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£ (belowground biomass) & 28.11 Mg ha™! » g% &% 7% £ (carbon stocks) & 13.27Mg C
hale 2/ 7 Ar2 2 0 TMRBEH BT AF AR > 7 BT HEHEY =R %3
P TAERA KT HARE R 0 or 2T I0E R

Bl
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kb s RS BB B R T IR L W

TRz P X AR % 402202 4 ¢ B o3 B4 145 8 o
SRR R T E SRE LR F

3T ¥ > changew@dragon.nchu.edu.tw

&
& T’Liiiﬁﬁ\ TR o B AR v E P pg(Urea—formaldehyde, UF)#f
LERA MUFAFEFM L KA A S 1 2 3R E R BHFHRT

irgE %st(Formaldehyde emission, FE)Bc & B2 854 BB - Mg 5 8K 15
= & pE(Water-soluble chitosan)$# & UF %} > S % ¥ B3F4F S S8 R T %%
. FE o iT & 2 -ki=(Hermetia illucens)} i ZJE* ** 5 S FR\EFER* > H X748
BALLIRE AT 7 ie- HECES S0 REE L ird b B0 AP
-2 ok 4§ B (Pupal exuviae powder, PEP) @ = -k 2 4741 8 7 R it4
(Water-dispersible, WCS) » ¥ 22 p {7 & & 2. UF %1% & o L #47 # 4 (PEP) .S % 3~
vEe ipE R WA T REECS) 0 B SR OKR2 = B 4 (Sodium
trlpolyphosphate STPP)F &1 3] WCS» o X7 § 2. B i£ 7 7 v & Swt% UF %
BEoRETHABLE > £2PEP 2 CS T HRE o 2587 > WCSd a3
[N &%%#w’%$ﬁ$ﬁ%¢%ﬁ’ﬁ?UF%Q%%€oj%ﬁi%%ﬁ
BT A F BRI LR o Le? S WCS B L UF LG H328E7
%758 B 5 10.2+£0.86 MPa~ & g 5 (Wood failure) 2 90 +5%% "% 4% % & (Gel content)
% 82.0+£3.4% o 2t b > " FEE(FE)ES% ® > 4p#>t PEP 2 CS»> WCS it 323
AFHUFBY > 2 B S flv 29 pek > &3 M2 FE £ 5 24ppm > &
PEP 2 CS%?’}‘? e A HTERT 36 2 21% o
%%32%*ﬁﬁ%‘$ﬂﬁ%‘%%gﬁwﬁ‘iﬁmﬁ@
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hod
L1
a...
i
ik
R
3
€
w
E
Yo
R
b
BN
=
[
\ s
K
|reks

thade s gk TS A 2@ s F R

.é%:\_g‘_ﬁh "giiﬁg1\?]T_@l:l\ﬁﬁﬁf{z\ﬁg%*}Z\ﬁg%}&%l*

'R 4B EAFFRELEREHRETET AL & - 106319 4143 X % %
AR e - B o

PR AR FTREL SR R Ao 557004 & LRES DAL LR
- 125 .

T o 5 44 chengsuting@ntu.edu.tw

&
PHRAEREEERA A4 G AR GRS R BRA A FRERE

SRR 4 PREUREE R U R LN AL BT - A LR
BEF AL H % o =6 6 ki (terrestrial laser scanning, TLS) i * 7 ke

FAHRRELT A EAFEERFLARLZ A F{RE 0mx10m
# % 0 %4 RIEGLVZ-600i 3 & ki FHh o BB R " BEKEICL ~
FHRMAE AT R-TLS B2 5w 2 i8> 4 4] * CloudCompare 2 TreeQSM

EFP 2993 L S(DBH)» 3 27 A TR EERRES TR TLS £
IR~ E2 A2 PR B 2 R4 £ 2 4250 - 5% 47 » CloudCompare
£ TreeQSM fz % DBH 2327 3324 2 % 5 094 cm & 049 cm > © 3 B 5 245
m £ 2.0l m: &+ TreeQSM $t % M S 588§ RiEZ B EHAE - 77
A% R T55 631.9 +61.3 kg m-? ﬁ%%ﬁﬁ@’ﬂsﬁﬁiﬁﬁbﬂﬁﬁs
0.50+£0.06 o %% Pl F ALz = 2 A+ DBH-2 4 £ B & £ = 4254 % Biomass=
0.048 x DBH2.530 » 4 » 457 © {5 B33 # 5 Biomass=0.041 x DBH2.597 » 47 § 4
25 TLS B2 % 4% b s s tm | ~ R E B A L BEFEE bR S BE o E T

PERHA AR B AN EERL 0 AR R RE 0 2
FELABBEAHAFED AL L LA VT L ARPHAEEET RS2
B R A
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T115 & HFRAETEEFAAE | Bk 3 4
E"%!Igﬂiﬁ(k'ﬂ’“ﬂlv;?(gﬁx,{ﬂz"&ﬁ)

AR R AR 24301 KR

Hx AR HI%E| FLER . €%
1 0142-1 13:40-13:53 | A+, H 5 & s 2 7 i #T EA % S E
2 0142-2 13:53-14:06 | % #F 25 BREE P A 2 B R4 IF FTMFAo I RH
™ 13 7 S Bg ¥e 35 e 1 £ 2
3 0142-3 14:06-14:19 ti#ffﬁfr gl Zﬂi FARAGN AR B FEH~"HE
10 2 22 p Z‘,VF_«_—R—L‘,F‘
(A8e) 4 0142-4 14:19-14:32 (1% 593 & L8 (75 FAopHEA S FRIGAR T E:77F [ HE7 -8 F 7
Session 1 0142-5 | 14:32-14:45 |2 HABBFZ A8 A HE PERB 2E 2 |8R54 707 - L 3H
6 0142-6 14:45-14:58 | £ &4 MYC2 40 L 5 & S e 42 453 HHA b Y E
4 B ¥R EH(Sassafras randaiense) = FI £ 2 L2 7 L .
_ £Q_1%K- W~ A
7 0142-7 14:58-15:11 B KR AL L2 B }‘ﬁimpﬁ] %
[ Sl e
BRIy % 84 1 (4bies kawakamii)ﬁ +
1 0141-1 | 15:30-15:43 |2 ]9 3E2BE—ZHRFEDF= = 4 fuif 3 TR RERFET
&
- :43-15: 2. i3 %1 & POSLIA o
Session 2 2 0142-8 15:43-15:56 | & 4L & 24 55 vRhA~ 45 AE 8 Iﬁ i
0142-9 15:56-16:09 | #c2 £ e * *2 418 o~ & 2 4R 7 @ if iR e~ X34
Effects of Different Light Conditions on Leaf
4 0142-10 16:09-16:22 | Morphological Traits and Photosynthetic Physiology of Yu-Ting Tseng, Ting-Wei Chang
Phyllostachys makinoi

B IILIFL AR 2BFTE 13 04> B9 v g2 10 448

VKA F 3 A4ke

255041 FREF-FIARE ;0122 8-
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PR AR EHBEBETETRE & 2106319 £ 43 % % % RERE T £ 1
B o

BT | e > fhchu@ntu.edu.tw

F &

A 12 (Cunninghamia konishii) * &+ ~41:> 7 S FF A 2 L8 F £
FET A2 - cFPAMTEREL AT > P HF IR M E G e iR
CAREPRET “ff‘}@!’ﬁiﬁﬁfiﬂ e AN R EP S L SRR 1S
TFPRHEL E P 2T EFE R ESPAFNEREAS N FET - § 15
PP R EIFHRERR T BB AS RI BHEEFSL T Y o % (M
23.925050°> & & 120.890210° ) j¥ 4= i 36 B~ RNA > &=t £ & 2_F ( Next generation
sequencing, NGS ) & = # 48 F 412 » £ & * CLC Genomics Workbench #2 5 &
i BiER L pFd 4~ 5 (Polymerase chain reaction, PCR) £ ¢cDNA % & 43¢
# tgy ( Rapid-amplification of ¢cDNA ends, RACE ) # jtv > £ 78 ) % 50
Ck2755_c0_gl_i18 A Flenz £ « % A 1 39 4 AR pET2la(+) 117
582 (Westernblot) szzad-v B3 #4218 » 55~ %1% 7 (Escherichia coli) +
# 3% 0 f 40 & 47 3% & ( Gas Chromatography Mass Spectrometry, GC-MS ) #-
W FE A 4 5 Linalool o F14 45235 f6 + 42 A A4p iy > 2 Hgit F il B iR 5
W AL E-HEFHAFM P TARBRELE RS FT A
SUF I EAR o

Mz ¢ 41, - H § & = fF - Linalool
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LR REG BRESEFEAAZ G PR R

3T P8 g

' W EHRRETRE
2R EIRERKRATHRA Y 2

"3 iFE » chiachenwu@ntu.edu.tw

&

+ B P & (Cinnamomum insularimontanum) % % 3 4% % 2. #- 4 (Lauraceae)
B2 (Cinnamomum)fHfs » £ 5 5 7 S BEFHA L c 2T HAL ST o
H2ZIAM 2 AL AL SFTHR T s eGSR T ERKERSS
F 40k 47 F 3 & (SPME-GC/MS) 4 17 76 1% #2025 £ § £ % 2026 & *+ %
ZEFEFESL  NFEHBHEF LT A2 BEERE o L R R Y
IBA~NAA % IBA £ NAA R & rdZi8 (T §E38% 37 2 P 2 £ F adZ¥t & s
Lz P LS T AR BHFEFE IS 2 LR PR VRN
Citral+Neral ~ Camphor ~ Linalool ~ Caryophyllene % Methyl eugenol % = 4 5 i »
FREIHFPEPBEETALZSBE B -3 F(2025 & 8 7 ~2026 F 1 7 47)
WRET O MABHZ ARSI L EFEES - R H P Camphor 3
Citral+Neral % 1 & 2 22 BHREIZEZT > ML BT IFESNRLE S 0
RoAFE-HAFRTHECTHEN - FRFERY > e L FARESLS 2

BER & PfRIF > £ 450 X ARTE > FHAEIF S 22.0% 0 Fu F 212% 0 X2 Bk
k257 > 12 IBA 8,000ppm 48 e H s @ F gAF AT A R 0 ¥ iE 40% 0 oA

VEMFLIR RAV AL SHEE AP TAE R L B
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BB T RT3 A P eRE G JIZH Yy

TR
FER PR EY

' W LA FLEFREEML GBEIT 600355 £57 L% A ¥ L F it
300 .

PR ERCEHENRTD AT RE & 2600355 A&7 A RAT L F R 300
ggkbo

TuiFE o kyho@mail.ncyu.edu.tw

F &

ITE POAR A R PR B 2 Ere i 0 M GE A E RS 2 B g
WG RFIRT E R A A VLR TR R T 2 5N o AR Y
2 ¢ 42 (Cinnamomum osmophloeum) w * 5 H#L > 33 3 Fe % B 22 55 v g2 44
Hifp2 L2 B Fs LR FARREFZ L2582 XN R2 A58
ERIES: R e i S AL -5 ViR b
2mtgEd B2 B BB KRBASIHA B k2 RS 2 B

%§£$%§?q““&4i4££?ﬁ%%25%€ﬁﬁ%4ﬁ£%2ﬁ
ERHFLAPM -G FP > %0 P 2 KREFIT LT (TR ﬁﬁ,"q;._ BB 2 B tgE
AEEEERFAR CBEMBE? oAt R AERFALAR > RATEF 2k

R OBWMBPHRT R P BEERAT
TR TRB PR T 0 368 P ik R AE A RS EAFLR
RS HMEFHRT AR T i ¥ FH 2 L B 57 175 £EF 2
HEBRBRFEZADRT LT o
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1% 393 B8 (776 ATRBEAR RIS RS 506

*#r—;l‘%%?l*

LRz BAE AT k040247 3 3 2L 1458 0

T iFE  erecta@nchu.edu.tw

i &

AFEE n RITEA AT G 4 R EH S AR SRR AT A
Moo FARiTR B R Ed R B Ed PR THEH N LRHE IR F
RB AT TRFER AT o d T FHLH AR E BT R A2
EAE R AP ERGAT A AME (H) J2pF2 2@ o 200
PG AT i Bplag§ 82 (DBH) > i jFHC G 2T RIAS & R
B R iEa ¢m45¢#4%€£ AR R AR ALY ERIEEF

AEB A BAE F R AR RS R 2 - AR R
A% - & 53N ﬁjﬂs_i] BEE T O E!'J—EJ&% Chave % 4 (2014) e ¢+
AR50 L IPCC (2006) = 2 ¢4 3R F ks (ALRWE £ 2022)
TEAER o RE A - Rpun Epﬁfw“" QAR A ki R4 414%%
61.18%z2 F » § HeTfplfe i R b i 0 @ AR B 5 1% = 5 o8 5N ORI
JEHER ATl REA 442%3 6928% » feif Bt 2 o BEEG3 G 0 D = %
SR GFECA R AR R AR S £ 2 %5 1L (RMSE) 4
W% 1.06~78.79  0.78/kg C» T 325 %7 A 3% (MAPE) A % 5 23.9~34.1
~163% - B BAEFL A Ltk AT REFRELLELE E 6580% &
S R

\\\Xr
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BRI A M A RS RRRES G2
3E IJ 1 ?JEMJ—; 2‘5‘ Nﬁ 1%

"H 2B R EHRRBEETRE &0 106319 £ 43 % & F BARR T B |
B o
2B R E RS T AR R 0 100051 £ A F ¢ R s AE S35 o

METR 1 £ - chiachenwu@ntu.edu.tw

&
24 (Cinnamomum kanehirae) % % %% 73 R 2 BRERHE - & AR
an%pJHﬂ@ﬁﬂ¥hﬁE@ff AETAET R ERE 2 ﬁ@@sﬁﬁ
A TR FR R A Y A ER S E R TR R R
#m}fsna, B2 AAH P PRy I HEEAFDAE 3B &L LEP 10tk
FREPAZL N0 PET - BEHT > EEIFRER) R RpARERFLE
BT Wik B p R R LR &k 2 @ﬁofﬁﬁﬂ T T
ZERRFERA GRS L EE IS AR RS RS SRR
& g % (internal transcribed spacer, I7S) R 7|4 45 » ¥ 2 NCBI GenBank 7 # &
BEFREFVH B AEFE Eﬁf{,—,*“ Colletotrichum o 33 Fe A~ W * 7558
2i RIFREFRR SRS BRI HRE Y S A A E Rk
A hE A RB R RE A IR E A RRE- B RARBR AL T RE
oS PFR/F AL P A RS VEFREZ FHERE Sy LA NER
R UGER A R & k2 RBRIUE RIELR TR AR S FEL S o
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384 MYC2 B4 L e 42 55

'Rz 2 A EHRBRBRTT RS L o 10617 447 4 3 % REtipk e B 15 o
BT | f£% > fhchu@ntu.edu.tw

K
RS S SUE N T o P O F R LR R S A

R AE Y & F (terpenoid) B o F ’T" v f% (jasmonic acid, JA) & - faf

FoORURT AL 0§ EET]F R NE € FF i BHLH 7%
MYC2 # 4 F)F+ 3n i £ JA S #ehd & 5|5 o % ;%ﬂ; (Taiwania cryptomerioides)
5 #p #4 (Cupressaceae) & i* & e &> A 4 B F# i cn B X R & 5
(sesquiterpenoids) ' cadinene 5 i > AF % F AW e B HBL L S fE
(sesquiterpene synthase) 2 & =ik » (e $F b PFHE AT AN 7 R -

F‘?ﬁ#ﬁ Ao & 48 MeJA 2 {8 TCTPSY &2 TeTPS12 2 & kg% + 2 » F)pt i
R fEE AP E S T MYC2 342 o A5 § &% 3 B4 $1 MYC2 #4573

mu gL E TeMYC2A ~ TeMYC2B ~ TeMYC2C » 538 0% I #4178 T = dﬂz e
R G JA L e Ayt a cobHLHINe + 3 0 %2 7 1 i & = s b > 2 247 cadinene
&R BEF M TeTPS3 o 5 70 7 @ 3B % > BB R E# & (Nicotiana
benthamiana) #jpF % B2 pE# H 22 % Hjtr (Yeast one-Hybrid, YIH) # % 3 B
TeMYC2 %t TcTPS e+ 23 2 AR R i 4 o o WHEETF]F g &0 4

B R RUEELH S e E-box MBSV TR A (3 ﬁ;ﬁd @ TcTPS12 ka3 & 47
M4t BE-box %4 =227 E-box &B 3B LR LR > #F a1 MYC2
BARF S P ARG Bt e I oo

BRgss @ 4 s s BL L A MYC2 ~ 475 -~ fade
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+ B ¥R (Sassafras randaiense) ¥ FIv % 2 2 2
BRELAHT AL E BT
MACH | e

AR L R
BN R s

TR £ » cachiu@nchu.edu.tw

F &

& B R8T (Sassafras randaiense) % & 43 P L RT W ELZ A P m A
HILIBFAREAAMFL c AR %ﬁ?’:-‘fiﬁ*f%ﬂ?{? RERFARE 2> TR
PR ARERR AT A2 R PR AF T HEE LR HRE I BEEFL
# #1¥ 7 (arbuscular mycorrhizal fungi, AMF) R 3 FEE 0 TR R AT)
BRI A E MR AR E AR E AT ¥ X Rtk 2 (Forest

soil, FT) ~ # & 13 f7] Funneliformis mosseae (Commercial mycorrhiza, CM) 2 %

BAASE (CK) £F 7T 0 @#% "RIFBRBRAH T AL E 2B E - L5 T
R BEGE R PEA B R o paE Acaulospora excavata ~ A.
morrowiae % Scutellospora calospora % 3 #& AMF » X 3R { #7/] w13 k 7~ LE T

oz due 22 A E KA 2T LR BHT ) Ak w%’: At s
4 oA AMF vV EFied BBy A2 32 A4 5 27 FT-CM 2 CK
EdRz 5B A EE AN S 21632050~ 18.77+0.66 2 11.05+0.65cm » ® FT
BCMBEEFR W CK AR e B P EAEIHF LR > B3 REHD &R
2 T/Rratio EERM HA* FEBLRAT L BTy A2 2R o AT
BARET LRERET T RRR ﬂ*%%mﬁm & 4 TR AMF #2487 i
e AL EOHP R EARD IFL #H-ﬁ/}flﬁk BPERANAEF {22 £ RaE
ko TR LT )@H“i&*%ﬁ‘ﬁm% wEART 2 A e
[Batx ] 4838 EANE AR 2 ~ 2 2%
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BB R eILH E %4 1 (Abies kawakami)fa+ # 5 & 0]
BEELIEE—NZRERREOFZ A4 FEER T 5 B

ERE N T

* 2 .o sz - B
WA EE > T+ fa/ erecta@dragon.nchu.edu.tw

&

4 %4 15 (Abies kawakamii) 3 % % % A FAp IR ERHE - X R ATFE T
PR HARRCZRTI BRI VIR TOFZ A A REE R P
A AR 2022 3 2025 Eah e £ LY T E 2026 £ 4 0 e BRI ORTH
AT ER R LR R ATSE P F U A 1 L AL E S ST M &
P2+ #R sy R EFRAT RIS o BiEE%R fhR%R R he AR
SRR AL 0 3 2026 &£ 3 0 BAREARMEF T F 320%5F 0 e
4 B8 % (H-9.04, p=0.03) + ® AE¥ & 0 A B X Ay #f m(p=0.03) » fierck 48
TR F (p=0.0625) B fF»c %97 BF o Mor RS MRS ol a BiERRR
PEHEF813% AREEWAI3% > LHEIT 1 RO ERERFIEL 0 Mo Ry

CHESFRBLFN e A B8 TR A > £ 8 L X (Capricornis swinhoei)

P ENRApEODE G E 2242 2 AR AR TRT R B PS BRET

FOoHTATHERRTREDTASLER LT A LIRS MR Rl
FLATIRTFLEL o FENF 2R A PEREFALPV AL LATUE

FELPR T RRE BEAFERREEERR > RS LD FETEE
HiE 2 Ao
MaEz LU EHF AT A AT FT
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£ LK 24 55 kA iF

ﬁ@@l\&ii”

'R 2B B AHRBETETRE & 10617 £ 143 < % % REGER T £ 1
5L o
BT | e - fhchu@ntu.edu.tw -

KE
£ F24% (TTESNo.24)> »~ & Tuw@g > 34 8hs LEABRRMEE 5
FE2 AR T W8T T 259 TS B M) Rtz 2wt
FUBRERFE B FELFBERDEIEE L CAGERF Y NFEA
Fa LR NE - B Y B %ﬁ’ﬂﬂrﬁﬁé%*giﬁ%%*%ﬁmﬁﬁﬁﬁ
o ATY g BAF p‘fi F2LUEBFARGERAF 2V R T AL EE A &
LE TS E R e g A I P B (methanol) £ @ = (hexane) i {735 |2
XA EE S T L #E R 47 B # & (gas chromatography-mass spectrometry, GC-
MS) 7 it S FR MR L ERATEER S n LB %
GEFT RS L R 245 GEAFAPM B St I I KR (next-
generation sequencing, NGS) & (7 #4884 47 > WL et & 24 BLe R A 2
BARAFD XA K GET o B ML F P2 £+ 2 s éqiﬁ%ﬁﬁ
FlF o AT AHELLFH L EF 2 RBEM TS E2HEAF 22
AR B AT M FEr T R K 24 SERE F OORSE ] X5 LR
SR SET AR ETRAE GHTHRY REBAR § -
BAE D K 245 A AR EE L £ B S A
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et et RS O R 2ZAT R
Rt G E

R Ak o I B e 912 B KB AR M R 1 B

T ¥ yutingwu@mail.npust.edu.tw

B2
41 & g (Leucaena leucocephala)® . r?lg NEE 2 i~ B H R
RiZhGlELELE o 1!/%‘3—',-—? L0k e ET ¢ % 7 £ % % (mimosine) > ¢

FUR A4 hs 783 K o 5 BRI RE B B T A e A

BB R LR ¢ PE A L AR A SRS B MR E TR RN
APFERBERL N mAET e TARBPERApP ARNT RH T AT
BIb 0 200 R IR < 5 R 0 0T 5% L Brenig ik s iR 0 £ R LT
oD Ry ATA R c AFETEEERTE PN S E 1P L H(Acacia confusa ) ~ s
¥ (Macaranga tanarius)* I &= (Miscanthus floridulus) > 54 T 7 2 3234 A& >
LEARISEET 4671447 53 S F @R 7 A 4718 5 F 670 B ASV(Amplicon
Sequence Variant) > ¥ §F 5 83 % ~ 183 B ~ 293 £ ~ 539 f ~ 670 f& 4= # Fp
TRF? TR ks FE A Br A R mAEE e SHY  AHER
% = B A4 B 5 Gaiellales : NA ~ Subgroup 6 :NA % Xanthobacteraceae : NA
; 3% 4 B 5 Amycolatopsis ~ Bradyrhizobium % Streptomyces ° ﬁﬁéji‘ KB
BAEEKRFLALR NwmEFEE 22 (PERMANOVAP<0.001) > # ¥ & % 512
B3R R BT LD RLL B Ap A A 4R
AFAp M EAEE RS o Bt AFE T AN T LY & A ¥FKk DLI2 2
DLIA2 » #3525 7 128 AfFH = X3t Hhs%? Hipld &% .
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Effects of Different Light Conditions on Leaf Morphological
Traits and Photosynthetic Physiology of
Phyllostachys makinoi

Yu-Ting Tseng', Ting-Wei Chang'”

! School of Forestry and Resource Conservation, National Taiwan University, No. 1,
Sec. 4, Roosevelt Rd., Da’an Dist., Taipei City 10617, Taiwan.

* Corresponding Author, tingweichang@ntu.edu.tw

Abstract

This study investigated whether Phyllostachys makinoi adapts to different light
conditions over time through coordinated adjustments in leaf morphology and
photosynthetic physiology, including chlorophyll allocation, net photosynthesis (4),
and photosystem II (PSII) photochemical efficiency. The experiment was conducted at
the National Taiwan University Agricultural Experimental Farm with four light
treatments: full sunlight, 50% shade, 70% shade, and 90% shade initiated in early May.
Measurements of 4, SPAD, chlorophyll fluorescence, leaf area, leaf thickness, and leaf
mass per area (LM A) were taken once before the treatment; and then, the measurements
were taken monthly from late May this year after the treatment started in order to
evaluate temporal changes. From May to August, SPAD values differed significantly
among the shading treatments (all p < 0.001), with lower values generally observed
under full sunlight and higher values under stronger shading. Significant differences in
Fv/Fm were also detected at each sampling time from May to August (all p < 0.001),
with full-sun plants generally exhibiting lower values than shaded plants. 4 and leaf
thickness showed significant differences among shading treatments only in August (p
= 0.0065 and p = 0.0374). LMA differed significantly among treatments in June (p =
0.0049) and early July (p < 0.001), and among sampling times (p < 0.001). Leaf area
showed significant treatment differences only at specific sampling times. Overall, the
results suggest that physiological and morphological traits of P. makinoi leaf showed
physiological and morphological responses to different light environments within a few

months.
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Bu A E(REF S EL AR ETE)
AR R AR 24201 KR
B | B FARE | HLER AP e %
1 O112-1 13:40-13:53 |+ 42 p A2 A7 o ded 2 1 g fF iEe ~ R
2 O111-1 | 13:53-14:06 |[F* FHEPH A 472 HFHARARp L5 2 B EFZ 3 X~ e n
RSB SRR AT s BRA R B,
_ . _ N /4 5%~ 3‘ 4|
3 Ol111-2 14:06-14:19 %12 UVB 2 & 1t yfp &
Opuntia ficus-indica Powder as a Non-Timber Biomass Bio- |Ahmed M. M. Ahmed, Ahmed Y. A.
107 22 p 4 0O111-3 14:19-14:32 | Coagulant for Wastewater Reclamation and Water Reuse in | Mohammed, Zeyad A. M. Bady, Ahmed M.
(R¥pw) Dryland Afforestation Fahmy
Session 1 AAHE L LGt B2 2 G EE BT |
5 | O112-2 | 14:32-1445 |, HARFHSFLEMRL L GENTCETEET s -
[
6 O111-4 14:45-14-58 Effects of Woody Biochar on the Stability of Sweet Potato Saravana Pandi Sivaji, Bo-Chen Shen, Chia-
’ ’ Plant Microbial Fuel Cells Amended with Sintered Sludge Ling Kuo, Chung-Yu Guan
. . Wt ol e B BEF A2 EP AT IR ¢ Nar L g
7 0112-3 14:58-15:11 A T T ey o @~ FEE
(= 4
‘ . Sult.‘ur—EI.lgmee.:red Biochar from Forest?y and Agrlcgltural MM.M. Ahmed, Chih-Hao Liao, Yu-Ting
1 Ol111-5 15:30-15:43 |Residues: A Circular Pathway to Cadmium-Contaminated . .
.. Liu, S. Venkatesan, Yu-Min Tzou
Water Remediation
2 O112-4 | 15:43-15:56 |s:F c @& 2 Sikag > M A2 2@z §Lo IHEEGhEF2AB
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Opuntia ficus-indica Powder as a Non-Timber Biomass Bio-
Coagulant for Wastewater Reclamation and Water Reuse in Dryland
Afforestation

Ahmed M. M. Ahmed">", Ahmed Y. A. Mohammed??, Zeyad A. M. Bady?, Ahmed
M. Fahmy?

! Department of Mechanical Engineering, National Chung Hsing University, Taichung
402, Taiwan

2 Assiut STEM School, Assiut 71511, Egypt

3 School of Sciences and Engineering, The American University in Cairo, Cairo
11835, Egypt

* Corresponding author. E-mail: ahmed. mahmoud@ejust.edu.eg

Abstract

Water scarcity constrains afforestation and nursery production across arid and
semi-arid regions, yet the chemical coagulants used to reclaim wastewater for irrigation
are imported, energy-dependent, and leave residues that acidify soils and impair
seedling establishment. This study evaluates milled cladodes of Opuntia Ficus-Indica
(OFI) as a plant-derived alternative. OFI is planted widely for land rehabilitation,
shelterbelts, and erosion control on degraded slopes, and because cladodes regenerate
after cutting it functions as a renewable non-timber biomass product. Cladodes were
peeled, oven-dried, and grinded with a low-technology chain requiring no imported
reagents and no electrical input at the point of treatment. Coagulation was assessed on
municipal sewage by standard jar tests. At 1.5 g/L, OFI removed 97% of turbidity,
92.8% of suspended solids, 99.4% of BOD, 99.6% of COD, and 99.92% of total
coliforms, together with 69-92% of heavy metals, while holding effluent pH at 7.25—
8.0, a range compatible with nursery substrates and forest soils. Performance is
attributed to galacturonic-acid-rich mucilage polysaccharides bearing carboxyl,
hydroxyl, and amine groups, which remove solids, metals, and pathogens in one step
through interparticle bridging and adsorption. Treatment cost was about 97% below
chemical coagulation. These results place OFI alongside tannin- and Moringa oleifera-
derived coagulants and suggest a route to closing water loops in dryland forestry:
reclaimed effluent for nursery irrigation and establishment watering, produced from
biomass grown on the same degraded land that restoration programmes aim to recover.
Keywords: non-timber forest products; bio-coagulation; Opuntia Ficus-indica;

dryland afforestation; water reuse
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Effects of Woody Biochar on the Stability of Sweet Potato
Plant Microbial Fuel Cells Amended with Sintered Sludge

Saravana Pandi Sivaji', Bo-Chen Shen!, Chia-Ling Kuo!, Chung-Yu Guan'-**

'School of Forestry and Resource Conservation, National Taiwan University, No. 1,
Sec. 4, Roosevelt Road, Taipei 106319, Taiwan.

2 Agricultural Net-Zero Carbon Technology and Management Innovation Research
Center, National Taiwan University, No. 5, Ln. 42, Sec. 4, Keelung Rd., Da’an
Dist., Taipei 106032, Taiwan.

* Corresponding author: cyguan@ntu.edu.tw

Abstract

Woody biochar is a renewable carbon material with potential to improve
electrochemical stability in plant microbial fuel cells (PMFCs). This study evaluated
the influence of woody biochar on sweet potato (Ipomoea batatas) PMFCs using soil
and waste-derived sintered sludge substrates, with emphasis on resource recovery and
operational stability. Eight treatments with four replicates were established, giving 32
experimental units, including soil microbial fuel cell (MFC), soil PMFC, soil—sintered
sludge mixed PMFC, sintered sludge PMFC, and corresponding biochar-amended
treatments. Cylindrical acrylic reactors equipped with graphite felt electrodes were
connected through a 1,000 Q external resistor. Voltage was continuously monitored,
while substrate pH and electrical conductivity were measured periodically. The soil
PMFC produced an average voltage of 138.03 £ 12.22 mV, the sintered sludge PMFC
reached 162.29 + 20.20 mV, and the soil-sintered sludge mixed PMFC showed the
highest performance at 392.01 +45.23 mV, with a maximum average voltage of 793.16
+ 59.45 mV. Biochar did not consistently increase voltage output, but reduced voltage
fluctuations and contributed to operational stability. These findings suggest that woody
biochar may function primarily as a stabilizing amendment rather than a direct enhancer
of electricity generation. Integrating woody biochar with waste-derived sintered sludge
provides a potential pathway for sustainable resource utilization and low-carbon

bioenergy applications.
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Sulfur-Engineered Biochar from Forestry and Agricultural
Residues: A Circular Pathway to Cadmium-Contaminated
Water Remediation

M.M.M. Ahmed"?*, Chih-Hao Liao'?, Yu-Ting Liu'?, S. Venkatesan?, Yu-Min Tzou'*

! Department of Soil and Environmental Sciences, National Chung Hsing University,
Taichung, Taiwan

2 Innovation and Development Center of Sustainable Agriculture, National Chung
Hsing University, Taichung, Taiwan

3 Department of Chemistry, Vignan's Foundation for Science, Technology and
Research, Guntur, India

Corresponding Author: Prof. Yu-Min Tzou; Email: ymtzou@dragon.nchu.edu.tw

ABSTRACT

Valorizing forestry and agricultural residues is central to circular bioeconomy
strategies for sustainable resource management. Here, a scalable sulfur-
functionalization strategy converts sawdust—a direct forestry byproduct—and rice
straw into biochar adsorbents for aqueous Cd(II) removal. Biochars generated by slow
pyrolysis at 350 °C were modified with 96% H2SOa4, 2 M Na:S, or 2 M Na.S:0s, raising
sulfur content to 13.27% while enriching oxygen-containing surface groups. Elemental
analysis, SEM-EDS, FTIR, and XPS verified diverse sulfur moieties (C=S, C-S, S-S,
S?7, SOs*7, and SO4*") together with carbonyl, carboxyl, and hydroxyl functionalities.
Functionalization increased Cd(II) adsorption capacity by 4.8-9.0-fold for sawdust
biochar (maximum 39.38 mg g') and 17.3-fold for rice-straw biochar (34.40 mg g),
while reducing equilibrium time from 4—8 h to 5—-10 min. Pseudo-second-order kinetics
and Langmuir isotherms were consistent with predominantly surface-controlled
monolayer uptake. Density functional theory indicated that sulfur incorporation
narrowed the band gap of Cd-bound biochar systems, reinforced Cd—O interactions,
and provided additional Cd—S stabilization, supporting a cooperative oxygen—sulfur
mechanism consistent with Pearson’s Hard and Soft Acids and Bases principle. The
consistent performance gains across two feedstocks demonstrate that streamlined sulfur

engineering can transform forestry and agricultural residues into rapid, high-capacity
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adsorbents for heavy-metal remediation. This approach links wood-waste valorization
and clean-water technology with sustainable forest-resource management and circular
bioeconomy goals

Keywords: sulfur-engineered biochar; sawdust,; rice straw,; cadmium remediation;

circular bioeconomy

Graphical Abstract

Cd Adsorption Mechanism on the S-modified biochar surface

< -

Saw Dust SDB
(SD) <0.15 mm @

adsorption

350°C 4h R
S-modified biochar increased Cd ‘% @ < R
‘4 adsorption s

RSB

Rice Straw
(RS) <0.15 mm

Sulfur-modified sawdust and rice straw biochar enhance Cd(II) adsorption via

complexation, cation exchange, electrostatic attraction, and n—Cd*" interactions
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FLRBRERAE FHAG ERBEEE L EHELZFRLE AT
ERBLERER CERIED 2 BRoa 3t 0 A2 (F EREFEE)
SET B 2050 E R PP RT ARG IR E S hiR T R o AR T
Friadez (FTEAAEFREHELRE) URAIROAANS L RE ik
S AFZ YR RS EH ‘*T#J ST AR R AL
BAREPAGESFIFAHI AT 08 GECEAFRLE ~ X 4R
CNS 11031 B 5% 2 & (7 pHfd 3 4~ éﬁfﬁ&ﬁua AR RFEET K S
BRSNS FREEREMETERAE A H(R kR EANREF)Z P ERLE
o gt b o 51 EN 15804 2 & ix i ke b ¥4 > 2 2 & S 1 B (AL-A3)mR &
Perm R BRI REAT A ERP R AP RS EHA S AR
aa%\éﬁﬁaﬁﬁwﬁﬁ R AR e R 2 iR
BREPEHECZAI ST AN EEL 5o

w

@
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PR AR R 2) 0112-10

DNl 8B V-T2 e S L R o
AN PLA4F & #1442 # FFF 3| 3D 5|5 i #

Rasm ' pgra "

TRz ¢ 82 8 A58 & 2402202 & 3 R EKR 145 5 -
BT | e - teyang.04@nchu.edu.tw

i &

F ' fe (Polylactic acid, PLA) F] & 247 ch7 | ErfE 2~ 4e 1 442 7 4 7% f2 13
v @ & L f AU+ @i (Fused filament fabrication, FFF)$Li? # i * 13D 7|
Epglz - o 2R S PLA R R v s g s m e B3 LR
#1 o PLA % UL-94 22% Y » F F 2 B RiF s BRFFFe asln™ 2 #
o RTHERER Lz AT PLA GBAFAT KA RA
f2E B WA 2 4 % L (Biochar) iF 5 4L > & 4 » | phr R gk 4&(Ammonium
polyphosphate, APP) % 4 fe %+ v/ %] % FFF * Biochar-PLA-APP 3§ & + (BPAC)
2 4t o 2 41% FFF 7 6 3D 4 218 4Rt 3 B A R & 2 4 k2 APP
7 sv ¥ BPAC RPB 3D F|Erd 22 B~ BEMEE 2 EE LR AL
AT SR fhed B B2 APP 150 BPAC M2 bt RARE R 5 B R R
BE o BT ERRULEFRS - APLPERS R4 L5 R F R
g Mt P EE S RA 0 7 HfRER S 450 °C 2 3 F Rt & oh
EMALARHA G RELFRR CHIDIESEE T KA 450°C 2 4 R 2
FIEr e R ORGP R o PR SRHT 0 A5 RE APP i £ 4
FOORHFEY E L RGEER 0 T f B AR T o e R
] S PN FRaE W o gt b s BPAC FIEr e 2 G EE B RS T S

BT HF R TR R RELE TIIEE L -

=
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v A-HRA RG] 2) O112-11

AAEEUE 2 TAKMBRET AR RIEAY B2 A BF

ET TR T S

VR ¢ B A AR % 0402202 4 ¢ B 3 R B4R 145 5

IR §4ﬁﬁx§fﬁ§wﬁﬁ mmmiﬂﬂAEE%%BB%o
S A B AR EATE B v 402202 4 7 B 5 T B AR 145 8
REET - 1 5o TF G chenyc@nchu edu.tw

#F &

BAFERRFMEE T IEME AR o RO%RA T B (Polyurethane ; PU)
CREBEHFP A LB IR AE > DA FE R WAL

o LA TS SRR 2 R T o IR h RS AR R OR
E—E P« fig (Waterborne polyurethane ; WPU) » "% #4273 4.5 /% &|(Volatile organic
compounds ; VOC)¥ k5 2 4 #8258 AR¥E O MK AMPEE wb-k w22
S EMEPT P T WPUZ £ 2 EMuE M R AL Flpt 2 TAH
%%@%@ﬂﬁ%%ﬁAﬁﬂﬁﬁﬁpfiaﬁwéiwwmmmﬁéwliﬂ
ARAANFEREFAY AR PV RS L FAREA LR AT LSRR

FHERBH TR AR I L E 2Rk B B B A8
TR 2 Le Ao B g AA; = R (Hexamethylene diisocyanate trimer ; HDT) £ 4
TEEF 2 AR 0 B A/ AN R E A BRI RS 0 S
WEF is A2 3 A WPU A% > 173 5 4 ¥z WPU 5 Rk - 3 %5
A e N RRFL I A & A/ S ) WPU 2o B i 7 2 (Zeta potential) X &-35 mV
fe+50mV 5 k4% 32.6 3 110.1nm & & B % & F > 915 mulFE T 5 2 K kA 4T
GoEe o RATE A B E R4 WPU 2 > 1t W E R 2w e i
o R AR o0 R o
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AR AARA BT L) 0112-12

e HPIC B BRES T RPE-PVAC-S BB & W
LB A AHB LT EH

=3 WASENE B ENE % N ok

L= g‘i’%ﬂzé‘f % 0402202 & P B = ?FE}J‘P 145 5L -

2E A FHHBFAT R 0557004 3 3 BAT LA L - E12 B o

S ¢ BB AR kP IE Srit 0 402202 4 ¢ r$ W B xR 145 BL o
i 2 i’F—*‘Ff » changcw(@dragon.nchu.edu.tw

K2
PEEETART R SHER 'JEEE'“ R R L IR
RGO KT F MR R o RA A I defo BB e
LT o B4 M2 KR AT B FE(Water-soluble chitosan, WCS) »
FEF )% £ fhdga KA BT B B Y B L P A fE 2 e T
F 3% 8 #-WCS s R FL ¢ ' fia (Polyvinyl acetate, PVAc)& WCS & iF + R il
RAEHE  $FMEF AHFIEF RS EF O RB R RR e RIRGE
WHEFILT o 5 AR PR RILT S B T mR S 4  AE L 00 pE
B id 2. WCS s i PVAC/# T+ i R 0.6 5 A# > 84wy ].\hﬁﬁg
A~ " K- B § Bifn = R 4~ (Blocked trimer of hexamethylene-1,6-diisocyanate,
BHDI) - %’%’E’ R Rt B § fafia A(NCO)E WCS =4 (-NH2) 2 K ¢ ' fi%
(Polyvinyl alcohol, PVA)‘I’ii’x(-OH) 72w F o 47337 I BHDIL 7 4c £ $H47 & H
BB RE T IR L B o B B 0 i e BHDL T 2 P2 S i
@ B OEEST S A 3t 19.0-32.8% > 5 BHDI 3 4v @ % > d&ip] BHDI £2 WCS "=
AFERWF o Fla s WCS 27 F iRk 0 2 0% A8 HR " B2 5 it
A E AT O A @ S o i 4e 5% BHDI 2 4F £t B i o i £ 7 4r BHDI
T WCS 2 PVAC/ % ROl AR & A IR ILL o s 7 g a4 o R
EP RS REAIZ BT ES

Er®
o g
GG

MEEF AR KRS RE - R i HP IS B 0

i
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VEH A RAEFE Y L) O112-13

B A TR EE KRR 2 R
2 A R R

PRz B F 4 Fr AR EE 8420402202 5 ¢ P g ® 2R 145 55 o
2R BB AHRE k2402202 5S¢ P os T AR 145 8 o
SHEY BAFRFLEFEY S 0402202 S F P oa R B E 145 85 o

* oy 20 24 = ER A
0T —"‘Ff v &+ 15 48 1 chenyc@nchu.edu.tw

&

PG OEREE AT R S 2 ROR e L e T R 1 WA ORI e
B dE AT R IR SRR S R EEE HN SRR R R Y o
AFEFUR/IAFTHEE 212 3/12FR1C SERETRRIET R AT R
RREFAEFTAL ERALS F R I H R R R R AT R T
& & = f~ fE # g (Lignin-phenol-formaldehyde resin ; LPF) » 3% 8 & B % 't 5] ¥ 4vig
R dbR A Tdge s SR BRI R/ A2 AT RNV RS RE
B oLPF M & 7 M2 BB ERZ F AL BT HA L@ FRE- 0]
e 15%AFEEUGE L L B LT ETHARE 1LAMPa Bk 2 F Bia ks d
0.7MPa 12+ > ® FEf#c g K> 0.3 mg/L > # & CNS1349 % - ”J se 20% ~ B &
BRRA 2 TAZERA 2% T RAZFTABRMZIF R ZE BRI AT
F AR EE UL-94V-1 %5 1815 483 0 42% > Bm A T & ARt &
¥ AR Z AWK R R F RGO ES
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CERE A-RA BT 2) 0112-14

FRREH AR YL BRAASHE LGS 2 BEal

Ke 2
b=:r—

iz

FE L pEs

TRz 2B 8 ERE & 2402202 27 7 3 H 2% 5 14588 o
A ¥4 > teyang.04@nchu.edu.tw

&

BAFHERED FLIERAER T OEAS N E AN TR X LEEFT R
47 © 4p % 11 4L (Phase change materials, PCMs) ¥ 41| * 4p %27 cBduex Jo e 2
CAETPRERF EMIARE P T B R ERN o T F R
4 PCM £ & 1@—3@%& KGR A o e BT R il R o o

R oo 1@ A HARFTAE PCMAF AR LAFAF RE EFR
B Eéif’é"?ﬁrﬁﬁﬂu”*Wﬁ‘;i‘% ERERF YR AFLEY JF R
BTG %”H‘f‘ » TR R ZARIRGFE T BRI T Bk *(-6+16 ~ -

16+24 ~ -30+60 mesh)£? * 43 f&(Lauric Acid » LA)i& (748 & » 7L & & B i at it
VLA E AR KR R ARM AL RRRBRMA 0 & AR S

MACH LR FEn ! BRSNS Y VR e B g e ﬁﬁi’?#ﬁz “t
“%bﬁ%%%m’ﬂ%ﬁHﬁg%ﬁiﬁ@ii%*%ﬂaw’%%ﬂmﬁ“
B4 A A o MELITRET O UREHREA ST REE
TR E VIS - R BT LA HH ER KRS HTE KT 0 -6+16mesh
“ a”%?i%»;@#ﬁ%%ﬂ" BRECR L 52T0/g(RA F 5 33.6%) Az
WERALA2C BARLELANBT R AL L BERERNS B2 LR

i R S
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CEHA-HRARFE L 2) 0112-15

’4’}’3‘_9‘/)}73‘(591"?’}?;/ Q’Fﬁi?”? :;\"m”eﬁ,"UVB’fg
Wk L R A

s R EF 31 Ap

TRz 288 (T2 AT -8 RE sy 4 040227 29 3 %

B pe 145 8 o
PR BB ANRE AL ST R 040227 S7 B g RE AR 14555 0
PR BAR ARE LR DR RREATL BRRE 0 40227 5 ¢

e % E AR 145 5L o
CR AT RAFEERBET Y T R 2 115201 A4 B B RAT Y Bk S
128 55 o

A £ - taiwanfir@dragon.nchu.edu.tw

F &
% b4 B(ultraviolet B, UVB)E.i¢ = A k£ it end & ¢t A 7] > FH ¢ 3
éﬁ-%m’?éﬁ 4 /% 1+ % (reactive oxygen species, ROS) » i = ¥ 1t B+ % f ~ R4+
NOTPEARBRAM Y AR en ERAFECEBH LA TE T
¥ i » kw2 b 4 2 (extracellular vesicles, EVs ; & fLoHia#)F1 & 5 2 F S5~ 2
PpFHE 2V TR e B L B B PSR ER SRS R BAR
FraEheRam PG HE pﬂl/ﬁw wre e ik E VARSI (v 4P
F e AT F PR EE R & 2 2 ]2 (Taiwanofungus camphoratus) F 5588 ¢ A
rimre b g e o FL AR KR e ¢k 4 e (Taiwanofungus camphoratus-derived
extracellular vesicles, TCEVs) » i 17 HaCaT * #f & ;= ‘¥ = UVB 3 ¥ &
B TR Fank o %Mot 0 TCEV £ 5 £ A 2 o slwmie ¢h f je ik
» 3o T G 134.6+4.6nmo T E G AR T 2w T AE o it A 47 > TCEVs
WRRRER T A A S PR e F 4 ¥ 7 L2 HaCaT w22 845 o 3% UVB 4F 1§ #2
;97 > TCEVs ¥ & fm?s 1375 588 ATP 2 = » "% i< ROS A » & fR4 B 88 55
> kT H 4)3 BAAN T LR MR i B e gt KR o Lt > TCEVs 7 F ¥ 4
ZO-1~occludin ¥ Claudin-3 % & & B Fadp B 39 4 3R> ¥ 3 & SIRT1-p-AMPK
~PGC-la ~ Nrf2 22 TFAM E R RMipM A c SFEM P 2% AF T HT
TCEVs 7 i iFec L st o ~ "5 F (VRS T F BRAPM 30 &3>
# % UVB % HaCaT smPz i & ek £ (L 4p 5 o d 3% *ﬁ‘_”‘“‘“iﬁ"'ﬁﬁd il U i
T2 A2 > TCEVs &3 174 X Rk X it @ 4§ B4R # a0 (b itdl e BERS o
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CEHA-HRARFE L 2) 0112-16

TRIBAEREI RREAFZ WG 24N

. N T ~ S
gL U Ee !

'R AR EHRBETET RS L 2 10617 £ 47 X % % E AL BEURE T £
1 5.
BT | fef » L+ & 4 1 r14625001 @ntu.edu.tw

&
AR RN i AN TR AU™ f8 g Mg (iR 'R 14 0 BB BRSER
(High Density Fiberboard, HDF)i7 & & i&#f & S 479 & & > 2 7 v T 1L
A 45(0ld Corrugated Container, OCC)4 ez fieid A 2% » B &AL & R 2
(Binderless Fiberboard, BLF) » " # = wjc @y Kl g2 £ f1* § & - 5§
A RIE S R R R RN LR T AAEEE %R BLF Y- 9
TR AR - % 5 & (Modulus of Rupture, MOR) ~ 3& 4 #i-#ic(Modulus of Elasticity,
MOE) ~ p % & 3 A& (Internal Bond Strength IB)% 24 hr 5 & "% 5 (Thickness
Swelling, TS) % |44 Bl:#> ¥ 2% & HDF i& {71t fo & % &7 BLF % A& 5 1.23
+0.05g/cm® » %33 & HDF 2 0.89+0.03 g/em® ; MOR d 28.7+3.1 MPa #
43 345+2.8MPa H#4c ¥ 20.2% ; MOE Rl % 8 4 5494 5 IB ¢ 0.82+
0.09MPa # = 1 0.93+0.11 MPa > 3 +4r %) 13.4% - 4& BLF 2 24hrTS % 39.6
+4.7% > %% & HDF 2. 24.8+2.9% > M7 @l g W afrsel 7 itz 4
Fha tHds ki txadmiied s ol SHEALE2 OCC
—RRARFTASEFRE LA EMN 2 AN RRLEAFE B v AR
LR QE/T}'_F;‘E‘qu,E[LAL"éﬂEE}/—E:‘I’}' 7@’#}93&4 o

BiAET ¢ wYCA B A RARL AR B M2 R B3 RAREE - p YL
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115 # T RAGFEFAS € | Fivhz 3 4
LT 17{<ﬁ‘4 NL g(gzzw 4, ?{EF \557* A ﬁ)
FAR A AR 24303 K%
= RE | BL%L | FLERD e %
1 0122-1 13:40-13:53 |Z L2 LRHpERE R E N QPP 2R FLRMMETF AT [ F R4~ FRE 3
s TR A R LM BB PRI R A b d . L
2 0122-2 13:53-14:06 . < : T £33
B R A 4 HEF - AL
107 22 0122-3 14:06-14:19 | prai i & 2 {5347 GLELAS R X
(28 2) 4 0121-1 14:19-14:32 | &3 & EHRFATER LS 2 2270 F 5| HEH -~ g
Session 1 Fl* 3467 4 £ R P HAITERIEEE L8
- -32-14: — - * 5’4“—,'3\"35*
> O121-2 14:32-14:45 (Rhododendron rubropilosum var. taiwanalpinum) 7= #p F Ao
0121-3 14:45-14:58 | L& ¥R w2 HBFET AR AR SHRZ
0122-4 | 14:58-15:11 | M4 chr B FF 2 2L 4T R\ G ET
5 N 4
1 0121-4 15:30-15:43 |Je* 2 fTEX R REL ZRZ F % A8 5 iR BEG~FRFE - MER
2 0121-5 | 15:43-15:56 %«%ﬂxﬂ%ﬁﬁﬁﬁhﬁﬁ% BEF CBAETEY
. ‘ " sEkde ~ e E S B FE o R i MR
_ . _ . E_“"L:‘/{Z.‘['ﬂé‘u,'\.m'_*" a ¥ ' XN
3 0121-6 15:56-16:09 |37 #7 F NE A%EEA L PRI
Session 2 4 0121-7 16:09-16:22 | 3> L4 £ 42 vm 2F R S 4 A LR RESZ NGRS -5 S A
] ) FERRFR @i B MGEHHAK {LAT? P L L3 RET X | FEE AR~ 402 - SR ATy
5 0122-5 16:22-16:35 K5t h A B L2 R 4
6 0121.8 16:35-16:48 L’.%i" ¥ 41 & Fi(Leucaena leucocephala) k™ + E &+ B ii P _%E s EBPE 430 e
fea A R BB ES
7 01219 | 16:48-17:01 |HHAV A VEEFELEHHEREIFEIHL BPE BmEL KRG

AR O0122F%

B LI FL AR 2@FTE 13 048> H9P v g2 10 448
2.%%. 0121 3 KfF - F 3

’FV{E\:@% 3 &4

4




T115 & FHERATE BEFA ¢ Bk o 4

el ARA BEFE LA K ETAR)

Farm 2303 %%

H= Bo. | &% FLER P 13-
1 0122-6 10:00-10:13 [ AL & ¥ed f& ik % 2 ¥ 3 ke d At § w = ERE R A % ¥
2 0122-7 | 10:13-10:26 | AT+ Bh L b Bl & Mo f i3 33 &0 g 237 TR T~ FRICRE g AR
PO #ﬁ?%ak@“¢m?¢w%§ﬁ%?wﬁ?§? oS
3 0122-8 10:26-10:39 B e B L b DR T RE P EMR
Spatial Variation in Bird Community Composition in an
4 0122-9 10:39-10:52 | Urban Landscape: A Case Study of National Chung Hsing |Yi-Ting Liao, Hsy-Yu Tzeng
University
10 2 23 p h—%q’ & ?\ R "F"Jﬁ;f'if?‘:"f & i{*#}%%— :%+; A T ﬂHi*_'_ -
(A8 7) 5 0122-10 | 10:52-11:05 %;* TR R S e T e g R ET e
Session 3
e |RE R AP R RS D T RS R AR |,
6 0121-10 11:05-11:18 ek BB BRI Bir-mE:
ey |BTEVERERERSEELSY R LR FRT |,
7 0122-11 11:18-11:31 e BEET 8 &7
Vegetation differentiation and stand structure in relation to | Gaung-Pu Hsieh, Yen-Hsueh Tseng, Hsy-
8 0121-12 11:31-11:44 |fine-scale topographic heterogeneity in a temperate forest | Yu Tzeng, Chun-Kai Hsu, Sheng-Zehn
of central Taiwan Yang

(=S aRLE L o

2.5%% 0121 5 K - = §

2ZEEEE 13 A4 B rEpdRY 10 A4 PRI E 3 A4

AR O0122F%
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ke
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e
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P

2L LRI AP E L REH{ATEZITLF
e N

"W e A2 &54FEp A& RFHE & 0260007 ® AT T A BB 15
A 5 > cytokinin2002@gmail.com

BE
Tl g R 1991 EF A Bl s WK 1] ha FHFEE > L Ls3 L
[f14p (Juniperus morrisonicola)iT ¥ 2 #c* = o L L 7T E A AP AF ML LFHp(
PP 3 > 1998) o & B Fj 2025 &30 L L A APFF IR T LFldp © £ ATE 2 R
» T EAR AR GIRNA R B REY o AT g BRELY L35 E
T LFpder £3TE 2 %EHOUZE AR A FE R R ALY LR P B et B
IMI e AFTL L A3 3,700m K E 40xS0m A A R w0 sedk T LRl
EAEE A BB BB 4 R B 3R A =% B 1 Ripley’s
K Sifick Bt B A f e B e S BN - B2 M7 2 LA HHAEE
Higr® > BHALEEY 3 -6cm> & 24 51% 5 F RS A FEZRIL
BBt A F W S HEST S fult S R BRI 2t dom o @t bk 5 5 R
e B o ¥ 12 Logistic regression 4 7 L [f]4p A5 27 = BK A5 20 B 50
R P FEBRERFRFRHRLALN429m A L EL R BHEZ IR
AEERLIB AT AR RESmP P ERREESF AT Imw 5 EHE A
FoImE L BEAT S AAT I mALIRDATF S I miELEHATF o LS
T kR BREETEAY ARAFGATRRL B H AP B R R
ZRFBE WA RE AR 20-60cm R R FARR A E LAY LA
cF -GG LU A2 LB ERE AT S Sy s S
ZRECRALHE0-60-0-402%2 0-20cm > B EF 4 ER FEAES > B
B EARRE2 T 4 1@ pgtp 3 2R AF 285 Fl 37 L X
835 EX LR EATEZREAFEL P AR TR FELEZFL S
Tz BRI S s A % ] 20cm E??%E'%% e t%i'};‘%’_}ii G ¥ 3
Bk BT A% BIEE 3 AMBRB AR B HEFENEA £ Rt

o e
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CEEA-HFHRLEEFET D) 0122-2
FomH TRA R SR MBEL PB4 L B
FIF R SHA T

SEF AR LR

11

S B LB P TR LT 01201 B K FAP i SRR M E
Bl 5L e
BB AP F HIRE G 0 91201 B LSRR o AR HE A LR -

*

—

C

i 3 EH o yutingwu@mail.npust.edu.tw

&

LR BTG 4649480 2 F o A A AfESF R H e gL a4
I in'riﬁv:éiiﬁ Bl o B PAHEEA BRI AREAE A RERER LS U
s 3 AT HER RERBEY M BERIPHRIAN KT FZ ALK
iﬁﬁﬁﬁﬁ#iﬁimﬁﬁmﬁ/%ﬁiﬁ*i?“4ﬁq+m%ﬂ%ﬂZ%
2,355,111 i B & R 7] > S # UNITE F42EF 5] 10 B ~ 43 B 5% ~ 125
P ~308 AL~ 565 B2 734 44 5 vt ¥F FungalTraits 342 B & 17 B+ &
FoRRROD I FIHLFRF BEFFLEF L RREF > AL FE
FEFAFFEILDLFT £ F 95 A A AIE - T 1 E FH#(Thelephoraceae
sp.) ~ =% B (Russula sp.) 22 54 & (Lactarius sp.)2- * & &3 F8 5 B iR o 2L R
BLARAIEET 0 A RERLPEBETE 2 DRSPS AR A EEF LR
(M@&MP<0mnoi§#wﬁ®@M:wwa\i;& ER)HETL AR EA

ety BEERR e Ra o pﬁi (EREAN R L SRR B T
16% » 3Z B3 2 I|F)F 1 3% T B MG %A 5’\%%@3?}’%“3%175?_%\ )
EFF P RET R ARBRLPREERET  FHET T HE R AATHR

34
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CEHA-HFHRABEFET L) 0122-3
R4 4 e FF Y
s ¥ET e
IRz P BB ERE L2402 27 3 5 FE LR 14555 -
i i3 erecta@nchu.edu.tw
F2
FR48 B (Brainea insignis (Hook.) J. Sm.) & TP P MBEIL R H

PR SHEREE B A (VU) $hod 30 H X AL AT WA B
BAZFR FRATIEHFARRF IR HEEHERTINLL - 273
AR s BRI T B LR R 33 % 10mx10m T o B B g R R
i~ A HESE PHIRB T o B R s 74 209 fhE kit o 2V
g&@ﬁ'@m7ﬁh%#ﬁ RpEAAEHELS ST A L FRiR-9 A

o

A FE-2 8 FA > FRME-R REBE-TE e A RER L R
AR s BRI L2 8 M7 L2 BB RERE TG AT RIS AT

PR G P L A R B R S A f AR L R S R
b o AR PR F R A RS K IR AR f AR R LR
CHEZHBEL L EANG T A IR A MR TR
P el o BRBEFFAPTEEET AN 2 RTE APHER S I MR E S
BRI R R G & FS
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vERH A-ARA BEKEF P AR) 0121-1

¥

EEA EHFLARFATERESZ 0250 F 351

é@_—’é’lﬂﬁi 1,2% Fﬁﬂ:—l :%\1,2

g ew #ipé%“r HAF 0w 0844005 22T 2 B F ¢ BT (98 8 o

R BAAECE LSRR P FRE LF - 012301 B AP i RE Bk 1
B o

i 2 f%ﬁ » cac335@tfri.gov.tw

P
AFEAZEHRLIE (i E R e wiBd A A SRR RE A G

AEALHEG AT HEIL X H LT TR L c AT Y g BFFHEES &
HEEREATE AP BESZ2 TR RE2 AT LR 302025 & 59 1

P> 25hatk®mp iz ® ~H o 25 :z:\;ﬂ* A5 A EEP-16~31 2 14 1 20
x20mH> > £ 61 B> (244ha)> A ANE=Zlem 2 A FHE R o B & K e
46 78 1,413 k0% 3 %75 (BA)@&{P 10,112cm?; 2 B % A F & A& 2 BA
B L B EHAD6T%E 1.1% - ELEBEEFLn=fikAE 5 X & F(Morinda
umbellata>13.1%)~* & ?ﬁ * (Fissistigma maclurei> 8.0%)% 3* % (Urceola micrantha
1 7.6%) c P RABIGESZ A e BERF LY S ERBARME G B F (284 R/

) EEZ 2254 /AR ) LA BH(IL2 #R/5 ) iE B 2 Hm 2 BA Bcm &

FROTLA o ﬁifﬁﬁi‘”’iiif‘:’“@ﬁﬁﬁ? R oA PRI R AR
4o® L s (Embelia rudis) & i % > g8 1 4 3 (Derris laxiflora) % % £ 4. % (Callerya

nitida var. nitida) w3 & > ¥ & ¥ % (Cissus pteroclada)? = ¥z v& % (Dimetia
hedyotidea)R| e % 3 o B % M7 » ES AT F A2z oA P L5 P AR
R R R N S IS TSRS Y R EIE AP,
AAEES GHRPLRREI L L2 ATEATI 7 TS 8525 5 K2
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CEER A-FRARE(KECFLAR) 0121-2

fl* 3463 B4 LR P HAERIE AR LI
(Rhododendron rubropilosum var. taiwanalpinum) = #p
LR T

PR R R

BT | f%ﬁ » erecta(@dragon.nchu.edu.tw

F &

4 4 % L FB(Rhododendron rubropilosum var. taiwanalpinum) & 4 %45 %
FEo AR A F AN 2800-3,000m 2 B LEREEA R HE S EHE
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Spatial Variation in Bird Community Composition in an
Urban Landscape: A Case Study of National Chung Hsing
University

Yi-Ting Liao', Hsy-Yu Tzeng !*

' Department of Forestry, National Chung Hsing University, No. 145, Xingda Rd.,

South Dist., Taichung City 402, Taiwan

Corresponding author. E-mail: erecta@nchu.edu.tw

Abstract

Urban green spaces provide important habitats for birds; however, bird
communities may exhibit spatial variation among local environments within
heterogeneous urban landscapes. This study was conducted on and around the campus
of National Chung Hsing University, Taiwan. Bird surveys were conducted biweekly
using point counts at 36 fixed sampling sites, with plant phenology recorded
concurrently, to investigate spatial variation in bird species richness and community
composition. From November 2025 to July 2026, 51 bird species belonging to 42
genera and 26 families were recorded. A site-by-species community matrix was
constructed using observed bird counts, Hellinger-transformed, and analyzed using
principal component analysis (PCA). PC1 and PC2 explained 41.0% and 14.8% of the
variation in community composition, respectively, accounting for 55.8% cumulatively.
PC1 was positively associated primarily with Zosterops simplex, Hypsipetes
leucocephalus, and Psilopogon nuchalis, whereas its negative direction was primarily
associated with Columba livia, Acridotheres javanicus, and Passer montanus,
indicating a compositional gradient in bird communities across the study area. Future
analyses will integrate tree composition and plant phenology to further examine
associations between urban vegetation characteristics and variation in bird community

composition.
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Vegetation differentiation and stand structure in relation to
fine-scale topographic heterogeneity in a temperate forest of
central Taiwan

Gaung-Pu Hsieh! 2, Yen-Hsueh Tseng® 2*, Hsy-Yu Tzeng?, Chun-Kai Hsu'
Sheng-Zehn Yang*

! Lienhuachih Research Center, Taiwan Forestry Research Institute, No. 43, Hualong
Ln., Yuchi Township, Nantou County 555002, Taiwan.

2 Department of Forestry, National Chung-Hsing University, No. 145, Hsing-Ta Rd.,
South Dist., Taichung City, 40227, Taiwan.

3 Taiwan Forestry Research Institute, No. 53, Nanhai Rd., Zhongzheng Dist., Taipei
City, 10066, Taiwan.

4 Department of Forestry, National Pingtung University of Science and Technology.
No. 1, Shuefu Rd., Neipu, Pingtung County. 912301 Taiwan.

* Corresponding Author, tsengyh2014@tfri.gov.tw

Abstract

Fine-scale topographic heterogeneity is widely recognized as an important factor
influencing vegetation differentiation, stand structure, and community assembly in
forest ecosystems. However, its effects within small permanent forest dynamics plots
remain insufficiently understood. This study investigated vegetation differentiation,
stand structure, and their relationships with environmental factors in the Biluxi Forest
Dynamics Plot (BFDP), a 1-ha permanent forest dynamics plot located in a temperate
montane forest of central Taiwan. The plot was divided into 100 quadrats (10 x 10 m),
and all woody stems with a diameter at breast height (DBH) > 1 cm were surveyed,
and twelve environmental variables were measured. A total of 2,379 woody
individuals were recorded, and Quercus stenophylloides and Pinus taiwanensis were
identified as the dominant species. Three distinct vegetation types were identified
despite the plot spanning an elevational range of only 71 m. These vegetation types
differed significantly in species composition, basal area, stem density, mean DBH,
and species richness. Among the environmental factors, elevation and convexity
emerged as the primary environmental gradients related to vegetation differentiation.
The results demonstrate that even subtle topographic variation within a small
permanent forest dynamics plot can contribute to vegetation differentiation and stand
structural variation. These findings provide new insights into the ecological
importance of fine-scale topographic heterogeneity in temperate montane forests and
serve as a valuable reference for long-term forest dynamics monitoring in central
Taiwan.
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Calibration and Applicability of Thermal Dissipation Sap
Flux Measurements on Makino Bamboo

Hon-Sing Kong', Ting-Wei Chang?*

! School of Forestry and Resource Conservation, National Taiwan University. No. 1,
Sec. 4, Roosevelt Road, Taipei, 106319.

2 School of Forestry and Resource Conservation, National Taiwan University. No. 1,
Sec. 4, Roosevelt Road, Taipei, 106319.

* Corresponding author, tingweichang@ntu.edu.tw

Abstract

Thermal dissipation probes (TDPs; Granier-type sap flow sensors) are widely used
to estimate sap flux density (Fa, pm s '), but their use in bamboo remains very limited.
This study aimed to calibrate and apply thermal dissipation sap flow sensors to measure
water use in Makino bamboo (Phyllostachys makinoi) in Taiwan. Each sensor heated
an upper probe at constant power, while an unheated lower probe served as the
reference. Fq was calculated from the temperature difference between the two probes.
To validate the method, we installed probes on three bamboo culms on 18 June 2026
and on another three culms on 22 July 2026 in Fuxing District, Taoyuan. Cut-culm
experiments were conducted on 7 July and 4 August 2026, respectively, to calibrate Fi.
During the periods, sensor signals and water uptake were recorded simultaneously,
water uptake was then converted into Fy. As the result, the best-fitted calibration line
for the Makino bamboo culms was Fq = 1068.302K'%2!7 (R?=0.7172, RMSE = 4.7666
pum s ). This result implies that the calibrated 5-mm probes can capture temporal
variation in sap flow in Makino bamboo. In next, we will use the calibration curve and
culm sectional area of Makino bamboo forest plot to estimate temporal variation of
stand-scale transpiration. Future studies should increase the sample size and incorporate
additional environmental measurements to improve the reliability of stand-scale

transpiration estimates.

Keywords: Granier-type sensor; bamboo; Cut bamboo experiment; transpiration; sap

flux
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Effects of Kaolin Additive on the Gasification of Miscanthus
in a Fluidized Bed

Keng-Tung Wu!*, Hsin Chen!, Chia-Ju Tsai'!, and Chao-Huang Chen?

! Department of Forestry, National Chung Hsing University, Taichung 402, Taiwan

2 Materials and Chemical Research Laboratories, Industrial Technology Research

Institute, Hsinchu 310, Taiwan

* Corresponding Author, wukt@nchu.edu.tw

Abstract

This study investigated air gasification of miscanthus in a 30 kWth bubbling
fluidized-bed gasifier to determine the effects of air equivalence ratio (ER) and
gasification temperature on syngas characteristics and bed-material agglomeration, and
to identify suitable operating conditions. Gasification experiments were conducted at
700, 800, and 900°C with ER values of 0.2, 0.3, and 0.4. In addition, under the
conditions of 800°C and ER = 0.3, calcined kaolin was used to replace 10% of the bed
sand, and the extent of agglomeration was compared with that of the control group. The
results showed that increasing gasification temperature increased the concentrations of
hydrogen and carbon monoxide while decreasing carbon dioxide. Lower ER values
enhanced the yields of hydrogen, carbon monoxide, and methane, whereas ethane and
ethylene tended to decrease as temperature and ER increased. Replacing 10% of the
bed sand with kaolin alleviated bed agglomeration and improved gasification
performance. These results demonstrate that controlling temperature and ER, together
with the use of kaolin as a bed additive, can improve syngas quality and operational

stability during fluidized-bed gasification of miscanthus.
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Research on Carbon Footprint Verification (CFV) for
Domestic Bamboo Building Materials: A Case Study of the
Moso Bamboo Laminated Flooring

Chia-Ju Lee', Ming-Jer Tsai?, Min-Jie Chuang'*

I': Experimental Forest, National Taiwan University
2 : School of Forestry and Resource Conservation, National Taiwan University
* Corresponding author; 190625001 @ntu.edu.tw

Abstract:

This study aims to establish a carbon footprint verification (CFV) methodology
for bamboo building materials and quantify the primary material carbon emission data
of domestic bamboo. It further evaluates the carbon reduction benefits of bamboo by
comparing it with other building materials. First, following the quantification principles
of ISO 14067 (2018) for product carbon footprints, a "cradle-to-site" carbon footprint
inventory method for domestic bamboo building materials was established. Taking the
processing of moso bamboo (Phyllostachys edulis) culms as the target of the CFV.
Results indicated that laminated bamboo flooring generates 2,386 kg CO2e/100 M? of
carbon emissions, which is 937 kg COze (or 28.2%) less than polished porcelain tile at
3,323 kg CO2¢/100 M. These findings highlight the potential of bamboo as a low-

carbon alternative to conventional flooring materials.
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Optimization of CO: Laser Engraving Process Parameters

for Taiwania cryptomerioides

Kuang-Ping Hsu !, Cheng-Jung Lin %, Ping-Hsun Peng*, and Po-Heng Lin *

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; serpjhsu@tfri.gov.tw

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; zzlin@tfri.gov.tw

Chiayi Research Center, Taiwan Forestry Research Institute, Chiayi 60081, Taiwan;
bspeng@tfri.gov.tw

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; afarmer@ tfri.gov.tw

* " Corresponding Author, zzlin@tfri.gov.tw; Tel.: +886-0223039978 (ext. 2604)

Abstract

This study investigated the effects of feed speed (V10-V100) and laser power
(P10-P100) on the engraving depth of Taiwania cryptomerioides using a CO2 laser.
Based on 300 test samples, two-way ANOVA confirmed that feed speed, laser power,
and their interaction were all highly significant (p < 0.001), with speed being the
dominant factor (F = 516.22, carrying 2.33 times the weight of power). Response
Surface Methodology (RSM) showed that a quadratic polynomial model provided the
best fit (Adj-R? = 0.806), successfully capturing nonlinear behaviors such as optical
shielding and thermal decomposition saturation. Additionally, the composite energy
density index (P/V) demonstrated a strong linear correlation with depth (R? = 0.925).
These insights led to the establishment of three process zones—"Precision Machining,"
"General Production," and "High-Efficiency Deep Engraving"—creating a

standardized parameter map for industrial application.
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Evaluation of Mechanical Properties of Kandelia obovata

Wood Using Drilling Resistance

Cheng-Jung Lin ", Ping-Hsun Peng 2, and Po-Heng Lin*

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; zzlin@tfri.gov.tw

Chiayi Research Center, Taiwan Forestry Research Institute, Chiayi 60081, Taiwan;
bspeng@tfri.gov.tw

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; afarmer(@ tfri.gov.tw

Corresponding Author, zzlin@tfri.gov.tw; Tel.: +886-0223039978 (ext. 2604)

Abstract

This study applied drilling resistance technology to evaluate the wood properties
and decode the growth history of Kandelia obovata. The results showed that the mean
drilling resistance was extremely significantly and positively correlated with wood
density and modulus of rupture (MOR), with the predictive power decreasing in the
order of wood density > MOR > modulus of elasticity (MOE). This study first
discovered that the resistance profile exhibited a "trough control dominance," in which
the minimum drilling resistance (Rmin) comprehensively outperformed the maximum
resistance (Rmax) in predicting wood properties, confirming that the structural
soundness of the wood is substantially governed by the low-density matrix. Although
the radial correlations generally weakened in full discs due to the spatial heterogeneity
of natural tissues, the cross-scale law of utilizing Rmin to predict Rmean resistance
remains valid. The radial fluctuations of the disc profiles can be scientifically classified
into three major categories: high-low variation, gentle fluctuation, and localized
variation types, digitally decoding the dynamic evolutionary resilience of Kandelia

obovata in balancing mechanical safety and physiological stress tolerance.
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Investigation of Risk Perception Discrepancies among Visual

Tree Assessors

Cheng-Jung Lin ", Ping-Hsun Peng 2, and Po-Heng Lin*

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; zzlin@tfri.gov.tw

Chiayi Research Center, Taiwan Forestry Research Institute, Chiayi 60081, Taiwan;
bspeng@tfri.gov.tw

Forest Products Utilization Division, Taiwan Forestry Research Institute, Taipei
10066, Taiwan; afarmer(@ tfri.gov.tw

* " Corresponding Author, zzlin@tfri.gov.tw; Tel.: +886-0223039978 (ext. 2604)

Abstract

This study evaluated the 22 indicators of the Visual Tree Assessment (VTA)
method through field evaluations of 30 Formosan sweetgum trees by five independent
groups. Results showed that all single-measure Intraclass Correlation Coefticient (ICC)
values fell below 0.50, indicating poor reliability, with half of the indicators exhibiting
significant systematic bias. The findings revealed a paradox: macro-level consensus on
relative risk rankings coexisted with micro-level divergence in individual tree
evaluations. Assessors polarized into high, moderate, and low risk-perception groups,
showing extreme binary outcomes—complete detection versus total omission—for
hidden and environmental indicators. This confirms that ambiguous textual descriptions
allow individual subjective risk tolerance to distort reality, undermining reproducibility.
Consequently, this study proposed transforming assessment indicators into de-
textualized, geometrically quantified metrics and mandating pre-deployment dynamic

field calibrations to enhance safety management precision in urban forestry.
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2 AT e B BHA LRI 115 AP e R FLFAT RE S K
128 5 o

R AR APE A TR 106 A4 XX T REGRRT BO1 B

i e - chtchang@ntu.edu.tw

F &
fr 44 B (Alzheimer’s disease, AD) &P % o ¥ L el i it Mg g 0 4
FACELERFF G ‘,gfz AfcEGEHE A T AR A ESOER RFL
- o AD I Fortig 124 @ % (Cholinergic signaling) £ % % B sk 4>
3¢ (Amyloid-B, AP) B4 A M o ¢ FE %4 fiy f* (acetylcholinesterase, AChE)
fF 4 fEe fieteik (Acetylcholine, ACh) - H #r4]F Bt 2t g sk e ¥ i5 (B 3 > 2
elfrinirs i P 5 @ y-secretase R 422 50k ds 7 Sk 3-v  (Amyloid precursor
protein, APP) =7 C-99 % £ (C-terminal fragment) 2.7 2] % Af 4 = o F]pt A=
7 F1* F i@ A (Pistacia chinensis Bunge) %40 > & 47 H ¥ ¢ fplesg iy fis 3r
1B > 2 f1*  y-secretase receptor =iwmF H-A| k tL o A W12 C99-Gald/VP16
reporter (CG) % NAE-Gal4/VP16 reporter (NG) =z 2 ¥+ APP ¥ Notch #p M 2
y-secretase BB > U H|ETF R A EIUHE G 2 4 AD R A P S e A
AChE g% ? #3R > R AEIHP &5 AChE Fr4lE4 > ICso 5 20562+
2.70 pg/mL > i ¥ P& 2 Eserine 2. ICso % 13.74+0.99 pg/mL o ‘w82 & T -
F @ AEIH S A 400ppm o 200ppm kAT > % APP-C99 4R y-secretase
AL RE AR ERT > 2 BB wre A0t 2 T 4R 2 Notch # /% > ®
ARECG & NG we2loe 355 FEIHERF FRAEIHILF J
hoe AD AAM AP ER2Z Y > T ELRAFRAENRT RN 22T G

o
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FRENBESZE ELEAL CEFH IS BN
a7 S S AR S S

PR AR EHBRBETETRE & 2106319 £ 47 < T % RATRR T B 15
R AR EHRRBETETRE & 0 106319 £ 4P X % T RETERT £ 15
SR AR EHRBEETRE & 0106319 £ 4P X T REERT £ 15
TREABCEAERBRBETETRE & 2106319 A AP < % R RiTRR T K15
A ¥4 > chtchang@ntu.edu.tw

F &

#¢ 4p (Juniperus chinensis var. kaizuka) 5 & 8% L2 F1EAFE > 2 30 &
TRPBFERATRSEN* P EBARY B e AT g R IR
Mzw FLEIL A RERTESEFBLFEMLG B EF (volatile organic
compounds, VOCs) 2 L4 4542 o HFid 1k 24572 58> B f 40k 47— 7 2
(gas chromatography-mass spectrometry, GC-MS) 4 4745 d it & & & e p £ » &2
Hob oriEg 2. VOCs 78 % % 40 K 47— 7 32 (headspace GC-MS, HS-GC-MS)
37 oGC-MS &% B s ip E300 0 £ #2 19 85 4 > 12 limonene ~sabinene
~ B-myrcene ~ bornyl acetate ~ B-clemol ~ y-eudesmol ¥ o-cudesmol = i & = 4 o
Mo x IHFETFLR ERG2ZIIRHENIIEI BERHE I B
LR 2 E R s EEEF (1.05£0.13%) > #F &1 (0.70+
0.01%) - HS-GC-MS 2 % k1 & * 24 #% VOCs 2 =4piT > ¥ ™2 limonene »
sabinene ¥ B-myrcene i - & 50°C iF 2T > P VOCs 2 L4 € & fsF ¥
B>t 30°C; #i VOCs efdsg it 3 % » w 35§20 50°C P A3 4c 0 B m
BRHHI VOCs g2 £ & F]F o SFhorit > ST p EMHF N T RF S
AR BRTREFRE VOCs s > FHEF & F Rif 2 05 o4 Tk
B o AR 2 BRI F R R EREEEPE g
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Y R RN (oS NERENE T -

PR AL A THRERE L 260004 £57 L% AT 2 F Frie 300 5 -
PR A F R SRR ko 55750 & HRE LA L - B 12 5L
SHE AR AR ENRBETETRE & 210617 A4+ % F RATERE K 1B

A £¢ » keocylin@mail.ncyu.edu.tw

F &
#A B (Phellinus noxius) 3 i & #4410k L & R 5 > #4844

CEAMEE R 3R T RTER R s T WA Y P E RER IR
—3f 75 ﬁfﬁ (Agardilution, AD) = —3F4fid 2 FrFpek m AT ¢ FEF o %ﬁ
(Chamaecyparis formosensis) ~ % & 4 4p (Calocedrus macrolepis var. formosana) ~
¥ %1% (Taiwania cryptomerioides) 22 % % @ 1p (Ch. obtusa var. formosana) # #
HARTUR F) 7 Rl 2 £ 2onk o Ba FORET BT G &2 B IERERE
I FIE F e AR AD 2 > A % 5% (Inverted paper disc, IPD) 2 ¥ 3% #F
AR s R L drdlpck o g R G B4 U % (Fumigation)
CRAFREETVRERF e AT g ) IPD 2Rk - AL B RA AR
IR FL AP FCR R B H e A e - 28 (K
5L Hh) ~ £ & 4 (KRS Qw) ~ £ B, (Zelkova serrata) ~
(Cunninghamia lanceolata) % % %4; > 11 -K ZAGEZ Z MW - £ e ﬁ?ﬁ'rﬁ 8
WIRAT BB AT FEN > R EESHE
R A b e FER SR T 0 < MR ¢ 0 e ff 2 48 Y 4p Hh e
ek Bl o Hirdpdicy 100% > 2= 22 % 4 Qw o #r Hdp B 81 £ 14% (n
=8) o d ptars wig L BV p (Hh) B2ERETY HF2ZFrppres > §ik-
HEHEE SRR LB o

% 2 mg/dish > FEE B Ex (5R

VI-19



AR AR A E(E ) P102-9

PHITEZZERBRATHEEE £ PPE
Pakgy s Ry

'R S HERTELRTRE LE 5 2260007 v A BB EB1 B

i 2 f’t% » sflo@niu.edu.tw

&
A g AT ARG ANIES G p{]‘\ ZTERT2ZV AR
31 2 ¥4 S (Lentinula edodes) ¥ j&5f 3 (Hericium erinaceus)? % 2 fh B 451422
HogsgiE * T 8Y L2 & 7 7 (Phyllostachys edulis) ~ 137 (Phyllostachys makinoi)
~ i ¥ (Dendrocalamus latiflorus)® {1 v (Bambusa blumeana)% 3 & 2 11 v % 4
FRAF-ZBaRIRWH S HEHSALHER AFEEEL BT (ON)
FEAFAL R BEMA  ATHUARFRFLFE AR AF
TR A (BPM)E R (T35 2.69g) BF R iAo FUA AR AN R
“(BPE)B. 3 (T35 55¢)  BF R n @Al cCN Mg h 3 (729 &
P K(39.7) 0 B AT A AR F LW L4 LR H ST ApH o TR
.ruﬁxrs (69.08%) %2 11+ (67.37%) % & » F 2 # (61.17%) 8 32 A i (61.54%) 4 1S = 5%
Vi AR A HIME Rt el LR AR %"%F WAL CHY FRAE
fiJR e mpﬂfﬁu P EFRANMAFRBRAAS LT ARV IFL BHRFILT MR
iR 2 3 o
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FEBRERAEIN AR TRHAMAEIZFAY
Eobal o pem o fkrE g AR

'R £ & FATHREERIE L 2600355 £457F L% AT L E i 300
%ﬂkpo

BT | ¥4 > teshiah@mail.ncyu.edu.tw

&

A E Musaspp.) B5 5 4 EA A BARAL2Z X EREFATH L L4
PR R R E R 15% M ERERAR S L TR 2
IRAH CBEHAFAR AN EIRE S SAHFNLEBAZ AL BB
* 2 3° (Trametes versicolor, Tv) % & 7- (Ganoderma lucidum, Gl) = & 4 41 o
10 AR 2R AERERAIPARIAMEFEa B L TR
SREIZOVRASAE CRENI ZEAHBEENT cHEHEF T Ty

AEEE S RENAZAMBEEEHLEN Gl AR 4 ERESKANZ F
SAEARENEY Ao A2 2P o L2 - (PDATKAE 4 FHfE)
%252 (PDA+FEfE+MH)Z At L2 A ek pmi > a2 2= (PDA
+E B Z FAfA+A%)E 32 PDAHAR TR B 2Z Ff) 2 Fui &2
PDAR A A1 B HRLLIRARM - HHE G A N2 i e 73R
RN X %ﬁﬁ] E’tgé«&t?&éﬁé A Rz R > T 0 CNS 1278 & (7 4id 58
BENEFRRBTEG A AAL 2P AR -FEFTHET A EREFREI N
SFANAE R RAMZ GRS B R ED AR TVARLSRELR

ERA AoV FL REMAETHIEY 2 AFAZHPERFRY 2 57

s

e
Yot
A

N

bt
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YW A FARED ATRE S 2 260007 7 RRAE BN BB £

B0k i 21 i’f—*ﬁ v %+ 1348 ¢ techang@ems.niu.edu.tw

&

4 /4 2 14p (Juniperus chinensis var. sargentii) 5 p #*(Cupressaceae) {1 4p 15 4~
R FIRES I SRS R 0 AP FhRTEFEERY VAL S
ERTHREL SRR ZAIF AL Er TRy Y 24 > 7 L g
AP REHBASFZ e B A EREIRCE DA 5 BN S see e
ERLFUGAR X 2P0 R HAENREFEP 2L AZREAT oG T L
CF O A g bA AR ERENEEF LI AP e LI E
PSR AL (S AP 100% 7 FRE T EH/E R & S0%2 00 & 7 AR 7 B o
AEPRGPREGLIICE AT BRI R AR FRR BT ERA T TP
BHEELAR AL X REEGF A RBR s BT F I ENTF

TEREET & &af?ﬁ#@; LR
50%7 /[ AR E P b ed PG ET o LRI HEIEFHLEF L E
RAANTH 2 A > ARBBFEFEFESTRGF G SR B A P el
Al o E o ER RRBIAS S BE AT A o

o e B RAF2 R AT 40 A Y
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BAFRTHZBE* B 4245

DR WA ARTER AT RE A %2 0260007 T AT B BB B
155

PREE R FHIRED ATRE KR 0 260007 F AT A R E- B
oo

RECAE | ¥ o tchang@ems.niu.edu.tw °

i &

¥ % (Phyllostachys makinoi Hayata) 5 4 B € & S ASf > 2 F B 47 £ 24
4 B EE o R E 1 ERA L 2 N E SRR SRESFIRTH
EHURF AR AL F cm AT FTET DT RINEG 7 IS T AN
fPEF ORI FRBF U e B EEN BRI X ARBL LR
3o ¥ - 3G o HAMUVA & UVB)Ed & 4 F kX1 2 37§ end & it 75
P FIRJLE R Ap RS L 2 X R B D ER . AT F D
FE S RRE AIRIEREE ¢ fEE S50%C BE/G IR E Bt 2 dif e a4 A
BoEARAE* 2L AT RER T ORI RRAEIIS LG RS
A R D EMRY P TR AREZAREPRPR GRS ZRTMEE
2 fz-%i.:}‘ai Lip 4 TEEAF A U A E S0%e BR/A RSB AR P
[C AN FAAE S BEELE S R M E AAZ FF L4 o pteh s AR
i%’?'}ﬁﬁ’»;ﬁi HE 50%e fR/G APt G iiE UVA &2 UVB sjeit 4 5
LR B R B F B4R R UVA Softit 4 o SFE SRR 1 FI4
FHEEG EL AR EEARFLEEF P 2B A RTE- HFEHE 2L

BARM e 2 A o MEER S FIRTH AT §E
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ﬂ&é,"fr'ﬂ’} } fﬁ%\"" fﬁL%}iﬁz}’F’u%a‘]ﬁ:F\ 2%3'3

Z2EX 2wl grsl-mre?
lwlé'&}_"§%#‘? "*ﬁﬁﬂﬁl‘m%ﬁﬁ 04025::‘-,:1,@?‘:_&3_"%145%wa

TR AR ST k-

PR EEAE AT RTELF AT SRR E B 557004 5 L FE 7 LA L
- B12% .

i 2 %4 : 190625001 @ntu.edu.tw

F2

WEHOERIBEI R RERROEE LE f FHEADE RN B
SR RS Y SR EN LT SN S £ o 252
A ERPEAHBET  ABRTEGALOAEF AR E RS
(Dendrocalamus asper) )ﬁ‘ “ (D. latiflorus) % %+ (Bambusa stenostachya) % = 78 #.
AN BRARSFELEZ D BREER T ) 2HRBAEM T Z AP H 45
ﬁi¢ﬂ%vgy&«m%§@’£5%ﬁﬁ>@%#$%oﬂﬁ’ﬂ%%32
B REA BT A A E L RS2 DA AP B>k R R &
RYVBE=SREO>AIRDRRAGFA) o pt?h b3 MOE B> 5 > F e 34 &
A RRE B REASHEASTS g2 A EF4E2F > d MOR E
»ﬁ%%@m¢m>@m>5kﬁﬂoﬁ&?w’ﬂﬁ%&%%@%ﬁﬁﬁﬁ’
HF A 3~5 ARFEDE S E P PLTREAEH e BFRT > FHRUSH
“(3~5 &I A B o
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C\'\l'

#E 1@“’&%%%‘%*%&‘* = A

miskal v ERFEX- B2

L HF

TRz 2L B AHE 40220247 7 3 %811 1455 -
PR B AR AT ke gk o
TR A AR AALR -

i £ - sulingliu@ntu.edu.tw

i &

# » (Zelkova serrata Makino) = & &A1 » & 2d4F e 2 B F4 -
%ﬁi%ﬁ%ﬁiﬁ?@ﬁﬂ¥¢?’@ﬁiﬁﬁéiiﬁﬁﬁﬂ?ﬁ@+‘%
SREOIE T HE S 2l AR R R R A TS B RE Y
e By MR AR 2 BT A SRR J A £
oo Flt o AT EBRER R v AR RS TR B E - A SR
A ORILV OE MR R R E BN 2 T AT IERE B EF R
R EHEEEAEY 2 A2 P EHES L Smm & S #EREH o #25
T 29cm £ 30 cm 2325 > BIBEERE EAKY 0 BRI FF 0 fa
o2 WRRRRRE R AR Z AFNHLRTE Y R BRI AL
FH 2P R 5 111 MPa > %-K 30 min & 7 -k £ 19.4%PF*% i< 5 80 MPa »
PR d A P R 850 B 3.6H 4 5 10.8% - £ (i 40 min #4 F f AT
o %A THEI T2MPas $50 BRAE 0L 10.9% 7 R EF AIEER Y 5 540
min AEJZ i 2 3RS R AP 1% 72-TTMPa> i B~ Fi 58 B 2§44 £ R4 5.7%
LER ""“i 44% - 60° & 2_ W F-EE%? > 2L 30 min 2 % F E§ ARJLFER
T M EF ST A0min 2 FEH B E 0 7 83%EFEE I0FE %R A FF IO
10 min 3 &A% 5 0 % 42% o

%

\

MAET ¢ S BREF ARIL o A MY R RR P R
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PRABAERRBR GREEBRAY SR P BL

By

EREIRNE b SR & A

TRz P B8 AR % 2402202 & ¢ B 3 T B X R 145 5
E A g %R LR -
TRz P B H AR ke TE gt o

i £ > changew@nchu.edu.tw

F &

o YR (Zelkova serrata) > * FLGZ Fw ~ R EW > FEBT AL F G
EAY e FlE Y 3 Ben s > A2 2 RBEHE ] ~HET A2 3T L B
FEBM o F AR TR FIETH S 47 & o Ft AT I H S RIES
PR EF R Y AR RS DB AHBEF YRR
B Aok it gk a1 B Rl o eb 4 @ H AR A5 0 Fpt s 8 W A
ERT M AR AR s M o R T 2 M4 o 2 AR A
o BERFAEITEAL Z P VRS 2 P A w2 b o B BT
% 3] ROFy p& ¢ f fa (Polyvinyl acetate, PVAc, Nanpao) £ % % 3| PVAc
(Crosslinking PVAc, Titebond IIl) & & &4 7/3 ~6/4 ~5/5~4/6 R £ 3|7 b 2 B%
A2 & 20 PVAc o RI TR o £#-2.5mm B2 o BEF 6 = 2 8% 6 o
FRHPER S R o BRI AT A PVAC W M 4 > SRR
B A D T3 2 6.6%H 4 i 4/6 22 103% o R EBR2 W R 43 E|A (7.0
MPa)£r £ % 4] (5.3 MPa) 2. B o & s 84 477 > 2 B3] PVAc " bl# g BF o 3t
BEA LR R o B E MRS R R 64 F B F 5 623MPa - §d AR 5% ¢
SEFHE A PVAC ! B 2 o $ SR R4 0 73 2 5/5 e i 10 £ B8
—*F]’ A E] G 278 3 44.4% > R AT 4/6 (SR EP R o

MAET @ S BEF T RERC i R YRR
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FRARBASLRANKP R L RR L E A A 6
T A Pk

PRz 28 58 ,402202§c’ T oa R LR 145 55
THAPHE A TR EASRAIR A SR k0408284 4 ¢ B g A oA LR ]
5L

BRI 1 £ * Email: tehsinyang@nchu.edu.tw

iF &

AT L AFENFAAMAEY N EAEY TR F TR R
AEMT B EF A B ARR AR £ hH 4 A R
EARBEREBGeAF R OEAH o BRF A HES o L BRIT TS
3| )‘U}ﬁ CHFRPRT LS LS O EEFARE R [Q,J,Iga%%;fgw\ u%
FREHCGHIE A S00 2 0T o Baptkd Lol B 0 2 B R
(A8 R 500~1,500 = 2 fpkEtkd L FREE S VR S5 2 E R ﬁM
A BELAEFABERLHRGEIAF R 1,500~2,500 22 0 A F A5
A g s S B R~ A1) BB RIIAED LB EFERGHRI A
2,500~3,000 2 = o KA HF D 4B - 2 45) 0 Tt A fg b i A R AR T
GEAF 0 3R LA FF R B AN H TR R L T 2 A 4
e B Ve S E 248 BREE e ] BE o Ay
EARG 2 PR PEERUNEERPFRE AR LEERHT
(kB BE)PELE o F R AL BB B2 AT B o 2,
BEERARLEFE P ERHRRAN DS AT - mRIFCP R FH RS
g A g1 et R oo
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B AR R e 2 B
EER ' juimsg

'R A EERED ATRE & 0260007 T RFRAT N BB Bl 8L o
A e * ¥R 4z > pykuo@niu.edu.tw

#e

AT g dF it o #0¢ W (Paulownia taiwaniana)¥t AL & £ f¥ b v B Sk
(UV-Vis) T ek 47 5 > f1% AF 4 2 R E RS e i kgl B s
K F A2 A P AR F R LA F RT3 K ORIE R (165-175°C)
~ EEHE B (0.2-0.4 N2 F R PEE (12-36 h)y i 2 7 3% %3 ~ &5 % 5 (TT)
75 & (Haze)& g d S-die(L*, a*, b*)2 Ao B B 71+ R R fom 4rhir » ke
Pk £(380450nm) > d A G AT E T 4R eF S AR w7 Ao =
BARTF)F M E LA F 2 3 s to A EHF LB (p>0.05) BRE T2 Fk
a4 o k@B AR > 35k 5 (50.0-81.4%)4E F R B K(165°C,
NWC>1%%1p<00mﬁ?%ﬂﬁﬁée6h>24h>12hp<QMHW?§ﬁﬁ D 5
7 (88.7-98.2%)R] 5 & £ E AL A (04N>02N,03N,p<0.001)38 E a4 o 7%
#=d 4vi@%@|a@%ﬁ%mu_d%u%%éﬁmk% B BT I
lﬁé}ﬂ*a BiERY TN FA3REF2ZRRAREREF %)ﬁ,ﬁ&f ST AL ©
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PR AR ER GO HRE O F R AR EET AR
x4 FEN2ZPE

WA F U Rea!

PR S EHRETET RS 5 0 10617 A4 5 X % %8 AL BTG B
15

BT | e » T+ & 4 1 r14625021@ntu.edu.tw

&

R RS S A = el ”sﬁwﬁﬁi%@ﬁ$“‘;%4\§?ﬁ% A e
AFPTHFERHI AT EZ W JIL FEFR 2 %‘b@m_}iﬁi 7 7 (Phyllostachys edulis)
@%“‘Qﬁiik‘mﬁ$ﬁ£4§ﬁﬂ P MR A AL N
FEOARESUFBELEEFRD M RIL > ¥ gﬁl’%ﬁi@ﬁ*'—? R E S ZoREF
ks R IR 2 Z BRSO > T R T T RS (SEM) & i =+
b M FHFTIR)A 45« 2587 > A4 AT % ~ £ 4 30 min & 160°C # R
ZEHFE B R RS 0 5 153.89MPas A AT B 452%; kAL A T3
T 7% 30min 2 180°C # /R #FHEfificd F » 5 10.72 GPa » 160°C /& 1 {1
B E E E SRS 180°C P E M RR (S TR S o SEM B o £UR W
gt Fﬁlfﬂﬁ' | & F_i‘«fi B e RNA B R eIT L NE R IR M FTIR & -+ NaClOs fiw
WG AFZAPM ST EF o A 2  BRBJAERE X P24 FHgrt
FH#EAL > WREPRFESERT R RIPES FLR NiFs Wik
L2 AR 2R e
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=30 AR | REEE 1P A
S E CRESS S A 3 B~
B tits A ~§H§\OMmL%mm‘ﬂW5
> P2012 %%iﬁﬁ%ﬁﬁ*%ﬁﬂéﬁﬁi%%ﬁﬁﬁ EP G- F#E
3 P201-3 LS ES Y TR A RS T TR EP G- 5 #3
4 | P201-4 uﬂé/\#m;\ Flrpﬂe FRABEY FANEES B SRR PRIZBF |3 A RS R Ry
s | paors |PFEEGRHA TSRS AL 2SR DI LS ARLEY INES T EE o Bk AP E R
5| Lo ERH - EYE
6 | P201-6 i’*%ﬁ%%,aﬁ B#T %0 AN A ol A A
7 | P2017 iR RS HISAPE LR L FHG RENE RS L |t By o
00 20 | ootg | P L ﬁ%%%“§> B RAE(2001-2026) AR o LF B[
(L#e) Bl B g & p S A 4
12:40-14:00 | 9 P201-9 | % j METSO % 2 2 fiJRir% 8417 ¢ L2 ~Fuz
10 | P20I-10 [3Li8 22  niwRT A g rjic s ArEHT GATF LB 2R FEEHET - FEF S BN
11 | P201-11 |HIEHAHFL AL ADATCHF LWL EFT RS TR REX -GV - P~ FISE TR
12 | P201-12 é*bmmS%@4ﬁﬁ%F@wa?wﬁ{?réi EEEMR
13 | P201-13 [Landsat8 % %:#&# 2 B AL ER? L Ry 84 FIRIZT 74 EEEMR
+ 2 | ZE B de ~ 3~ 2B~ 11 . ¥
14 P201-14 |7 I &tk TR 1A 27 A tA 45 4r 4 0 B FY M P B IS 2 4 35 EL" RPN S R R
15 | P201-15 | B2 M4 1R AW kA BB B % A MERCEPFE Pk
16 | P201-16 | (&2 &7 f5d Rih) s L4 2 ik & - %Vlyf‘ Mt
17 | P201-17 [P " kBB THRIIFYVHPLELETLE L Fad  HEd ~Lxk - Fl%
18 | P201-18 | 5T 42 BB wAA§ EL P11 5T 51 B 6] Blees d%= o Fg 2

B

2. AERFE L2

L%iﬁi‘ﬁ%o

4 BEPL S HfF~FL AR P2FELS e

LragdA3 107 229 12:00 % kA 22 %5 SRR EFHTLBFF SR AO- FRF 50
FEHREEL 105 22 p 12:40-14:00 > 32 AAFF A A NP EFRR

3AFEI 100 220 TE SR HFEA LN 100 5 PTESEERIE 0 FAREHKEFEAKS o #d 1 yeH ST AIE




T115 & HHFRAGFEFNE | BiFh
KB E
FhEE L HERIETIRVIIL KR

G

T3P (AR Fi%T ALP L
L EFRTHRELEE R BRSNS UV S g LT N
19 | Pooratg | S ATHEEERSTEERCIGMLCATRLAT I IIET s nrn . amn
112 $RFT0 & 4 &)
20 | P201-20 | WA TI6 1 sf M B AL FaL2 b &2 5 5 P FR LI S B S I Y N LAY S ot -
21 P201-21 |-~ ERZEF RF RS LIRS TE I hp g ARib ~ FEL o Rd 3 ‘ii*&ﬁ
G EMN A R i i 3SA-1 % AEiE 2
2 P201-22 %%; ??P;:. Tﬁ«#’ 82 s Pantoea ananatis TY9-3SA-1 % i i% i Boif it BT - %#%*Tﬁ Cra
= E]J'J?"‘fﬂfz;l;
23 P201-23 |4 3P RRIZFCFRBTEF 2 PRI Besk i BG4 AR fREF RYPRE
AT~ B E Y 2 R A EH > FRIE C BY R
2 | P20I24 [EE RS RILE Y LA ] 2 J 4 Pl AR
25 P201-25 |[MEAPEALTEARARTBRHMAFEEZFY JREACIRNEREIF JNP S = > SA t
Landscape Genomics Reveals Local Adaptation and Future Climate . .
26 P202-1 Vulnerability in Phalaenopsis aphrodite Across Taiwan and the Philippines Tran Bach Nguyen, Pei Chun Liao
10 7 22p 3 4% ~ Alexey P. Seregin ~ Young-Dong Kim ~
(B8 re) Renata Piwowarczyk ~ Koji Takayama ~ Akihiro
) - FA5E AR AT oM G Iy : BT
12:40-14:00 27 P202-2 |#HFIE o BERLT AR H Nishimura - Purevdorj Erdenetsogt ~ § B = ~ 32if i4
-5 ég
28 P202-3 |#§ 3 EESFII* 24 HB R fﬁp TR R
29 P202-4 | X RS Uil 2 2 4 8F TS SR thEP  FAE o
30 P202-5 Zﬁ‘? | Actinosynnema mirum DSM 43827 #F ¥ 35 % viefhfhcnd & A N T
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T o 1
ERK R EE

DR E2R4 5 SR MAT T A7 0 55244 a L BA B B AR 4 LB 1 BE o

i 2 xv% v 7+ 13 $8/alan@tbri.gov.tw ©

&

HWRELAES AR DERS A > EE X ENRT RIS S §f RBAE D
R o AFF T L E B B 3 B4 209 FLb (Fraxinus griffithii) 5 ¥ % 0 s ket
T P AARANT R AR PR IR AFEES AL T K
BB R R B IR B F]F o E % S8 A +R(random forest, RF)~ - & #% = #%(gradient
boosting machine) ~ & - & #% = (extreme gradient boosting) ~ & & &5 & & 2 1%
(light gradient boosting machine) % #f %| 4% f##t = (Categorical Boosting) & 7 & £ %
FMHFE P EE 100 = £ 45 2. 5 B & ) B (spatial block cross-validation)
BEAREE TG P EFET ARANEARET LR P M FRARAE
Z_; %5 Wilcoxon # 5% % @ (Holm ¥ it )+t #& > RF 22 AUC £ TSS 5% ¥ >
Hapw FHra] o 8- H U IR EAF IR BRF L TS TSS 4ol - FET HI
2 AER D v ME - R T S AR R LR i o
BARL A EG AP A F 2 g & TF]F > NDVIFR 4p M 0T 2 3 )iiTE‘)I% o A
FrarA03 iR s T8 B BERARETSEFE 20 AEr v e
B s B4 07 59 B B R AR AR @ HRE RS SRS Y R E S

¥ o
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ERG S w#E
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VR A B 5 EHATE e 55244 4 IS BAES 4 s 1 B o
i 2 T4 » &+ & fa/alan@tbri.gov.tw
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MEEF GRBE IR BB R ARk BT S TIRESETN
BERPR AT g AR E B IRRT RS T A HEE RS TR
(Apis mellifera)z. 2 & & » I 2& 34 PR3 3 FE'.“J&&); KT REAE L AED
HEMEFR I REFEIRRRE EY PRV R H S F
i} (Sambucus javanica)~ " i (Murraya exotica)~ 1p X #f(Acacia confusa)~ = 1§ (Melia
azedarach) ~ %X B J§ » (Rhus javanica)... % 20 fE§ RiE 4 & 1743 § ¥ 20
Gt ARUBPETARL BRESFFAIEER R Er R B A EF 0T
BILgh o T ARG BERA RS R TR AL G R R R
AR REHALARFRIE-BEFTRIBFEEBBTIIRREFT T TR
I AT A B DR R %%.ﬁ;‘%&»%ﬁ"’ﬁé’-%%ﬁﬁ LR E R
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!

A F AR F G R

e R LTI T RN ST

DR EINA b S ML o S2a B B4 2 4 LR 15 -
* % %4% 0 hylee@tbri.gov.tw

B2
AFPLFREEA A T2 F R REFEERT R R D 2
Tf ERBEHN FARMAALAFT LR A ER BHL R R BHRET R
B2 aeak T 5 (Taiwan Climate Change Projection Information Platform, TCCIP)
B @ BB TR Z ARG R AL B F FREBFRZED TR SR
Rerdismo 2 235 1 1982 4§ iz 8 (T @A F 550 2 ff -
“hikdy Lietal (2013) enfisf o sp 4 >S4 000§ A A e
FRRRE S A VBUNRE R AFHI B EHALFIAF N 04555
Pt B 582 5 § L e % (Taiwan Biodiversity Network, TBN) % 4 %
424 5T MY (Taiwan Biodiversity Information Alliance, TBIA) 3 4 + 4 5
FHREP RS  SFRGFEZ 2 BB > & * R maxnet & 12 = &~
#4] (Maximum Entropy, Maxent) > ¥ 4& i &+ f g 2% SSP3-7.0 FH T
2050 # E‘*ﬁ’!/n\#%élfl o AW AT = kA > R 10 B AHE = 2050 £
AR F N (B HFRR48%T-632%2 F) > T § ﬁ_z’v’w‘f‘%:}"’i"
B L AR RS ISR ] (R R T-L1%E -182%2 ) e H ¥ i
2EREG IR K DB B4 1 (dbies kawakamii) 2 % L l}ﬂ B
(Juniperus squamata) > @ J & % #’i&%ﬁﬁfjﬁﬁiﬂ' e f8 4o 1 L 8 (Rhododendron
pseudochrysanthum) % 3| B BRI HEC] c AF L 2 57 ¥ N EEX §F 98
PR 2 2 s o T WL T 7 o
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PRFEERAFN A ZLERPE AR APHL R H D

o ¥ 2 1 S g 1 , 1, srge g | 21 .
FRE 1R "H"ﬁkT? CHEE O RER T RRAL FRE CEL

O R pE R 0 10060 4 A ¢ R R = A 6T .
T T4 > myco2324@tfri.gov.tw
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ﬁ%%@%%ﬁﬁkﬁkﬁ#'ﬁJ%ﬁﬁ%b$P€$m&ﬁru*i°
BB PERAT AN ST Co fHALFEL L d HFEHP &0 " ME 2
RBEIERIFAL LRI FRST R FIHARLSPERWE £ B FHRD
FRGFe AT LA DL BRPE R E 4 15(Cunninghamia konishii) 16 % & 7#5%
PL g S ¢ s B 4548 % R (2,500 ~ 5,000 ~ 10,000 $& ha )z #ds At B~ g
A AL AR I ERER B 5T Y B RAAILZ T F FEE T
Hikp 134 BRI EIOFIERAE > LS 172 FHASI R A L F
PHEBRETAEFIERAGTET 2 PEHPIEA17HT > H oo ff 304
PREOFEFRPTRESREH Bk SR E R P2 SRR BRI T
@R TR AEH B 2025 £ 1 7 % 2026 & 4 0z IR EN BT
BAEB o d 0.18-0.64 # 3 1.32MgCha'; M % R >c k2Tl K2R F K
# 5 (p=0.054) > fe i B L (partial ©>=0.55) > F S B ABFH W E A o
O-5cm HEIHELEMER AT AEFRRALE SORMER MR EED A
bl e B R E > B P M R AJR T 35T % 1346MgChalc BREA T 0 4 3
FASRERART G RS D E e R I 7% P A LR R A
SPFEOERA LSRRI EREORRPEATERIEIRE O ko g
FE TR £ AR -
Mats P ERAE BT PR A1 LHERE
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'R 2B B2 P T RTELFT T Shd A 5578 57 LAEH Lt 1EL
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T % “chunlinli@gmail.com
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ﬁ%m_ﬁii#?aJéﬁikﬁﬁﬁgﬂag“%éwéa’w%ﬁ

BE YRS 292 31 4RFLe A9 291 20 5 %4544 1,900 T 2,800 2 &
FERILEAFOFGAFREERFL LR FERSSET a2 AKRLT 4 b &
BHLTREOA G P FF R AMA S LT R g 2 R EANR & AR o A

A AT 2025 & 40 0 B A F AT BN Y < FlEtep »baiﬁ*ﬁ?ﬁﬁ?f%
SE R TR S ERTE LA S L PR SR EE AR ER L4
HET BB Fet 3 20268 70 £ ekt 3820457 8 ﬂﬂ42ﬁ$ﬁ
GRS G AT BATE S % FIAR & ATE G 00 A (026) 8 AT 4 L & Y
P HR#R R R L & & (Pseudosericania exfocola)?t » ¥ 3 1 fagrx* £ & B
(Eumaladera sp)3T#a i 2 3 % o 0t b RPN & 3 2BHAR T8 L S4BT
Pl Es -2 6 B3 &7 203 &5 8> o w8 0 484354 (Dorcus
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HKEBEEEZRDAPE I EIRI 128 BELDP T R2
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Hopex s Bk !
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T £ - jackyjackyjacky9830@gmail.com

&

SRAHFe XL AFIHRETRNEL T B EIR T AL B
FoBREEERGELPETRRE AR B D FRETER AT EE .%
AR RE TEAARKTFR R REA RED A TR RS £ T R(2023-
2024 &) 2 A AL E FH 13 F(2025-2026 E) % o S Mg A4 L BRI

B

BEFAEE EE2 VA g AT PP EEIBATER R A P
* R & S H07] (Generalized Linear Model, GLM)+ #& B St - 8% 5 & &2 B &
#3380 20 INEXT R eHa 2 45(q=0)7 FHfEY 4 BT 2 58 R fiocs o &

FrEEET FHEFS - RBEHFR AKE S BIFLE X5 AL 5 R (Poisson

GLM, p=0. 339) 27 i 48 4% #c(Negative Binomial GLM, p=0.960)32 4 #& 11 kg ¥ £ B o

DB AAFY R HOS%EREFRAE AR RR I J?ﬁll‘?%ﬁd

FEARBL RSHFRAAPN TRAFA S AN B ENREFAYE R Z 93%

AR EFERADEP R ORIAALA T A SR LEE R

cWFEMH R IBBET LR BETRDEER L A RBERIFERED D
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PR F BNRA SHA P SR E RN S E s H LRI
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Bk (k- HRER R E) 25 KR (2001-2026) ¢ B
ﬂff‘iﬁﬁ ﬁﬁ4ﬁ# ?1 ﬂ%ﬂ?ﬂ?jﬁ@*ﬁ

he K

)

DR R E s e AR Y e 100664 AT B 5 EE53EL .
A £ > peng@tfri.gov.tw.

i &

AETF L2001 302026 E F B P A (Fik e HRERAATE) FHE A
FAHEr R e £ 8 BY e 2 5 S R0 B lURE A7 L 28
#* KH Coder < F#H#H 1 2 » B> -4 > Az EaF £ 5 2284 B A7 H
oo daEs Tl fo TA S SR T2 A1 ) 2 T & ) » 5505
BEHEY AR LT A PR RBFGN FER o R E DGR e B 2 R
oM EET T A A | A 22.18%3 29.50% 0 4k TR L b B £
PAERF TR Ao, § 295%3 4.60% > B2t 2026 £ % > e R T2
BE k2T HoT4b M FREFBY LR (=14.68 > p<0.05) - ¢ 2001
£ 91597% 3 2026 #611031% 5 THIHEL B % RIE G PR (2=2174 >
p<0.01) » 2026 # #{ 3 5.71% o BHFc § % %A w » 2001 1 2006 & ¥ & § ~ 7
WA ESEAE 2011 12016 A E e HREL S ARG L EPARAL
2021 3 2026 # RISEH FEEEF A 5 SR S B 2 AR PR o FF R H2026
E3F o BEASFIAE B E R SRR PR L A

FEARLI ok FinIZi20 o SFEFHITTE > p ﬂ‘%’ﬁ?#ﬁ%ii"%"‘l%ﬁﬂ
TEEA AT o LERS FREFIREARFA BB E TS -
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¥ METSO 3% 2 2 G RAEE S5

DR E MR E R AT RS ¥ 2 o 1000514 A ¢ & R B A ELS3EE o
BT £ - aclou@tfri.gov.tw °

%ﬁ-ﬂ
SR e IR AR A R P AR B A S A M RO R R R BN

2R R 2008 Ehad T e N AtRA 5 F | (Forest Biodiversity
Programme for Southern Finland, METSO) » 2™ A FE M%7 153k 2 12 o F]
METSO £ 4 430 {7 4 i PRi+ % 4 (Payments for Ecosystem Services, PES)4p R 5z
WAR DL F A BB SE ~ d FORPRA ST s g 2 g R SRR A
A2 AEg AR T HRG L E Y PES FRAITSGIR AT TRBLRE
BECE RISl ?Z%ie@ﬁm%fmé PRSI G R B
Fro ERA 4T METSO 2 33 B @ ieisd] » DRt 4 B ap b 41 & 2 5e
REcT o4 HATT B R AT METSO ik i 81732 HA B4 pud 2 15 2
£ ,T*‘df%.% cp 2R A (natural state) ~ R T T A REY EE T FE SRR

a@,?wsa%m%?@@oﬁﬁidﬁié@ﬁm’@i%%%wi@ﬁﬁ
WREETEY O OREAAME [0F 2022 HPEFIRETN A FEER
,»\?@_g vl FORPI T AR REERT o EAI AL f e wiE LEREE A

ZOER VR FHREF2EE S AL BFT S RE AR RS
T4 A AR B gC ‘\g{,ﬁﬁa@ﬁﬁﬁfj%ﬁﬂ»ﬁigﬁﬁmﬁ#%¢
2 g H# o

Mg @ 424 SR 4 RIRIAEH ~ p R %Y ~ METSO
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" 3T ¥ yutingwu@mail npust.edu.tw
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TESRO A EFRF GRBEL S I REETREE A A LY
LA CEANRAL AL N AHOE Ao a R RMEI B GE AR R

ZE RS T kBl AL o AT (D)% L% & 2 (Ardisia kusukusensi) ~
(2)7: 1= B f(Amorphophalluspaeoniifolius)li (3) B E j(Pteris multifida) 5 15 > 4%
AT ERZASERF VAR (DBLERELE RANESF LY
PE SR AARATE AT AR e F X% FRFE
BoRELREGRT I o F 0 RAKMAN > TERBPF LR L L
RREAGURY N2 LR QRPAT 5 BT REF 8 i
FEEFEHRABEZ S BERF b P AFTR S BT RBEHRE AR AE
Erh ER P MPBELEREANRE G PRE O B ERPEARTLIT R
L e g kA L EBE Y RA Y Q) ks A Y MK
¥R EEE o A

F#L e 0 F o A L 1R B (Rhoifolin) » T £ 4518 A > iz AL 1 5 5
A A T 0.015%F A B3 - ot B SRR RS - S BT AR

TREASEE O PFE: HFHRAFE L gy

RN

P
‘*}L. i

¥ ;‘E‘f”%"?’ ’ L_“—i%ﬁ"—,ezp Fopoon % /ﬂ NE S r/?"

23
EE S R R

n‘?&

VII-11



AARE ARE R (R LA R) P201-11

KEHANEALAALTEHI L P2 AFTRLE
7
1'%?2""*%3‘?"\'&1‘11121%1

k]
'R LR T AP TRTERE SR R M 557 % L F T LR L - B
1255 o
PR BB ERE k40247 B g R4 '145%0
S HTRB A G UL P 0 3500 R RE 3 A= € BL645%8 2355 o
_;

A fe% » L+ 44 * yinganchen@ntu.edu.tw

CERES EF 4 I ¥ s A% %) 423 ha > 3% 4 ¥ 1,900
m2i2682m: iR ELFF 545 ,Jﬁl%%?l‘% P R R A RE
M%%oi%?%i?*ﬁ%ﬁ?%ﬁﬁﬁia#%#w@%’&Puxﬁ
(Chamaecyparis formosensis) » 1L & %5 % 83 AT R 2a LA AT P
B AFFTHEEEFEDNL RS CEERE AN EL B E

B 22 Mg A fEF S 2 ERHRATHR AP L3558 05 7}1 217 )E;‘_—; 382
e Ay ELHEBAERET A ETRPESAELT AL SHAER
Al > & w5 & B - AR A (Castanopsis cuspidata var. carlesii - Trochodendron
aralioides type) ~ = +§ -E E ¥ A Al(Chamaecyparis formosensis - Eurya glaberrima
type) ~ #r+1: 3] (Cryptomeria japonica type) ~ 4 % ‘= ¥e -+ % 2 42 3] (Acer
morrisonense - Picea morrisonicola type) 22 % /¢ #F L ¥ 4| (Pinus armandii var.
mastersiana type)e = j& A # 354725459 F & /£>100cm 2 % 4 (101.7 cm - 290.6
cm) > X34 T fE 0 v S 8 (Quercus moril) B B 50 RSB S BHE S 1
(290.6 cm) > BB R A B2 EF@53m) 9 F 2 IL>30 cm L £ A AT TT
#(GBl2em-290.6cm)> $ A EXN P H I FEFE A BT RPN EFRER T

AEFTEETHBE ﬁ BT RAFZ A TR ART TS L EH

PR R R s Y T 5 ’EEJ_Z‘ fﬁ??%%@ﬁiié_-ﬁ %% o
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#3 MODIS # &4 H{EAF Bk o B &ikf BRER

TR #3204 4 S BT 97 0 552445 50 B B4R B8 o
T T4 » &3 & fa/lily@tbri.gov.tw

F2
EEFS T IEN RS Y RETPES N %&%4%~%Lﬂﬁéﬁ&
FPoFRE B GRR AR S REHEF EAGEHELY 2 F & a

o AF1 7 7%t Google Earth Engine (GEE)-L 5 & # ¥ & & 2000~2025 # MODIS
¥ %7 (MODI11A2 ¥2 MODI3A2) » &4 #4 & # #h(thermal stress axis, TSA)¥ &
#F Jfh(vegetation response axis, VRA)= 43P %4 c TSA % £ L 5 28R
(land surface temperature)# %% % £ 7% #ic(coefficient of variation, CV)£ £ #p 3 /8 4%
$oor E Pt A EES B R VRA R & A F 5% 348 2 4y & (enhanced
vegetation index, EVI)# % CV & EVI &£ jrtg2 & % CV > * 11 F Pt SR Ak 48 2
to #1518 Getis-Ord Gji& {73 fhz. 5 B HEEA 150 ¥ 4R FdhE A k(G 20%
C10%5%) BiE 0 BT A BHEMF GREAARLELAE P EEET 0 24
3 91.78% (¥ 1973 § ha) 2 H kB #F BRELFH  BR- TRAZF G lid
TG 499%191%132% A wlkdlr M ¢ s FAREEE LELT
WAMLR TR ALEY MBRLE B AP SBEPEY 2 E 0
FRlZ A AR PO R A B RPAY  F IR G YA TR E o e
HIRFTRAF EY
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Landsat8 % k¥ g73s 2 B RApiRA® WL %P 54 # 30R]
2.V (7
sEr U EpG
TR E A b g ﬁﬁF”%SQMa%m%%L% ES LA

%\
i 3 T%"ﬁ v 7+ 13 fa/lily@tbri.gov.tw

&
A TR S RS E R KBRS STRE TR SR p
Fl R R SR INRRRE FEErEAR &R UL RS AL T IRR
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Landscape Genomics Reveals Local Adaptation and Future
Climate Vulnerability in Phalaenopsis aphrodite Across
Taiwan and the Philippines

Tran Bach Nguyen', Pei Chun Liao'”

! Department of Life Science, National Taiwan Normal University, No. 88, Sec. 4, Ting
Chou Rd., Wenshan Dist., Taipei City 11677, Taiwan.

* Corresponding Author, email address. pcliao@ntnu.edu.tw

Abstract

Climate change may disrupt the match between climate-associated genomic
variation and local environments, potentially increasing vulnerability in some
populations. However, how such vulnerability varies across populations of
Phalaenopsis aphrodite remains unclear. We investigated whether climatic variation
contributes to climate-associated genomic differentiation across Taiwan and the
Philippines and identified populations potentially vulnerable to future climate change.
We hypothesized that temperature and precipitation gradients shape climate-associated
genomic variation beyond neutral population structure, and that populations with
greater future genomic mismatch and lower adaptive genetic diversity would show
higher climate sensitivity. After SNP filtering and linkage-disequilibrium pruning,
5,177 SNPs from 78 individuals representing 17 populations were analyzed. Genome—
environment associations were assessed using partial redundancy analysis and Gradient
Forest. A conservative set of 103 climate-associated candidate SNPs identified by both
methods was retained for downstream analyses. Climatic effects remained significant
after controlling for neutral population structure, with temperature and precipitation
jointly contributing to genomic differentiation, while Gradient Forest revealed
nonlinear genomic turnover across climatic gradients. Future genomic offset was
greatest under SSP585-2100, and population-level climate sensitivity identified Fuga
and Batan as the most vulnerable populations due to high predicted genomic mismatch
and low heterozygosity at candidate adaptive loci. These findings indicate substantial
spatial variation in climate-associated genomic vulnerability and provide a basis for

prioritizing populations for conservation monitoring under future climate change.
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Preliminary Investigation of Variation in Litterfall
Production and Composition among Moso Bamboo Stands
in Xitou
You-An Chen' + Ting-Wei Chang'”

! School of Forestry and Resource Conservation, National Taiwan University. No. 1,
Sec. 4, Roosevelt Rd., Taipei 106319.

* Corresponding Author, tingweichang@ntu.edu.tw.

Abstract

Litterfall is an important pathway for returning above the ground organic matter
and nutrients to forest soils, and its production and composition reflect material inputs
among forest stands. This study investigated spatial variation in litterfall production and
composition among Moso bamboo (Phyllostachys edulis) stands in the Xitou
Management District. Three 0.5 m? litter traps were installed approximately 0.8 m
aboveground at each of three sites: South Fenghuang Mountain, Xitou Mountain, and
Bamboo cottage. Litterfall was oven-dried at 65°C for approximately three days to
constant weight and classified as Moso bamboo leaves, other tissues of Moso bamboo,
leaves of other tree species, or other litter materials not further classified by source or
organ. In July, total litterfall production at the three sites was 138.8 £46.9, 59.9 &+ 30.5,
and 39.9 + 7.2 ¢ m 2 month™!, respectively, while identifiable Moso bamboo leaves
accounted for 20.5 + 6.6%, 36.6 + 10.1%, and 42.0 + 2.6%. South Fenghuang Mountain
had the highest litterfall production but the lowest proportion of Moso bamboo leaves,
with a relatively high proportion of broadleaf litter, whereas Japanese cedar
(Cryptomeria japonica) litter was observed at Xitou Mountain. Field observations
showed broadleaf trees and Japanese cedar taller than the bamboo canopy around South
Fenghuang Mountain and Xitou Mountain, respectively, whereas Bamboo cottage was
predominantly surrounded by Moso bamboo. These results suggest that surrounding
overstory vegetation may contribute non-bamboo leaf litter and influence litterfall
composition. Continued monitoring will clarify temporal variation in litterfall

production and composition among stands.
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A discussion on the bryoflora of Radulaceae
(Jungermanniopsida, Marchantiophyta) in Taiwan and
several noteworthy taxa

Shih-Hua Li', Hsy-Yu Tzeng'", Jia-Dong Yang?

! Department of Forestry, National Chung Hsing University. 145 Xingda Rd., South
Dist., Taichung City, 402202.

2 Taiwan Biodiversity Research Institute. No. 1, Minsheng E. Rd., Jiji Town, Nantou
County, 552005.

* Corresponding Author, erecta@nchu.edu.tw.

Abstract

Many spore-producing, wind-dispersed taxa—such as fungi, lichens, and
bryophytes—rely on seasonal winds for long-distance dispersal (LDD), though
environmental constraints vary across groups. This study focuses on the leafy liverwort
family Radulaceae in Taiwan, a taxon renowned for producing unique secondary
metabolites (e.g., perrottetinoids, structurally similar to cannabinoids) with significant
pharmaceutical potential. As vertical epiphytes preferring moist, closed-canopy
microhabitats, Radulaceae species experience reduced wind speeds in the understory,
suggesting that their LDD capabilities are particularly restricted. By integrating
nomenclatural history, specimen examinations, and regional checklists, we investigated
spatial distribution patterns within Radulaceae to identify potential biogeographical
boundaries and evolutionary hotspots. Our floristic findings show that most Taiwanese
taxa are broadly distributed across East, South, and Southeast Asia, with some
extending to Oceania or other continents. However, three noteworthy taxa—Radula
inouei K. Yamada, R. okamurana Steph., and R. tokiensis Steph.—are restricted entirely
to East Asia. Their narrow ranges likely reflect strict microhabitat sensitivities or unique

evolutionary histories.
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