% b0 ARIFZET
. (1) KERBRICER S L REBRERICIZ E D X 9 IR EE
DDA, (2) FOEMRTEOBERRT 22, (3) KiE
BT & BEN 2SR T T H B A (4) BIEOEZED
MEEET 50, Z2HE L. Z07012, &Ko7
B 4 iR (BHEZEAITE A LA SNR WV 2 ke %L
HHGZE L 72 2 f81K) o i g o KAGARHE (525 1em)
7 5 N Al— M T A & 90 FEEEN 72 5 oMK (1
75 17~20cm) ZHWT, KERITEE E N 9 ElHD
KRERE KFERTIHE & N7z 3 4R O ARERORRE G H i % R
FL7. RAEHEBIE, IEEERE (TL)., MM S2 @I 7o
7 4 7Y NES (MFA) . AR < (RH). ks
i (RD) Thbo ks, kST (1) TL | (3144
1k /4 1K), MFA t (4/4). RD t (1/4). (2) 2~7 4
MR, (3) ZALIZKBGAED A, (4) 125 L ORHEARY,
ThHho7,

E13 RFSEEELEHENEZFIA L IEERIRETF
(ms-3) OvvEVD

HFOEM' - LHES® - AT - FRET - SHE8° - 28
AN° - EREE®

SRR AE D AT - CARMEETRZRAT - SHTRRAM
Tt

AERFER IR & T b 2 FHEEAEARR (ImiEky
AF) k. —RHOBNSERIETICKESNS, BEFT
W27 B AR 23 RO HEAERS A FAHGER S L. KBLR
Bk Bh S 4 FH O MEVEAR R EAIE T (ns-1. ms-2.
ms-3v ms-4) DEE SNz ENFNOHIRITE L 7R
B HEVEAR R O EA Y B RN AT 572012135 { D
AT A FMARD VI L 72 55, GERODFEIK T TlEEK
WiHBRE SN DDA ZREFNEET HIzH, B
LRI 2 # T EOREN RSN TV 5, F4id,
HEVERRE A ¥ %5834 %2 DNA ~—» — DS HiE L
THIEZ#HD TWwW5b, T3, GoldenGate 12 £ %5 SNP
T ) ZAETIZED, ARFT 3570 ¥ — A — AT
HAX BB (B~ v 7K 1.3296cM) % H#
$l7oo X5, BEHESXOEHICHED X, ms-1 135
O EHAEIT, ms-2 1358 5 M EHAEIS, ms-3 1358 1 A EHAEIC
JEFeT HZ EEHLNCL, ENFNO AT BT
BEDFRIESHIBK DML E AT o 720 FEERTIE, Hizic<y
YV 7 E N AREIET ms-3 & HhOICHE T %,

FO2 7RV« TS5TAILAMNTOESR - RERERMI
A Z BT E U RERAFT

A¥&{#X" - Flavia Durgante®-&J1| B&'-Susan Trumbore®-
Niro Higuchi® - #84 &St - BIRES"

T 25 M #8 & TR AR - CInstituto Nacional de Pesquisas da
Amazania - 3Max Planck Institute

TR VHGERMRO KT EEO LT T 7 4 IV AKTIE
BB TEDEREER T H2BREMTH Y. £ OFEKT
BRI EEEZ NS 2 L HEETH 5. AR TIIAE
BB DEALZ KW 5 L% 2 5N DM OMRFERIRFZDETE
R (6180, 6'3C) Zigfi L L, B BB A RED &
IVEMRE Lz AR TS VVET IV F AN F 7 A
TORBKMTIT o720 &2 TIIWEREZTIZ R WAL, K
FIE—EZELTZL, E5HICHRAREEHD B0 Dl
WCHEDOHB® B Z EDbhoTWb, TV VAL 50
TH2BADL 2MELS T4 A7 A 2RI 720 &
TAARAZO2FANLERZY YL, e-ka— X%
WL 72, BN 02mm BFE T Y 4501F, 8180 & o8
C %#I5E L7 WEHFHEIZEB VTSR0 ol H ozt
B 72 R % R L7225, 018C o B LIZIER IS/ E h o
720 0180 2L Sy — i 2 L MEARREL X S
MM TECHEHFL Tz AR TIE B0 ZigEE L
FAEROBRE., X517 B AF—F 4 YA EETH D
LEzZ b,
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FO3 Effects of atmospheric vapor pressure deficit
and soil water content on leaf gas exchange
in Larix kaempferi

Na Yin' - Hajime Kobayashi? - Reiko Ide®- Naishen Liang®-
Nobuko Saigusa®

"EMAREARIRBEIARR - SEMNKERPIMET VT RE
74—V FRIBERERR Y 5 — - CEIIREHR R IRIR T
RnEVY—

The objective of this study was to investigate the effects
of VPD and soil water content on leaf gas exchange in
mature larch stand. Measurements were made at Fuji
Hokuroku Flux Observation Site. A stand of 50 to 55 years
old Larix kaempferi was used for this study. Net COq
assimilation rate (Az) was measured intact using a port-
able photosynthesis system twice a month from April to
November in 2013.A# increased from April to June, then
decreased gently until October, and declined sharply
thereafter. Besides, there was a temporal decrease in A»n in
late August. VPD increased while soil water content
decreased in this period. There was a significant negative
correlation between Az and leaf VPD, while there was no
significant relationship between Az and soil water content.
Thus, it is suggested that decrease in A# in late August
was mainly due to the increase in VPD. Seasonal variation
in An in larch stand was strongly influenced by VPD at
Fuji Hokuroku Flux Observation Site in 2013.

FO5 rhE:HEIRM(CET 9 2 Juniperus sabina MK
AR T ZTERDFS

EAET' -5 BE' - AUELHC - MERETS R BER-E
it - ) B

'EILARAFBRIBEMEIRMITE - CRILARRSE - S=EX
FAFENE R - ‘ARGBEAS

FEFR (B L 72 38R B 07K 55 O A — P RE ) A ER
M CTOKRDOEEZ W ST 572012, HMIAEFTTS 2
TR % o CTBHETEE O E 2 47 > 720 W ok
b, TR EAER O FHhB X OrEs - (GElh, B
LB EOAER X D el v — 2 gl L7z (%
_JEd) o F O, VT NOME D O IEOBHETTE (Vi)
VA P TR IS AR & A AR (i & AR oA TRED
S5, BEHRBIEELHIIET L. B EmTiditobh
Bhrolze HHO Vi MR < R ZICER I
ER L7 O Vil wiIhot 9 — i Th KAl
HEEOMMDDH o720 T2, KEDST 0 2 0TI
BT, ~BLMIZRGETFVIZED., REMEBLOE
M & REREBO HIBEBHE OKET ¥ ¥ ¥ V= (AY) 23
B E LTBIT 2 i o728 2 A, FREAEMRME (Fil
ERFEEB) I2OoWTIE AW 2SS E L CRINEI N, B
EEIC O W TIERAE A RIRS N o7z BLEX D,
TERER M ORI, i 1R o TR SR L 368
TIEAREBREZ N L72KOBEERZ ->TEY., Zhilk
DEENB X O T ROREN L FIHPERL TS EE X
Y (S

FO4 BIRABPUABKRUEERICHITZI70VYEARD
HERB KUKGHFE

KiEfE— - KERGT - IVRHE - REBIE - LEXE
FRIMESTRZIAR

7 a=<> (Pinus thumbergii) HWARDE IS X OEKER
DI B X UK TE O WAERE 2 5 L 720 ik
LCHR SR %, #KEEIEL TR ML RIKE
THEBEE, —~FEEOKRT V¥ X v, WHERGLY EK
25 (Ko B X OEHGA R Z X7z il
WMOMIZBWT, WAEEOER T ZRIKRT 2
(P50) %3R8, Psoff it T TRRT ¥ ¥ ¥ WAMET L721&1C
WKL, ZORIROKGEMB X USEE 2 HE Lz,
ZORY, EKEILE, HEE L bIEla vy sy oA
PMETL72e HHOKET Vo v b, I ZITEBEWIAT
LCwo 22—, KJIMgEm < - 720 il ik
ATV X VOB TITHEVIET L7z Vemaxestd KR T >~
YA NVOEALEBREL TW Ao 722 00, AILRSHIC
Lo THEND COBERBA L2 LI2ErbnLER
SNTzo BEORT VY v VA PopfF % o T HIEKL
T2 ZAh KEF YT x v, JGEH. Ks &b, AR IH]
DMEETCHE L7 o T u~ V1, Psoftit T TR
LCHIERIC & O AFEMEASEE§ 5 W etk avR S iz,

FO6 TFREDHRICRIFTEZER NV ADRKELEIR
FZEDSH

FHERE - S B’ - ZESEE - BERE - BHEF - B
%-BH &

ShRTAZRFERTIFED

AT AL T 1 0 7 F 4L [ S BR I 7 MR 412
EOREOBIEZ RTNERRDL L LIS, TORIKER
LEETZROMBEBEREZ NI T2 2 210X - T, ik
SRS T ERE RN TAZLEZHWE L TW
Bo 2011 AEDFKIC LML - L, AR E. BEAE 0 M,
EEEE  JOT7TFHRH SBEZRIL, ZNEhoiiE
Hisk o AR ARE (% 74~77 i4K) %1572, 2012 4E 121
NS OMREE AL, i, RSO 2 ML AEEIZH
W7zo 2013 4EICIZ AT oA (B 229 fAfK) 2 Hulsids:
\ZHZIRALER X (3 HAgEOAK) EXTIRIX GEHMBAK) o2 7
V=TI TR S L K I2A R O iz 5 LB ] (7.
26~1021) IZBUT AMCEF EBEOLEHZNE LT, €
DFERE, AT ORI R O FARRTEZ B\ TR
BN EORIE L HEREORES R S, KL &
MIZBWTIEENENOFEBEEPHIES N —TF 7F
IZBW THRWEZBIS &M 2 R $ FeMYB1603 W2l S
727 WTOIERZFEBRICEL Z2H T, Y4 XFXF~D
EIRTEAC X BB In TR & BRBENE RO B#EME, 725
NZHZIEA D LV ATFICBIT B FEEORE L E#IZ L oM
RIREAR 2 AT L T\ %,
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FO7 HSIF/—ILERER (GolS) EILFD:BERIFER
[CKDEAIYN\TIVFFOMHEHES

f#E B -BER B &0 & -ERN R8I -
574

| BAMSETRIATAE Y TR IRSRAES, - SRR ETRRA/\ A AT R
(L ERZT AR

[B/) 571 7 =24 ) THESE (RFOs) 13, il
iR, T2k, B WO RBEA ML RIS NREWICE
BT20BRHBENTVWS, 2O EH 5, RFOs i3
OBIEA ML AEICHEE L TWwa L Bbhs, 57 F
J — VEHEEE (GolS) & REOs A& o & —BE 2 b
D, UDP-#5 27 b—A% myo-4 /¥ b=NZHZFIZL
THIGI2F ) —VaERT b, AW TIE. Gols BIET %
BWRRBHT 2 I ICERINHIBZETT (B4 I
aYFF) BT, SEBEEIOET AMMEE RN, [
3] ARSI X o T RIERE (75 mM NaCl) T 4 J# .,
B L OEEEE (275 mM NaCl) © 24 I & w9 2 fio
L & FP D ENENDBEFICITTHE L2, [F
B] R TIE, BRI 2 HEBICAS
I ENIEE D, Wik Ao H e, — ., #
Wz RTITORRIIHEA LT L7225 MiT 5 d0id%
Motz EEIREEIC BV RO R S, #
Moz R7 I 1203 —ERE DM IEMEA RO 57z,

FO9 RFOTEMRAIEICRIRT %85 F RNA DOERE
HOREAT

RRET - LHES - “HHEE
BRIMEETRFTRR

5>F RNA (sRNA : small RNA) (3 & 3 5 E{5F
OB WHI L. AW TIIIRE OFEREREEA b L AAND
WEEL  OREFEELREEOREICEDL S Z L 23mS
NTWbB, B Z ISR HEPEARTRIC D sRNA 2VH %
AR O Z L TR TOMEL S LM ENRT
Woh, LLABES AT 250 EEB T T 2RI EA
TV,

AWfgeid. A X ORI b B sRNA J2 INZF DR
BIETFZWHSPICTLHIEZHME L TITo T 5, HE
CE AR 1 5ORERZBON TR O 2 k2
FA IRE T2 S /N T T 5 sRNA 122\ T
WA Y — 7 T B — 2 R L 7 M50 7 AT % 1T - 720
BoNT18~30 12D sRNA 22\ T, a7 I I HF IR
KA b ez &G holio sRNA & ORI, Hik
FRREOMG, Bl BB OB X L5888y —
DTN % 4T > 720 T ORER. SHEEB R MEfEdF 2 72 &
X% sRNA., fEM R % K3 % microRNA 7 7
Y- EINDEEZ LS sRNA, fEHTEHICBES-§
HUEEMEDE VIO SRNA %2 L7220 THEE T 5,

FO8 T AVN\IJIVFFHERORER FLRALEETO
T—5—DHFE

BER E'-&O & - )RR - #5h—" - i - S|
fE'

| BIRETT - CRRART VT EYEFREMA Y Y —

BREEZ N LA 25§ %8 E T 2 I8 A UE S
RIICIE S &5 & BRI Z &7 F L < RWigZrsin
LT ENBHDH AL, BEA ML AZZIITnDL L X
WCDOHREBAEET2HBEEL720DA ML AGENED T
OE—¥%—%% A I NaYF ¥ (Populus nigra var.
italica) S HBEET A ZHE T 5, HANY T,
FT74 7 =AT773I)=F) THOEWICHbL LR, T
T F )=y vy —EOBET IR E IR
Bz EDBREA P L Ao THEENLZ EDBHLN
TWwWb, v aunaxyFFiE, oS 75/ -
VU —VBIETHIGIET 5. MIEAMICHE L2851 %
BRIZD, I INAXYFFIRBA MLV AR 2728
XOHNITIF )=V vy —YRIET 6 MO LE) % 3
R 2HON T F ) — Ny v ¥ —PRETFORNE
. ARIRALEEBH AR A 5 24 IR IH9 700 5123800 L 7225,
WIRICRET L 2HIRA U, 2 B2 AR AL B i o)k e
RS 720 SNOSDBIETOTOE—F —HEAET 5 I
@ DNA iy 2, PCR Z W27 ) a9+ —F 07
XoThE L7

F10 RtRY—r U9 —ZHLcAFTER cDNA D
fEthEZDOFIA

THER - BHEH - RE—H° - EEER
| HMEATRRFT - P L FRRFREE RN Y v —

[Hm) WE4E, B4 b e (Piceaabies) 5+ 5 b
v (Piceaglauca) D ) LARE MG I N0 AFT ) A
F NS DB O LGDORKE S THEH, —E L2
EEA TV RV, BHBEET OGRS (EST) ©
AR, 7 DRI RIS 2 7
DFBHIENTEL, ATV NV—FTlE, TRETICHAF
DEBOHFBEICHRKT H2H L L7254 K cDNA 747
S —%ER L, EST #UE L T & 7/o AWIETIE. Rl
£ —24 v — (NGS) Wb EI2X -5 TEED EST
PUE L., HHRA I L 7-DTHRET 5, [Hi:] ML,
16 SFEEROISER ORI L MIEZ D2 2 — b (A
Ya—1) ODFEENPSHB L RNA 20 & I/ER L7
2Rk cDNA 94 75 —%ME L L7z EST OfFHTIC
X, 2Ly —4 ¥ —FLX F% =% 2 (GSFLX) &4
J LT F A4 —1Ix (GAllx) @ 2 FiFHD NGS % Hwv 72,
5 5) ARBFZRIC & 0 f#dT L7 EST 2830 L 7245 5L, 22,
539 dD5E4 R ¢cDNA & LCF b, 51T, B
DAFEST EMALRR 135D T ) ORLHIICIE
Nizo AFEDEIIZ, AFS ) L O BIEF OIS
OIS 52 N TE %,
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GO1 =il b RYYAIMICHIT 2 TEEEDSHRIE
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VEEEMAATRRSEMERERE - CIUBETRSMREETM
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b E = B R O OBEAEMNO b K<Y ATH
(47~61 4E2E) 6 Moo & R 1 Mo B v T MIRICAER
T AHMEEANY 2 AL 720 HHSFIT5X5m OFBIKXZE
4~14 f&r (AEF o4 &) B L. 6 A5 9H F T, 1X
Ilm SEICHBIM 2308 L. HEX S Lo MBI
T~62 il KE RN D o720 HRXKIZIEFREL KITRE
% (NMDS) 12X 5T1) FIyPFIWEETLIA S, 2)
MEREDWEDR N T L 7, 3) TRy /) F, w8
A DN EBEBROIPHENS BT 25470 4) A TH
TIRYIINY, HAENELMHT L5414 7,.5) V¥
FRBEARENL L MBT 25 4 FICR G Sz, KMo
FHXZBEA L, £HEXEZPLET520X20m @D b K
< & RTER OB WA, AR, O REIE D S o FE4E
BB ER L LT, EEYISOH (CCA) #iTo728 2
A, EERD2) 3 b Ry DL nikg, 3) ITEICHEE S
N7M5 5) IZEICIRER S < Bk SEEHFaH
L7 Th B EDRENT . AIFZEIE= I BRE L
EOMR & 2 THEIE L 72

G03 AFBRERRMEICHT DEKT A X - BHEFHSSLOH
FNROTENETE

WTEh' - SHEEE - B 82 )\ AME° - BO/METS - 4
H#I® - EA B

'IERII AR EYERRIRE - SRR AREAHEEMNIHE
P - STRAMEETRZRATSRILZAR - *FRMR SRR

PRI B e HER 2 M3 5 LT BRaBko
FEWI 72 B EMIA 2 7l T & Bl R E T T VI LER
WRTHD, BADEKERIZNER (34 X, W)
EAVER (BE. ARSI S 7 &) OEBEE 2T B H%,
% OBABREEFT NV TREYA X 2 RERDOWR%E
EFNVOFEPEE L TWDL, L L, Bl A4 KGN 2
WEETIVTIE, 4 X LBHmoOMOMERESLEZEE LT
Wi nizsh, BRI ZAIEE D R ERT 2 #0804 L
TLEIRNADH S, 22 TEMNETIE, AFALHOE
W7—% %3 &2, B WA A4 X CGOEmEee) . M
Bide, MEORERED NSO X 2 & AP EE L EERE
EFVERFE L. AL 45~68 454 2R R D &
MR T 3 BRI B 2 b, BIE 104 44
(1908 4EHlH) ISEL TV AHAAF AT TH 5, Kin
B TH S EEERERIIYA XL EO-BRIZH Y K& %
BIEERERDPKED o720, ERICRDICONTHER
T LTz, F R AR B OB RO AL VEE
OEFIZ HRISGHEVWEOREE RIZLTBY ., AFTIE
IR DS L > TOREDOELIPRE SN TWEH ]
RePE 2SR X e,

G02 EELERBZFZEBLEUCHTMERERFR —TERDIE
MBERICS A DR EZ HEENSHRME T 5 —

HARIAES - EHRZ - R RERH
RSB S

W RV S OV RE SRR T B e A 287 Mo #
i, RN RSB TROBEICLETH L, Aif5E
OHMNE. HAROHER - &ilbf - BBl - iadricsBu
T W EEAE DRRREMIARE RS R 3 2 Bk D B % Mok L.
BRI LI LR T VAN ZIFET L2 L TH b,
AR & ORI — & (B8, . fE. 92) RO
EEOMMEET — 57 OEFTEoRO MBS % v,
B ORERERURE G (FMEOREETY, BERER & X, Ak
W RALE) 2L L. 25 2Bk Rk e ik
JEIE D M HIRAR ] CLER U 7z, WEZETT - Wiy - BEiRAT
TIE HIERR - TEh B FIRE O E I kK TE -
T2o 720 FEBDZWIZH DS, R bRk
M E RS RALEE L R TR o 720 MigEnT & @il ©
. HCEEERE O BRAE 19 E A & e VS ARAL B 1E R AR TR
Mo fe MG Cld. BRBEROREE I R & B SRR T2
PN o T2 TSI, WWBEEORRBEN LR D PR BEST
PER MR AR I L o TR D Z L ZRIBEL TS, HEE
OREREMICREDOESWEEET 5 25, AEROLI
RHEREDMERF 2 HIY L L2 BMERICBWTEETH L &
EZ2HN5b,

G04 I\ FIRBAEEHRIC & D = v J Y Y [EHE D

BOEh' - FEEA® -8 =5°
'RREBTAFAZREPN - "RREBIAPAZ BRI

WAED =R ¥ VAR ORIt T A,
L ICHARDOHEMOEN 72 FIEHAETH 2 O
HEPMAL L. 3B - G SN Tnb, Zoxfke
LT, FHHED T rxfife LTHREH SN T WS
100 B2 EE D /NBBE D B IEMEC & 5, - F HE O oM
EEATo T2 PHHIAEFRE L VO EEEZFD, T
XERHEUCEABREDSEZRL V) T2 8056, /N
MANOREIEZZTF TR MAANOEBIZLEH L. v h
HEMICBWT, F2mX2m At #10mX10m Mtz 3>
FTORE L. KFEHEINIAL 46T 5 I v awy (LY
H) oA F <X (DBEBM) MRS BT 1 ERHR
L 720 MR 1 F%. W NO/RBEAHHI BT DA
DO H R BM 1% 200 g/md B & 2 ), HAETIE, M
S b S T BB BM A5 200 g/ i % 83 Hb AR
TS % 7% E MO RIERERD RS/ S Lz, 38K T,
5 BM O3, BT BML JGEREESEE fRE. )
HEMOFE I L 2 RENREEZTLE L BT B
BT B IR HPHP EEAHC 3503 59 BM R84 & bk L. /)
HBMHC X 2 EOFM 23 5,
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G05 BAFRISICHIFZFYYVINFE 3 EDLLE R
B

=EHEE - BRET - HhE—
RRAZRFER

INF THARDE L OBHECRTHBLAIIFZED T b
TEH, INSIEGAAREZRBNCE) EF728 028
KB Tdh b, —Ji. FUROBEHFEAFITIAET 5
X% — 2B HHEMHEOEER, ik /A R
ERHOMOMBIZZ L HRIZHMT AF Y Y NFEIC
. FyYF P), b AYYT (M), vadrexvy
5 (S) O3IMWEIEAEL, TRSDBFEFIICHEAET LI LD
Hb, 720 M. St YNV FROSGERT KIF%E
TlE, Tho 3MENRIRBEHAFEELHS 2L,
[RI R LR D38 DR 2 2 3 L 720

P. M, SIZ2oWT, S5z iE#Es s X912, Zheh
37. 25, U4 MELST TV EERIL., 1 SR04 18
FEHBICEREDNA O 22—y v v 7 L7z,
MR, AT 13T a A TR E R, 9B 4 D3R
THHEEIN TV, HdnNTasy 47k, M &S TER
PR PUE, JUICEOE L72As, P Tl H AR S
L7 COZEDS, BEICL 72—V T ELTHIELY
HWigid, FlICXoTRELEVWR S, /2o NTUd 4T
oA, MEICHER DR BLHEDHE S - 720 fetk & R”mk L
TWh,

G07 =XFSERYIIA DIERENEDLLE L HREIE
DEHE

aH #
RRAFAZRRFZERTIFHAR

R-strategic acorns and their predators interaction is an
evolutionary highlight. Productions of Quercus crispula
(“Qc”) and Castanopsis steboldii (“Cs”) have been monitored
with bucket traps for 17 years at Chichibu mountains,
central Japan, and for 11 years on Amami-oshima Island,
southern Japan, respectively. Total annual acorn numbers
in the traps were 65.0, 15.8 [/m?] (21 traps, average,
standard deviation) for Qc, and 52.3,68.81 [/m?] for Cs (20
traps). Acorns of ¢¢ mature within a year, and they move
much by gravity and animals on the ground, and Cs acorns
mature biyearly, and hardly move on the ground. Animal
predation was estimated with 1 km seedling transect count
for @c, and ground survey with 150 circle plots for Cs.
Clear predation escape was observed in 2007 spring after
three-year poor productions for Cs, but not for Qc.

G06 dL/\r EDOFZEARAREEMOZEFELCKD
i CIREDFHFIMEE

AR - FEAEZE - saARE—ER°

'RRAEAERRPERRFAARMBROETN - CBHEXR
HEIERPE - AP RTETHHFR

B G (1959 4) 13 HAHEROHIICIR S K& 45
BeH2BRO0EDTHL, LirL, ZOWERDI
AR BURDFEM R AHTIZIT & A E v, RAFZEIE, L/
T TS PENE RIS X 2 BB e~y ¥
L. BUTE @ AR & % I BB B & FE L 720 * [l R
1962 4 D ZE G EL O AT DAt A, FEATEEPH 2000 ha D 9 %
14 % THEWA 2 JAEI A3 & 7z FRISHAL L E ZRF Lo
VA0 334 T o AV L PR T RERY 72 o 720 1966 4FE 22
HEP O, BB OB o 72555 6 KAF-ORBIRHFRE S
TWw7zo BB 10 T, IR 7 fEr (3 A D
0.01-1ha) DMEARRAEORA, BB B OBAED H F IR
A IR R D 70 % AEEE7S o 720 MkbER AL XA BT
HEGEOM R LR O+ MA-SE) . R e b1
BB TR E Do 72h HIERIREDo72 2D L
(& BRI R o IR AN <L AR E LTk
FREMPHEA TN D Z 2§, * [am] EX D, —8Z
DRIRIE N & o THUE AR TRBAA RS REICKD
N, ZOREE 50 FLLEIZH REZ EAVRE NI,

G08 FHMMBEDETZAWVCIYV YD HSI EFIL

FIEREER ' - DB §EC - SEEt - BEE—° - % BFe

' FRASEESE - CILBEASAZIREERSR - St
B - ‘AR SERREE - STEASASRESH
s

AKFFelE, ¥ 7)) AWM TH STV A Sciurus
vulgaris % %5 & L T Habitat Suitability Index (HSI) &
TV AR L7z ARWFZED R GedbiL, Akl K11
HTH Y, MR v — X HERE D X T %
2008 AEDHEB L. TV ZAOTHE B THIZ L Tw
5o HSIEF NV ZHK ST HICH 0 RT YV v EIFHTH %
Tolze EFNVADISELEE L) ADHAFTIZE ST
Wzl e L. SBHE R ZHAREIC L - TE S A
Tuy PNOFEMEEE RTERE Lz, TORKE, T
WD 7-DOICEIR SN2 HUT, S8 oRE, B
B OETRITE 5720 L oTT VY 2L, # L, G,
BENC BV CTHIEMAE 204 LT BT, Bio%
W, SRERE S 2RO T 2 E b o7z, BE
O THE SN TV BEEEZ T MERIZEB W TER
FTHIENTE, TREFTHESRTVREVIZ YY) ZAD
HSIEFNV2VER L 722 & C, KBV ) XA Qe
BRI T 2
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HO1 ZAFRERHM - BHM - ERILFEMICERTHIKE
ERRDERD B DL

PNETES
REBAZEEFHAEY 5 —

KIVHFI AR CRIZE e 2 T AL BT 2 WHTH
D, ZL OWTHE L —HOTHEREFH* &L, KWFEHE
BTN 7= R R AT AR E E .
RIS BOTHLI RS2 LEZEZ 5N, Z0
B IRIEYE 2 A O B 7 B Ik R T Lb R L 2 e hili
v, WEEEEIARIBOR G IR - AR - BRI AR
BT, TEAEOBIUIED W TR ORI % A
L. ZNZEN3BM, 258, 11zl Shbnd
FARD LGOS NT2EFE 75 WROEIE DRI %, BEER
BT LBEEE~NOFEABIC X DEHH L. KL 72,
BT EERET, A4 P CELET S 2B OERIC
B, 20COGESLMTCI2 EMEEEREL, B BXIO
BRI EIND) Ty OEERVERZ ML 72, Ok
By 3HRAITHIR T B RIMRR CHIEDMEE ISR E I
HDONLGD o7, BRHTHEEL LY 7= v D4R
PEICEDRD STz, HTHE DL ) 7= V5 fRiETE
R L7 WHEORHT X D) 7= U E TR E W 25
Do, KT T4 rFOWEIRIRN ) 7= ¥ 5k
Mz HTHLIEDRTh o7,

HO3 JFr#M@mEICHSIFSTOY hRI—ILTOU 5 —
MHECHEZSZ2ER

RHFEXET' - AIFAE® - OARE® - BRYF®

'RREBTAFAZPLESRFHAN - "RRBRTAEAEREY
ek

AWFZEDOF TG HTH 2 M EFHREFEmX L, ¥ h o
FEIZX DHERASFE L, 1BEEAR WIS
DHEFTL TV S, PRI EBICTFHRB %S TBY,
AERKICH 400 g/m2 D) ¥ — S ERBARD LG S hTw
HTENL, HMTOTERBELIIR LA AN =ALDT
BRANEL TWD, RO, S, EIELIERT
O1EEEEIE, WEREEL ) ¥ —omBEICRE BB
ZF. ENO R ALK EFTHEROFHEICLY
TR ERPZAT AL EAILNIENT VS, ZD7:
O, HERERZER - MR 572012, HRRIZBITS
WY ¥ —BOBbE2MAZ bbb ¥ —iiHED%E
BHRERNEZHLNICT LI EDRRETH 5,

ARWFFEIE ) & — Tl E O LB R Z S 12T 5720,
RKE7o v b Qmx5m) & —FHE THRA B RN
Wb ARPNIERE Lz, V7 —ihEzllE L., W -
JEGE - Uy — R E L IR T AZ LIk 5T ¥ iR
DEBERNZHS NI Lz, TORE, FHilck-TY
¥ — DOEBERIILEAT 5 Z LD S DI % 572,

HO2 RFREHXMICBIT S 5 FRADTIRIFROHEE R
REARZSEREEM TOEH—

MNERT - kB 02 SEREC R TyE°

'REBEAZAEREBZMAT - "RRBEAZ IGRERS
& - SEERIBRATtIRERIEE 2 5 —

M & o THIFEPRDSED L) IZEBT L0025
MPITT B 720, WE R RBL EHEE KO 50 LD A X
N TR % R 512 2009 4E 2> 5 2013 4E £ T 5 4ERME L
720 A TH B A FHRIZ, 2000 E I B E HIE L Cik
B SN2 RERIX T, 2001 4B IS AELE R E T 40 % o R IX
EXIRX & U TR X 2 B iE L7z, 20k, b F,
FNTHT T BB TR L, X512, 2007 4E 6 B IZHKAD
FERBIFEO 2o &R D & I, 2011 4E 5 A2 AR
REOWRD IO, BEPL5RTOAFEEFE L. 20
B, R THERR L 72o HIERIE, RO KRWE
IS MRS ERTAEICHTCEA L, it
WHE LD T I AMEMER L7z, MERRKIZMmEREXIC
WARTHEDFIT T D720, HiliAE <. TR
DEMP o7, SAEMOLEMNGEEDOHESE L &, &
A 0 A 2 i L 72348 0 2012 412 1% 358 N 55 J3E A3 3%,
AL 00, 2013 12 b T I BEIEME R AEED S
o BB LR E LT, 2012 4E1Z EAD A X2 EAN
L7222 &2 X R A4 L7 2 & 25, 2013 4E1%. R4
KORE) & —ED 53R T EAAE DB X - TRIFIL
BHIML-Z EhIFoN s,

HO4 HADHMITIERICBITZDEELICHTS C3. C4
EMOHFSROEEKTFERE L ORR

BERE' - AENR® - SKPE® - REEE - FREiZ

| B AT TUNERR - PRIILA R EBURFES - SR SaTR
KA - AT AT SZ AR

FREDE L 7 213 ERHEARY IR T 5 Coli O %5
WYL CHMDOFGVPRELBDBIEN, TAIV AR
7 7)) RBEORKEF AT THEIN TS, HARDEM
FUXEERAE PSR L7z & v 3ih3dh 525, T4 ofiffse
FE R CLZALHEE % B T CE D 35-5-%% 45 % FREERRD 5
. R RERETICERLEEEZ O N, 512,
2D Cy Y OHEGHITIIATITZEEL oz HAT
7 AV A ORI TH UHEETH CLO%5-F MK
{y TIUTEY A= VRAED Cohitily o 242 3 (A FN B
TWAHI e ENMEE LTER LN, Cy/Ciit DF
&3, K. BARLZEICESTEHTLIERD, K
K %2 45HE & U CHEREAEAC DS HEE T X B8 o 013C HllE
fEICE > T, BEORBELE ZHETE L WREMEND 5.
T/, BRXOBETHILATZ v I AL vT v 7 AN, §°C
i & JILBIT 2 2 &Eh 6. CHAEMDOFGHBEH NI ERE N
T B EHLEITR5T,

— 205 —

—\NZE - RO M



HO5 FIIRRE{RRIER OHZFMREICH T 2 BEHEMED
BRELtEEmE

e - IWRILE - BHERS - IURX®
| FAMEETRFFTRILZAR - SRS ETRZIA

[HW)] a2 + 2R AERE SN D & & BT, MEER
WEHIEREDO W V. 2 M 5 LENDH Do Lo LERITHE ) B
REWE (SS) WHNIE L THS IE v RIEFRTIE, FIIK
R AS AR I HE 0T 5 0> SS Wi IS J2 1T B D W TG
T2, KB SSEEEICOWTTFET S, [FiE] 5l
IRER I AR T 33% OBERFE T, iVIEEE R
XNz SSIEEEIL05um DH T AMHET 4 VT — % v
720 MRETIE. SS N EZ BRAT (2010, 2011 4F) & [fkrR
(2012 4F) O [F U (9~11 H) TS 5 Z & TIro 72,
kR o SS EREICRI$ 5 PEHZ. 2010 FEFKIC AR D FIIR
MR AT D72 B I 0 € B ) 54T - 720 [ 3R]
AR FiE 3 @ SS it /& D a3 Bt I o Z ikt 3 % &R
1. 2010, 2011, 2012 4EDNEIZ 66 %, 58 %. 93% T - 720
FIIR B A2 32 201 14 o> SS 3t e i B AR AT 0 1.5 538 2 72
FIARBR DRI & - T SS FHAHE 2 555, SOk
PR T PR EHE I R o SS i K IT T BT k& %
o 7zo FURMIARASE I & M7= BT T, BB Sk
S, B ICHAESER LIZ LD, ERIIFEALY
WS N7z, FIRMARIC X DI L 72 SS 5t B iR 212
JCIZIR B W HEPE A

HO7 HMADKESIMEY D LS HEEMIRER DR
£

IEELE" - BE%—" - Loffredo, Nicolas' - XEBE=E? - 5AI5F
53

VHRAR T AV h—TRIBEENR Y Y — - 2T U7 - °H
EARFRIER PR

TR L2 > Z 3R ICRiE S h, 2o
BORBENRERELEICL > TIRA ITHIRICBAITT 5 2 L5
LR Twh, Ll BHRANOBEEE Y 7 2 0%
TR R RITT B W HImIHE T
Wiy, F2TAIIZETIE. RS RFHERDIMRET o 2 FHk
(31 4FA:, 15 4FE4) M ABEBHRRHM (Fo9 4737, 7H~
V) ZBWT, WA, . FEICHE ) MR~ X >~
T A-13T AR L7220 T2, AR OFEER o 221
R OFH 2 £ L 72 Z Ok %, BIEAR o E~
DXL 13T kERER. LW ETDL 31 EAERXFHK, 15
SEEA I, RFEBHRAHDNETH - 720 FRARN O Z2 R H
BRSNS, BRI X - TEESD
TR D I EDBWHOEN otz T, ZRIME RN
e & IR T 2R, ZOZELEmEEE
RHEMICL > TRRD Z LD h o T BHEEOZ2 R &
RO T IEW AN X 2 E R TR L, HRTD
EALMEEIIR IS X > TG > T, IS OFEREH
5. BRAMREREEh O 2RISR, BHE A S IR DT
B A OBATE WL TR - 22RIRICE LT 5 2 LS
IS 572,

HO6 ERHEEMEBZRLEMNICDITIEMELEE
CHETETORIN - BREOFEHR(E

SHEIL « AFEA - Shi, Jun - HPES - $ARH—

RRAZERZE

AR T D S HB PE R T 12 2 A HUK T 58 8 AR & BB TR
2B HEN 2N B B WARACHTE AR TIlE, B A o
Y OEMRAERIITEIRTE LS v 20X RERD
DML AT B VT, AT E EIE LR (T4
7 XXM, B TF A XTFR) o, WAL, RN,
B A B L, &9 4 MBI A2 FNZENOBHE~DFE
TR A o > ORI A & BT TOWIN - ElE S
IR L. R oZEZ IR L 72, HEICBW T, %
WIREM OBEY (B2, R DY), FEPIEDLS
T, TRTCOMEEAS F > T, AFOEHLERITZ XF &
DEholze BRIZBWTIX, AEY., FEHEDL, AF
LT FOERERIIVRL, TOEFIFIEAEELR
Motz T, MXOEELEBMKOTF. A XTF, &
FEREFIERE O Y ORISR R ARMIC T 5 &, Nat
280427, Mg?t, Ca®T otk AR, ARELE T
TN L N3 A T8N 5 BEMIZALAS ] S Nz,
KT & Mg?" o iRiE, W4 MIBW T, BRI
JRENERAINZAFINDL T, 7 XFOFIELL,
RLBEHI L HIHNIZ T, 2 XF LD B AFDHE L D5
720

HO8 ILIEHM DMK D Y EFEAICERE S NI 1%
Y LOERE

S - Risf—° - IR - BH R - FEHAXE -G
FERR - ZHEAES - HHAEA - REFREXS - EHHT - SREES

| S ETRSUFRRILSZR - SRR TR - SEEEMERR
vy—

FHIEHADE L O TE ST AHERDTH D, I
SHERE T X 2 ARRKEY) O 75 G2 O HIs i 7 FEREZ IR $ %
DIZET B, S5, FHIEOEREED S EY 2 — VAL
THASH 0 B EW B G BB S A €
Va— VBICH LIS SN, R THEZBR b 2
5N5b, RUFZETIZEIEH) S OO 2 2 g, ¥4
SHEICBIT S 2012 4E & 2013 4E D& > 7 2GR O
EAGREZRE T Do Y ORI & W RFEL, FE O
HERT 40km OJIMRERTZ A % 7 < A4 9, FEEIZHK 70
km OWb EWHICHATEHIVANFY, AZXF 5 TH b,
ZA I I MR AR L . B IIS U TR
12 Cs137 M e 22 U7z W RO 1 AER] i
EELTIE, 7 <A FHTRE BEITRD L72DITH L
Ty A X% TH 80 205 670Bg/kg. I ¥ I FH TH
200Bq/kg D F FICHB L7 7~ 4 FHiL 2012 4121
ERL72 Cs 2R LT W25, 2013 4RI Cs &
FHEZMER L T8l Hal 20, Cs 2ol
LT FITHIEIRE L7222 X o TERDMEE DS
BLlzER NS, —FH I a3 2012 1213 %
BRIV GoTnEEZLND,

— 206 —



HO9 BELEESFAOIEEEY D LS MEFE MK
B REIRIBEIC K DEL

ABKHE' - IRERR® - ISIBIBES - $ASMTS - ILAIEES
| FEAZEZZE - CTRAZAZREZZMAE - SFREAZKX

FIREFHAR

WL EB OB > A (rCs) DOWLILFERE % {1iR
5D, AFTF - IAFT XN IT - AVTTIR
KNG &5 rCs DBMANGAIEFEOFAZ ., JIMEITILARRE
XD EEH R TITo 720 HEORER, 2F+5 - 3
AF T EDOFARTIE rCs IEEITERH 1BV TR L,
REIZBWTENEZ TR L7, 8 - B2 - KEBo rCs iips
OMBEZFARIE A FEE RO THEA A S L7228,
Rz & RERO BT BRI S N$ ., rCs DRI Tl
MR EEL TN ENERTICE > TBELTWwWAZ k
ARBENT VW T T EEREICH R & RERI25
72 BERGE R X - T FHIURNAAAE L T 7o g
BT rCs IEEN BV OIZR Ly REIZH LWEIT &
.\ rCs DBHEIC & o THELERIICEBINL EEZD
N7zo MIRMILZ AT 72 Tld, 255 - I XF 508
BLOKREED rCs BEFIIX L D KD » 720 RN
RO B B PASEA & SEAS R R B & v ) B B BRBEIC
HEBET23TT7TIOERRERHRI-E A, HEEMRITA
B 5RO rCs I IIRPMICAEFT T 2MHEL D b E
{V AERRTIIMAIZ & % rCs DB K E v &SR
Ihz,

H11 NN OZKICSIF BMEAD'37Cs Ditfa

hHE B - BRER® - XBEAS S - AREEC

| REBBAFAFBRFMRE - CREAZMIRRRFE - SHMRS
ity

2012 4 10 A A5 2013 4E 10 HI2HF T, f& B I BUEERR
JNARICBWTEIICHREE ) ¥ — 2L, Bt
T LOMRRANOREIEEZ Az ARET v ukE o
F T OEENT A EIDRTEBAR CTIT V. AL, AR, 8
B, )y —%, FNEN]L 2HIZ 2 MOBHE TR 72,
FERRIZDWTIE T A~ Ak, 3L ZERAR & 1S, AR,
RN, BT ONE B EY & 2 O d ST
Holze )F—IZOWTIZ, FEBRBUIZT I~ VKD
) & — DR DEREIRIEBAAR O D O X D IBESE VA E L
B2H, HACEL L) REEZRT L) ko 72 ks
DT AV FFERYRFIITEL DT T 72D, BT L2k
Wity A2 BETIRAEELZONS, TUAENK
Ty THIYRTIRFEHYIFIC OV T W28 LWWIEIS
AN HIZONT, V)7 —hORGHE 2JEE R
EWRRPIR 572 Z 20N, T2, Filwtk 1 4EE
BOWKRDY & —HOREIEY 3 % 2R P53 5 SRR
DFHEL . THIRE R FHIEEC T L 22igk
3y ADEE TR S T ICIHEMR E TR L2 #
bbb,

H10 BILFRRMICHIF DHEFRERELIREOMSEE
AN

BEiEH - FEEA® - & ®H° - k4AET° - 27ER°

'RREBIAZAFREPR - "RREBITAZAZREFHRR -
SREBTAPARRESREMER - WERETAFAFRRE
EERER R

BRI L2 Cs 134, RUIIC D720 B35
HICHET A2 2 EE R b5, BEE T, TOHREIZD
WCTHMZRFTRBIEE 5 5 BARHESE DA TR O B
Cs 2D &) B 52 50220 TH AN R EAN%
CHEMAARL TV Do ABFZETIE, RIS X 2 83 500
W3 %47 o 72 IRFRAIC BV THRGGAER 2 17\, AR T
B L ORIRHUHH L7223 E OB TE Cs 0FRIZSG R
LRI L72e SO OWHE b L1245 %K, FILAH
A5 ) R CTHHZHMRAZR/AZEZHIWE T %,

AR IR B ARTTNO IS T - 7 XFDPELT S
B TD Do ARRBHTIE, 2013 4F 3 HIZHRIC X 22
B (RRIX) Arbi, 45 HIC, BEES %IRRT
(BAMIX) & EBITHRD Y & —HE LYy FF v TR
I EDOBAGARE AT o 720

RO L LT, BRI L0 RIRX TRIF 13
DBHHE Cs IREED S = I BH SNz Thid, K
PRIFOMMBEELIZ & 0 FEIEFATE T2 B Cs 35K
JEIEICADAAZZ ENHKPE LTEZLNL, EHIT
KD IE R W R DG E Cs FERUSOWTHET %o

H12 BERZAMMOXRIFHICSIF2EHMER
514 Cs DENEE

EeARET' - FEEA® - & =J° - BEERS - 2EEaT

'"RRBTAFAFPLESRFHAAN - "RRBRTAEAFRES
AFB - SRRBTAPAERERN - ‘RRBTARRPE

2011 4F 3 H O RER S E — FREFIHE., FARTIIBEE
Cs D% BMIE~MIK D FE LG L7z BgHE Cs (&
HROBBHIEVWRIT AR L., HROMI 52 LT
SR TICRET 5. MERZARTORRNTIZB W
THMROAREWIZ X 5B Cs 0B B & HRi %2R %
720,V ¥ —7 1= (L), KD ) & —Fhii B E)= (Ls).
BIOTEAOEFEKRDRER (Ld) OB Cs ##llE L
720 ARIZMBEDO ZF, =V, FIMHK, BRIEOFFHD
FrAMSTEBL. SEBY T v 7ok & U RH
&, Lf & Ls 252013 4E 6~12 A (H 1 MEIY) . Ld 252013
ET7~11 A (11 A TH b, Wb LEFIEAF, <
YA 4t/ha, AMEF 525 5t/ha, AR 5 A55t/ha & (F
ERULTHLDIZH L, Ls ®iFAF 109kg/100m. <~V
14.5kg/100m. M+ 5 11.8kg/100m. B F 5 25.1
kg/100m & %7 572 Ls ®mIX[F UM T H 2A B D Hb i
T L B AEMD A SNz, FERTIIENE ST MO F Y
B L ENZE NS Cs IR L OBRZ El12oWwTH
H3 5,

— 207 —

—\NZE - RO M



H13 RBERILEDOZFMEKIEEICH S 2 HKEF DR 1%
YU LS

POIEHIT - AFEA - EEAEAR' - EEEYC - \EEE'
BB TE'

VRRARAFRRERRIRMAR - CHRAR

[ e HW] BES— B HM BT LB o
2, BEDLHEMRACLCER L TWD BgHEL > A
AR T2 EICE S e L RS DNRER L LT
WNEBLTRFTA2ZEEZ LML, RIFZED B
DS OREHEY > 2O EEEZH S 22 L. Tl
2 IEMEICIEIRT 5 2 & TH A, FRICHKEFIZBWTHII
ORI IEER FAT L2 RN TBY, Bt
VY LABEELZFNICHIG LT EATAIENEZ LN,
[J7#:] FAE RS IROET I E/NE) o ko
MK TIT o 720 PKEED SR DOFRIUX 2012 £ 7 H
XA 1ME, dAREORKIZ 201346 H25 10 HIiZh
7o CEFS Motk A XY b2 HEFRKEFZ W TIT-
720 W AMMET 4 VY — GE/F 2 H\w CRE W 2 4
L. ZOHOEEt s v A% 7 )V~ = & REE AR
THE L 720 [RER] FRERCB VT, Bkt v 7 2135
EBH SN o Tz FEMDTERE & IFWREL o 7 AR
RIEOHBE DA S, BRI BWT, B TiE
W L IREEL Y AREIZREOWN X » ki LA
L. MEETEICZEEOKT £ 0 B FEmRE & B
B AREREKT L

101 BAYT—DKERTS v I RAEMBTRAT—ILDRE
FERELLEETEED ? — Rzt A F I ZE /RIS
LricgRl &b —

EKEE - BEREC - BK R IWRIE - BHER - #
R - RRMET® - EIRRIT° - (REE—' - BaE:®

| FMEETRZR - CREBRAEMEOK BB Y 5 — - SR
ETRFFRIUNERR - “ERMETRRAR - SNAZRZ I MEER
ETM - SANARRT U7 RIS IS

[Ery] Gl B, B & RADOH DKERIHEZ
BT HBNCEN BN HETH LS, 72720, 2O
Pk COBEA 2 RICLTB Y. BiEbEho
— iz 5D B E G & LR HERE~OBEHIC
LT, Bt L22Biadiev, 22 TARIFETIZ, AFHK
G CillsE U7z 28 B0 LB S ofl & S fii e U<, Fl
MAB: & D e L DI Z TV, ZFOREE
ERGIE U720 [D71E] REARELLEE T o b itk B (33°
08 N. 130°43 E) T. 70— X RS A X LGS
Bk 2B S, XX E B AR S
DKFERT T v 7 A BRI L. KlfEE MI #3:THise L
720 720 AFM3 T Oy FTHY S =B X AR
HMHEEZITV, LA B2 TN L, SOICBER%T
LN O A F G CTHEM RIS EEZME L 72 [F#E]
2007 4E 4 B ~2008 4E 3 H IR <, HLRE T L Z ol
SEI X DA OZESEERT, A TGOS & R
FHEOANIH L TH 10% NED o7z Tl EEMED
S LR ClL, M DAL 1% BEE 20, ShE#
Tb. GLRABEICE D S MG AR OHEZIITRETH
5 EHBHL 72

H14 MEROLIEIC K2 BULREEMOBSHEEY Y LD
FRERAEIRESERHDZEIL

IWAEE - IhER' - SiEES - TIENY ' - REEE®
| FEAZEEFE - SRR AR B SRR R I

T B WL T IT A = X o0 2 3 12 B L 72 Rt ©
A0 JBOBREMHE 7 & OER % ATV G Cs O FHMRAETE
JNTONEER E HHRANOFH LI W THIER L 72, 2013
ETHLIHICEELRZZ T L. F4E 11 A 30 H ¥ TR,
MR, ) 7 —7 4+ —)v, FEFEHAK, FEH S 2 BRI
LA V= = ARk i g TR e D ME 2 1T o 720
DGR, BT E T N5 BUE Cs ORI XIRIX T9.6
~405Bq/L. AQ J@BRFEMIIX T 74~203Bg/L TH Y |
FIWZBOWTWAEINCH 5o T2, REEHISHEAREE L
THAET % U Cs DB I/IX T 1.6~7.3Bg/L. A0
B IX T 0.3~46Bq/L £ %), ThhBEHIZBV
TWPENIZH 5720 —H Ty AQ BRI 2479 &+
HWEBOBETR L7z, REMORE A S L7
) & =R LW E TN A Cs o fea 2 ik o AL
TH 5 7= ERIE, FHRIX A 0.16Bq/m>Tdh 5 DIt L
AQ BIRFEWIX Tld 1.49Bq/m?7% 5 720 fH L. £HA K5
WZRRE L7 o 2 oMt MBI O1E & A LIRS
Tz,

102 RINUTAHSIIYMICEITD. LEHEE S TEE
EDSEUDBRTS v I ADEHER

BEES - AERE' - AAER - RERKE®
' BHBRARAERERREHIE - SEEMRMAREE

W) 7THIR S T < VAT O 2005~2012 4ED & T —
BF—2 2T, 7o~ YR EEE G3mPl) &
JEEg (33m M) O# 75 v 7 2% XH LT %2475
770 ARWfZECIINV~YY - Brv T4 —AREHOT, £
B OS2 LT ABEEROFGTHRLEFHEL. £ - T
@B E N E ORI - WA O BRI DO W THH S 512
L7

FRBEHIZRA IR AR S . TG IR
BRONZ ZORENELTIZLUTOIIICEZONS,
FREEBEHROFELAZEHIIH L TRIBVEG 2R LER
E. BEEEma VYIS A TH o7 Bl TRAEL
TEUREOREBIC LY 2007 EEHD S EE S 5 <Y Ol
P2MET L, EEREI Y575 Y APBY L2 L2k
BEBIRLOERTH D EZZONL, FIBERDELZE
IR L CEWESRE2RLEREIL, TELa Y
B VA, KERE, AT AVE—BD3OTHo70 F
J@Ema Yy sy v A ZWAENS R S z05 TRE
HWaryy s sy 20 AU FICKEMEEGR) T AV F—
HOWMOBERRKE P 572720, RN T RN
mL7zzeZzo6ib,

— 208 —



103 HEOHBFMICHITIDK - B-TISYvIREZDE
FIUE

mWA—E' - = 157 - 80EE' - SIBRES - FEEh - £R
1% EK R

'RIASESE - CRIRASAZ RSN - CRMAPESE
HBERE 7« —)L REEHERR LY 5— - SHBRFHER
R 5 — - SRR UNE

[E W] AWFZeCIERETEHE RIS BT 5 WEGH RO KGR
O ERILE SHOBFMHREHE~OET 2 B L LT,
WS IR BT B HEGT RO MR- KRB DK - s
(7997 R) OMIFALEZDEFTNVLELT- 720

[J513:] AR I 050 0 M s ek L EASE R AR DR
LB T —I12BWT, BLREFFEICEOCK - BT 5y
7 A O H N %2 920 L. Penman-Monteith 212 X 0, i#
BTy s A (HEEHE) OFET) VTR T, B,
LEDOFEFETIZ 2013 4E 6 HH 5 12 HIZoF TRl Sz
T — & DR RERIZ OV THE T 5,

[R3] SLRET7 79 7 ZA3ENZ A VF—DR 68 &
HoTBY, BIEEOAL N5 v RARIEFWICKE o7,
BT 5 7 AT T v 7 A LIZIFFRBEOMETHER L
THBY ., BEFHARRLBERE R TOHEBN LR, RFEAT
BT DD 7 L BBAD T 3V F—FA5K & i
B o720 FFETIZZ DOBEKIZOWT, W e TR (K
ROMBEERE) LEMa vy r v v R, 2RIFHa v
oy ZAOMED»HEET D,

105 B#Y I)LY—&ELTUTOREEOREMM

EEFEA
BMEERZIR

[B ) w4, BoPiES B8 X 26WICHT 22 o
BIREAEE D Do SHREDIHETT L E TSNS TR
EE~NOBISHEE LT Hi ke fEz 28 vy —
ELTHMAR L7z, ERBEKILE WBGT % o2 dR
BEENS, TOAEMEERET 5,

[J58:] AR IE S BR AR EE C3E L 72 B S C B W T
SHINMAS BN 2 FhE L7 TR IS T 5
[BEZRERRERHEN, GEOLVWKEN. HENZR L
HEA547- 5501 GRHIRIX) &I L. fkFE R0 e A3 i 2
BB T T B HE L 72,

[#5 3] 2300 H iz Bl % 52056 L 7245 - BN s
WTIE, HEO 2w IRIX & ik Ll Bk 3 Bk i
WBGT B TF20 ., BHREDGRES v 720D FIF5,
CZORBIIHROBIEL D T & F o MG REORKIETKA
EL AN, WOD Ok - BHEIZ B W TR R B
Esze BRI UG EEED R WREZEN ORI &
DB TIRFASD, $ 72130 O/kED WBGT %% T
720 # U THERS - BB 22U o IR B BREE 2 ) H B LR AN
L. B8E2MITL VL LTHERTH D, &BARH
TRITRKARE T Y =7 MFgE [R[IBEEH 70| o—i
ELTERL,

104 AFLUEOHRMIRFUHEICS IS DR

EN—ER' - JbilzRaL®

'RRAFAERRFESRFAREIREEMERKIZHR
i - CREBR S AR IRERPIRTR

BT ILHIZ BT D MR AR O NR L L TR & 52
JEHN D Do WARTEEL D DA I TEVE KT
DOUHE LD D HMAREAEAE B L CTw 505, b LI
PEDRTFMRERZRE L TV LA, 7+ —h—1EERICXD
A S B Tk R i R 0D 5 JE 0D SEAN T K B B S ARARBR
FUE LTV BUBEED D 5o ANFZETIZEET LT OBk
RRFUIE I H B A S B2 B % 30 L CTREBIN 2 17V,
B G O FAR R FA IS BT AEIRDOIAE A H = XL
HLMAAELIERZENE L. WP EOBG T
HEHINRTAHEBAIRNSBEY LS A7 S LD LIEIC
o TRkE S N7z BB AR BHIEEE 2 X % 85 o B R
M oIE, EIRIEIVRE SNTAS T ORI X
RSN TV idolze —J5, IR & ilEE S
W2 Bz BEZIZEE D SR EIANIC D - 720 WilEE
Z 2L, BEOHLBITE B E DN DTN O A DSBLH
SR, HERBMBOFH LY KXW E2bho 72,

106 FERILMICHIT Bithe T FMHOHERERE. #E
M FEBKUEE

EEPT - AIIEA - BARE' - AILES®
'RRETAZREEN - *ax/ IREARRRE Yy —

RO LR NIRBREED 5 B KRB IR e~ O WIFF
FRE W, FRANOFFRIIBE CEB S N5 720, KER
BIRO O IIEEEN B ORI HECTH 5, B
Wi 7E 13 S SERAR TR A CTH BN IR 2 x5 e L7z
DI, MORBEEERE LM d v, £2T
ARTFFE TR BER 7' OB T % 0B 5 5 720 O FETENT
72 LT, 7 MRICBIT DA E & MAL = 2 B S 202
L. Wi FEICEET 2 BERE N T 5. /2. MR
PR 2 OB MEAET 5o AT NRBIFR
X O T F R T, BEIEH30m TH 5, KAB
X OMERAEIZERBL TS, 7FHNIZ20m X 25m D
7ay MR L, BEEEmE (20 #is5), 7K 3
A (DBH :596cm. 55.6cm, 37.4cm) OB T =, B2
KB O EGE A g L7ze F 720 AL CRERR (3 ) .
B Zes s X OVJEL ) JEGE 2 302 L 7o NG 2013 4F 4 A 20
LI12HFEFTBI otz MALTIEMA L Y HH A< .
JTUZ & 2 AL OHER O T AVRE S 7z, B %
A ORI ESEI O L I - RIS K BB
57z, M TR DBH & BB %R L7z,

— 209 —

—\NZE - RO M



107 SLTCEMTRIEICHIT DKRHDFELEE

HOE=Z'-#Et E' -5 #°

| BAESETRZER - CREBAR RS

[H 8] AREF T X BRAR DA 2 FR AL S 5 720 D it SE 5 i
D—o2 kLT, BERMiEL2E_L VD, TD—FT,
FEWNZ b 720 ARG S O KGO Z Iz oW T,
FARDIREE 2 &b CTERM L 723513 ARd T v [78:]
SRR LR ERBEL SR I R 2 48 s IRy o
ZRBMRIEKREH O 1 53R (306ha) ZRGE Lz, il
HEF 1912 4EH 5 1916 4EICHER SN2 AF - v/ F 2 E L
TAHAEEME TS, IXAFTF, TFTHEETLHILEH,
SR SN BEIEREMRTH 5, HEIZE=ADOBIKE -
HAEEEIKA T, TEIEINEE LD 5. KG BN
BMOREFES TEM L 720 F— 713 724 (1939 4E 2
5 2010 /) OBEZ M L7z DRI 1942 4E 5 5 2008
EFTO5 ROBAFALERICLS L, #HEHOT <Y
L FOMBERITEFMIR T AFIEHHFREM L TWwiz,
LB TIE, 1980 4E F Tl T T HOM B R ORI
L\WA%, 2008 sE DR TH FAN QMR S, BMoFTH
ILDMHIAID D - 720 FRIMOMAEEISHEIHEIN L T 518
A% ). FIUTEVEREICH LT ML > R, Fk
B, KAEBIOEAREICHLTER ML Y FMERE IR
7:0

109 & ILEREARBRMFIEDKINZ S K UFHFE

BAES' - @S2 - Chatchai Tantasirin® - $8AH—*

'FREBTAZRIN - CRRAFAZRRZEDRZHRRINE
BAEGM - ShtY— hAE - “WRAPEPE

7 A4 AT = = A WERIZALE $ 5 2 7= D it (N18°
49", E98° 54", 15 1290-1440 m. FIKAFL 8.7 ha) (2B W
T, 1998-2008 4E (%5 2 W) DKL ZEFTF L2 20
WTIZ, SO D 1966-1977 4F (55 1 1)) 12
BOTHRBKNEDZFHI SN TWD, F 1L LT
8 2 WICIHAERKE A LT 100 mm FEA 2 %o T
Wizhs, B T Rk & /N OEREK RIS 2 P
HWWENTBEY, ERKEZDPKE L o Tz, Gl
IR & BRI 65% L FFEETH ) ZBibid b oo B
A XY b EEERBEOMBR TR, —HBEKENZ L A
5 EETHEBERBENIKRE R AEINEDH L5, 0T
FIEFS% RET—ETho72e THMUMARETNRDHIZH
MboFRELREREE D2 LM TH D, G5
BARBICL 2R IRBERNLICLD, FH53mELD
JENEREPEAET DT ED50 0 T ARMENA S, 3
EHANDFADIRBE L TVD I EDRDh o0 — I
Tt & 7 KB T RE L T F T3 2 ST 2347
FELTWS, SNOOERICL Y., IEFICEE LT
e ERE R LEEREZ D OB RIS &
bbb,

108 BHRRIFRFEE DRI DKINGT - s - T8RS
IC5Z &

R - OARE® - MILiERS

'RREBTAFAZREYR - *RRERTAZERPE - x/IRE
AREBREEYY—

[F5] Stk FroKEBEERES TR S NS L9
WCHMHZEZIT) S EARD LN TEBY . HAHZEDTTIR
W25 2 DKL E LTSI THUEND L, 5]
LTI M OB M OB, 3ODMEL TWA/N
T 5 7 A HIRFEIC B W O IRk Ic L 5 E=4 1)
v TiiA % 2010 4EEED Lk L CTAT - THB DL 2012 458k
WUt 1 I2B W, BRIRER (20m X 20m OFo#k% 5
WD) SO/FMBEXIT o720 F2 T HIRHZ %12
BMPEES I G 2 BB 2 S50 L. [hEE] 3
Lo/ ENENEE 1 (66ha). i 2 (83ha). it
1% 3 (149ha) T, TNFN 0% ELDBAF, B/ FOA
THART, WEITATLS S EHE ZAO/MAEHETH 5.
ML 2012429 HER 2 HBU4E 3 H LA E TiTbih, i
1 ICB W TARBE S TH 25% OERREM A T b,
MESENZIIREVEE. TEER IR ElEE. FMINIEES T
Hbo [FER] MHEMBOWM 1 &2 o s % ik
L72& A, iEDL I CIEIRmIE TH 2 il 1
DR L B EMB RSN BKEOEHRIZSHD
ERPVETH L), BT TIIPRBTETCVWEF—F T
KX RMEIIR SN o7,

110 IRRRIIEHOWLMAEICET % Step-Pool DE
EICEIT BHf3%

RS
BEEAFRTE

L H 37 1] o> 7 R A 38 O 45 & L TZUF 55 Step-Pool
& XIEN B BEBAROIMRIE, FEBEOMINI BV THE4 72 A
F=IVTHELTWA, AWFZEIE. I OBREEOTH T
LW RBEIHSG T EELEKE b D Step-Pool DI
B AERLHMEEZ M. SRS ICEbLAEREZH
LMCTHIEEAMNE L7z, #EHS (2008) @ Step-Pool
OREED A r — v x F#b TR E D L ICENNZR O
WM Step-Pool DA ZEK L7z Z LTy F D50
M b LICHHMPAEEZIT 572, HEH S (2008) D JikTk
&7z Step i & Step RO M & ElMEEZ 775 712
70y b LMRE L7z IS, A XIS H A 41 72 Step-Pool
DA T IABLIE D 5547 DIRTEE KWL L T\ 5 D9 % gD
Wizo YE#EF 2. Step-Pool ®HEFER X 54 IZEH
HERIZOVWTEZEL 72,

— 210 —



111 3V 7 HEORGARICH (T D ithifEFRDOE]D
o

AR - R
VERSERHT - SINMLETRS

[1IZ U I2] 300 4ERT O E IO AKIZ X > T2 7 (4
) AEL (RET10m) HERE L 72 &5 /LT O #:pk T
13, 2010 SEDRJE 9 7 DEF R LR ZEWNIC & - T FHA
ICHEREL T A 23 TRICHFES DR %2 F o 72k T 0
2 KIKE 2SR E L CREICHAE MR T Lz, 20
HAEDOETICE > TAROBEAICHERRLL, A2V 70
WH2RE D . AR, B, IV 7 FE L R EORE
DA LT WD, HEXIRIZOWTIE, ZEHIX O FHE
WD 1 TN FZ—=NVIZRATBEY, HTIZREAEHNICL S
KMt L FEDFKRE 7 & O 2 REEIICHE L Tw b,
[HENE] SROFEF T, HIBEROBIZ X - THRE
T 5 A3 7 wAA R (EREEM & BRI LH o fE T
ZRALTRAL) . B8 (BbA & BG L CHIEICEED Tt
e LUTHM). $ikF (X a3) 7 &48BICHA L THMICE
) ELTCHHL, R LBERICE > TREZ#D KT
2.3 ) 7 HERE s D Bl SE0F 3 & AT o 22 FHBNC oW THIE T
éo

I3 EDVUFIMTEIC L DHEREINR

EHRE - SIiFeE
REFIL AR AR RERRIREIZHRR

S, AFRE B ORI BT RO 2058 2 hik & &4
FHRANORADHN L, SIS HEHI IS BT 5
BOREPGEEHINTVWS, Lo L. Mitko it FEh s
NG 2 5 RN RICE T 2058134 v, 22 TR
WrFECld. FMBROFMZERN R L LKL A5 EY Y
7 W X AR ES R E IR T A 2 &
ZHMET 5,

EYVYF7ANEICBWT ML U F WA L. RN O
T OGATA L ¥ TR X % H TR 5 R ER
AT o 720 MR OFHIIT: 2 ZH 1M TR ORI
R L -FHIZ T TV 2 ER LA K OB I 2 8
AL CEMi 2 1T - 720

FIECHKT 40° D ABHI IZ BT B H T E O A A TlR i FR
H2HEE05m FTOMICH TEDEFLRASNT, #
NSO TR G ERBRIC AT EEL D & OF |k s %
W L7ze HTEDSHIRAIZES L, BHAN AT
ELTWws w2 ZE L -REZEMITET IV %%
RKLTzo BELZETVICHAE R OB R 2 8 L <.
PERDBFEMMRDORENREBE L 200, TV IF2
T EBASRHNA 22 2 5 2 5 SIS MR R #8720 5FF-Al ik %
ER LT,

112 MWELTORERRRRICBVTRED SN ABE
H ERBKDEAL

EHRE
FRIMESTRZIAR

F&9m. W 1m OKIERNITER L 7210 kg #4Hii 2 5 5
W2y NLBER (FRETREE : 8 100mm) % 5- 2 % i g
FEEREPEML7, TEEE LTI, 07mBLT05m D 2
M CTEH 222 Ah. TNENREHEMLED S 4,000 7% 5
I 293l BTN E L2 SNOSDFEERIZBWT,
HERH ~ — » OB E) & WSFNTHATNC X 0 BB L e E
% F CTOWIEFN O AME RS 25 &3z, #hi
WZHLE U 22 BRI RS & B TR BEE D 2L D & 240K
HEAL (BRT Uy v L) 2R L TRBKDFN S T
ZEHL 720

ZOME, WEAMIITEERRY B —I12h 5 X 915D
72M%, BEEROTENL S OIS AME AN T —
BT R LANT Y 325380 5Nz, phE . Bl o)g
T BIAKT DT SN THh S 4 Uiz #Hf A 7= B
TIEM N Do 72T, R ABEA S 7% & O
WZREKDFEIN S JF AR E T O 5 X 0 JFFIK T
HolzZlehs, INSOHINEDFENIC X 2 pEo
TN R RAT LW R DRI S 7z,

114 EILEBMOEILERETICS IS HiEEDE

SR - RETIERE - EEmEs - B H—S

' REBRII AR AZ I ERRIRRIZMRE - CREAZAZ IR
BRIBYE - SHMEE R ATRTEsZ R

TABT OVEHEICALE 3 2 R I E A I, FHL R R T
HHRNOFELRFBELETH ) HL b~y s 5.
EIVHEEPLE LMMDSHER SN CE 2225 s
WCH Y, RS AWM L Tz EETIE, HILEHE
HEDOMRIT X o TRHBR LS E IR L7225, Mo
AL HEA, SIS LR AR S ARS8 5 &
L2, TREMADTEBRIIHE - THEAPERE BB+
LY, SEEBKEOMEICBWTH 7 BEs T84 LT
Who TDX D MR ZT T, S 21 SEEED S FEIRIN
RIC X AN OB OGS, BRED Mo R E ., hiE T
DR 7 EDOMAG L BF 7R TOBRINGER
D ENTE,

AWFZETIE. R EAA AR O U4 O B I G T PSS
BT, FERHE 7Ty b2 iE L Chid o mIBLIRI 2 fk
BEMNERAE L, VHIBREE L T A2 LIk o T, B
L LT SN 5 £ T I A M AT TR HIZD
WCEMIE L 720 Z 0885, 1R IS0 T A A3 Euk
WHEEL TSR, L LW RAOFER DR
WM ZEDT20121E, WIBEMEE U780 2 5 &
W R B LECTH D L E 2 bz,

— 211 —

—\NZE - RO M



116 FRIRRICH T 2BFIRMIC KBTI ROLE
YZab—vav—duEEBRI O —

kE A - BORES - BART' - B2 - SEEX" - 5
Rr=E'

EEEIIRETRREEMERRIS - SRS

b8 T H A K5 5 % 2N i R B SR 2 B ik 58
EFHMICHEMLE) LWIBEIHEF->TW5E, TDFE
FOUHEM L UCHREIT oM GTHR IO R E 700m,
BATE 100m. JTH2 S Al £ TOMEE 50m) 258N
=2 e D BURR AT IE 2 Yk U 72 B8 o8 i 0 1 o pi 5
WMBEEZHEY I 2L —Y a3 IZXVSITL, #iigE
R THZ &% HICHZE 21T 72,

RF OIF I IL I T R & A 5 2R 10 m oM IRIX %
HEL. BRRHEZIT- 720 FHMWEELEE 82cm. F1
MEniE 46 m. VAREEE 2800 & /ha TH Y7, F =Y,
TAII, XNV I FLREPLE > Tz, il
(L) OFESI3THTI0Sm Thb, COEEIIRDL LD
12, B i 2 0 U i & 384 X & 72, dEikil
EROY I 2L —y 3 i3k L B8 R 55
EARGREAZH W2, M3 1. MR 0wEga, 2. B3Ik
DT D DA, 3. WM %2 50m L5k L 728
A4 FHL100m LA s Lz,

TR 5 250m MR AZ B B2 ARAKREIT L 225 4 DJH
12153m. 143m. 14.1m. 139m. HAHFEIINEIC 70.7
m®/m, 57.3m%/m. 549m®/m, 526m®/m & 7% 572,

117 2013 FEBE 26 SICK>TERELIFEEKXRED
LLESRRIEIC DT

HENRG
FHEAZERZE

2013 4E 10 A 16 HARHA, BEtERR BT I A0E 3 25 K4R
Tl B 26 51289 B (24 BRI 2 824 mm : A BT
KEBET (2 X o T RSO LIEF AR HPE i3 L
7o COWMEREIC X VAL RRIEHE ST TRT
L. W FICAE S 2R AmIcERe LR EL2 L 25
L7770 AFFETIE. KERICBWTERA L ILE IS
W, FHRE R o B8 26 7 OFENBES X O 4
CDOWTHET S, B 26 77 ORERBEAICD W T,
1950 4E2° 5 2013 4F 10 H 31 H ¥ TORST KEEHMAT O
BEFI R R T — 7 12D R ER O ER RS 2
DOOMEAEZEM (1982 4 : B 18 77, 1958 4E : A7 E7)I B )
L LB 2B ko, ZORE. B 26 5748
4385 mm. =l 18 5% 336.3 mm. FFEFJIHJEAY 308.2 mm
ThoT70 BEDOFKERREIZBWTHIERZ 1P ENTH
FENTVEHDIEFTNERDOATH L, HEBGHEICD
WCHMBFEE TV EH TR L2 E 2AHFM 26 5
12 & % SR (AR 22 2 AT 7 & BB S A 3R BRI
Mz T, WMEOREBREIKE S LT AIHEMREDR
Y

116 HAFN 13 FREXEDQRERICDOWVT OB DHEIR
EBKUBEEDTFR Moh

ARREY - LS - LRSS
BEEAFAZRERRZHAR

[Hy] SEFIzB T, BASM T o WRIB % R $ 5
B2 TR EREO HAR 7 = — X1 A AD 2 v,
L2 LZOFFNET 2 WAL LA R E Z 054
EAOEREREBTELVEELE V., 2OV L < ziT
W Hr0EOo0)KE LT [HEGIHLORE] 2% 27
Vo RE T, HESSEEMN (FMR) oREE OB
2D o [J5EE] AN 13 4R H)T T 2 B 5 72 H R S
T2 H MR YOG E (M likEER ) (1B
ENTOLEEGHOHRLENRE LUTOL ) IZFF A b
SR ERL 720 3 RMeCab 2 LIEREE T2 L
720 TORB, WEiBR® 9 Mo FEFEDFES] - HkD 4748
FEERTEEICA 720 RICEBORSEOEHERE 3 o
IBLD17HE B KR L, HEE 7 o 2R E1EK L 72,
Z L TR Sil MASS 78y 7 — VORI 08r % Fw THAT
L7zo [RER] i cimlyl - RB X OAMEEA -8
RERA R ERPBEEL TV L, fafikEzET
T O BEARB 255 B O ER L Cnize 2 OFR
o, BEGILICBWTREZ DN, 7T AIEELTL
T L) BEEGIRLOMENZE L ol

JO1 #EREMRRUFMEERICH (T D5HHM GIS DEH
Wi

K - (CBREXE
TR LEMEIREER - CRRARAFRRPERRIRHRR

[E 1) EFY 720 2R S X 5 E A O W 70 2 A e 1
AR 5 a, Z5bk GIS 215 H L 72 FARE S o H EA
R A H o CoOMEEE I T, [J7EE] 2o 47
FREHFUL & 7 O O FHIE HF 2 R UM GIS & HIR
MIZOVWTT U — MREZER L2, R3] EHLT
WABMGISD Y AT ARV 7 v 2T KA THY,
F— OHHRLERPALNL -0, BT 25 4%
BRED TV EDPH LN o7z, EHT S AMIZD
W, HLRRIO R LB X 2 EESHER s T
Wiz AREBHLEE & OREHSIIZ O W T, M GIS #3EA L
TWRWHITA R HEMMAEG DAL LTHEEL, KFPET
IR CTE D Y AT LBV LE N, BERSITIC
VELRMIET — 7 REH T A v F— 35> TES
T OHTRERBIZEIZE o TR WIRIRAME 2. 720 Hilo
M GIS 2 i U CHIEAA T 5 2 Li2onw T, [F—R
HNOEEWE REROB TLELEDEFERNSL D 572720,
EAWEREROB THEMAGIS DF— 7GR T 27 4
AR % Be B0 T EEII 2 ¥ A7 A EA~NEH
TAHHENREZ bz,

— 212 —



J02 Finding the most appropriate transportation
route using Google Maps API

Rianthakool, Laddawan - Sakai, Hideo
RRAZEAZREZERTIEHAR

Timber transportation cost is a major cost in harvesting
operation. A popular solution to minimize the trans-
portation cost is to find a shortest route between supply
and demand sites. Nowadays, Google Maps are available
online and provide a convenient direction for seeking the
shortest route. The goal of this study was to develop a cost
estimation of rubber wood supply chain based on short-
distance transportation by applying Google Maps APIL
The maps of shortest routes were obtained and then, cost
analysis of rubber wood harvesting was estimated based
on short wood system using chainsaw for felling and
bucking, and pickup truck for transportation. The total
harvesting costs were obtained to support the decisions of
harvesting planning. This research will be useful for
plantation owners, wood harvesting contractors, and
sawmill owners to reduce cost and to manage the rubber
wood supply chain.
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AF T &7 )HIMELT S IRRIZBIT S 2008 42005 2012
T TOWERDHAT— % ZHH LT, pair correlation
B CRE LT 5509 bEEO—HMedls L
BIzDh L WiEEEEN 72 & 2 ADMEDORASVES ZFETIR
W) O—HiTH 5 Oring statistic ZFIHE L. FHEICDOWT
RIEDZEILMIER (5HR) BED LI IZHAALTWDED
RN L7zo TOMER. MEREREZPOLICLIZEEZ
DJEBH 10~100m THBLEAE R 54 LT b 2 & A3
Lk lp oz, FAPAN CEE500~600m EHN) TO
HY ) FHFRTALTOBEGHIIE, RS2
D=7 0H5H T EHIREINT,

K12 FSHNDENBRAY /FHFIA LY DETH
NASHHRR FATENERE

IVFALESS
REBFL AR AR RERRIRTIZHARR

FIRNEWNZ L7012, 1ER2BARZRS T, 2
BWAROWM 2 EmDL, 3HY ) FHFXF2 402 (UUTH
TFH) BEWST. OWTNIEETLLIG V. D
IB1E 21, WEBANL VDI EARETH 572
O, 3EAMICH Y FFDEBREIN TS, T2, BRERRD
BEEDLTD, BV FHORENELR EOTIREHH
RENTEz, E2AD, BRICREL TS T S F
TOERBIZIFEALEMON TV D720 I R %
972012, EEOEEZMNTLLENH L EE R,
RRATE R BLATEI 2B Lze 720 727 U MR EW
VU RHOWFBLEZRE L CHNERZBIHL 2, 374
bbb, EAEALZHD, ZORIZEANY 25K S,
FASLICHRR LM E KRR T 5, RIBITHHER TRZRT
b, KREFBEOMIIE CIZEI L. AR ZIRL T
APRALA B S 5. MR by i 2 I FERE TG 12
L. IS odEEl, EoRE, WoOBERRELHEEIT) .
PR, EAILEZENT WS HEFEAHI 72212 1~10 B
HERE o THRIET 2, SRODKEFIZE T THIREL T
B0, 100 FEf % W 2 % W55 5 BEEET 28803 %o

K1 A/ FHFIALVHEERANY MRV S Y T
DR

A 2.k - SigE— . xEBF - a1
®E° - IMIES®

VREBRTII AR ERIRIERER - CREB AR AR IRERRERIE
3R - SRETEEHRERWREEMEIRER - *REFRE
RESIMEARE - SEAREHNRH AL - KIREEE

NI FHTRIALY (LT HIFH) 2T 57
O X F LT FEPHBENTE, K SofiHdL,
i rsy 7, A= NS T, T4V —Z b
Sy FTHEINTE,, /2, "By ) — i L
EFHUIHETHHEER NS v TR T7 72NV Ty TOM
oy A2 )=V by FTTRHREISNTE 7, S5, AN
DR B IIHAEMTHEINTE 2, LAL, WTFholy
b, HEAHZ LB/ TRV, —, Ry
FRMVET w7 (DFPT) (&, SEMLEEETLZET
RKORIED A BETE, BEZIZLRELELNT WS,
L2 L. PT OFERICIEKEDORY PR MUV RLEE L5,
ZZT Y ORERYICHETEL IV F YTy T (BT
KT) #H L TWwb, 2013 4, MRFIIICEB VT PT & KT
BEFENEFN26ARKE BADOKRIZIETORE LIREE &
R 469,579 BT, KT OHlidE# X PT @ 2.08 5T
Holze EVMWMARTIE, EE 125m OfFAILKE 52 A&
T 6 WTICERE L. TR ENOMARENIZPT & KT %
BIET O HAZFRE Lo, Bl 50 190,477 B8 T,
KT ofi##i3 PT ® 151 5 TH - 72,

K13 HMBICHIFDVYMHRRROEEZELZNICRIER

BIRE—' - EARE® - WRHEES - ARRENC - A FHE'
'BEREAZRYE - CRESAFAFRBRFHFAR

1994 4EIC SAER NI AE LB o~ Y M EwIx,
DIEED S RE T TR, 1994-1998 4F D12 A - & 745 M.
1999-2002 4F @ i K #3. 2003-2005 4F o ¥ — 27 .,
2006-2009 4F D KRB, 2010 4ELLEDOKR B O 520 2
F=INHT B ENTE D, WERE BT REARD A
DHIE L TW72A5, £ ORBEARDHIIE L 72 2006 45 DL R
EERRARARABEE I RAT L 2o 1997 SEDBEB N O 2
O YHRTH IFYOELIRMR VF 2 7 RA RS %
B L TR L7, 733 V04ERE (Mo vy 7Tk
LIER) v F 2 RAERA Y F 2 7 BOELS,
BrEORME —F LTz, T, RN KRB
. B F a2y oREEENEL AT LTWe, KEARIC
A, BRI DIER B0l & 2o 7/NMERTIE A I 3
DEGERIMED 5720 BFEOPEEIZ, 733 0L BED
WAIZE L WEIRIZRO SN e d ol BIKIZHBAR HE
LZahorzas, KILWKIZ A I FY) OELFICEREL2 5 2 C
WHEEZ LN, SNOLDOREREZD LI, HBIIBITS
< Y MRREE ORI D B ERIZOWTELET L,

— 218 —



K14 THHTAXEABULEAFHAIFU QHEE

It &
BMEERZIRR

ZEH I F)IE, WE1AE LA D2 4 1 Ao HEk
bWb, L L, 24E 1 IR EERORFFHTH S, %)
dd, REERSA T TIRIBE 2 L TH L v,
O Z B KIRANHIL 2 HH S AR 2 RS, € 2 T
G TOREZMPT 5720, REHER L 72 2 XK
. 5 HTMAa~6 H LACALET ., B, BEG, BXO
IR 23 A2 SIICEHE L2, 12 A LA mly -
B LUTHRBIREZ TR, ZOME, AT, BT
M TR YR DA & TS 2 LI L Twiz, »
T AN SHTH, B TIETHR YA T4 THE 2 Bk
L. 209 HD 89% 134k, 11 % IZL M T L Tz,
ISR L, EE AT D 7% 2B T
AL, 43% DIREZ L L Tz, RN TOIMLMRE
HiZ7 <L 85% MFMTHELF L Twize BHtoAEGFS R
% 25C T L7z & 2 A, BAEEIIC62% Mk, b
L7720 SRHEDTERS, AFH IFYIESHTIIHE
e A TR L, BAERL - b5 2 LR s
720 ARWFZEIX. BMKEHMNSHEET [SEEBIIHIG L
T EBRE AR S O LD o0 Ta Y 2y Ik
%ﬁﬁé hf:o

LO1T FERICBIFDIEANY DT EHSDES
AAIC KD < L\RBSFRODR OIS & BT ED
JEICDOWVT

WHER' - EBFE—M' - EERAC - ALERC - B BE &
B4R @Rt -8 HEY - )VMELAN - EEEEES - |LERIES

| FEREEBMREIRR Y 5 —HMIARA - *TERABMESRS
Pl - SRRBEAFREMRN - ‘“FTRAFAERE=ZHRH -
CIFRRIFMIILT HF S — - SRERARAZRBRERRIEH
ARHBETEEEM

[Bm] TR, MR 7 a< Y Ao il gk &
LT, 2010 4ED S MMAANY T 7 % —I2 X B #FEAT (A
N MAR) REA LT, T GEROH WU & AN
Y EA IS & AL W HBBRRI A O e O A B S A2
T 5, [F7EE] 2010~2013 4RI T R OSEEILTi 0 7 u <
VIIZBWT, M EEBAIX, AN EAGIX, EEAIX %
BELTENEN I WSO 6 BOREREIT- 72, KU
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P2-006 Understory light levels in canopy gaps in
an old growth beech forest

Alatannabugi Zhang' - Yoshio Awaya®
NI EAFAZFESRFMER - AR AEREEREmRE T
9_

The aim of this study is detecting heterogeneous
understory light distribution in primary beech forest in
Oshirakawa, Gifu Prefecture. The photosynthetic photon
flux density (PPFD) was measured using two types of
sensors between Aug. 22, 2013 and Oct. 1, 2013. Film
sensors were set up at height of 0.5m and 4.5m, at 24
points under canopies in a plot of 32m by 32m. Three
quantum sensors were set up at one open space and two
gap centers. The results indicated followings. (1) PPFD
was correlated with distance from the gap centers, and
was high at the top of undergrowth. However, PPFD was
very low below the undergrowth. (2) PPFD was decreased
gradually from summer to autumn and the brightest part
moved from the south-eastern to the mid-eastern part of
the plot.
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pP2-025 Effects of O3 on the growth of Japanese
larch and Hybrid larch F1 grown under 2
nitrogen levels
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BEIESRFEEMRERE

The concentration of O3 (Ozone) in the troposphere is
increasing in Japan. With high concentration of Os, the
excessive Nitrogen deposition is occurred by the anthropo-
genic emission. By increasing Nitrogen deposition in north-
ern Japan, we are afraid and should know the growth of
larch species under these conditions. Potted 2-year-old
seedlings of Japanese larch and Hybrid larch F; in the
simulated immature volcanic ash soil have been grown in a
free-air O3 fumigation system (60 nmol/mol, in the daytime).
And also, NHy NO3 for Nitrogen treatment has been
treated in 5 times (totally 50 kgN ha ™! yr1). We found less
sensitivity of Japanese larch grown under high concentra-
tion of O3, compared with Hybrid larch F;. In this sense, we
should discuss to get plausible understanding of O3 sensi-
tivity in larch species with/without Nitrogen.
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P2-073 Interactive effect of canopy and fluvial
disturbances on sapling bank and species
diversity in a montane riparian forest
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A high diversity of tree species in temperate montane
riparian forests has been thought to be generated because
of the unique disturbance regime, including canopy gap
formation and fluvial disturbance, which provides various
habitat conditions for regeneration (habitat niche segrega-
tion). Contrary to seedling establishment, habitat segrega-
tion for saplings remains untested. Thus, to determine if
the composition and structure of the riparian sapling
community is influenced by canopy and fluvial distur-
bances, we analyzed the distribution patterns of saplings
for 31 canopy and subcanopy species in a temperate
mixed-species deciduous forest. Saplings were found
mainly on the disturbed sites compared with beneath-
canopy sites. Based on relative densities in gaps vs. on
fluvial deposits and cluster analysis regarding to light
requirements, riparian habitat partitioning between species
was suggested through differentiated preferences for the
disturbance type x light requirement combination.
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P2-090 BRUA XDERZEEBUIXFTSRREE
EOFEREH

REER - EE' - F ®X' - kE R®°
"WIRAREBFE - ALRRRENPHR Y 5 —

I AT T TIEBBEBOFERETHZT TR, BREOYA
ZOEFPMENTEY ., BEENLVITERE LD L
ShNTW5b, —#I, EEDOEF IR T DA F
LEN, YA XOLEFD I AF S OHEPWINAE L BB
T 5. LML, BEEEDEREIHIY A ZAOEELEE
L72geid rbii T v, E72, BREKE 4 XD %
BT AR IZEHMoOREICL b0 TH L0, Bl
MEZ RS DOF— % # HWTFOMREWRIET 5 L8525
o TZTAWMETIZINIEENT KRS IZBT S
2003~2013 DT — & 9 b, BREL L Y 4 ZOMRE
MEET A & & DI YA ZRIFEFH D S FEF T HE 2 R
DOHETE & kM 7z0 TG 6 M TEEE L 4 XD
BELHERAR LN G570 TIIEEBEOHIZZ VA5
A ZADINENBIDFEE LI/ EZ NS, T2, BF
I A XA L, EE 15 mm Kilid 10% HETH -
7275 25mm Pl EiE90% & v —EDEm Wi E R L7,
COREREDPS, HHL L THREY A4 ADV/NEWEEIZIFE
AEEHRHEEETDH B EHEE I NIz A4 AHEET 5N
ST RWAS, BEOHO A TEFORE 2 HIM
HIEIXTELRWERBENT,
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P2-091 RFICHBIFDYARAT A VIDANZZ L

AR
BB SR EM RIS

[B] 2 FTidseEERED, EMAROEREE v
HEBWBE TP TELZEDRHMONTWS, TOTH
HETRE A=A LDOELREIH T SNTVHRWVD, Hi4
SEDOTRHHAEDICAFEITHE L, TOREEZ T 572
WEEZEZLNTWAS, LML, b LAHMEDLEERIYIED
HEFEEIEETLOTHIUE, SERIIH 4 E0L S 4
EEMARL LD S, HHE. WEOEEREZMARALS
A5 THAEEIZ EABIETTH B, [iE] AifzeTid, &
FITHE SN AT OREE - MEEERT— 7 2T,
BEOTFMET VO EAT - 720 IWEZEIL L EDHE
A6 - MEAEZERE R BRI, AR L R4 SEO B WO &
S5 (THY 6-TH. 7-8 H. 6-8 Ho HREFHE. kA
). MEOBMHITEREETH S, GLM I & ) R L.
AICIZX Y EFNVRIREAT o 720 [WHR] HEAE. MEAEDE
P L b 3R (W4 L AT~ £ 6-8 H iR &, HifED
BOH T E) ICX DHPTE, WA EORIRITEE, 18
FMUIZEE L TWD I EAvRE Sz,

P2-093 #ZE/I|EIVLMRICHSWVTEIRMEICEIT =/
KO BEEEECRIFTHEICDOVT

RBRESE - ENRET - B ZF
HR |REAREREEY 5 —

AZS L TIZKIE D AR W E AR OB EE O 5 W IR
ZHIEL T, BHEARORANEZKEMKRE LCHEMEL. H
REBTMMEZIT> TV 5D, AT TE/IMAHLR O B RE R
AT R R OMGEE & LT, Mt h & ofaBAaE R (M
Rnl, R 2 EDIN, TR 34ELIM) . M4 (A, ke
J X JRIER) 2 X 5 BEBEOERWERNT L2, 2013 4
8HM5 10 A2 50m HIEIX % 19 ik L, Erit v
YA RIT o2 FOREE KRN 720 o MBI & k%
. MR S ORGBERTIX T 5 & BRAET 6 AT 19 3.
MRE 2 SELAN 4 F5 9 38, FiMR . S AEDE S R 21 W & e o
2o F720 MBI TIEAFH AR 10, &7 FH5H 18
T IRZERAR 5 FE 16 B & 2o 720 IR 2 4R DL O B
T L RREB DD e o 723 & LT, MROBIC KRk
THHAEL D) —HIARARER BTG R o722 e E R
SN b. MBI OHBBREIL, —#A L ER KD B
LRSIV E VbR TWEY, 20X ZiERIEES
Nhhotze T72, EHAEIE S RO M 58S
BT EDbdrolze KFEATIZ20144E 1 AIZEEAED 19 #
MAEEGD 27T S CHAEEZ T R EZ A THET 5.

P2-092 bk RIYYVOMIEFREEICS\WTEREZEICE
EENIFITRRM

5l
MRS ILEEZ R

b Fe v EEtE IEARE TR, T AEEOEXIIMAE
PR FEDER AT LR b o> Twb, bilEEIZB W T
b B KRR OBEBRECH b . BB EMER T
HDHI DD, MIEF DOERBZEE O T H 1L RKIRME
M, FETHREUCE L CHEERERTH 5. AFETIE. b
= AR ORI F SO TRAE T B B - F&Ehk L
7o MEAE B X OSWEAESE o vl & A RR L CHEALIE Ol 2 D4Rk
MZEE ZHE L. SARGEFTNVICL > CTEIEICHER 8
NZRIRL 720 SR E LT, BFEME. ZORED
i, B L OMEOSNZE FEHFBRAEORIRA S HIED
AimETIV2fE) 2wz, MiEF ORI, b - 5%
IO P IIEASE T, b R Y EAR 10 KD Figh
LA LT 3-5FEHICHYST 20T mENSR e Lz, 33
RGO 13 EMD S B, MELF O B 3 mAER S,
SARARDITE A LIC X BB OMIC 2 MFERR S 7z,
MEAEE A PEDBAED & 59 e LTt 6 BICBIT 5183
TR 24 & FiAE D LIRS DIEDOR) EA R b HRI R & L
THH & N7ze MEFEIR A s DR R B Flllic BT, i
BB 2B OS2 MRS 2 L OEEMAVRIB S L
726

P2-094 RARKRTORAMREEEFRIFZINT S :
RHEICLD I/ FREROEHNWER LHIME
BEFRF/NI—

=)I1EEA" - HEaEE
'RRARAEREPERTIEAAT - CRBARAEREFHR
#

WY O T HE, BEREICI D REREELEZD
BOMILBRTORARLEZR TR END, BHEICEARAE
LHbDO T O e AR, HAEBROFEF ST — I RIATTRIE
WZDOWTIZEL L DHIRN D Do 7205, F OB FERA
DEFHNEIA IV FIZEoTED L ITELT B 1213
LAERHTH %,

ARWFZECTld, RUMERZ O 28T /7 F Celtis
sinensis IZBW T, RIEREOFEHN Y 4 I ¥ THFEHFEN
H— IR TREIIER L, M CoRMIERIC X
0. (1) RFERBERE ORSvERS) ERROFH A/
Fds) L OMBEEIHTRIEFE Y - I 2 558, BX
(2 BariEEy LIy (8-10-12 H) »RAKRE
BORET- D3N — V52 BB RE L.

EOMHE, WARFETORNREIIEFFy—iiik
ARG Z I nh, RBPETIIIHFEEZ KX ]
FTHIENbhroTze —H. RERIETIE, BHEOFH
Z A4 3V ISR DT IRET H 0VRIERIITE
BLWI Elbhrolze TNHORHEIE. = FORHF
IG5, RRAEREE RAOF M E O OLF
EEZRLTWD,
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P2-095 EF/FORR - - BTFEEEOFREIHNEF
JF IR FTHINFEFEFCRIFIZE

BEAMHER - EE—E
RRAZFAZRRZERTIFHAR

WRERFETAERICKERIERETND L6, F1o
EINET 5 RBROMAEHEEIZOREZZTLEEZD
Nb, 2T, REOEFEZICKELEREHND L EF
X O AEMEST LEF /X5 AL FHaNF (L
Tand) OFEHEEOEREHLNIIT L7012, B
WA ZIT o 720

2009 FF~2012 0 5 HIZ, HERFETIEHEHKICB W
Ty £EF /% (n=26) 5 A0%E T v &7 LR, #F
Wi (MEfEE) ZRiekL7ze 720 6 HE 11 HIT, BRN
HolHEF ) IO RFEE ST OWEL, BT
DFELER AR L 72,0

ZICG AT B Bid 7 0 oF TR, AR (Fos.4056
=232, P<0.001). M (Fs1056=198. P<0.001) THE
W), FERXHEAEHRD - 72 (F75,4056:9.67\ P<
0.001), kT & DA RE L FERDIEREFHD 7 5 A
Z =M OFERD S, B FE IR 24E1. FREDVS
Ly HFERPHOHEIR, BXO4ELLER FE1PH0
R iz Tz, BRm L ST, FER, f#
EMTRICHERMBEE R (€7 Y Y oMBEfRE P>
0.05) . FIEFkD RT3 L3 b BR O R mITITHE
BLTwi2ro7: (GLMM, P>005),

P2-097 B#ILMEEZFICSIFD/NDFOAITEFOD
RIESTERTH

Ml 15" - REESTC - FEAEC - fERES - B &S

VLRI FEAZ TR ERTIRAR - CERET - SBhEAREY
HanfIFED

WAL OB E IR HEMBI X2k D
$E LAY Th L B LVWERBESMAT CHER %
B0 ICFEERLOBEICLVBELLAEDMON
TWwh, LaL. ZNSBIEMNEESEMEMICE 2 5 5%
BIZOWTRIFH RIS D S o Bl 21T, BOBEIZER
BAFEFT L2 RS 525 —J, R0 %
LEAERZIC L5 HMOERMEE EA S WMREED B
bo I Ty AWMRIINYF T H T FENZ W RIEFA
DEEAREE & RN Z MM L. 79— VIR0
PEAEANDEEZW LN T LI EZHBE Lz, 2012
EICERBEAMI S A RRE SN BEERNEXIZBW
T, MR WA 5em A, BHE 30cm L Eoi) o
KT EEHBL. A 70754 MfaTrMzdg 7z,
BT, W—F A= EHBT A= I ORI NTN S
VYt v bRENFIGEN L. KB S M2 5L 72,0
ZDOFER, 491 BOH S 354 DY = F v b ARG &
N, 20mUAHDI A=+ BIOY =%y MalHISEER
A SN —J HEToOXWFNIOMEE, B—3
A—FEHEBEITA— MBI Ay POHMKIZFNF
N6% & 18% Th o7z,

P2-096 XEBTEREBICHIFDHMBEE bUEDTEX
il

SEAE - XTRSEE - EER - chHEIEY° - 2AERS -
BE EF - KEBEK

SEAREYERFE  CSEARAEREYERLHER - SU
ppsala University + 8hFiAZE:

BTN L 2 BET BN, WWEFOBEHEEICK
S BT L, T2 BB TIE. VARBEDZHR
RIHEZ T, FRERKETE TR, 2o THEOE
B Z L B o TW2 by BERICB W T KRB EN IS
T L. FROTEIEANTH 5, AT, KAET
FCVARBENRLZL 200 M7 e K3 IZBWT, by
WA D BIEiEE 7 S IR AREED b7 e o HAE%R
B RITTHELZRE L. BHOD MYy EEARIZOW
T7THIETFHETIA 7 0% 5 T4 MEN 21TV, ISR
BRI, 720 23 KO BBHIOWT, by R AR
DRF R IAREE L, WERIZEEL TW bR F
TR 7 SEREE M E L7ze & 512, &R 30 i1
2DV, HAEER, 2 BMSE BRI R 2 M L, fET-0 08
HEENC L o TIEMRESEREZ B Lze WTFhoMs s
W H VR L JEEER L ORISR ST, 28
PR D FERTE oz —H BRI EE 2Bk
RGOS ERRG L S ED o T KRB IIEHTR
U EZ RIZT DO, BRI D/NT A — & —IZIEHH
LRI O SN o T,

P2-098 SSR FTICE DL\ ePIERILM D E = KA
[CH1T B UMD KU HEETERTH D FZE) DI
=

KEHA' - ERIEN® - (EBH—' - BAETF' - REEN® - /@
= BACH - 'R W

| BMREIRRFMABEE Y 5 — - SRS ETRFMASEL
vy —HEEES - SHWEETRMATE LY ¥ —1tiEEE
a5 - ‘BMREI D ey 5 —

MARBIEE O E QIR ZED B 12H 72T, #
HIN O E(EZE RO Z I ST 5 2 LD HET
Hbo RWZETIE, PRIEHFHROFZEREBREZYBETH
HEIRNGE LT, R ROHEAS 2 L2 BEHREI O
KEREZ W L7 BE VWb XTiORERB (B 1ha)
@ 7 HEIZ BT 2002 4E, 2005 4E, 2010 4EIZERILE e
AR 0 9 B 650 K OIE & MR, B X O
B O A 327 fERIZ D WT, SSRIZ @ TS BT 5
BIE T % P Uze B30 3B RAE & B VESE O 1
TR S R DFEDED HNT=HS (1252~652.9 % /m?). ik
HiAbH & OAE TR EI O E AL L 72 3 BHH4E RN Tl
F—ETHo7e (FETRE K 13~15%. {EHRFEH
53~57%)o FiT-H - fEHHE LTHEL LR O
KOMAERZAEMEIC DO W T H EFHAERIC L 2758133
DOENLHh ol 2L, BEIEIIHho THFH - 168
BE LTHEL LR 3 2h4E RO ZE 5 MKD D ~E D
ZFNEN603%. 424% 2T X ozl b, KA
RO HEN: - MEVEZRREINIER T EICRES AR Lk
DIRIEE NI,
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P2-099 #EHBEIRE MY DS DHELIRROAEBDE
GilHEe

E R - BEER® - |LEEES - hRmET

| MR ETARFIMABE LY ¥ —RILEES - SRS
WABE LY 5 —RREEES  SHMIERRFMATERY 5 —
LEEEES - “MRUREMKERERI Y 5 —MEHRS

HERSEMWAR N 7T 7 2RI AT 5720121, b
AR EWH ST LU ER DL, 22T, HAERD2S
PRI 7283 L ER B O RZ WAL, ERBZERIZOWT
Mgt L7ze $HEEQRIUE, BAEM 6 £H (KX, =224, )1
NERE. TAILL Z2i)inh, #6210 (2o CTEAH
n 15 AR 47\, kS 720 1EEOSE 30 o E X
CWEERE L7z BREORIUL 3 M (Z24, X BE.
KIEI) TP, HH & DAL 6~10 AT - 720
R Z & DFRBEBIL 3~15 T TH - 720 FRBEEREIZONWT
. ERRE, BRCRIE. M EE, M. Mo X, M
BEOMEIZOWTHE Lz SN2 F— % %580 L.
WZ L2 B b BRI oF5Re2 8N L2, £H
MZRO SRS DRI, $EDE S T42%, $#E
ET31% Tholo BREDHRETHEMMERI R KX
o lBEIHEORS (5% :28%) TH Y., Zofho
TREDOH5EI1Z20% RiiTHho 7o FEENR LIS
o 72 S OHEIIZ T RTOEH L HEEDND - 72,
N E A o dCAE B KA R D A e WIS IS A7
BLTBY., KBEEMHPIBERIEE L T A Hks
ZEZbNb,

P2-101 HZAEHEARDNA /IN—I—F 15 —2012
FE—

ERTN - BAET ' - EPEH - BA=E® - WRFR° - (P
To? - SRS - KBHA' - BARIE - ENBE' - fEE
= GAEREHT - HAEE

| FMEETRZR - PRIEASE - SENRIRIEYE - SRRAE - h
A

DNA N—2—5 4 ¥ 7id, FEDOBETHB OB
A DNA N—a—F) TEYWHOFEZIT) HikT
HY. HEPTIZ. 2009 £ TERER DNA @ rbel #845-Hl 4
& matK #B55HCH % DNA N— 2 — Foffi#e 42 2 L33
POLNTVDE, HEREBAZ R E LR E, rbel 3
A (973 Ff) &, FOFEEREIIIE 45% ERW25, ki
DELNIVOGHICHRTH o 720 matK #5BH (649
) 13 63% OFEHFETE 2o 2 DDMHME AR k%
Td, 69% OHEERIT LI R ON G o7z T2, i
M4 & XN CT Wb trnH-psbA =1 M 4HE (929 fl) 3
FARTAEFRIL 69% ORI EREIIE /R L72o 3 DDA
Bl 7ok R 1E 73 % OFERIERE)) TdH - 720 rbel & matK
B ELHN. BT E S 2 L b H YA O DNA
NW—T—=F4 Y ITOIHPEL L THELVA, 2D 200
M2 CTIRHRZICREREIAL LTS, T2, 4~
e s Ly Yoa RS DR LA L RS, M
WA THUZRZILG L TCWAHHEEEND . Sk
DNA 72 CIEBA DD %, HAED DNA /N — T — Nl
Tl 58 PR 7 B A0 JERE LD W T UE, B DNA 7 £ DNA
IN— O — REBEERTLULEDLDH S,

P2-100 BERARMHOEZENT SIS DEIR
HIZ R

EEETF AR S5 -BR FR' - SEET2 - ARRE - HE
="

'RRARAFRRREGRIRMER - CFREAR RPN

HidAEYwok ol LTEETH LD, Hr o4y
FED BRI R OMEFF IS L TED X ) &z R 2L
TV T0 o T, AiFgeid,. BHilzfk3 % 2
F 5 DBIENEHEOBIRZ S, HEmo#EaE L
HZEERBRE L7

B B AR M D 255 IS EHITHAB X V5L (17
DHE). FNENK 20 HAROEZFRILL 720 FN5 ZH
SSR14 Wi TN L. #EMOBENSHENEB L ERB O
BRI GALDRREE, IS Z WIS MIc L. T, S
T LGRS RO Ny F B X OB E R A L, EiE
W HME E DM 24T 5 720 DR, &TOHEHD
BIEHEEMEZ R TIEIIEVETH - 72205, EAEMIZ
EARER L A BEISEENSHEESR ., RS LR
BAEP o720 Tl BB OB TllAR-E40 17
R7DIHIORTHBEEZ L—KIZA>7. —Ji, JEHB
B D 5545 & Ak & ORNIEBRE o720 BLE X
0. YISO RIINE T F 5 OEVEIEIZRIEO SRR
Y& LTI TV A5, RERIMICITEE T B o f BRI X
D BIEZ B O & £ SE LR D 5 2
LAURIE SN,

P2-102 B4+, F D de novo 7tV

=HERT' - WOBFE° - BEFAE°
VERIKZRFE - CRREYFRRAR

HARENIZIELS EETHEI VA F I (Rubus palmatus)
D) LABHIREET T OO ) A% 4 X
230-250Mbp BRE L HEEB I N T WD, BRAEDLLREL
72X 7 U< ¥ A F I 15%4 Pal03 2 TR G R0 & L7z
INETOMENS, BABIAETTLEI VA FITOH
Y7 =% A F T, SERGENLBENE N &350
o TWhb, 180bp DXRT7TIZY NI TF)E, 4 H—
NEEAS3kbp DAL b RTIFA T 2AEE L, 43
F %k HiSeq2000 # W TR D 7 ) L4 4 XD 86x
coverage (HEE) ZH725 294U —F (100bp/ U — F)
WA L7z HiBl7Y 2 5727 0icid, ALLPATHSLG
W R 72 A8 4 X1E 253Mbp & HEE X .
N50 contig %% 23kbp. Nb50scaffold A% 212kbp TH - 72,
Contig DRI, 232Mbp TH Y (77 294 XD 92%)
TH Y. F 72 Scaffold DFEFIL 253Mbp (7 A% 4 XD
100%) THholzo 5B RNAseq 2L B T7 /57— a v %
T, FAF37 0 AEHROBLET 5,
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P2-103 AIFEOREEHEDZ R

BRHIEH - FREIF
RRARFAZREPEM PR RBMERCEEM

FEREWEHE L MY EORM RPN 2 ELBSI E LTnwb
HAEFHOBKRTH S, TNOIEEREEIL. fHEE % 5HY
xf LR HF A L v 24 RIETEBEICHEBR L TV
LI EBMOENT WD, FD72%, HELOBIE T Y
ORI AP EIL L 28 A. Tofigfb7ax
ZNEAE LAEY) & B R O BARICHEE 2 8% T hE
Wehid B 2 TARMZETIZ, BRGNS TaEITH
IEDSEAT L2 SNTW I T | xS e L, ik
DL RALDSBEB I DL R R TS B OMH 2 H &
L7

2013 FED 8 H FWH S 10 A FAIZH T HETRSAFL
LHBEHRWNICHET S 7 E 20 Mz ng e Lk %
fTolze BHIZOWTI0MARZZNRZNEAL, KA
oML IEE 10 T ORE L, SHE0RES V7L
P OHEEET 7 L DNA Z4l U, BEEGE (R T HE o IE B
RFTIZIEDNTC, T B O RMEREHEE L7z, [
BRI, HRAROZEY >~ 7Vl DNA 2 Hw T, BEREO
ARV — 2 RNA @z ITS] @i &2 x5 & L, wilEEEE
DR Z AT L7z AT, S50 7F—5 128D
WT, W FEOEHALHEO LRI R TR % 5
L5,

P2-105 FSH#NICKDIF S ORMIENEBEDEARDEL
RICRIFTHE : XKEZIFSGEVEERR
hHRW?

M FE - SHCT - FHEE

RRAZRFH

F IR L B F THOMBIE, BWEOULELREEML
TP ARBEAEDEE S Y — B RITL) b, A
WFEcid. F I X % aF IHBHEED Y 4 X & JEPE
OBAMKRE OFEESFREOBADOE RIS LITTREL,
FIORMNEOWEZ ZE L Tt L7z. SHEOTGTKE
bt I B AR S 3 X 72 Tha O FIEIXIC BT 2 BEARE
RoEEs (DBH) &IES—2 #FH L. FIHih
SR (2009-12 %) OB L xSk O KR (DBH %)
ZF IRiNnFsERT (2006-9 ) O RRE & 3 F T AIEEAK
Eowmgist (CD CTHPT 2 —BALBRIEE T IV E2EHK L
770 CLIZ, &Mk ZE L E L EEoEEOMNICHE
¥ % 2+ F MK D DBH & 54k F TOMEED S
PR L7 @A Z el & UCMT L7248, DBH
DWEEEL CI L OMICIEOMBRER SN FEAHIC
AT L7k S OIEORO AR Z ORISR E L2
FRIFFEIC X > TR 72 ks, (1) FIHincE %
a5 5 ORBEIZEHOBABEOREZRET S, (2)
DRHEDEFIIMIE L7z aF T DH 4 X & ZDRHEI KA
T4, (3) COMRGFORBEIIMICL>TELSL, L)
EAVRIEE T,

P2-104 RULFILEMICHIF DEABOER MO LEE
DRAENLEER

Bl F - =HERTE-HF B - eRETS - BHRT

EREN AF AR IRRIBIERIATR - 2 KRR - SR
IAFRBEFHRAR

ZE R HIEDET 5 HARD ILHL TR I ORE & % Fm
L7-BHER R DRI F — DR END Z s
TWh, TDOXD RN — Vi, £ OWE. RBE—
AR RS L2 o 4 B blc X - THBE SR
bo LML, INBIFZEME Sy — 2 oitifk, HAED/ VY —
YR HEBEN R EEENICOWTOEICEE - T
BY. WREE Lo =y Fobofbr 2 7 a & 21213l
o TWARv, 22Ty ABIZETILHRE R o AR FHEE &
I EE F oA BHLOE IO W TR L. HIZEE o
v FIMMLD RN TR EZH ST LI L2 HE L
T2o ZOREE, BIARDGANZE L CIZRBIR—MENE %2 L
e A e phE AL, e BIEREE BT 50
OFEZBREMAHE SN, S50 b, R
L ORI R S -oix, shmihy, sk, T3EEE
T ETAREWMDATH 5720 L2 T, HIBMHEE
LoBAREO=y Fix, 6. L EORPIZE S>TLDY
FERW GBS ERICHIE L TME L TE -2 50, &
NE TONE TSN T X - BR—A 6 F o4 By
BICHR L CIERER R TF DR R SN W E S0k
&Of:o

P2-106 UFZRICHEIF 2 F SHENMDIEE

SERFT - £ RS - )\ ABR - BEE—2
| BMEETRFRFIRILSEAR - ALFRFMHRRIHE Y 5 —

WAL D F I NI & B MG IL D TERE & A RGAA
RIS A7:0, IWERIZBW T IR EREE DR
72 2 JITERS AR O M RE R LR 7 R LR L 720 RN O
FHEME, WEMENDS 1SE T TR LM (5
294 1) IZBWCHBFEDAFE L AR 4 ZEDWEE L
720

ZDFER R EROMSHAEIZ T 370m®/ha T, #
DIN% XTFIFHE (FI2IXFFLarg) THOLATY
720 FIRNOBEERIMFICE S TRERNTYFHD D
D5 KT B ESAERT TIZF FHED 50% ML L, B
13 220m>/ha 127 o 720 BEERITE X TR 72 FH R Mk
MO EIZZFNIERE IER L, BERZ 10~18 £158
L7=Mr DM HEIE S 5124 7% < T 140m®/ha FREE7E 5 726
NSO NS, FHRBFRTALLAICIE. oM
WEIFA R ED 10 BUETIZRIERE T, & LAHLIE
brEiIoNT,
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P2-107 FSHNICELDF v v IRELETEOBIERRK
BEREICHT T D EE(IC DT

BEDTRIT - BRI
BRI AFRIERIZER

HANZE 046§ 2 IR TIZ, BUEF S odiEHds
IRHEEPHICR SN T WA, FIMNIZE Y HEHRICIEZ LD
Fx v IR END, ZOBBIIRELZ T TR L, HMK
DOFFD, KEARKZ EOBEEZERT AHEEICD LA L
NEZONDL, RKEFRETIE, F IR L Y HPNITIEE X
NDHF Y v 7ORERHMEE LR S5ICF Y v 7K
12 &2 OISR IS 2B EHLONIT AL
EERHWME L2,

BEBEFIHDO 2F M 10ha T, T XTHOF TN
Fyv 7MKL, mMEZRDZ, LT, K&
SORLLF Yy TENFNIHRE SN 7 X & 3 HRX
2 XM T, HEOMALIEMEE COs CHyy N2O DFE2E - BRI
M2 e L7z,

FIRBNICE VRSN ¥ v 7H1E 10ha 72 11,
AEMARE X 143ha TH o720 1D COIFSEEE X, *F
BIXIZHERTFE v v T TRWED DS - 72205, T ek
DERDEVWRKF v v TR TR XY Edro7z. CHy
WIPGREE IS IRIX & F v v X CTEBPKRE o7z, 13
DWALIEVEIC D W TIZIX [ TEB 2D S 7z,

P2-109 EVJIVEFTUVILIYERIABEDOHM—ERET
1H(C 8T B Larix sibirica DS SERISE

Li, Hao' - Kiyokazu Kawada' - Haruka Ohashi' - Sumya,
Oyunsuvd? - Undarmaa, Jamsran? - Kenji Tamura' - Takashi
Kamijo'

THIEAZ - 2Mongolian State University of Agriculture

E Y INTIE, Larix sibirica 7355 & BATw 2 BT
5o RWFgEIX. 7 VIVIEN AR D Laric MROREE %2 B 5
PICTAHIEEANET S, HBHREEROBITHD 37
By dfE L7 O 1 e i e L, BATHI T
ERSHERICPF T vy P2 RE L, BITHO 3
Farid. WIS EE S FHIAEE T, b X FHASHEA
TH Y. LSS R A& TH o 72 FE
WHH I, BARA, EATE. EREEOMHfE., TiEKg
W Lo BITHCTIE. R E EROBEFIIHBETH D |
WIHNIZAEET 5 Larix R OBRIZIR S N7z, F 72,
TMRM D Larix 13, BEETHH . ML KL L0572,
FAEIZOVTIE, HFHRAICIEEWEECHAE LD, FE
WIZIEA BN o7 TOT LI, BHINXDORETIEE
EDEEDNREER 2 EZRLTWD, —J5, G L HH
Tl BITOBME RN, Laric 7203 Tld 7% { . Pinus
sibirica 3% . FOHER D A S N720 Pinus H3EHE L 72
BHRCTHBILZERE LCid, BHREEOBEIKE L,
FEDBEARIEDHRAE L G o 72 Z E DR L T 5 0] fet s
H5bo

P2-108 EZVIJIVILERICHIF DN S YMDHEE LR
EEN & DREIFR

HEHE—X' - 85EF2 - BHEE#®° - Lopez, Maximo L.3 - GH#
54 . BesEas°

'RILEEAF GRS - CALA T X =X - ALk
BRI - BhEARARR ETRMER - SNERIAZEAHNS
BN TERZRR

)T A5y (Larix sibirica) OFMHEAET S E
Y IVALER - U FEHCIE, SRS AT b I
WTAEERZERDZ Y FTOWMCLEDL ST, HhEEEHO
BRCTEAROEMFBENBILEINL, ZOEFFEAEROR
IS AT TR DB AR TR D 720, SNIEFRER L
B %2 G L 720 g id. Bl o1 2 - T HARE
TR EIREFEH T CTITo 720 B8IE. WiEich 55
KOISLHEE % RGN, AT - AR AT - B 704 -
fER A &% 2005 4E~2011 4E 1475720 SND DK
WOERISAE L, EEY 367 X 10ME - ha ™ 'O FE T 25 EcAm <
. A 11C 237 HEESES 2 6 Hiph s 7 H Bz y
y — RO THBEAKRED20mm LA Ed B &, FHEEKS
% FEETHE S 5, EHBEMNTXI0MK - ha PLEd s &,
BEE I O AR R & B S N BRI O 2 AR DS RE D 1%
A2 L THBE» SRz, i E CoZ ML, AR
OMWEP1ImICETLIEFRIFERELAONSL, —T,
FET OB RS, BEA 1m 282 WK T #
72UCHEE L HEBHEIOE AR O 72 DR T & 22 2 & ATHIB
L7z S8, HRIZEEDOHIL I~13ETKDL Y,
B O 72 HEEDR I NS,

P2-110 JL—Y7YSOIMDELGDLERIBICES
T RIREFZEEFMD/INAF TR

PSR - &y B2 ZE4K2 - RERAES - At AS - 8
543 . Joseph Jawa Kendawang®

I BEMRETRR CERARERE - SEANAFESE - S
arawak Planted Forest

<L —3T7H I 7MOB NN EINT 4 X MR
HEXTH EEE W TEDONA < A% WE Lz fAIZK
W7 78 T, 1980 FACICFBRIEOIRE % Z 1T Tn»
bo BIBIZINUDBE NTA) UFVIIHEETH o
oo BRAMTTT Y M RMER LEBEARRAEEZIT - 720 HEER
NAF <A (AGB) X UMK THESNz7 T X R —3K
(Kenzo et al. 2009JFR) X D&M L7z MTFHE DN F =
Z (BGB) %, HIAHIZ Nilyama & (2010) 12— TElE
L. #IAR (EZE<5mm) & 1mX1m OFREOHEY BLY
TRD72o AGBIZH 3L (205Mg/ha) ANF A4 ) V¥ v
(242Mg/ha) £ 0 L% h 57225 BGB X350 (596
Mg/ha) 2585 4 1) ¥ F > (446Mg/ha) X W K& D572,
BGB S9NV TREL L ozdid, MREAIHR - o
541 ¥y (58Mg/ha) XV WELEDOH L (268
Mg/ha) THREL B o722 &2k 5, YNV THIRE
W o DI RELE TR X ESZWILT
LizbeEz b, EX D, AGB BRI EDFHFEHKT
b BHcE ) HIRESKE S R LR L. IE
TR FMROREEFRROHMEZICIIINSDENEZLET S
PVEPRHLEEZ NI,
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P2-111 EVIIIMICEBETIHSIYERIEDE
EmR

BHERM ' - BEEEEE - ORRSU—" - RE—X° - GEHhE?

"R RERFER - SRARII AR A RN - SHILSEE
K HIHBRIZFFRIRERPT - “ShRIAR AR BRI TRZR

FBYINT TATNVHHOFMIIEEEBEE LT
HIIVENTEREF LTV, O TIZERIEA
DUIKFEDHHECFEAET 5 2 ENAMONT WS, KR
HCIIREFEIICL ) BROEHZ2 200 THRHESEEL Tw
KA M4 OBADORERZIZIFEALEHMON TRV,
AWFFECiE. INKFHHOHFHROFAZ T T 572012,
BT L X BT Y M A M) — 2l AEbEY A
FARFMHLUTEREE, BEEE, MREEB I UHER
WEREEZFAE L2, ZOME, MREEEBEIZOWT
U A F<YOEEN TR EESTWAD, #5100
EERRBLEETIF el I VBV, UkS
DAY 200 FAEREICEL T TEDL S LW EHb o
720 MEIRE & BEREEICOWTIZ 200 FAEREICES £
THAIRIVDEEN T ZE EHoTWAD, REIZH T
TVERNTLDEINEL LI LDl ZRED
RS, IKFERICH S L by e SFERHICRIRES
FAZ—bL7ZETHE, LW s~y EERER S
DELHEE 255, F100FETH I~V E b7 eDRZHK
LB 2 ERTFHE NI,

P2-113 Effects of open-field warming and precipi-
tation manipulation on net photosynthe-
tic rate of Pinus densiflora seedlings

Soondin Yun-SaeRom Han-SeungHyun Han- YedJee Jung-
SeongJun Kim - YoWhan Son

Korea UniversityDepartment of Environmental Science
and Ecological Engineering

This study was conducted to investigate the effect of
open-field warming and precipitation manipulation on net
photosynthetic rate of 2-years-old Pinus densiflora seed-
lings. The air temperature of warmed plots was set to
increase by 3C compared to control plots. Precipitation
manipulation consisted of precipitation decrease (—30 %),
increase (+30 %) and control (0 %). Net photosynthetic rate
significantly decreased (9.6 %, P=0.0012) in precipitation
decrease plots than in precipitation increase plots, and also
decreased (3.9%, P =0.0711) in warmed plots than in
control plots. In addition, soil moisture content decreased
in precipitation decrease plots (8.8%, P = 0.0001) and
warmed plots (9.1 %, P<0.0001) compared to precipitation
control plots and warmed control plots. It appeared that
decreases in soil moisture content by warming and
precipitation decrease treatments resulted in decrease in
net photosynthetic rate of the seedlings.

P2-112 Open-field warming experiments for carbon
cycling processes in a deciduous broadleaf
forest

Namdin Noh' - Ayaka Nagao®? - Masatoshi Kuribayashi' -
Taku M Saitoh' - Shin Nagai® - Hibiki M Noda® « Hiroyuki
Muraoka'

N EAZFISERIZME T Y5 — « ARE XL AEMRIRES -
SEEREMREIEYERIBAE OS5 L - A EIIBIEHRAis
RIBRREY 5 —

In this paper, we will introduce open-field artificial
warming experiments for forest canopy tree and soil to
investigate the possible changes in carbon cycle processes
of forest ecosystems to future climate change. In 2011, we
established canopy tree and soil warming systems in a 60-
year-old cool-temperate deciduous broadleaf forest in
Takayama site, Gifu University. Temperature of tree
canopy (+5C in midday) and soil (+3°C) was increased by
installing open-top canopy chambers and heating cables at
3-5cm below the soil surface, respectively. We examined
the warming effects on leaf phenology, leaf photosynthesis
and respiration, and soil respiration. Experimental warm-
ing resulted in increases of growing period (about 10 days)
and photosynthetic rate in summer (about 10 %), and stim-
ulation of soil respiration (about 15%) with its thermal
adaptation. These experimental evidences would improve
our model prediction of forest carbon cycle processes
under future climate change.

P2-114 Effect of thinning on carbon storage in
soil and forest floor of Quercus spp.
stands in Gangwon Province, Korea

Seongjun Kim' - Yowhan Son'-Tae Kyung Yoon'-
Jongyeol Lee' - Choonsig Kim? - Sang-Tae Lee® - Kyung
Won Seo®

TKorea UniversityDepartment of Environmental Science
and Ecological Engineering - 2Gyeongnam National Uni-
versity of Science and TechnologyDepartment of Forest
Resources - ®Korea Forest Research Institute Forest
Practice Research Center

The effect of thinning on carbon (C) storage in soil and
forest floor was determined for two Quercus spp. stands in
Gangwon Province, Korea in 2013. Thinning was con-
ducted with different thinning intensities based on re-
moved volume (15 %, 30 %, and control for stand I and 5%,
30 %, and control for stand II) 3 years ago. Soil C storage
(0-30 cm depth) was greater in the 15% (35.34 Mg C ha-1)
and the 30 % (40.71 Mg C ha-1) thinning treatments than in
the control (25.92 Mg C ha-1) for stand I whereas there was
no significant difference among treatments for stand II (P
<0.05). Forest floor C storage was greater in the control (8.
06 Mg C ha-1) than in the 30 % thinning treatment (4.76 Mg
C ha-1) for stand II while stand I did not show any
significant difference among treatments (P <0.05). Short
term increase of soil C storage and decrease of forest floor
C storage after thinning were found in our study.
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P2-115 A EADEERF—IMODith LERS KU TER
REE

M4~ - Woraphun Himmapan?®- Tosporn Vacharangkura®-
5H &'

| ERRMOKERIRR Y 5 — M - 25 TEHMISHZ
FEED

[Hi] 7 A ENTEEL 2OMEORE, WATEOE S,
Bea G HBICHZ L ENS, JRBTTF — 2 (Tectona
grandis) DR EINTE /s TNFETIZF A EHAICBW
TF— 7 ROBUFEICE S 2 AT FER S N T & 72289 )
BlE D 7% L BFICROBIGF RO 7 — 5 13D WIRICDH 5,
ARHFFETIRIAIE O T — 7 BRI W THE EH & # T EBo B
mAEMAN, Bk A gL 72,

[JiEE] & A4 BN oILER, vEHE, hdeiio 3o F—27 A
TAHAR6 I BWTERL 720 ATANIZ40mX40m @
X ZRE L, BARA KOS Z R E L7, Sl
XTH5~8 Rz L, REIBICHE, M, W RolzZkE
Hifrs) 23X, SRR EBET L 722.

[#HR] AEE2BI o TORTITB VT, &
L FERBAE R MR BT o IS R A B B AR AT
Hotze Fiow BTORFTMOT—7 205, MmEEe
LEsHfr R, T RIS CAHEBREZ R L2 20
Z e, MR, RERENPR LS TWTYH, HEERE M
THOBHARIZINEN—2 DM REXRTHE TS Z &
DU HE LRI Sz,

P2-117 Effects of seasonality and vegetation on
fine root production in tropical forests of
Vietnam

Tran Van, Do’ - Tamotsu Sato' - Akira Osawa®
| M TR AR MELE TSR AR - CRERAF LR

We estimated fine root decomposition, mortality, and
production in old-growth forest (OGF) and 32-year-old
secondary forest (SF) in Vietnam. Ingrowth, sequence soil
cores, and litter bag techniques were used to collect field
data, while continuous inflow method was applied to
estimate fine root production. The results indicated that
fine root decomposition, mortality, and production were
season-dependent, which were higher in rainy season
(April — September) compared to that of dry season
(October — March). Mortality and production were much
higher in SF (241 and 290g m 2 v 1, respectively)
compared to that in OGF (123 and 126g m 2y |
respectively). Ingrowth core technique resulted in lower
fine root production estimation (220 in SF and 106 g m ™ 2
v tin OGF) compared to sequence soil core technique (290
in SF and 126g m %y ' in OGF). For a short time,
ingrowth core technique should not be encouraged since it
results in underestimate.

P2-116 7V VHRREDEAFMHICH (T DHRRFED
b=

B [0 #® 2'-Souza, Cacilda Adélia Sampaio® - Silva,
Rosiane Oliveira® - Ourique, Lucas Kosvoski?® - SREFSEFS -
BASt? . GIEHZZ* " - Pinto, Alberto Carlos Martins? -
Lima, Adriano José Nogueira® - Santos, Joaquim? -
Higuchi, Niro®

|BMEETRZR - 2T S VI - BT YV VR - SRS ETR
RPERBITESZAN - “ERR LI Y v —

TRV Y OBGERIIRD TR ELBEREEZ D O H
DOFi—WEHER DL  DFRG DS SN TV LHIRIZO W
Ty COHIBTIKBAWRBEHRLMEON TRV, &
RIHOBENCL ST, TV VBN OMBEAARICIE,
o 5B & FARICHIS ST 2D EEZ O L, RiT
%TIE, 79 VNI EST A AT -y
hyaxrs, Vadf, hNXF 7509, )t ==,
ToTF -G FBLUYYT T AD 6 M THIRO B F=
il L. HsH Co %17 - 720 MRBE RIS Mg
LIZRLY (p<0001). A7 a)ll Loy - 7y
JV (70Mg/ha) TwbEL, VI EYZANWBOT 7T
F -85 F (34Mg/ha) Tk b > 7z MRBF= L
B R D L OBk RE & ORI 2B BRI RS
SN oA, oL ) b ERBEAREI RV R
Zu il old ) 2, MHRBAFRIEIE 2 -7 (p<0.01),
F7o, BHEO T CHMRBF RS E WER DD - 72, b
OHIBTOMZERER L BT L L. 7~V VA TITR
S TGIZ D > THRARDIEMT 2 EH025500 S, TIE
OWERE, K B EOREHIRE SN,

P2-118 EMMICHIT 2T F 5 EDIRRE LUHKDIHE
aiEE

IIAAEE" - hEE—ER - BN - IREES? - BFEMES - 1L
mfEmS - FEmEY

| BEUAR RS - SRS ETRRAR - SIS AT
HERMS - RRBREAPEYEEFY

OB TIEN S D X & VIEICE L, &, B
EALZTEX Y COREANOBOBENTEH ShTwn
5o ARHWFFEIX, KO Y F ¥ EOBBERTGTORA Y 7
Fv 7 AMIEE & BT BENOBAMBROBE 21T,
Ay VOB EMET L7z AR, il Ry
F7ENLH (1931 SR T 720 ILHVNER IV O
SEIH BT E L, B~ o HERE & B
He$b754+THb, FAAIT 201348 H 27~29 HIC
P TYF FEREROBBERNTORXY V75 v 7 A%
WET 2 E & B2, 2RIV TSR IE OB, KO
MRZRS TEICHRILL., R34S 217 T BHEN
HTHO XY v ORERE & mEEXOMHAZ AT, 20
WE 2D A Y 75y 7 Z3HE 15em B & 75
cm B TERZN 660, 194, 3 X 0342, 172 4gCHy/m?
/hTHotze T BTRIEER & AR R OB B HER N 2 13
AR BIEE S e,
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P2-119 HI&RRICK D COEXNBRIFRICSZ DT
£

BT - KR - kKBS

HEXFERTE

T8 Iz IR 39 L AR AR A SR Dl e R j SR AR BR o0 AL
HEWHCONDEEERNT A =5 ThH DA, BRI HE
JEIXHAMICIEZLDOATHIHTE 5 b DOTIE % S BHMR
AN AL E b DO ENMENTWS (Negisi,1981), &
D—D & LTI O EIFIET %o BRI IIBARN T
FEL CO% L hNETAEX2RHL, kI hi:
COATIIIZ & B COLZEFTRAL & AT 7 2 AL D B AR
WS N5 Z D72 D Bz I H B VIR O s B % 52 1)
LEFMEINTWS (Tesky&Macguire,2007)o LA L
BRI K Dk S N5 CODBBICE T 0158134 7%
< BHRTFERA & L3 Lk S COL0 = 1 EFM <248
BEMPRIZ 5 2 2 3B D W TR RADERIT D5 o

AKWFge i H 5~ (Larix kaempferi) & 7 F (Fagus
crenata) DEARZ XSG E U, Hib s I R0 el B, Bl
e, BN CO2 IRE DM E 2 HBHEIIZ & 5 CO.D i
& &I A DB EHOMIT LI 2 HINET 5,

FERE LTl BRI ANE S 2B M & Bt 23519 4
AL T D18 B WP B D LR A 5 BHEE IS £ 5 COL ik A
BRI IR 5.2 Tnwab 2k, BHETERE EEFCTZD
WENRELRD L RBT 5T =B/,

P2-121 BEWIF OERIFIREENDZEE A M ZRET D
2R

EREEIF3h
BHEAZRFEME T « — U RRIZHEHAEY 5 —

PR OB I, — I REdo—cilllg 3 h
TP E B E A A (EAERRATE, RIfE, Emk L)
ERUCEHEINS, L L, T4 ZIEMRETEO E W
LR S AR VHLER (DD WIIEE LA/ e Ehsd, &
I LMo G AETRETRE BT S B2IE,
F LA ZAOKTH, BiWEBICH S DL B L
WARTHINAE DS < G DRV DSZ V) DT,
WP 2SR X CHEE 51213, WERHB O IRRE 2 I
ML BRIV ETH S, IEMILEE IIMImICH HEE L
FrL. RRB#ool% L IFgEHoTwb, £ OEEET
T 2II3EEEZEDOTROBEE DL DLENFH D, F
7oy 72 BAOKEERE LESEIET 51213, £ 08
IR E TSV EN e Do TD20, 2HENOMKMED
RBIIEMICH 2O (ERESLRE) EHELTYW
LU HetED D B, PN D Z L DL h o 728 L Ik
LB ORITTELL I LT WEDO KR RIBEE N
DIRFE 2 JEMIE O TR T E 2R D % &
2Ty WHEAED T F OMRET) D22/ 54 &4 X, Kb
DOIEDOFEE (F. SLA 72 &) 2, FREED & OtR %
AR L720

P2-120 37 @D RITIRFIE

HEAIERA - RIS - T8 M - KKiES

BEAXZEFE

BMAERERIZB T 5 RRMERICB VT, ERALHEICS
GBI EIIRE < BRI R ORI EETH S, [
(LEE DA BRIFEEIC O W TId, SR C I L 73
EH5HOD, BEIFRIZOW TS Z N RICHIESh
P2 T o — ISR IR CO2iR L 13 R COi
JEIZHARTE S REAND CO I AN ER B & O
R TOPHIENDPREINEEZOND, T2 BB
FREIC X o TRZ Y, T ORI 2\ A% COALRIZ R
LTwaEbERHN%,

AWFFETIE, b S EAR T (B 450 m) o e b WL T TARAR
HT (1400m). INZURE L HT (1100m). Hrik g RHT
(900m) @ 4 fEFFIZAEE$ 5. 37 BHAE 2 G A B2 MR
PEDWEZAT > 720 BRI EZHTF v ¥ 13—
ST, ARAMR T 2 3 HiEE (IRGA. LI-820. LICOR #t:
B) 2 LMPI S AT A CTHEEAT 5 720 W
(& 2013 4F 8 H~10 AT, #&M (21 :00~4:00) (2%
AT R3S & A A 2 [ R (e L 7o 7
B PR 0 5 e W SE B D TEAE B X OB B DR S &2l E L 720

P2-122 7SANAESR Y EMICHIFDEARDRDE
REERIFLE

BERE)HH ' - AREE - HOZAEE - HHEERE
MBI - SRS TR E SR

7 7 A WEEE O AT T 1 TiE, Lo T
BRI ORDE B X OHARSE ICHEEL 52 Tw
5o WL OIREMPEL BFHA LICEFTT A ROEDER
GRFENARLE D S, WO ERLESFHOBREZHEZ L
720 WAL 201247 HICT I AAMT = 7N v 7 ARBHE
DOIFHEIZI > THE L2470y N TiroZz, 70y b
WA E T 5 4 B (Picea mariana, Betula papyrifera,
Alnus crispa, Salix sp.) ORI L. LMA, CN b, &
# - BREEFAMARLZIE Lz, TEREB X OEFN
[ O A O R BTN LI CTE D o 720 IRTER O BE
DBEFEEFMARIIE, THICERLZ B L I2—ED
fEZRL72DIZH L, P. mariana \3#HE TR L T
ZEEL otz F720 P.omariana DBAFE - R EE
DF EFHTREL, FETHhEho7ze —H, R EL
T2IRZEBNIFNA FEICIZII E A EHBI L o2, HEDZE
TR DOZALD & JATEBHI I BIR 7 < BRI
LS WDIZK L, Pomariana (T, HHEFHTT I /8
HEXDEVWEZEZAHLTEBTLTWSL EEZ BN,
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P2-123 NSV DRDEFRREICKT DiBEDLTtF
FEEDZE

BAAN' - RANITE' - @F B° - mEES - FRINTY

 FAMBETRZR - RS TSR ARRITESZRR - SRS ETRZATR
AL3ZFR - R A TRRALEEFR

IR D A M L BB T A Ak - Tk, BURICE
5 FECHURL - kL - BB E LCoFHEH & L7275 -
R« MBS ST X 72, MR Iy, &
NOOTHAPSIRBFHEBFIMNEIN T AEEZLN
bo HIE, SNHOTHOL T ATEMKRILE L TR &
NTWDAS, o 1 MR G BE O IZBAE 3 5 bkl
EORFBIHIRELR LI L2 52 T WEEE D 5, £
CTAMETIE, ArEHEEOEFENIZBVWT, #BFED
THFHBRE DR 2 22 i L. MBI 5
MO T ELBEBECTH LN TV DEFEOSETIEE %
L 720

R S, BB AR LT
Ay BIIG-RIEWNC AL L 72 Hosbk 1, s fpkit L7
WAk 2 D 3O EN T TS OHLEIZHALT 5 A5
X, FEAEDRH ST AYMELELTBY., i1
FIUHEIE D Fep 2 o o0 B TR - WHaifE &5t - BHs s
EERER EVE e ol TDO—HTH IRV AETEDSE
FILEE L, HEAR, AR 1L AR 2 OECTHEFICE D o
770 THUL. FHTH o 2EHEINCINAE S U TnW 2 Siig
WA, ML EDICEIEL TWA D EEZ BN,

P2-125 EBIIMBRIEICHIT DFEDOBENTEES LU
RREDER

IUFETF' - Lei, Thomas® - BBHASER' - AfE5id’ - AEEH" -
mHEss

| M STRZSFRBITESZAR - CRERAFIET
Jx0O—

PE VG JE 30 o ML AR B AR 2 0k 5 & LT ARARRRAIF R vy
THTOWMT 2 4ER 2 BERE D EBRIET (open @ FHX I B
100 % ¥k %5 2 485, shade : FHXTHRIERT 4% BASEARN %
o) CHH SEUAORBEDOTRER: (SEmkE, 3
2, RALEEE. LMA) & s (ZeBrE, SEpiifu=s,
ZREME) 2HE L. 2. WltkofEm e U
LREEDOIFLFE L, HBEOKE L ORI~z
B & EEOLBRIE, THAT VIR R REL,
MEOT LY I TIIBAEDIEIVNE o 720 MERALRE &
RO BALIZT A AT IR DKREL, ZOBMIZE
RENRME & oM i 2 2L 8¢5 2 L 12 X o CTHALHL
WAL L OEFEZH S L. HELWERETOEVOILAREZ T
BBICLTWAR EEZ LN, kO I IR 7L, 3
TR T RALE I 2 & ORI O Z LR IT/N S WS,
TR R EHN ORI OB IR & ., RIAHGFE
OEALIC L ) TARHRmEZRFH L TVWEEEZ LN, B
FELEEOLRIL, FB L0 BEEHTCREL, KER
EDOMICEBELRIEOMEDSH o720 MLEIS, FsAskd
OB IO R & S, WESAEAFZ LT Sl hEl
DIRE E N7z

BER - SR ATRZAR

P2-124 BHET7HAYTHEBIUIAREROU VFA

BIESR
BIE SRR IUNEZFR

BAFHIBIC B VTR, ) YA O EHIBRER & 7% 5
Vit hig v, WENSERBEZ B 7). SEREE
A OICEELINL ) VOBERPIREVWEEZEZ LN
T&7 LML, EDWIETIE, BT o 7R
FIZBWTY YRR YD 5 2 E ARG SN TW5E, K
WETIE, Bar 07 Y THEREARED ) VR EC R
TAHRBPAEIL, BERETICBWTED X H1#s L
TWVBENIZOWTELET S, < AR OBKRPLH A IZMRE
POWET+ 27 75 —YEMOMPW LY DL T 5
RN H 5o WHEMFCAERT L7 h T THETI, HH5H
HoOFREERE) &, BRI SR SN HHEREZ VT
FHLTWLZ DR MESNTWE, THITIUYF L
DOEZEDO N P ILIFMBFE L D HEwds, FERIIE) ~
FRIRGICHIRINT A LI o TAED I/BRIET T
N:PHPEATE, 512, AU A A&ETIIEKL
7ea. TAYTHOMLERN) Y EMBIISEREET R
DR VIRTER L EREF DRV, DEOBIN S, —Ho
B O EFFE BT )  OFREIEMESERLTB), Y
UHIBRICR ) R T WEGHERE F COREZARICL TV
k%/i l:)hf:o

P2-126 Response of Leaf Scale Reflectance to
Dehydration

Cao, Zhenxing' - Wang, Quan® - Zheng, Chaolei®
VBEMAZRLERIARMTAER - SRR RS

Retrieval of leaf water content based on hyperspectral
indices has been proved to be an easy and rapid approach.
However, a general index that applicable to various data-
sets is not available. In this study, leaves of five deciduous
tree species were collected and four types of hyperspectral
indices were examined for estimating relative water con-
tent (RWC) and equivalent water thickness (EWT) based
on leaf dehydration laboratory controlled experiments.
The best indices for RWC and EWT when all the species
were considered together were ND (1410, 1830) and SR
(1670, 1885), with R? of 0.89 and 0.96, RMSE of 11% and 0.
0009 g/cm? respectively, both are better than previous
published water indices (e.g. WI, NDWI, SRWI, NDII and R
(1300) /R (1450)). However, except R type of indices, the
identified best indices of the other three types were quite
different for individual species. Hence, more species should
be included in future studies before a general index can be
reached.
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P2-127 BEFRIERANICEETT D T T OAREKS EEH;
H—RBRAXSsRICEFT DT FHLokEN
5_

LAEX' - W2 - KERE' - Aasa - sk #° -
HEEREC - Mg E° - HERR°

'RERF AR AR IRBEHER - CBERET I/ X - SHE IR
BRARERERZY Y —

[1IZU@ic] MZNEFHRILHIC B W T, 7 F O TR
WMESINTWD, —F, BREXG 7 FICEET 574
ZoWTIE, FHRILIMO 7' & A KRR 7 4T
HAHZHPhDbOTEEROFHII SN TRV, £ T,
FHRIM 7 F RO F RO W TGS 5 729012, FHRID
SR AICEET L7 F EBRERAE 7y FIEFT L7
ZOWT, HRDEDKET T v V2 ET 5 &R
e AREE DK EERET) % "7z [J5:] M AL 1200
m b E 1600m INTERE B X VK E 7 Bl KAl
7 1500m WS ICAEFT TS T FOHBOIEDKRT vy
VEHETHEEDIC, oFy VT —3 g V&S X
OSBRI I BT BB E EERZIWE L 72 [RR]
A DOIEDOKET ¥ ¥ v IVid, B 1600 m H 2o FEEG
KRTRDHEL B M ZR L. FYETF—Y 3 VEZE
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K7 2 oD AFANTH MM (HRIX), TT (GREtk
X) TEHMiL72o MM Tl 2012 4E 6 HIZTREERItR 2 1T >
Too hBEIE 2012 4E & 2013 4E 5 HICRILL., HEH®
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P2-128 Evapotranspiration in a typical desert
ecosystem by eddy covariance system :
Monitoring and modelling

Chaolei Zheng - Quan Wang

AR RTED

Evapotranspiration (ET) in a typical desert ecosystem,
which located at the southern edge of Gurbant?ngg?t
Desert in northwestern China, was estimated based on the
measurement of eddy covariance system from May to
October in 2011 and 2012. Less than 30 % of the available
energy in this ecosystem was used for ET, and the total
growing season ET was estimated to be a quite low value
of about 135mm. Even so, the ET within the growing
season was slightly higher than the precipitation within
the season, implicating the importance of soil water
storage during the non-growing season for maintaining
ecosystem scale ET. Penman-Monteith equation coupled
with Jarvis-type surface conductance model has been
applied to model ET based on meteorological factors. The
selected factors totally accounted for about 30% of the
variation of ET based on the 30min data through the
growing season, which highlights the controlling of water
available on the desert ecosystem.

P2-130 Seasonal dynamics of soil carbon dioxide
efflux in arid desert ecosystem

Liu, Gang - Wang, Quan
BRI RIS

Soil respiration (SR) and abiotic factors across an entire
growing season were continuously monitored for asses-
sing temporal variations of SR in a typical arid desert
ecosystem. The result indicated that there were signifi-
cant fluctuations both seasonally and diurnally with irreg-
ular patterns that closely correlated with Tsoil. Q10 was
deduced for estimating the total annual soil respiration as
well as its seasonal fluctuation. In addition, typical diurnal
hysteresis of SR and Tsoil indicated that the SR rate
always reached the maximum value earlier than Tsoil, but
both SR and Tsoil followed similar unimodal curve trend.
The phenomena suggested that in this dry desert eco-
system, seasonal fluctuations, as well as diurnal variations,
are typically correlated with soil temperature.
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5D CO2 IMEZ KT 2HT, KPR+~ RI1TX
bERRD Iz,

BREEE (1) OTFHICIRKEPICARMRAZSAE L HR
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95T ETUARMICHIEE FRHT 5 CS TR ZRIE L
720 CS ViR Z 7z B O Z L2 M3 5 72
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REREEEMIC—B L7z T2, BT E ERKEOMRE
D720, BAKFEDVRTHE D bR %b GLAROEE
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EEMR L L RAREDBWIH LY KREL B, LARDH
P 2P Z L VIRT S5 2 EAVRE N7,
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AWFgE i, dbiEE T ET B X O ERERT o i AR IS B v
T, BHORGFMIE AR (CPMP) 12 X % T3EDRFEE K
L S o R E 2 A & L B I, CPMP
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PLEX D, CPMP 3 EMOEBFTARE S 72548 n B
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AT BB % 25 U720 BRI, KX X 4000 (20
mx20m). MFkEMEIE 1m. T 400 A& (10,000 A& /ha). Al
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