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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 (A4),
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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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'

1 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 NazS, 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,
S27, SOs*, and SO+*) 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
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consistent performance gains across two feedstocks demonstrate that streamlined sulfur
engineering can transform forestry and agricultural residues into rapid, high-capacity
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

350°C 4h

-

Sa“‘ Dust SDB
(SD) <0.15 mm @
adsorption = et
350°C 4h
S-modified biochar increased Cd
adsorption
Rice Straw 6 RSB

(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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T AR FRFLIC A L /B ] WPU 2 i i € i+ (Zeta potential).§) A&-35 mV
fe+50mV 5 4 32.6 3 110.1nm & & B 4 F > %4 w5 2 F kA4
AR AR A B H A e WPU 2 (7 28 W IR R 2 T e it
oo AREHSMY fop 4 -
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FhHFI- R BAHST RE-PVAC-H REAH & Hi
2 # A HR TR

=3 WSS F FARINE % &) 2k

1@?1* oL :%ﬁacﬁi_%ﬁ,ﬁ ° 402202 & ¢ ra?pﬁs«ﬁx 145 . -
F ARG L R 0 557004 3 H R P L LB - B2 5L
3wfﬂ@ AR TR 0202 0 8 TR 145

T2 —%‘ » changcw(@dragon.nchu.edu.tw

# &

cBLEFP AT R AHERERCEELRB ISR L FIVHE
& oo *ﬁ’ TR FHE RBEL - Ra 7 pprde o R %
EEITRE £ 4 2 kST K pE(Water-soluble chitosan, WCS) »
FER 7% & aga AL BT B kT b A A2 U o T A
F T E R - WCS s [ R s pk ¢ ' fa (Polyvinyl acetate, PVAc)2r WCS & i# # il
BAEE M FILE G 24T f.z?""fﬂe 3o REEE fiq‘w"ﬁ%i‘a%c » Byt 2
SR IET 3 R PP RLTE R C EA  AP
Bt 2 WCS #F PVAC/ I B TR 1 0.6 5 e 5l & B42 7 if 4 5P
Alx &7 A= B § phfg = B4 (Blocked trimer of hexamethylene-1,6-diisocyanate,
BHDI) > # ¢ % if 3412 & § fefia & (-NCO)#2 WCS #24 (NHy) 2 F 2 % pit
(Polyvinyl alcohol, PVA)#3 &L (-OH) {7 < B * J& ° #4531 7 & BHDI; Tﬁ ¥ ¥Hig &+
B2 B2 T AR L BB B R AT 0 4 BHDL 7 2 Mol 2 fufi s &
@ T OEEGfT S A 3 19.0-32.8% 5 BHDI 3 4r @ 5% > daip] BHDI 2 WCS "=
AT REE o Fla b WCS 27 F iRk § 2 o f LB HER T pER AT
&0 A PR o SR E @ 5o 2 4 5% BHDI 248 & 4 i o i £ 3+ BHDI
TR WCS s PVAC/ % R & HAL SRR - 2 g T mrpgia 4 o 2
EPTPES AEAIZ BT B -

i
E&’

‘nm <k

':1

BEAET ¢ R KBRS T ORPE RS S P A B AR T A
| 923
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AT SRS ST PRS- TN
2k R A

= N a2 e *
e D drnE s m g

SRR R R RN §iF S SuE i mnmrﬂﬁaﬁﬁﬂvﬁﬁ%
2P B R ARE % 402202 5 ¢ P o3 H LR 145 8 o
SR A AFLEFED L 0402202 5S¢ P o3 F 4R 145 8 o

L E A S
W iFH > R K 48 ¢ chenye@nchu.edu.tw

# &

AT IR AT R LR A R Sag B p R 1 AR S WA RIREEEE
B AT AR FEE R E S FEE AN L F AR R T
AFENR/ AT HER 212 31 GFRM O BEHEABRET & AT R
FREFAETAL > EEAS F RIS AR R AT R HE T
fiz & = fs fE A5 (Lignin-phenol-formaldehyde resin ; LPF) > 3£ % & % +* 67 4vid
PR AER A T ipe s SR RR TR/ R A2 AT RNV ER
FFoLPF AP & F M2 BB g R 2 F B2 Bor B V@ ok
ﬁw%%?%@%ip y A 2 Tidrss R 1L4AMPas Bk % F Bim-kis b
0.7MPa r2+ » 9 mEf# 3 120 0.3 mg/L » # & CNS1349 {h3# « i 4 20% 4 1%
BREA 2 FAZERT I 2% SRAFZF AR LZIAF R 2 5k 97
T &R F i UL-94V-1 % %o 45515 3o 8cd >0 42% 0 B A & AP piEst s &
Bd o EH ~ EAHAZ T §F B2 BS

%._.
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PRRENARSFET R EHZ AT 2 BN

k's ,\-1

FE s

TR P BB ARE 4 0402202 5 ¢ 7 o3 BB 1458 o
* 3 2 IF—‘F*{ » tcyang.04@nchu.edu.tw

§e

BAFFRED FXIEMPBET OEAS LSRN TR XL EEFT R
£ o 49 % 11 (Phase change materials, PCMs) ¥ | * Ap B 42 ¥ 4t ex o 22 {2
CAEIPERRT S EMIAE [P TR B ERHE T F A
#PCM féfi‘ “L*iﬁﬁ?l— BEAr kAP o Reg Bt HaZ A i R s o
B R EHARFRTAY PCMAF &P AT L g2l
Ei°§ﬁ%&£ﬁ%”“*Wﬁiiaﬁif‘iim*ﬂ AFE R EF R
T2 532 3HE > PHEBETHRBREZFZERI FRL2Z PIAR (6116~ -
16424 ~ -30+60 mesh)¥? ¥ & (Lauric Acid » LA):& (748 & » 8l & & Ak &
A2 AFAFEEMA B RPN c RREEE T L AFREST S
NIRRT AL T T 16 R I B A B B e 2 E e e )
AR R D R R B2 S DR Bt ey AL A
BHREVAN TR AL R AEAFEET Y NBREHREF AT ERL
SHAA SR - L2 BRT e LA FE BRRAHTE BT 0 -6H16mesh
AR AT AR P B R T 52T Vg(R i 3 5 33.6%) 0 4 fed
BERGD A2°C HARLEE R BT AL L EA PTG 0 AL A
ot A S
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AR Rhme ot g iti RELT S % L X UVB#
Wk E L2 S L EEEES A

Siy LA s 4 ag— s *
#ige I REF 2 AR

PRz A8 (FH 2 SIS S RE A rEy 4 40227 S0 P e R
2 < 52 145 5L -

z@]fag@ﬂgﬂcﬂag LAY R 040227 S o R EAE 1458 o

3R ¢ ma g‘fﬂ:ﬂ;g ER LR BREAT Y Bk 040227 & ¢
e RER 145 5 -

ML =y %#E;ﬁﬁpﬂﬂmpzﬁouﬂm;#ﬁéﬁapz%&:
128 B o

T ¥ > taiwanfir@dragon.nchu.edu.tw

# &
% b4 B(ultraviolet B, UVB)E.i$ = A k% it end & ¢t A 5] 3 > FH ¢ 34
%é;fém "2 & 4 F 12 ¥ (reactive oxygen species, ROS) » i = F 1 B4 A ff ~ B+
AR I HEARERAPMRY AR A ERAFECEBRL A TR AT
# K>tz b & 2 (extracellular vesicles, EVs ; i £t ie#8)F1 L 5 % F 2
PARFMRE 2V ITL ke B L B R TR ]“i',f’f’i‘» = X ]
FriEReRa P HF MERRRwe b gie bkt A aly ey
F e AT PR EH R A L 2 /L (Taiwanofungus camphoratus) i) 5: 88 @ &
Yrimre o e o FLG AR KR ¢t 2 (Taiwanofungus camphoratus-derived
extracellular vesicles, TCEVs) » i 14 HaCaT * # & 5} = fm¥e 1= = UVB 3 ¥
EBGY ER H Fank o 5o 0 TCEV £ 5 £ 41 2 o s lwmve b je F ik
» LI T 5 134.6t46nme T E G AETAE A G T ¥~ 457 0 TCEVs
HRRRERT AAAP w3 Mo ¥ ¥ sk HaCaT w?e 3845 - 3 UVB 4 i #¢
;97 > TCEVs ¥ #& ! fm%s 1375 522 ATP 4 = > "% i< ROS R #f > & P4 b a8 i
T B B ot LR M A B e B S o ot ?h > TCEVs 7= 7 3 4
ZO-1~occludin ¥ Claudin-3 & & & BRip M v % IﬁL’l # & SIRT1~p-AMPK
s PGC-1a ~ Nrf2 22 TFAM i%ﬂ RWAMME o e % AP T KT
TCEVs ¥ e L R0t i ~ "1 F (VR4 AL F BERAPM 0 L3>
# % UVB ¥ HaCaT m?s i = ek & (L35 5 o d 202 457 ;;]‘:m?f'? ;ﬁd i 1 o
£3 4 &2 > TCEVs & (F5 X ARy X it & g 340 iy S it B4 o
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FIRIBARYI DAL AF 2 YU
SN S T O

PR R EHRRETET RS 5 0 10617 A7 X % % E AL RATERE B
15 o
BT 1 T > T+ %48 r14625001 @ntu.edu.tw
# &
gt MRS S R TR S KA R R MO P A R R R
(High Density Fiberboard, HDF)i7 & & & #§ & = #f%q %} &

-

AT LTI B
A 45 (0ld Corrugated Container, OCC)4 ‘e pficid A 2.7% » B % &4 & 8 2
(Blnderless Fiberboard, BLF) » M &= wjc g @& AP A 2 £ 1% § & - 5

S ARIE S R REERRYUEA LS T AP WUTE %A BLF X
TR AR~ 1% % B (Modulus of Rupture, MOR) ~ 384 #i-#ic(Modulus of Elasticity,
MOE) ~ p % & 5 & (Internal Bond Strength, IB)% 24 hr 5 & %% 5 (Thickness
Swelling, TS) % {45t B|3F ¥ 225 & HDF &7 k-2 % %7 BLF & 5 1.23
+0.05g/cm® » % & HDF 2 0.89+0.03 g/em®; MOR ¢ 28.7+3.1 MPa #
43 345+2.8MPa- #4c ¥ 20.2% ; MOE &R % 8 42 5494 s IB 4 0.82+
0.09MPa # 3 0.93+0.11 MPa > 3 4 ) 13.4% - & BLF 2 24hrTS % 39.6
+47% > %> % & HDF 2. 24.8+29% Rt i@l A aipiel 4 iz 2 4
Bl mHS kRGP mg iz oS8y SHaBiriir OCC
A BRR UGS FHNZ AN B ERLER B wr
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TRFA-FHRIGEFEL L)

TN ST e HIMBIRAT

FRA T g F!

"R E AR HEHED ARTE k0260007 TR AT A BB R LEL-
T e - cytokinin2002@gmail.com

#E

T s R 1991 EF A WU Mg 11 ha EAEE 0 L K iE L
[f11p (Juniperus morrisonicola)iT-" > H= o L L 7T EEB A AF ML LFHp(
MU & > 1998) « A BF: 2025 350 Ll A AR FIRE L ¢ € AT 2 R
P EERFARAELER ) IR LE RS c AL g ARfEL L35 A
A LFHpiem EATEZEH O UE 2 A B FE AN L Y h A F 2
f%%°ip””kkW%ﬁﬁJﬂMmﬁﬁ4wwmﬂ§ﬁ%’%&i¢@ﬁ
AR AT BB B BJEN 4 2 R 3 oRAR A i § it o I Ripley’s
K s Soif A 4T R H e S F M 2% 7 2 L SHAL R
Hur® > BALIEEY M 3-60om- § 28 51% ; 5 #fapter S s B R RS
st B F Yy S HE LT okt BB AT domo @ (S S & Fow 4
e At i ’i"’ﬁt ¥ 14 Logistic regression 4 37 % L Fl4p 284527 = Bk A 20 B 720 R
EARWIEREEFRTRBEZALN429cme 3 b4 Ed RGBT
AT RRER S Y AR AESMm P FEREEASF AT Im T L AEH A
o lmis i REAF $ﬁ“1mwkﬁmﬁﬁvlmw§%%¢# P 5
TR AR BT TEAY ORRAGATIRRL - H A AE R 2
4WM%’W$ﬁﬁﬁﬁ%206Mm<§¢ﬁ¥%mﬁﬁ’ﬁ%“f%%gﬁ
¥V -G LR EA R ETHEFRE AR 2w fAEE S 4
2 BBECRAHE0-60~0-40% 0-20cm > B rEE A SIS - B
BB EAARE2 T % A I mEgEp 5 SRR A T2 AR - A S o L
9352 LFlHp EATE AL ER P REAE TR ELRERIFLET
B L EMB S RIE AR F 20om N 2R E ) HIE R 2 R A B ok
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TP TEIRR- LR MR PRI E S S AR
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HE AL S 2

L Rz BAfHE - FRERE S TR L7570 91201 & L RN 3 LB HF
B 150

2. Mz B AP HE A FHRE & 201201 A A REp i AR-E R R 150

* W AT - yutingwu@mail.npust.edu.tw

#&

LR EL G 4649 fE 0 L F 4 A RSP Bl S e
PoianE B4R B PR RF 2 FIRAE A REREE L K
EHRBEEE - A LEHEED REREY M4 FRIPHRIAAN R FZ AL PR
TR PS5 AL FRFOET R A4 T 2R FS DN e ] R
2,355,111 5% S F A 7] > gy % UNITE FAEEF D] 10 B M ~43 B~ 125
P ~308 BFL~565 BH2E 734 B4E; vt ¥ FungalTraits FALRE &7 17 B# i
HoRRR ORI HL A FARE REFFAFR B RAE - AHE2 mﬁ
X 5‘] FIHLFY ¢ 7 95 B2 AR E 0 & A FF(Thelephoraceae
sp.) ~ =& (Russula sp.) 2 54 % s (Lactarius sp.)2- & & &4 §8 5 ﬁxnﬁ%‘c%i o LR
£ 3% a‘,)ié\ﬂ]:‘?&;l:r’%}]ﬁ*“ PR L 2 hipF ot AR e EHF LR
(ANOSIM, P<0.001) > 2 34 - {2 T (@A~ Py~ 25 2 a,%;%l/i)“ﬁ‘*i A A

R HERR RS > FAER SRR EAF > gl AR OERL Y FE
16% + 84 *0 2 H P T 9 3% » R A RA M 54 LB PR S il
BHF P REVITLARBLPAERET RS T v EEAHTH -

V-2



1 Rz P BAFEHE L5402 5¢ 3 5 F8AR 14550 ¢

*i ;17 erecta@nchu.edu.tw

#e
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PAGHELAER B B B (VU) Saed 08 X RTATE UNMRA B
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WP s BFHRE G B Lk E 33 % 10mx10m B E 0 4 B EE R
B~ A e S 2 P IRBR F]F o Bk K a8 74 $ 209 R A 0 H Y
FLRBELER TR DI A RBEREFEARLET A L EEE-Y T A
A =R 48 FA > RS- REE- E Al e RER R
FORPL s B FHRER LE G M 7 L2 FRARCERE T T { AT AL o
TR WA EEIBEES LA FAE N LE 0 BT EAHE
A 7M1 IR RA S FRBES EIRA ARG AR LR
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EES GHBERFATEIES 2 320 F 3

ﬁ_:é,ﬂ)ai 1,2% Fﬁ*ﬁ’%l’z

1% ’%"K #ipé‘% r-l—r _ﬂ;,{ﬁ’“ Py o 844005 rg AE?"H - gli &: ¢ E} 198 ?ku
PR BAAEAERERS P FRE LT 912301 B LB H RE R |
5L o

i 2 e » cac335@tfri.gov.tw

# &

ATEA ARG AE R E S miEE A RS B I
AEAEHR ATEAL LSBT FTURHE L - AT o BIFHEES &
ﬁﬁ@ﬁa%?%izﬁﬁﬁﬁﬁnk%%%ﬁibﬁiio%2%5&599
B 25hath®wep 2l % ~H G 2 L8283 A WEBR16-31%2 147320
X20m > > £ 61 B> (244ha) A ANE=ZTIom 2 AFEM o Bk L
46 #8 1,413 %59 3 %75 F(BA){r 10,112cm*; 2 E % p ~ T H 2 #cg 2 BA
B L B ZHAT6.T%E 1.1% - ELEEBEEF LT = fikAE 5 X & %E(Morinda
umbellata>13.1%)~* /> §& & (Fissistigma maclurei> 8.0%) % 3* % (Urceola micrantha
’ 7.6%) cHBBIES I B e EFR LY CERB A M 5 B F (284 /R
) EEFT 2254 /AR ) LA BM(112 tk/H D) iE S 2 B e 2 BA Bfcm i
%%%m%’mgﬁhwiibwﬁﬂﬁﬁiﬂ SRS LR - RN R R S
4o f% Lz (Embelia rudis) e L % > g5 7 4 % (Derris laxiflora) % % £ 4 % (Callerya
nitida var. nitida) %+ ¥ & > ¥ 4 % (Cissus pteroclada)* 3 ¥z &k (Dimetia
hedyotidea)P) o iE 8 o B % k7 » LEH A %?%jki ERHEE LG PR

A G R LA T E AR RSB R TR IRl AP Y
WHREER G b G H B L2 AFEAT %’Fﬁsﬁﬁ%%iﬁiﬁﬁ
R b LT ORI A -
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fl* 37 R2 LR PHIFRESS LHTE
(Rhododendron rubropilosum var. taiwanalpinum) 1= #p
T

PRz 248 AT )

T i'F-‘F*{ »erecta(@dragon.nchu.edu.tw

# &

4 % % LB FB(Rhododendron rubropilosum var. taiwanalpinum) i % #4575 %
oA R AF A ING L 2800-3,000m 2 A LBRY AR BB TS EHE
BARACE - AATF A 4B R RS B & Bl % R (R 2,945-3215m)% & 8
BHRF AHAOKRBIET 2023 # 87 3 2024 & 12 " 2 iz P H T FF
& pF R (space-for-time substltutlon)1 AR AEAZEESRE ALY o AT
(initial flowering date) it 5 g B P # > v“ #&4 & & P (growing degree days, GDD) i

3]~ % B4 GDD $5-3] 2 Beta Sidicce 8 GDD #-4] 2 RRI HF & - 3 3R 3
e 2 R R 2 B e BT 0 LR RA Y 4§ g P (ulian
day)132-150 p(5 * 11 p 3 5 % 29 p)  »HE3 B E LR F T pH
(p<0.05) « & 1+ = 100m 45758 9213 34 % o B AAE AR 5 2-3°C » GDD #
A% 32> L (RMSE) 5 3.96-8.27 ® ; % B4 EH- 3] c0 RMSE 5 2.55-4.14
% ; Beta S fcte # #-A] (Top=11.0°C, Tm=15.5°C » F* #£ & 410-420degree-days) s -
RMSE /% 2.55-3.24 % » & B R3304 LR p A > ¥ ivs g L2
WEERLIE F O RBERZF L o
M@z PRl -2 LR ~BAHRPE -BBEEE T3 LES
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# &

W45 %r(Barringtonia asiatica) g >+ 3 5.4* (Barringtoniaceae)* F* F% 3 &
T2 Bt 2% A5 s Ly el o A57F 5 20242625 L 4
EEaFErF~Er ~ 24 BT 2E B0 R EFF=F i - i
CAREFELALREE B APFE TN T ISR L RAR AR B
PRECRA f > 1 B PRt 2ER FEMFOAR 8 982+ 0 i
BAZET G e S HE > 5 SBEEMTE 90% 8 BpE A ez B8 e 2k
HE o i grenze BUE 8.5-11.5em ~ BEELE 13.5-14.5cm 0 £ & 7o ppEL] B~ 2
80240-320 1 o3 P BASE T FI12 0 B oA 2R TN AR RS o7
BB GeAkBEARE 28 WP 46 dfiep 346 FUEP 1 4E 0 £324 8 10
fho p R nTep hg it~ LEpi L urE ) R o gie p iR 2
A~ FRP R B 24 B A e p iA s T Tep e
BaEgE A RE BRIl A2 TP PR Ba ke
FEAE 2463 ralc TRLEFTF I F T AAKRK 20K TR
ek feF S Hk 6-11 P g F X 41%-14.5% 0 BB 0.6 7 14.5%
6.6% - AP gifep R iaflbE R Bk Ao LT AR S
‘e’??iﬁ?' ‘BB 0 PR A 05:20-06:30 ~ 17:20-18:30 0 ik A A ek cha &

6/

T

o

IV-6



TRFA-FHRIGEFEL L)

BER A r RFS A~ REA

TE2 P BB EHRE f 40247 3 5 B &4 g 1455

¥ > Email: erecta@nchu.edu.tw

HEFAGEIE MR O PR ESHE B RS Py~ B
TR A SRRSO o e AT RS S REE R AR
PR RS 0 RS R RS 2L B 7 E BRI AFTF 44

2022 & jF i o de LEE R R A 1T 0 MR R }f 40 F- % 100 fEFF 1 124
BB G2 A HPTEr » REHERFZ HY 2 F 19 P TSR
AP FFHEEE N BRI Y REE S EA T RS RS T 215100
EF S o B Pl Frif p R BRI AL G F
AE R IR AR AN ESG P B AL A E B2
b e BT A AR ATEAT R - 2§ NRRGE D &
Hoar B Ads § S REFRIL AL, F Gk &g 100 fEEF
e o2 PHERA S IEAEL 2 2 HEE RN RL TS BT
Nt aprtal - adpEr QLG algss Ut o A
R#-EfpiF it fidy » RFFHEL P - HFrm bR P Rf5y o R
TRz N B E
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BEG I3 RE - mERY

R G2 P 0 551008 & BBk & FmATHH L 1T 5 11 5
AEE 402202 4 ¢ F 3 HRE LR 1458
P B FRok 0 912301 B RN i SRE Rk 1 5L
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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> %", 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.

* 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, um 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 F4. 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
um 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



T A -HHEY e(HKEF P AR)

BAMBRARFIRFIZAE-2 8 A By

Foeyilomailomia”

TR BASE A EFT R < 0 91201 B L BN i SRS R 15
TR B AP B AR ko0 91201 B K BRP i ARE ik 1B

i 2 £ % > meihui106@gmail.com

FHIMF RO EARE A AL R SR REFA BT E
W AL 2 B BT R R o A Y 2 AL § -4 ik S (Social-
Ecological System, SES)z_ # it w 4k BLEE » #5341 & A B 4 Bh 35 IR 7B B
(Homegardens) & e 8L # B 2 5 F o b “rivig g 44 - A7 8
?gﬁpﬁ%%’&%fS?E%E?&@%i?&ﬁ@i@ﬁiﬁﬁﬁﬁiﬁ

PR T EEARERZ B R BER P REAAER > LABEERD 97 B
SRS S Tk - B G @#»lﬂ’é#*i@% N L
BHBE - FLS%ET > ReE P2 TEE S AL A7 F L AHLELE
m@ggg%ﬁﬁiﬁéﬂﬁﬁogﬁﬁﬁﬁﬁﬂ%_ BFEE A EREY §
MET  FEREP AR P E AT @l w0 A B s s
ﬁ?&g%%aéj’ﬁLﬁmﬁ+¢# e AR IR R ES - S
&ﬁ&ﬁgﬂ&%?g@mﬂﬁx°ii$m{,ﬁ@'m@ LR
FoMF EAESGrEE RS AR T EAF IR AT REF GREH
IR R R o L T PR BY A RES R 2 B S R
B R MBI RS B AFT A ET LS e RN TIEL B
@&4#¢ﬁw@aa%%zﬁﬁﬁﬁ%ﬁ%&%%%%%@mﬁﬁéﬁﬁ
BEAES ¢ FIER B AR E -4 B kA Bad A A€ w2t



" L-AHEY T L)

14 Strahler 35 # 2% * TLS-QSM 2. A T8 g & 4 %
ErekE

Fugl s gaE2s 2452 wes
TR LA S AHRRATTRE & - 10617 £ 49 4% % irpiie £ 15
PR AR AE AP TRTEL SR %R Rk e 557004 5 4R B L4 L
S B 128

* i T4 - chengsuting@ntu.edu.tw

B2

¥ 5 % iZ (terrestrial laser scanning, TLS) % & z_ & % 1‘? #- 4] (quantitative
structure model, QSM)&2 iy 2Ll 4 b £ A= B ¥ ® ..“:J:ﬁé R B SR
BHEZ2EHFLELASFE o AL s HET &P BN (Camphora
officinarum) 5 ¥ % > & = Ep L S o TLS-QSM & 74258 » U fg K 1 2 5
£ - A ?{’T%K‘sé’]‘#lﬁi#i o #1 3 i@ * RIEGL VZ-600i & {7 28 Bp|zkiFH 5 5
AL 312,768 B AFEZ o LA FARAEY X SmartQSM i 7 £ & >
£ &5 SmartQSM r i ¢ & = Strahler 3 % (Strahler Order) » #- 16,237 i i
FEALY A~ 2~ BIFA o B 5% 5T 0 AT @ 5L k¢ A (Branch Order) »
Strahler F# 5 $t4x i 2 /% (Kruskal-Wallis n? = 0.790 vs. 0.342)% 1 # (n* = 0.739 vs.
0373)L 5 { HenlF A Feypic 4 > T BRI DA FTIMHFHE 702% 0 2
o AT A D QSM R AT I fF R @RS SR HE Gl LA Y h7A AP
AL L QSM A iR H#(0.4678 m’) o dk A - SRR E A AR S 2
MEHNHLB LU L —09%-104% % —31.6% - ~# 7 # TLS-QSM ¢
ERSPESE- HIFEREIFHEHMBEITOATINAFEE M 22 G oA =
BEWEAFEARLASITIER - AR FTEE S R A 2 BREREFRE
P UEH A F2 PP R



rEFA-EHREYEFELT D)

2 BGP h TH RN T FHEYE TR

FEEy —MREd A &2 %% DMO ;b

3*

e mER Foegr

DR B AR B ARk 0 91201 B K BAP i AR Fris 1B o
TR B AP OR fedR ko0 91201 B K BAP i ARE ik 1 B
SRR LE A FET A s 0 91201 B KRN i RE s 18 o

i ﬂ goodrinoa93@gmail.com

# &

AP TR RT A& 2 B P i (74 % S (Destination Management
Organizatlon, DMO)ﬁrfﬁfﬁvi FoFy o BIRIFTH IR A L 2 R ITI5IR 2

oz p L R B EERN c AETHREHTTE 0 R4
7Pég§§~@ﬁ~ﬁ CAAR AR AR T WA PR A
72 RS DMO Te 2 &40, o A BT O EBMAE R T
SEIATHE SRR - FLHEAREREN SRR ERR CAS T
PSR H B R FHHR N P RS R S R
EFYIFHMSRBERLRFRTERLRE - SENT 0 AL S HRTP
RN RN SN J_l‘] DMO i f 738 (7484 > ¢ 5 @ > ﬁ&}?&’#ﬁ%%é&'}}i%{‘ o
o g FARENEE 2 £ §r ~ LT HERETL DMO ¢ s
LRI T i;—gt%ﬁvmp’%ﬁfﬁ}%? CERRE A BRI A AFIZFE
Fok o fRA-BAl e ph (T8 {1 5 2 ol R 8o A7 FUNTRE ot i 2
DMO 2. TP {54 o\ @@ T d T a b afiFd g BV B8 DMO 41 & 2
2o 2 RSB AFERRELF TG B S HG

34

Matse @ 4 jE3R% ~ Pk FA RS S TR R TP K



o A -HHEY B P LA R)
JRTE RN 7Y SR vt JRT RN
2y Rblamy

tip k'~ AT E R g

DRI OB AP A Bk ok 0 912301 B A RAP 4 ARE 4 F RrEs 15E -
W BRAFREAEFT RS 0912301 B LB § ARE S H 8 A 15 o
A T4 > aw711212@gmail.com

# &
THEGHARBEE RS20 &> SRt REZZRER 2 AFY
BAEE 90993 ha T3 i+he S8 G 22 2B ARE S0 A BTG S
°£ﬂiﬁﬁ%%%§§léf/ﬁﬁ%ﬁ§lp PR A AGREETRYE AL S HES
FEEE T HE AR L2 0 f IERERE P 2 R E
RS M BHE A L TR Y ERT EBRE B A
AT TRER SR RACD 0 RGBSR kA GE B - K S PG E A R A
2o TsBEPE A % ) $ 2K BALGEEP R ¥ FFER - B2 %%
eFfiFRZF B REFUMEFRTELS 2 SHEFFERAFT > L0
FRFRN S A S HEF2 2 LPREEEF &S F - B2 T &iE
MR UEEREL AT A TEAEEE LR EGE
HEA A APRRFAERT O REF L AR B - BT ERT
FooAELBETEE S RREH FEREE PR G FRRGIIE
AR TRBRRET 0 BRPHMF L AR ARES S ARG 12
Mol T o AR T }_sp 909.93 ha #]4 % - 2% % 399.07 ha
(43.86%) ~ #1ktEH F 319.85ha(35.15%) ~ ¥ 4 £+ % 102.47ha (11.26%) ~ £ &
2% 87.77ha(9.65%) % e,ﬁm | * 077ha(008%) AT R HEER R
ZREAATEE A AR EE PR RE T AN G oA 2 L B R
%Wfﬁﬁ’si%%%%ﬁ%ﬁﬁﬁéﬁ%%§@%°

V-7



rEFA-EHREYEFELT D)

G CWRFRT AT FEAT AL A FAE
= (USR) 3 B B& 12

BEV CEIRDREL P s

PR BB L E R B FRE LR 912301 B KRR SR
Bt o

TR AR EA S K 10617 £ & X R RARRT 1B -

SHE IR BB B G AP EFT 710617 A4 < F REGER T &
150 o

TR B KL R Btk k0 912301 B A RAP i ARE R 1 BL o

*3i 2 i'?ﬁ ' MUE B meihuil 06@gmail.com £ 32 4% yutingwu@mail.npust.edu.tw

# &

T A9 kP U7 (Phalaenopsis aphrodite subsp. formosana) s a4 25 L §
?ﬁ%i%ﬁﬁ%’f m R R A I RFTS A o A p 113 1]
U5 &7 PR > BEAFREFEUSRFF  NEAHAREAFFL 2 B
AR B L3Rt 4325 2 P R34y Mgl iy %y 5 L 452 0T

s K BRI PR R AT 5
ﬁ@iﬁﬁ’j%?ﬁi%ﬁﬁ?ﬁ;fﬁﬁﬁ* PAR LA T R E
4

TER® LK i
LA EE S H R IMET R AR AFL T B ELERE Ay BB nE
EooMR A TR AT B AR L SR SRR R REIE AT

AR AE TR S B AL AR FRBT MY 2
EEE 86% 0 I AT FE M P EART *Pi* BRUSR 3 &

Prig o s 4 a2 2R RS T ST LT



vEHEA-FHREY EEEF AL AR)

BRPFEFLPEANFBR-UBLMBELFLT LY LB

1 ® = & 7?1#; é'ﬂ:ﬂi /};ﬂ”pém o B d BAp ﬁ* §7‘Tﬁx 1 %
2$aﬁm%gﬁﬁn%ﬁ% AL GZFE AR o B KRR RE AR 1R
SR BAAEA S MK BAKPR g i 15

€ iFH > wildboar.wu@gmail.com

\

# &

% %% L P (Manis pentadactyla pentadactyla)is TUCN 7| % 4& 5 (CR) & &4~
for bdBRETFHF L2 BFmTHTAEL > E2 VTS A E A Ry
o+ 7R+ 7R % *%(Kanakanvu) 5 4 %P #1441 &2 R AR %P A v Bt -
LREALFEDIBLR WAL A H“‘%‘?v RS CINEIT LY
RETFA 2017 & F 4t > % s T A A g et g FELh o E R
”@ﬁ@ﬁé“ﬁ?*ﬁﬁ%ﬁiﬁﬁﬁmiﬂﬁ?*°7P2@%mé2mo
EAHEFHP UGt RIBE D ;f;,%’é]ﬁ]\)—'—i ,K/T*\f';g";: T 4 d e 25 AR %
LREDTR L BEER S R FREREFFETT o FBILS 6
E2 g o R 2 PECTE ESE PSR B T T Al R e F
EER o FABDE > A EFIRFIRG R > F w2 R E PP AR R
R LR S H%F;V‘*ME\ R R = S L

B AR M2 R B SR N RT R A ot PR IR AR T £
BHETIRZEEN -
MAET AT LT R BL RN RO CEREA L F RS



vEREA-GRHREYE&EF AL AR)

WS R HBE I AL RTIRBRATEIERDE
~ 2 BiiR

1

Jir

LA SR 3 S

PR EMPRE AT HAT7 ¢ v 0844005 B 2H 2 b R P 22 198 5 -
i 2 £ > phchen@tfri.gov.tw

# &
AFEA LRI L LAY HHROE R B3 BHERSE§THATATHES

EEE L o AFT 32023 £33 4 4 1 0.25 ha (50 m x 50 m) 3 5 4k ki (8.7 K)
B F S et 4 HRHE R (S1-S4) 0 2 1 B 0.25 ha (50 m x 50 m)£r H ARiTE
B R HARE RSP Il om 2 A FEA 0 q B RFF S P2 Y
A2 BAFEAER X BB NL R o B3 fa s~ tRic - Shannon § R 124y
B R FETR F 2 FRPBA VA ARHEE AT EAERIME - 25 i
7 0 S5 4% F i filic(16 f8) ~ $a#(173 $5) ~ Shannon ¥ #1445 #2(2.133) ~ 445
BUrH A£(1,858 cm)F B HE S W SI-S4 HETF 0 T L F RE>10 om A R
koo FRBH L L T YE(57.8%) B A E(Q23.1%) ~ F TATRTF(9.8%) ~ v
B (4.6%) % 1§ H Fi(4.6%) 0 BEAAE X & H(24.3%) 0 S1-S4 F A Wiesk 2
~6~2% 948552117 % 45 $k > Shannon 45 #c 5 0.500 ~ 1.259+0.224 % 1.726
A F ETH AF 5 43°193-388 2 220cmPe F RS E 0 A TS A (¢ 76.2%—
100%)°S1-S3 # & B4 48 5 % < o %(61.9-94.1%) S4 # % B H /8 5 L 5 (37.8%)
o AT ADHREE B F UG FEEADRNFE R FE A D AREY R
AM BT BB A R AP AT E A e 2 2 A FE Ao T AT
TAFFFLUOHRA N FTEESI A AT EAERE FRF S HRPE2 458

V-10



vEREA-GRHREYE&EF AL AR)

PR LSRR RS GERALZ2ZF

293 PR

E& <8 2600355 £ A ® g iz 300 5L -
2R EAE 4022024 % B 3 RAR L LWL 145 5
BT 1 e - jtlee@mail.ncyu.edu.tw

# &

AR ¥ TS AR SN R F- S TR JE g AN 1
WY AT UL LB EAPREE ARRE TR FR I E T
FI* EF ARET AL T4 BB T TS 2 RS AN A
4 > T 4]* SoilWorks #ic /& kg fc s = A 47 804 > 2 FER 9
AFRR S BF TOREFEEAE R NIRRT PR APPSR
AAET ARSI RDEE S > 00 RE Y A A T G 2R E A R
CET T R R BT el A F AR R TR AR 2R
SRR Im¥Acl 2m s o 5 2 sk oG AR S ¥ N REER { S P
TR PR AR Y RINT ST MY e Al A A E
Pz EBERTTE - 22578 55T R 2 % > Thilies B3 e 106 %2 48 % -
R BT F 22 LHE AP EET TR BB S R

i ERE S A

V-11



vEREA-GRHREYE&EF AL AR)

Poid £ 1 HRA YRR R AR

R < W L

=
5
A

VR bR #3254 HRie o 100051 & A7 ¢ I Fow AR S35 o
TR EIHE R ERA B B oo
*30 2 i’F-‘F*{ » helin@tfri.gov.tw

# &

v 2 A EZFHEE SHEYRELEE TR ¥ 2 E2R 58005
2 AR AREE - SRR AP IS R R 2R E S 20 LR
5B AR SR AL R DRI SR RV B
TR R R RF R F BTG A AL PR v S e
Hr B NEEE AR L2 R EIRE R BT R 2 4
AoRa - PHERIEFF AT S EELFORF R KT 6
BROEF A R A RRB GG SRR B R R AR
HAHEirv 3323243 FARAFBREITGI NS AL BI{HELER
Fag s Bt s FoRF R S BRI R SRR A A F R E A2 R
£ o AT F AL HR(Phyllostachys makinoi) & 5| 0 A 454k~ % & (D) ~ L 3239 j2(d)
ga@gﬁgﬁéi%§¥ﬁ4wﬁﬁi’%H?%%ﬁﬁﬂﬁﬁ%ﬁﬁﬁﬁ
(S)27 (7o BE BT kA BRI H ARSI ApH > M
G A %5 0.64~0.750 et IR FARA BR S  BARA DR E T
&2 e B U w fE st $=0.0222 d*D 0 Ap B RBR] T R £40.96 o H A2 2 2

o TR LR B YR L RN o TR A RF R 2 4T -

V-12



vEREA-GRHREYE&EF AL AR)

3D U-Net HA) % 0= G S8 5 2 2 Bl i #
g APHT REEES O
Fom s g

PRz BAF AR, 40247 5 3 BB 1458 -
* i AT bigg@dragon.nchu.edu.tw

# &
HEHRTRDENEADNLLAH P2 AR M EN L TR

ZERFM ez PRI B EHRT T IR B 5 KRR R
PRAMERERE £ ABETRBAPHT T REHE RV E LT
L EBRRT LM e AT Y g i R BEAlEEE ARIE 22
@i TV B E A L (tree position) 22 gFEF ¥ 28 (tree skeleton) » T 5 A &
Z e TR o Ay 0z g 2R (3D Gaussian Splatting) #-3] & p PR 2|
SRS AL % 0 (D U RT o PIAE A B AR A0 3D
U-Net #-3]i& - 3R % 0.1 m 8% (voxel) E_F = >0 ffgh3z H I Htphe™ v 2
iE3 » £ 2 DBSCAN % }i%’&i\?‘l’f’ B[ 4 2 & (Minimum Spanning Tree) ## 3 =
AR AR S P R IR - 2 5 T
A73 HAt s LAEEA T R YRR E R A NE - B RVREEBE B ERTE B
RAT 0 Rtk 334 BRI E AT 4 BRIFHRE T OMA =Y FI & (FI-
score) » 0.776 ~ # 2 F1 & 5 0.814 > 3% % p £ 40 0.892 & 0.078 >
B B Y 2 ﬁgwg&ggﬁgﬁwﬁyF1a%@ﬁmﬁﬁiﬁﬁiﬁﬁ
ek A3 VR AR RFER ST Y AR B A R AR
oG BT GRS ET B E AN AT e

V-13



vEREA-GRHREYE&EF AL AR)

K135 K2R R R WL SRR AR fRT P &

1*

g

'R 2R E AR FTREL S RT HRHE A 557004 & F T LT Lk
- K128 -

BT 1 £ - alanlai@ntu.edu.tw

# &

Mg kE R 2 H A L Y TreeQSM (Quantitative Structure Model)
T5 &322 HURERRERE G E A6 > T 2bgRkd = 22 = R
7022 > REE ﬁé%ﬁf‘;‘] o ptF2 3 & * ITSMe (Individual Tree Structural Metrics) &
(7hid ST AN P18 R & AP S BN (GAM) B H i 3% 0 22 TreeQSM 07
Ep b EARZEE R -DBH- M3 EHATE  F 2 RS ER AL
45~ ;*P?] WA E AT R R oy H R EBEZ L e
Ao B RCA R K R - REES(r=09997 > T £ R % 0.05m); DBH -

REP F(r=0.67) ITSMe 4p# TreeQSM L 323 5 %) 0.07 == > = BEARF
B r A 0.63-0.74; 25dic— RALR] 55 (BAE 1=0.27 > T i L 0.046) =

EERBH - A3 20260 3 074 B AR A 3 E A RS o ot

o alpPEN AR ERREFEY EEZ T TreeQSM & % BT 3942 pF(30s-515)
% ITSMe(2.2s-3.28) ¢19.6 2 23 &> % 23423 & QSM FlHidg & A & o &
o BB 2R PR T HR B2 2 AR TR S
B v ERE R BT A E%E o TreeQSM 7 4% % ez AR 0
FEAAEFRH ITSMe - P EFEURFGEL S AR A BHETA > U E

B AR I FRIARET ARET R RAPE- HRF EEREE L AR A

e
T~ FPIERTEIEN T o

V-14



vEREA-GRHREYE&EF AL AR)

e# Z L2 B2 AAE R RARINEES B KA
H AL 32 Wik

R

ER TN T E N T3

DR M 25 T AR5 ¥ 2 0 100051 & 443 ¢ T % @ % 53 55 o

ZRIHRE R pARET R AHT £20100024 £ 47 ¢ 1 R G B K2
B o

A £ > annywang@tfri.gov.tw.

# &

j\,};ﬂﬂ ;] l__F:L,F,n e 5 ;}'\A,\;|J/Eﬁ‘§_r/;-‘s"fl- A T ﬂw 1@’9 Mooy 4} %_I%
PN ES ERRER AR E 77 points /m?P 2 z P REFTH H A A
CHM Watershed ~ = % Li2012 % 51 » 3 4 4 f8+ B2 Seed-Constrained
Li2012 = fdiwbiz2 c 8% e 228 - L%V w2 412 - B % Hm > Seed-
Constrained Li2012 £ & i » &4 & > >* = k4 2 F-score £ 0.82 1 0.88 -
i F R E AR o Ra CHRVEEHFRELSUBE LV IRER T
DoadRAgse s MEREZ S PSR A 2 B R 4 BI(177 tREHT R 163
) A B AT Y EAE B L TR L2012 2L A4 T A
(123 th¥+F 1 166 k) - B 4z > & » 82 Seed-Constrained Li2012 1§ ;)&
BARBR - RFZFNLERMT B P ERAN M3 X FLRG -pF ¥
» CHM Watershed £ 7 FF T sz s sl " s 4 it Hadgda o { 5 2
(4c4 %4, RMSE % 136m). A7 4 8® -2 L-azPFderdn
P E T 2 CHM EP3 2283 2  FiTa A E L1 kE A DR

J/ o
k|

A=
\\\Xr

V-15



vEREA-GRHREYE&EF AL AR)

T ARKRERLIEER ARG LFH

DR #ank E ax g #r BSPIR A 22 0 100051 244 7 & %o % B 60 8L o
2P Rk ReE AT E IR S o 100051 5 AP ¢ I R B A 60 B o

T pjwang@tfri.gov.tw

# &

AR R A S SRR R BRE - BHE - R E L 1 R b
SRR BEIPFO BFEDT ERP Y SuTp AEA S 2 AP TR S
BB 2 RO A RSB S B TR AR 2 E RS Wt
PRI Sy 27 ﬁ#mﬁ*ophé%%ﬂ’l$@iﬁmﬁ%ﬁ§
Pk Tihe o REJCGERED e T BARDE R 5T -EE G BRY BT # e M B
G U SR T b RS RES SR ER £ R R LD
L“bwﬁii#ﬁﬁniiﬁﬁf%’4@@Hﬁ%zKW»#& VTP RTRRA bR S 4y )
@ B E B RIS A ?Ef;ﬂ?ﬁ?ﬂ@rﬁﬁi"*% Fe s RIFFESFEF RIS
BARFReE R B R ITEE 0 2 & 4L TR E G At B Al (forest
development types, FDT) =71 £ » 2 ] ifit = —\ﬁﬁr ﬂ:ﬁ-\ CIEN S IR A | g
,]vj_%@i}*#%rg PR BAE A SR S AR o RO R IR ST RSk B
TR EEREMEY s FDT 1 & » § o2t adirlt ~ 542370 &
Sf A TIPS AR A R E R E s b2 £

V-16



rRFL-HFHEFEFELL)

BéRTRARFIAB ISR Z 2B 2n
S
P NS

"R 28 F5EHRRBETRE AT 2 10617 £ 43 % % BRI T £
155

PR AR CEEHBEBRTTRE LA 210617 47 < % R RERR T K
155

A ¥4 > chichangliu@ntu.edu.tw

ﬁ*f%im4#;ﬁﬂﬁ4ﬂﬂ7—ox@ﬂ%*& KGR AFA

FRALIPRELER RS AL DAL AR ELA LR REY BT
7% SLp R & Ej;i R ILGTIET R WAty X o j\k—j;z,l'lﬁ’\; A inﬂr—q-%
VAT REERLRESN DU R SRS RE S R BRREEE

wﬁéif—opﬂéﬂfifé ® 24 (TPB) 2 £ 4% 2 H24) (TAM)E 7 A 45 >
dBAGER S ABRAFEEFLHENTEZ 0 e Fr R AR L Z R
RiBAR 24 BF R Ty BE T EAGTFIEA AT R R R Y e Y
TeBALBER CERB ADPE B F DA ERE B
i (T4p 512 AR B R T HOE G v HE AR R INER - 7
PO RRRFET ORGSR EAM D & TR EARY ERGEN R i P2
FRANEHINT A TR NER Y R TR 2 RRBNAE R P A
’yﬁy%iﬁﬁi%ﬁéii%éw’ﬁi%$§é&%ﬁéﬁﬁﬂﬁiﬁﬁ
ABEPLEen PR ERY  ARFREYFZILEARLEYRRILE B
Eh AL S RE mﬁﬂ’ﬁb%%‘ﬁfmﬁ?ﬁﬁ’éafw% BT AR
RyF/ELE LY o

;'Hi_/u /41\ ]1 —‘L o

V-17



rEFA-EHREYEFELT D)

FAZEHRERTFEIR
B ¥ -'.ti-l‘—;‘% ’é-ﬁ;;l*

B HEHTED ATRE 5 - 600355 £&F LT £ A 300 5

£5
TR i % > myhuang@mail.ncyu.edu.tw

# &

FHRFTROL L EF R EHREA] CTHRERT ) TRBT A4 2
°ﬁ%¢%T&i%*1&ﬂﬁu@&%@ﬁé’ﬂW§ﬁéiﬁ*%“:“%
p20w Y FURBAMAY > dpfL ™ 0 AE A AR G A Eg L
m’ﬁ%W%ﬁﬁaﬂWmﬁxﬁ PR R RRR T R BT R
TOAHE Lo B LA BEEHRE KT R G2 AL
P R E T kerigy TR g Ty cTAE 2 TR
*iﬁg’ﬂéjjra"T&%Jf?rﬁﬁéf‘ﬂdwﬁ‘ BE SRl

TRINTARL e L FREBRERATTRESLT 2. FTRE
FTEBFTT AR 0 (3 BE A I AR~ 424 ek 4 0 AT
FOFUAL § BB EEAR A Y A AT A Hlﬂ.pﬁaﬂﬁﬂ%”rﬁ*
B RERAL AR o AR RTALRS i HE R gE R Y
TN LRI AHARRL P VAT BREAER LA ERB 2L p F o W HRE KT
HEFEER L AP TRAEBRAEY AV BRI R B B
ioe BEEHRE L H R R b

hpiu)

p

) -
A I S

&
Nud

A

Wi
ﬂm

o

V-18



rEFA-EHREYEFELT D)

ARRIER S £ 5 TS W R SUEES-£.0 SF $U
L HARAH S 6
Z sl frgagn !

IR ? 2L B AHRE 40247 3 5 R84 1455 -

*€ A 1TF > wyliu@nchu.edu.tw

# &
EF A R I AR EEE L B R

4 i % SupR i+ (Ecosystem Services, ES)enfe pF » 7 % 5y 74 3 % 22 A H L G R R
CRERE A 2 R A 4k S 2 (Ecosystem Disservices, EDS) ¢ 2 A 0 3.7
ﬁﬁﬁﬁﬂsﬁﬁ&lwﬁﬁ%@@ﬁ’%iﬁiﬁiﬂf?éﬂzlm5ﬂ%

Lo hEINAEMT A EHOF L A EEE KL BRI ARI PG L N
ﬁﬁ&?*ﬁin’HﬁSMBﬁﬁ%ﬁfEDS@ Bk RS 4 139
8§ 8 A2 i ot = e > 300 4p $159 5 (DBHnorm) i 17 ¢ A& 2 1
»Z ATk R R B & 4p #c(Reonflict) i b b e % % (Rmos) % 8 PR 4 i
(Mburden) » 4 |55 A $HA 4 5 22 00 KW B BER e F 4 R
RS A EFEFEREE S aE i 45 B 5 K7 Reonflict T35
039> % A&~ F > 2FER 2 LKA G5 HES #] 5 Rmos F35E 5 036>
A F I EILFERA T  Mburden  ERE Y T E B EFHF R B EHE
E R M - 554 EDS Bl f % 95 F A indics 0525 7 B £ BAE 5 5 4
ﬂ%ﬁ°fﬁ3@%&%?%%&%i$ﬁiww°$F2@—ﬁuIMMn@
AP FEY > 72 8 Web-GIS bt 58 % F R * 4255 (PWA) » #& &b 4 B & =7
B B BT NA GPS T2 M B2 il o ] S kM 8 Bk
L E T ARt EDS Ak T 22 d BHFER - 2 RN P
RAfE2 A TIEL3D AR R B RE TR R 2 58 -

V-19



rEFA-EHREYEFELT D)

B E A8 R it BB LT
CEZRRN S RS S AR 3

PR A PEA BRI ERE L GE L 2 106461 5P K % F o€ B3 28
572 7o

PR A A PR AEER Ak 106344 L4 A EFRAFARZE 1S

PR E IR E RIS B o 100060 5 AP P LR = A 6T B

BRI | ¥4 > huangym@tfri.gov.tw

#&

MEF RS B RE BB A L Sk ey 2 P R R R RE S
Fesafid X NE BRI M GRTBAP R FEAHR ol g L
2
2

)

BEAG A E RS IR AL T R Y ¥ P A B iR L
Lo AT UG GIGEBRBE Y L AH F LN P w2 FRITL RN
TESECFEHA R RFEAN R FRESAZK KT g B o F
CHEESSREDN L 0 138 5 sk o =R Y A 20480 HEI 5w
RS A BB FFEUPRL B RER o SRS LR EHAS
FAEHBELRS > THBEIRL 363 A GEASA) AP v F ¥ (Marsilea
minuta > 4.23 &)~ ¥ & ¥ #24F (Davallia griffithiana » 4.01 & )% 483 5 (Adiantum
capillus-veneris » 4.00 ~ )& (¥ B F 43 > @ -k 2t (Isoétes taiwanensis > 3.18 &) i 4
B B#SA TR A PR R AP B AR > 3140 REF MR R KRG
s oA ok A 553% 020 R B R JHAL A EAGEL B EFRM > @
ki BT fx B2 3 iR R 2 )1 o T PEE B R AT T N LR ERNEY
RERFNER A E R AL S ET ERET NPT AS A E 2 B

RPEBL BT -

=

\\\Xr

Lo ¥ 2
WEA

V-20



rEFA-EHREYEFELT D)

P R FRAS 2 4R 3
Flae e s 2 aqp s Skt g

PRz @A S 40247 7 g R AR 14555 o

PR R B AN ISR 40240 g BB R 1458 .

PR B REREAT LRI P AP EALEAR 0 540 3 HEh s P
KR 15 B o

* WA TTH - wyliu@nchu.edu.tw

#&
BRI FRELMD PR T M G o d HAORFSE LT

I S i #r 14 (Urban Resilience, UR) £ #& & 4 f& % 4R 72 (Ecosystem
Services, ES)snE & p 2R F A o 51 R @i?ﬁ??)ﬁﬂ)“ﬁ“ﬁ SF2 A EET e
SR P NER A e AT g IR RT I 2B A 5 SRR &
EERAWI IR LEETAE AT AF R A0 BFREFS LU F
HEBPROFEW T RERSF R ES S E W LFFGT§ g REL P
%4 B ¢ (Intergovernmental Panel on Climate Change, IPCC)2_ s &% & f 4% 2 55 2 24
EARDE HHRGTAE - ITHEEHES B AT Er Y@ I EFTR 8

RETBEFHPROFIRG AR F LR E 645546 o> FET
B 239.54 1 48208 2HEC § Mg FONE A HAPHER A AHE R - H R
N AN A VAN R EERL DRSS AR P EE
W2 AR R ~ BT AR 2 ¥ B R R T R ¥ B S i
2 R A f G4 g o B 5T n@#ﬁm;‘ CEENR KL B ET F R & F
PEREEZEDA CEWERISEEERT D AT AL RIS o A Rl
SRR A v R s A ’wﬁﬁ AR SR R
BRALEY I TR 22 fokE AR FREAGL S HAFFE

V-21



CERFA-GHREYE&EF AL AR)

I RAPLEBBSHFRLR LI LH A0 IR
S EER
BEE R e

DR gk e AR e o 100 54 P BRI AH6TH
PHE AR AR EERBETRE L 2106 S < F R RIGRRE K15
BRI | £ > choying@ntu.edu.tw

# &

1 L4 7 (Yushania niitakayamensis ) *t & 8¢ F 434 %)% % 5 ff ¥ &
Fenpdga > 2 b “Wﬁifﬁﬁ“fz%ﬂ‘ﬁiﬁﬁ%%%@” v TR B R AR R
S BERHET M AT R AT T RS BRIV GHEE 1 (local
structural coherence, LSC ) > #p it & =% €3 fe 43| o &2 BT AR cdp AR R » T
BEP PR E B EHE R ETA TR IO SRS S S AR
FHEHREETR %ﬂﬁﬁﬁﬁ%?lﬁ’%"i@* Akl T RREEZMT 2
B 41%5%E > 4 » LSC 848 1 7.7% > 2 8 LSC %32 & 7 8B 3 PIAE
EosE- Ao AR LSC e 3 e % 15 AR 5 5 8.6% 1+ Hhif ot
Lﬁ’ﬁi&{%"iﬁﬁ?ﬁ e & NI AE LSC B8 @ M LSC R A TP ks »

ZRERAQRFEOFRIC A AE- HRT o BRBT O f R AL DR R
PO - MRV REBRF RS RERpHR P OER T X BN
'@ FEREFEZ g5 e FPREE IR

"«1\

|~
=,o-

(3

V-22



vEREA-GRHREYE&EF AL AR)

A ELEBHIARERERE LR RR
2023 #F AFFL I ELAH

InEIE R’
DB Eank ¥ s o PR 2 2 100051 24 ¢ I R @ 5 8 60 B o
2P B mikE Esk AT IRAR 0 100051 S AP PR R b L 60 B o
T pjwang@tfri.gov.tw

{

# &
G F e BIER £ ¥ BSG AR T 0 £ EH0 SR SR TR RR A

Bop ERde e ATT g LEFERP AL ESE SRS I&:m’i"fﬁfé—%i
Ak BBES o F BN 500 < 2P SATT H R 0 LB 2023 £ AFEL
FHRFTAEZ ALHHETH BB E 287 RO P2 P T30 #;m\ﬁ &
HHRER L REFE O Bl FT RS FREF 115 720 7 (40%) % 22 &
HAPM EE > B¢ 01 7LT9%)F ~ fEftid R R 37 2 370 A 3L L 23 o
(20%) > %2 R EEIrE 8 F(T%) ° bt » Bz £ £7 5 F e FALE
10 2 F % 18 7420%) ~ 2 1 10 2 % 18 720%) ~ 2 2*F 11T ¥ 32 1(35%)
VT F B RQ%) A Ra Ao - BT FRTFAERIZ AL H A
HWEFFEFAAHERE  FEEERN M ERFEEEE T T EE S0 £ 36 73B1%)
cd T RCFP A EE B - THENRERFEAA NS EE B AR
REE o Rm o f ¥ 50 AR BT A2 0L b 0 AR AT
fﬁf’z“iéﬁfﬂ Fidhg 2 peih o S484) > ue #wmm
£ RS RE A RE o

o

V-23



VI 338 -1 A E



IS EHRTRARERP W G T Lk
GRS R

%i%%:&ﬁl%lﬂvwlﬁi

3. AFEI 107 22 p T & 5p% PFEAANTI0 22 p T SR icE 0 PREREFET AL

4. %% P101 3 kf7 -7 4

2 :PI2FE 4 o

Y AL A Y Hp e ¥
1 P101-1 |Effects of Kaolin Additive on the Gasification of Miscanthus in a Fluidized Bed Keng-Tung Wu, Hsin Chen, Chia-Ju Tsai,
Chao-Huang Chen
Research on Carbon Footprint Verification (CFV) for Domestic Bamboo . . Con
2 P101-2 Building Materials: A Case Study of the Moso Bamboo Laminated Flooring Chia-Ju Lee, Ming-Jer Tsai, Min-Jie Chuang
'J-Z ~ fi 5 5k J’,‘:‘} > T~ f :‘C‘}
3 P101-3 zp;.&;jgpiﬁﬁd, ;J/,\% gq\,bta,l.g AL M2 5 ;Ln qg AT~ XA R Mg
)
4 P101-4 Optimization of CO: Laser Engraving Process Parameters for Taiwania Kuang-Ping Hsu, Cheng-Jung Lin, Ping-
cryptomerioides Hsun Peng, Po-Heng Lin
5 P101-5 Evaluation of Mechanical Properties of Kandelia obovata Wood Using Drilling |Cheng-Jung Lin, Ping-Hsun Peng, Po-Heng
Resistance Lin
6 P101-6 |Investigation of Risk Perception Discrepancies among Visual Tree Assessors Eih;ng-Jung Lin, Ping-Hsun Peng, Po-Heng
10 * 22
n :‘1‘4""—'.’--"7‘ % F/ f’l‘ R __.,_2_1_‘, “”‘;"\’v:' ﬁ/ ;& ,
g 7 P101-7 ﬂ* * j"/}}i:l~/mi‘z /i/a‘: 1.64@53 e AR 2 é-‘fr';j\)? r—‘?-I At PN S ?ﬁ%g Nt
12:40- 2 a2 . EES Y AN S S
8 P101-8 oAb 3R e M E P A o S
14:00 i e e e EFL
9 | PI0I-9 |* EHHiTs A £ ge I pF AL R NN T L
AEH X AR s SHE R AR Ty ? . £ SREE 11 T N )
0 | pronte | AFE X AERLFHEHER FELCERBA WER] L
ﬁ'?fﬁ
2 ABENTAR S AR VHREE S AR
11 | P101-11 |FA & %45 5% A 2 adig 44 ;»f PR AEZ CHISE R
12 P102-1 |7 ¥ fle ey A F 2 KA T2y LN L R pE
2R -3 4R 2
13 P102-2 |fFiEMBEH 2 P F e B AR B4 77 T iﬂ%&_ PEie REEL - B2
I LH
14 | P102-3 |[HAF35 B4 @5 Ik Fdri | B2 7 3 LSRN O Q- I e
15 | P102-4 |ZBAFEH > 0F 2 AP K EHF> 24373 34 M R4z
Bt L3EF£ A3 107 229 12:00 % 24 22 ¥t BRNEHH 2 BRI > K5 A0- W 5 55T
2. HARF A2 FEFPETE 107 22 B 12:40-14:00 0 & A RF LA NP BRRLFFLELTE -

s dd 3 PRE IR A .




"115 & HHeF iR iﬁ» B g Fikm
RIS S
zﬁi%g&:ﬁ:ﬁl&:lfnglﬁz

v AR

FEPY | AL | FEHT " fe ¥
16 | P102-5 |#n & AH 2 AT Tea s RpE
- r o e S EE CE R TS FAY VER
17 | P102-6 |5 i~ E 3o 10 s B da b 24 5 IR E&% ’ Pt A
18 P102-7 |[#FHpEIF b 2w FF X0 TF M S 0 B2 i e~ § 3R thE 5 RAW
19 P102-8 |4 #FA MR & EFIr 401 Fpek 2 4745 LR RS D
20 P102-9 |[##iFixz¢ 8% ATHGHEL £ DPE Pabdg ~ R
. Eod ~ ARl ~ HEE ~FNE L
107 22| 21 | PlO210 |4 ERFRAEH M T HUAE g : R R LA A Y
B Al
(Rfpw) | 22 | PI02-11 | B EpEINEPF 2 B Frca i~ BN EF D
12:40- 23 | P102-12 |HAFeFTHLZ P FEA* BA 4 3F B ”?
100 oy [ p102-13 [mdefrrft 3 Rez D 2 BRERFLTL PP FEX - FRI-PEH - EFE
25 | P102-14 |#1 7 F ARIL¥ L A S 2 A0 2 B PRileda s %k 7y ~ Fl %
26 | P102-15 |# P e@fe R R Fhaf L FBAR L2 o P P EREIE I S Wi 3
27 | P102-16 |% 24 54 W\WEH””@“F“”%ﬁmﬁéﬁpw F A S PAET
28 | P102-17 | I 5k P ah v 2 B2 48 ¥ E R~ 38R 42
zpa,aﬁml_»isﬁr.+i ®RBICFEA e N Z o4 B ;
29 | Plo2is | REFERHERLIRALBET MRS S FEL sy wes
~ X’ ]

LEX

2. AEEF L2

EREEE

4. %% P101 % K7 -3 4

‘:‘EF—% °

L34 43107% 229 12:00 % A 22 %Y RN EHHILBTF  FE L AO- R F 5o
10 5 22 p 12:40-14:00 > 32 A HWFAANPBFFRLTEFLA2
3. AFEZ 105 22p T = 5@ ;%—’,fil\*’:‘lo 522 p T ESPEERRE > FREREFETALS
2:PI02F% 4 5

s #ed 3 PRE 8T AR o




AEF LA EEF -FLAR)

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 (CFYV) for
Domestic Bamboo Building Materials: A Case Study of the
Moso Bamboo Laminated Flooring

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

!': Experimental Forest, National Taiwan University
2 : School of Forestry and Resource Conservation, National Taiwan University
* Corresponding author; r90625001@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 CO2¢/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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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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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 Coefficient (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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% p-AMPK/AMPK %> 5884 & = 4p R 3¢ > & 3 4r ZO-1 > occludin % claudin-
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VAR S 3R MR S R E T 03 AT S T R S FR R
= g 1% (Agardilution, AD) iz —3=f w2 frEsk A Y L BT :#P?
(Chamaecyparis formosensis) ~ % % 4 4p (Calocedrus macrolepis var. formosana) ~
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5L Hh) ~ £ 8 4 (KR AE Qw) ~ & B, (Zelkova serrata) -
(Cunninghamia lanceolata) % % %1% » ri-R 42 3P0 > f i B F
WRATENRE A P EN o REREHE L 2mg/dish FHEBE E T (SR
TIrEdpdk e A B PrFRERE SR 0 - R Y :%F?,ki’ 4 4 ¥ 4% Hh #¢
Foek Bz > Bprpdpdicy 100% 0 2= 5 404 ﬁ’fﬁi QW ’ #‘Pﬁiﬁ& 81 + 14% (n
=8)cd p Wi kg 4 B e (Hh) 2B RfE 22 2 Fr ek 0 G ik
BEHEED SRR

# (Fumigation)

VI-19



ARFLA-HAEEEL)

AHTEE L2 % ATHTHL L R
kgl R

"R g B 5T AT RE AE 5 2260007 w4 BB- B 1 B e

BT | T4 > sflo@niu.edu.tw

# &

AL g bR NAHBR R B AR TS G Fr e ATV A1
12 ¥4 S (Lentinula edodes)$ & 5f % (Hericium erinaceus)? & % R F #it2 §
HMogegiE * £ ¥ L2 & 7 v (Phyllostachys edulis) ~ 137 (Phyllostachys makinoi)
~ JiF 73 (Dendrocalamus latiflorus)3 1|+ (Bambusa blumeana)% 3 & 24 11+ #1414
BAT 2R AR(WEHL A S AFE R ATERFL AT 1 (ON)
PR EEAREETOMT RE A ATHUNTR SRR A IR AT
R4 S (BPM)E B (T35 2.69g) B F B0 feh A FUABE RN E S
H(BPE)B 2 (T4 552) HEF A & AN o CN M4 k53 (729 &
FEMGB9.7) B AT A RERE RSN G AT HE ST ApH o T e
Y7 (69.08%) 2 11 73 (67.37%) 3% » & 7 7 (61.17%) & F& A fir (61.54%) 4 14 » 5
Ev o AR A R aF e LR AR B GHL L B FEAE
RBEAFES  EFRAEMAFRBRAARF 27 FHE 7L EHRFIRTHS

CREECE SRR S 4

VI-20



AEFE-HEEEFL)

AERERREIP AR THANAL LAY
Eoba o pem o pkEE g Lam

"R E R F AR E k0 600355 £ &P LW A L F s 300
gL o

BT 1 £ - teshiah@mail.ncyu.edu.tw

# &

4 E (Musaspp) BE 7 A ELAERAL 2 A R L EFIRTH > £ 26
BORA o AR ERETE G 1% BT RS S L FS AR 2
* A AFH T A Aﬁaf‘~ﬁ%ﬁﬁiaﬁ1g%¢4¢%a$%
i % 2 30 (Trametes versicolor, Tv) % % %_ (Ganoderma lucidum, Gl) # f&* 41 v
FEF MAES 250 A EREFEEIHRLAMEFII B R TR 2 fE
Fisd ok PRESLE CRERS 2 EAHB LN AR R T
FHARE R RERS 2 ANR LR Gl ARG 4 ERERLAL

ARPTE A e w B A2 0 A S - (PDATRE + FfD)
2 (PDA+FME+ SR) 2L 5L K2 AR ATk i 0 A S22 (PDA
+E 2 BfE 4 NE)E S b u (PDATIGE - E B2 EifE) 2 BN AR 4 EN
PDAR A A4 B AELERABRM - B 63242 N2 25 a0 7,4
R RS SRR B B R > £ 00 ONS 1278 i 7 fud s
BEEEFRERFE F oA E LT Al FEF LA EREFELL K
P S AE T RAMZFEES B0 kR AHER TV AL REL S
%2 A L7 TS ;,g Ll THE Y 2 AFAEHERFRY 2 423

o

\\

~1’“7%*E

W

VI-21



AFEE-HEE(FL)

j-m\-

k4 2_ 1 g A

§Ef€1‘§E?J} 2%

Xy

'R s WA HHTERTRE L+ E 4 2260007 3 fhtE o A RE- £
155 e
PR T A HITER AT RE LI 0 260007 T R ELT B 4

Boo* W TEH > T K 44 techang@ems.niu.edu.tw

e
RIS
|
¥

#&

4 4 £ 49 (Juniperus chinensis var. sargentii) % 1p #-(Cupressaceae) 1| ip i 12 4~
’%ﬁ%?¢@ﬁ¢§ﬁ§ﬁ%moﬁa’¢B#msﬁﬁﬂ@ﬂﬂ’#éi*
BT RES SRR EARF AL Fih O TRy fefl® 2L 97 LR
HP AR A e BB BT EITICE DA F o BN S s 4R
FILRUEAR L 2 m00 RS HAENRET P2 §AEHT] i T L
CF O AP g A RAFERENZERS LIRS I E
IREFEHE RIDIS > A W 100%7 f3 2 7 fR/[ ik & 50%2- R &5 A8 (7 5 B A
EEPREFREFLICE  EATARBIRAUEFRE > RERHRST LA
BETIAR S ApiEz = ,‘Tﬁi’é']”iif]? e o BRI AL P EINEES
FERMAT EF o BRRY otk L REH VEZ R AR T 4 0 A
50%° B/ M EBf bt od PmRE T o AL PENRFEFLBRF L K
FET I TSRy SRR Y AN O R TR SO
AL o E o ER R ARBI A Al R

VI-22



AR A EEL)

A FIBETHLZ R B A2
ﬁ’i%’%ﬁvl SRR

PR E A EHEHTEDARTRE X2 2260007 F WEAE WA RE- B
15 -

TR E W EHETRTED RTRE HKIL 0260007 ¥ AT B A RRL- £
%’fuf’

RECA T4 ° tchang@ems.niu.edu.tw °

#E
¥ % (Phyllostachys makinoi Hayata) 5 4 € £ SASf > 2 F F 40 L 24
Sl 2 BRI o R Bl ERALZ PE SRR BRI EFIATH
B ik 5 ARSI o FH AR RO IG5 BAS S
CEF O ERF I B U2 e B EEN B B R R IR
4o F - 3G o B SM(UVA & UVB)Eit 2 A L% L 2 45 i & B 75
CFIP L ERMpEERE L R BRI ER A HE RS
PESARE ARERR 2 iEE S0%C R/ E Py e a4 L
BomEARAE* 5L AT RERT AR RRBES LG RS DR
PRz 0 P MY PR RSP EZAREFERSR GRS A
2 f&ﬂ#‘%; g4 H2EdE > @ B E 50%2 BR/G PR E B A ORBRE A
E2 MBS B E S o LM E 2 FF 4 o b BT R
$o 2 50%e fE/ AR5 B f R UVA 22 UVB s feit 4 3 #
PEABMREBFDG REDUVA R 4 - SFERSHT > 5 Fl4
7 FOER X R REE AR L GE R e S oA RT 8- HAFHE B A
KARM R 24 > WA FIETH AT B E -

VI-23



AFEE-HEE(FL)

ARARIRAMIAEL AL RRARPRTLE

ERTRINE R ~ RNy ey

3

ok
Ry

2%
ok

'R ECFRETFRTRE RGN h 240247 7 5 HE AR 455K
R R

PRI AR F P TRERSRY R L 557004 8 5 L L
- B2

*i 317 1 190625001 @ntu.edu.tw

# &

g AR R RERRSRE A [ FHEANTRRE 2
ER R TR IO R SN S T R 2
CER ERPEAIHEFT c AFRITFE SO RS KRS
(Dendrocalamus asper) ~ Jfr =2 (D. latiflorus) % {1 v (Bambusa stenostachya) % = #& §
AR RREASFPRTZ P D FREEE T 2R R T 2N 45
E2ARPFTEINBADFRE 2B KA SFASTO L F o d AR FR
BB A GT EAr R e E A RS KRR TR I B>k R R A
K BERSSANAPBAEAS G, o p vt >3 MOE = 6 » F HfEE 4 &
A AR § RN SRR SIR e g2t 4E2 @4 MOR &
RS TR iks >}rﬁ_+3 > 5 j\;ﬂﬂ od L Ao PR R R AT ESR 4o m B
W 35 EPFEIIA B FPRTIES SH e MFRD 0 RIS R
B35 E)FE A A E o

VI-24



g A-HRAEE(FL)

%ﬁiﬁﬂﬁiﬁﬁ*?é* H it 2 R 58
Fias s ERdE 2 Bl

IRz v 8L EHS 2402202 4 ¢ 3 5 B2 LB 14555 -
ZWT o =TI %%*a‘;% <Eég?{;}§jo
TR LR -

i 2 i > sulingliu@ntu.edu.tw

# &
¥ A~ (Zelkova serrata Makino) = & § B 41 » & 2dFde1 2 {1 ;9554 o
R h BT AR T EAY AR B KIS AL ZKEHTF A E]
SRHCOF T F LS e AL GRR B BT L RS R
Po bl o F R AR A 2 SRR EE {0 £
oo Tt AP TEMREH Y S AR RS TR B E o AHER
FFOBIET E GEM HCEc R H B TE X2 FL AT HEEKE BEF A
TR RS 2 FA 2 P R B Smm B SRR £ 5
% 29cm £ 30cm 23R 0 AR IREEART R IRICR O B F ¢ A
PPN TR RAZ AL R E LS RE o RS R T A IR
H2 s R 5 111 MPa > /&-K 30 min & 7 -k F £ 19.4%p%% i 5 80 MPa - ¢
P do A Fgt e R P2 S B 3.68 40 5 10.8% o £ iF 40 min £ F AR 4
v BT T 72 MPa %4 R4 E 10.9% o # ké@%%@g{%@ﬂ » 5-40
min E&JE K 2 FLg 5 R AP 2.6 72-77 MPa v e it B X Fig g R 2 00 £ 1Y 5.7%
VLTI D 44%060° 42§50 RE %Y > ek 30min 2 A EF ARRER T
P IR F IR A0min 2 B 0 F 83%E Pl 10 B A FF AILO0Z 10

mlnﬁlﬁié\ B4 0 X 42%

MAET © SR BEF ORI AHEY PR P 58

VI-25



AEFE-HEEEFL)
PRABMBRABRL FRELPEAZEF L N
4

ERRE AN JF SO S &

TRz P @8 ARE & 2402202 47 7 3 B R AR 145 8 o
Fa&HBFATR -
312‘"1* LR R S X AL £ & I

i ¥4 > changew@nchu.edu.tw

# &

- WA (Zelkova serrata) > * Fi-5s Fgi ~ REW > L BT AL B R
BAM o FIHRTF B S AL 2 RFEHEL ] ~HFT I BT B
FE A o F AR R FIE T ST & Flp AP I SRR
A EF R Y AR R S AM R EF P &
B ek A it e T F MR e Lok R H A A Tt BRI
AT R S wmk s WA M XA RIF R AR 2Rt 4 o 2 A g A
o MERF AR ITHEAL Z N IVES R KA R h e Bt R ]
o A B fir pt o # fia (Polyvinyl acetate, PVAc, Nanpao) £ % # 4] PVAc
(Crosslinking PVAc, Titebond III) & & &+ 7/3 ~6/4 ~5/5~4/6 R &£ 3|7 b 2 5%
AR 2 PVAc Pl T R o T #-25mm B2 S BEE R E S 2R L
T SR RS S MR o BRK T 0 STA T A PVAC Y I A 0 BTE R
2 4d 73 2 .6%&@1%; 4/6 2. 10.3% - R &z P W g & 4328l (7.0
MPa) 2 # % 3 (5.3 MPa) 2. F o # fi B A 45 ¢ > 2 T3] PVAC W b3 pF > 2t
WS PR RE - R MY R R 6/4 F B F 5 623MPa- i A ER Y
"TEELA PVAc ! b P A o g R A 0 7/3 2 5/5 i 10 B S F
FAE A 2782 44.4% 0 RH D A6 BRI EP R

l\v

MAET @ ol BEFRSL > R i B YRR

VI-26



AR A EEL)

FPRAFARZFAHRY B FLURRE A RS b
FAA T AT

DRz P 258 AR08 k402202 4 7 3 5 24 145 5
PP BRI S RA R A SR k0408284 £ ¢ B 5 A R KR ]
5L

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

# &

AFEY g bFEARAAH AT A2 FASY KPR B TEA R (T
AEMTBERY LT AEFRAJF Ao B AE LR iaml.\)u,mu

TR T ERGEEF RE)PRAH  BRFAED FES c BRI IE

BT FIRP L L LS o R AR R R s R AL T R
FREHGHFE R S00 2 2 T o fqpiRd LR R > B B2 BB EA
(ﬁﬁsﬁsmqymzz’ﬁ%ﬁ%:3Mﬁ‘ﬂﬁ‘ﬂﬁw5iﬁﬂaﬁﬁ
AR FBH L AEFTEREREHCGIHASF R 1,500~2,500 2 ¢ 0 AT A5G
ﬁ%:gﬁ~a%ﬁ~a%am~ﬂm»&@ﬂﬂ@£%L%&ﬁﬁwﬁ$&
2,500~3,000 2 © s AEFLHRAF 4L~ 245) 0 Fb A S e 18 & R AHE TR )
R F o F X FHRLAFF R BRI H TR R AR 2 R A
B R Vs SN2 2 PE S B EP TS0 ] B S
FARE 2P PRPEEFAUNEERFER - FLIREET  LEEEHT
(e & B~ R E)NSEE > F Rl i PR MR TR DA S A E o 2.
SERARZBFF ENRRREM DS AR TRFEC R EH AR
Mg AF 1 AagikE R o

VI-27



AEFL-HKEEFZL)
BPAPEFELHRIE e 2 I

AR grings

'Rz T WA E 5T ARTRE & 2260007 7 Rty o4 RE— B 150
i 2 IF—‘F*{ 3% R 42 > pykuo@niu.edu.tw

*FE Y q wiE 3T o B2 W (Paulownia taiwaniana)i & £ f % b -F L Sk Gk
(UV-Vis) T ehk § (7 5 > J1% A& 2 R e jice ik igsf it By 2
BNz AR AR R HREY Tmpy VB AIT T F B A (165-175°0)
s ERE R (0.2-0.4 N)& F P & (12-36 hy$tk 2 5 35 k3 ~ 4035 % 5 (TT) »
% B (Haze)®? g7 ¢ 2¥c(L*, a*, b¥) 2 A b ¥ 713 R B s #9857 > LF ke
Bt o (380—450nm) > o AT AF EF A REF I AW 57 Ao =5
@iﬁfﬂ; HELARHEE S 2 Ao A EHF LA (p>0.05) BERET2 Fx
B4 o 2k T B AR > B35k F(50.0-81.4%)F F BE A ¥ £(165°C,
170°C > 175°C, p< 0.001) 2 P 22 £ (36 h>24h>12h, p<0.00 ) ¥ = : 7
J (88.7-98.2%) R & & % ZH|E R (04N>02N,03N,p<0.00)EERr - 775
BR 0 R E(165°C/36h)i i o R & Blhie BF o LR I

BHEHEERAITH > E AR WA KRG RS G F R M o

VI-28



AEFE-HEEEFL)

IRPARARRECRRRMF R AFEEY RS
PRI ST ¢

* - -1
S SR S i

"R AR EHEREBRTETRE L 210617 £ 4P X % R F L REGRR T K
1500
* 3 2 i’?ﬁ v T+ 348t 114625021 @ntu.edu.tw

EREM BET AL BARRR MOV RDAFEH R S -
AETFESE A %‘r% Y A EPERE FARE R Y F 7 0 (Phyllostachys edulis)
B R R MRS 4 F R L B B B e 5
FEAAREAUMIECEFRD I AT ”ilgiﬁwa‘Lﬁ FokFam
RSos @ RS R Z BRIREEG 0 F R T T BACB(SEM)E = E

c bR HF(FTIR)A 47 © %87 > 22 A F % ~ F & 30 min £ 160°C #/B
Lﬁﬁﬂﬁ%n&ius’s1%89MHV$@%&E&E%J45%6;Fﬁ%ai%g%
P % # 30min 2 180°C #/RiEH M i fcA B > 5 10.72 GPa - 160°C #/& 4 11
B E O SE R 180°C BT ME B AR (S T o WAE S o SEM B or 2R T
AR AR 2 R R R IRA R AR gk 28 45 FTIR A5 NaClO: s
E@%F%w%uk%% A T O RBARRE L P X TR S F PG H
FHES WREtREFETERTE kAo B e LR nivl Wag
LR RFEHREY 2 ko

VI-29



VII.;3 38 2 -5 &



T115 # FARF iR AL M BRIt g B

v AR

#ir

CHRF e
zﬁi%g&:ﬁ:ﬁl&:lfgvnlﬁz
FERN | AL F A %E AP i
BT, . . L | TAEE S REET RAT AT EY RS
4 gl 3 [# B s Mgk 4 LA e 2 "’WF F 1) 7
1 | P201-1 ‘l*‘ig‘%;{;;? fg;i PP AEE A SRR R LR e L3 AT SN LEY A X 4
TR B PR AR ~FFCF ~ BFE § - Oliver L. Phillips ~ 4 B %
2 P201-2 é*“ RS R T AT RV LR SR %;@E'I“i ERGEFEY
3 P201-3 |BEEF YV &R BRI AP IR T TR EpiESFET
VL e fE A RN GE L A B 52 A AE A T B )
4 P2014 '7 ji{ Bt § GREHY 3AREEY LS A F R 3R BRI EEH B
s P201.5 %%%ﬁ@EﬁTLuﬁﬁﬁkéL%@%rﬂ4 LB R ?@G‘ﬁﬁi\ﬁ%ﬁ\ﬁ%%‘ﬁﬁﬁ‘
RNEA SIS 2§ FiA  FA M E T
6 P201-6 |+ ~ F ety Jrrsﬁ ERABETERET AND D FHEH
KEEZTRDOAFAF 18RI 88 LT R2 200 2k . om g e
0" » 7 P201-7 » g % guéfﬁj ph i A
2 e p2018 | " A (Fth o ARFERA R R ) 25T R(2001-2026) F B o 2 -
(B#e) PIEEEFIFLEDFERE Y A0 "
12:40-14:00| 9 P201-9 |%§ METSO 3% 2 4 fipRix46 417 7 L Fa
N A= o) 1 E T L ORTEIRT ST 4 2e 5 L
10 | P201-10 i o RiR 2 B R RS ATRART S 2L CaE R T T RS SN P AT
f=d
L1 | POOL-11 B s R EAREGFEHB A LML ERT RS TR [BEL G 87 T f o FIRE PR
12 | P201-12 |z MODIS "‘”k%" PR F T o RS AR R TEEEP G
13 | P201-13 |Landsat8 % k21 2B R B LR @A FIR2Z7 71 |F#7 - EFP G
2y i i g 2 BT SRR 2T X RE S LR E
14 | P201-14 | % Fo &+h® BB B & aiafo 4o 4 i 3 B BB T 2 4~ 3F z? - F AR
15 | P201-15 | = 2 RMiAt* T Hp R T A e BB H G EXE rau,,f@, S rE B Ek
16 | P201-16 | (£ 4% 4 & ot WiH) it por& 2 L 9%% g B2 mit=
17 | P201-17 :a RBBHIRELIEYERABFY SO f%’?ﬁ > ﬁi%«,\, L% Fl+m
18 | P201-18 |5 T &tk TR A § B2 F47-2 5T 51 B 5 6 e & EINFTERT
1. ;‘f‘%}% A%10% 22 B 12:00 RAEE B &E?é—*"gﬂ—#ﬂ F2ZEBTFE  FEMNA-FREFRER.

2. AARE R 2

4. %% P201 3 g5 - f 4

FEFRTE 105 22 P 12:40-14:00 > A FEFEANPLEFR
3.AFEI N0 22p TSP HFAANI08 22 p T SEREE  FAEKE T ANCE

£EF LR 2 -

2 iP22F5 4

s dd 3 PRE I A .




115 «ﬁ-‘ﬂ:ﬁip 2 BN ﬁ"’? ﬁﬂ;‘}gJ 5 ik
HEe
zﬁi%g&:ﬁ:ﬁl&:lfgvnlﬁz

v AR

EFPHN AL F L AT AP e ¥
RS RTAEE B R R R R R R o |
- N 2N T =Y .}- B:&ﬂ
19 | P201-19 TER 112 HELl {5 o HER T i
. T Do e a2 g ep e | PTED S RACE o~ LR F A BURE S
20 | P201-20 |WA TI6 i+ @ LA F R Br AT P R TR ;;:'j 4 i ek L
B EAFEPN 2P R4 wF Pantoea ananatis TY9-3SA-1 3 ¥ ik i N e
22 | P201-22 b i 8 EA R M3 % \ﬂ‘?ﬁ";ﬁ' A
23 | P201-23 | # R H HRAZFMFFTEF 2 PFRETE R Rrr i FEA S ARE HREF R RR
?U:\“'i—l‘—\;%—-l‘\.A/_l_‘“ TN
24 P201-24 |35 4 » % fh g7 o kiE g P £ R ARRT T 2 dads T ;:;;;%% ;F;_ N i~ A~ R
3 q ~ L F
Landscape Genomics Reveals Local Adaptation and Future Climate
25 P202-1 | Vulnerability in Phalaenopsis aphrodite Across Taiwan and the Tran Bach Nguyen, Pei Chun Liao
10 8 22 Philippines
P 3 # 4% ~ Alexey P. Seregin ~ Young-Dong Kim ~
(5 8e) ) reod gk 4 A b g AR A G Renata Piwowarczyk ~ Koji Takayama - Akihiro
12:40-14:00 26 P202-2 | 4RFHINY o BRRL S AR I Nishimura ~ Purevdorj Erdenetsogt ~ § B ~ ~ &
L AE
27 P202-3 | %5 A EfEF It 24 H B R TRy~ ey YAl
28 | P202-4 |\ RESEUTE F2 24 F Few v HR  HEP-IHFE-F
o 1ty A= . . e A o o ¥ ER )
20 | Pr02os T*‘ﬁiﬁﬁﬂ Actinosynnema mirum DSM 43827 # ¥ 3¢ % et chd %o AT B T
v :’\'ﬁi‘%
30 | P202-6 |AHFEFL2 KRKFEzERE kafiﬁi%ﬁ' Yy LA 1§
31 P202-7 |4 ERBTEHF LE REFL RREE RS AL T PORE S RHE S Pl A& - oy
32 P202-8 | * £ YA AR PR AR IS e B 2 F 4 REA P H AR AP R
33 P202-9 Meta DA R RS T B R BRI BT Sy R E SR e MAEE 3 X ip o~ AATPT
34 | P202-10 |m iE¥ % = k? F PEE O B R AR R HEF-~HFEP - HFF - qd - F2d
" e RE e AR kR BEAK BRAL ERFAFEL | L NN
35 | P202-11 jﬂéﬂ“’"’% Bt R R R AR B CEEERL s « Bl - thpso - i 2
22
1. ‘;ﬁ 10 * 22B1200wu§k\3913&%fu R pLAY 5‘#”{-&%7‘?#};’3ﬁl‘1A0—'}'§'i‘§’§.§fk§'ﬂ°
LT %s*lmﬁf“ 5103 22 p 12:40-14:00 - :j—{sﬁ L T BERLEEL 2% o
3. AFRI 107 22 p T S FEAANN0% 22 p T 5 SRR ?ﬁﬁ#{%ﬁﬁ?%#ﬂf v g A PREH I E AR -
4 %%ul)z ,—a?’tﬁm pi&§3E9P202p243E°




"115 2 HHFTRAEFEFATE | Bivh> F 42-54F

LRI I
Fhem FHR14E1R VI KE
EEP W AR FL BT WP e ¥
36 | P202-12 | KEES b &Rl Y +25% R ®EF > HRATE C FARIR R
A > R 2 2 [ 2 - NN —,f—él \J':-‘i-:;\\ H‘ﬂ;;\’;:‘:g‘ > ﬁ&"“
37 | P202-13 | Z RBtaTH R s v A B 2L BRE 5 Rk Jf:’ ;%HT;‘*/P LA FEEF T =3
38 | P202-14 %t g e AR 2 ERR T CPEP T E ARG BEF FEA CARE FEF-RE
39 | P202-15 | ¢ P AR REFE2 TR E REF T LTy S AN N4
40 | P202-16 | H kR AR AL R 7 % 2 SRR H A P HF R 4 g e~ e A
U TR IR S F R PHE Fi
41 | P202-17 |44 fpdthe 2 SR 2l £ R if?ﬁ\gi% ]
EEEE R TR AR B EBE S BT ] 5
2 | P202-18 {zﬁﬁﬁiﬁj#’t B 3 & %53 2 3F 2 §)(Neofelis nebulosa)f 31 » T gL~ T % e
f'r'g‘h_L = I.;;;éil——r‘:;
43 | P202-19 |#F¥FE - BERE 7 RS B2 R ¥ FHFE A HER
10 7 22 | 44 | P202-20 Prehmmgg Investigation of Variation in L1‘.[terf;.111 Production and You-An Chen, Ting-Wei Chang
Composition among Moso Bamboo Stands in Xitou
. 5 45 | P202-21 |B* FhiERPHA L RAEEE AR T QB4 § TR RN P A~ e AR
(szigf) 46 | 20222 |R EABHERY < AT B b } BE B R BE RIS
1400 |47 | P202-23 |2 AR MB AT FRIBE S AR 7R A O AH Pipd ~ R4
' 48 | P20224 |HEW (B4 2 LB PG TETE
49 | P202-25 |f1* SSR 2 SNP &+ i 2 H#F 7 AT HL »HF R B8 HEL 1 | BRE -~ 245 - & ~ E R
50 | P202-26 | kGt iR E DB EED TG FES BRI W3 2 i
51 | P202-27 | os# At p b5 e g6 47 Cl4F iR~ § L8
52 | P202-28 | SSR{r SNP &~ + {fisz 2 o ARt H2 7 3 FCE RS
53 | P202-29 |3 CLESHES AL I FHe I AHREHEED R BALFe S AN F 3% 3 2 A
L ow s o E e L A iy MFE A HREE kTR AR
54 | P202-30 |P A F R T2ZAHREY S HRE A RLFBH2Z TR o e .
% EY P EYHK Fflz =R CHU R 3R BT e
A discussion on the bryoflora of Radulaceae (Jungermanniopsida, . . .
35 | P202-31 Marchantiophyta) in Taiwan and several noteworthy taxa Shih-Hua Li, Hsy-Yu Tzeng, Jia-Dong Yang
56 | P202-32 | v % Er RPN E E 3D HRA A B H AR 2R B S e~ MAET ~ HIFPT
57 | P202-33 |4 AH G % F RIS F oRIHE2 48 B0 2 A FIBER S IR 3 P RIE RS
RiL: L 582431007 22p 12:00 % A EE ol ERE AR LBt = fp 14 AD - tis 2 9 5 ' o
2. ARF A2 EFFEEE 105 22 p 12:40-14:00 > 32 SEF R ANV BEFRETFLR27F -
3.A4FEI 109 22p TSP A L1089 22 p T SRR 0 EALEHCR BT ASCS 0 M0 L pRE D AIE
4. %% P201 3 kfF - AR e P22y 2 e




AERFL-HRFEEF-FLAR)

HA#ED EFHERMER P FTFRE - #al kel

FAE T F LR R RR

v aE L2l E%%ﬁ CRBE AR Y R R R e o
AW RE A 10 @R g 1 Oliver L. Phillips'? ~ 4f

B >

! Department of Wildland Resources, Utah State University, Logan, UT, USA.

PR RREELE AL S-S 47 7 3 R 14550

3P BAELL RS £ T o3 FEAE 14558

ARz E£Z T HEHTED RTHRE > 287 ?7‘1—&*‘ 300 5L

N S Y SRR S T L

6 BEIHERER THENHL e F M P D %";JS%

T RBAEAGRE AP A E AR EE K 12T

8 Bz BAAH L E kI RIFE ko BARN Y LR E e 15

9 FARBHREZILARY » TP HMEN A ¥ L3 48207 B

10 Ma2vr @284 G854, 77 a ®E2E 1455

Rz 3B EFRFELHFFET a7 4 X T BB £ 5

12 School of Geography, University of Leeds, UK

13 WP @A FLELFFRE? w v 499 3 B84 R 1455

BT T4 > L+ & 4 * kjungchao@dragon.nchu.edu.tw

i &

BF LR HAHREE S SHEY PR S0 & A hHY R § ok
FAR R R PR B P WL G S 2 E RS R DR A LR 8N
R E RE R VR £ A R INE A R ok - EL Ea 2 S SR R
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HARLES AR DRES A EZ X ENRT RIS FeRBAE D
R gt A o AFT Y 0B F R 5 B4 20 i (Fraxinus griffithii) 5 ¥ % >k Sl
RS EARENE R 2R iy E R IR cF A LA T B
B AR R EEREE TS 5 S8 & k(random forest, RF)~ # & #% = #(gradient
boosting machine) ~ & ¥ & # = (extreme gradient boosting) ~ & & &4 & #& = 1%
(light gradient boosting machine) % #7 %] 4% #c#% ! (Categorical Boosting) % 7 f& &
FMHIFEE 758 100 = £ 45 2. 7 B & ¥ 2 ) B 7 (spatial block cross-validation)
BEREETR P ERET o FRAVNEHRETFZRRE Y L PR AR
2_; & Wilcoxon 5L % % ik T (Holm & )t #= > RF 2. AUC & TSS 5% ¥ g3t
Hbpr fAHF] o 8- 9 W LT EAF LR SRE2 T35 TSS 4off > FFET
2R ARR R ME - R AT R R R E R o drdg
BARLAEG A H A F 2 5 & F]F o NDVIFFR Ap M 0 2 3 fi‘ﬁf»‘% o A
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BEHEER R R R RN B RS VR E e B
WV (Sambucus javanica)~ * # (Murraya exotica)~ 48 X #H(Acacia confusa)~ = (Melia
azedarach) ~ %X B § & (Rhus javanica)... % 20 A5 RiE i & 74 i 7 P i
Bt AUBPEVARALBAES PRI ELR R K0 # F 2 L F Y HT
BIZG e ARRIBERI REE A TR R AL G %ﬁ R L3 o
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# &
AFPLFREE A A T2 F ERE R T R UG R S 2
TF BN FAAMEAL T LB A ER BELFF R ERE TR
B if 7T L (Taiwan Climate Change Projection Information Platform, TCCIP)
VB BRI TR ARG AL B GRBERZED T LR
Rérdismo 223 B 19745 5 ¥l Far s F i oz gk
*h kg Lietal 2013) chie 4 S 1 > #4030 F AR HHA e > @
R R A B A A F IR AL B R F T 04 DA S
P B 582 5§ e % (Taiwan Biodiversity Network, TBN) 2 4 /%
425 F R EF R (Taiwan Biodiversity Information Alliance, TBIA) 7 #2 T % %
FHAREP a8  SFHGEZ Z BB > &% R maxnet £ #1222 5 5§
# 4] (Maximum Entropy, Maxent) > #4875 & $»f &% 2% SSP3-7.0 s ™
2050 & pEenA F FERE o A AL A R BT 0 = A E R 10 B AR & 2050 # o
WAFERYT P F & (0 FREER-48%T-63.2%2L F) - ¢ ﬁziﬁfﬁﬁ?iﬁ#’i"“
B R bR o @ AR SRRl (BT R T-11%3-182%2 B o B P i
AE RS ER B DL L RS (dbies kawakamii) % %L I}ﬂ 1p
(Juniperus squamata) > @ J & % ﬁ&%ﬁ&%&ﬁiﬂ' cfe f84e 3 L FB (Rhododendron
pseudochrysanthum) % Pl BRIAR I o A7 X &7 ¥ N EE X F iz %8
FIVIEE fﬁﬁ’T%%?}hﬁaﬁﬁo
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FRG- AL A D LSRR E 4 12 (Cunninghamia konishii)$ 18 % & 375
s LR s P B 448 % & (2,500 ~ 5,000 ~ 10,000 $k ha )z #de k4 Ko~}
AR LRI BEAER R EET Y CBRAAITZ ¥R B L2 T
Hphp 1302 F R BIOF NG R  L B AL FREACT RIS AR
PHERE T AT AGTET P EPFRE LI A E a2
PEOFRAPILERRES B SRR PA SRR A REERE T
HpER g F A m Be 2025 & 1 7 3 2026 & 4 7 2 3 )+ 3Mp R LK B E
BAHR o d 0184064 33 1.32MgCha'; M % A c %k HiTie AL F K
® > (p=0.054) > fe fesc /B i+ (partial ©*=0.55) > * AP % REABF A S HF -
0-5cm HFIHELRERC AL AEIDRALE COLRER AR TR AN
el e PR B Y KRR RIZTIST % 1346MgChate FAEA 7 0 &3
AP REREVA IS RS DE G FE IR AF IR AL RAEG
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AEAT2025 & 47 0 A FHT U p Y AAlGRp AR REERE
PETFIPFRSFREERLA L S RS X LA A
HET AR ,#gw 2026 & 77 £kt 3BA24MET B R F 2B
FRLAS B AT e B AT % FIAR AT G 0T A (026) 7 AT A L H % o
AR R R L & & (Pseudosericania exfocola)’t > ¥ 3 1 fA%rs L £ &
(Eumaladera sp)# /i F 2 &4 4% o LA HR & F 2BMAR THAHHF ET 2
P& -2 8 53 57253 455 & > 2w E 0 4% 434 (Dorcus
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#E
NAFF e XA LA I RPERNERIE S EIR2ZF1NAEL OB AT
Ao BLRETRPIREE 2 APITARE B RS G EFERTER AR HEEL
PP EE T ARKTF R REAREN AT RS T R(023-
2024 F)r 2 A AL E E 13 H(2025-2026 E) Bk o S M L4 LR R,
BEFHIEp R E2 AR AP YR EEAB AR EFERE A B P E
* R & S+ 7] (Generalized Linear Model, GLM) 't § B = 4~ 6 2 5 & 20 B 18 &

o
R
!

Rk EL

AR E s INEXT A0 A 49(q=0)7 b4y 4 BT 2 0 fhoe o &
FLERET mHF S - Rwad i 8l B eE @AY 5 A (Poisson
GLM, p=0.339)#7 i3 %8 %, #izc(Negative Binomial GLM, p=0.960)35 A & 11 &g % £ £ o
AEFL B RE R OS%EHFAR ALY GG BT 22 B
P AR A RS HM AN TR fiied 14455 AT TR F Y A 2 93%
HEA AR T ERAH B R RBAAE A T ouk S P P B
cHEEAHAIBMET FARG LETRAERA L B R TRGEL D G
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oxs Tpd fo T2 5 5 ST A4 | 2 TR 2 ) w858
ERUTE =S TASIE AN T I %ﬁ"@éﬁ?ﬁ&:aip\ FHG R E DK A el 2 i
o R E T A A | A 22.18%% 29.50% > 4ok 5 F R A b B AL
PAERE TR 4o F 2.95%3 4.60% > B2 2026 £ F 0 L BRI
BE oA T T2 d s T HFEH LR (2=14.68p<0.05) - ¢ 2001
£:15.97%2 3 2026 £ 1031% ; T4 L & | ch i Rl E L P RE(R=21.74
p<0.01) » 2026 & # 3 5.71% - ks £ 7% %A1 » 2001 T 2006 & ¥ & 5 <
WA EREAE 2011 2 2016 e R ERL A A E AL EHEpERAN
2021 3 2026 & PSR B L E R4 4 4R 3 F E 2 AT 455 £.2026
EPF o BEAFISE TR E RS AHREE L ERMAH L AR N
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BB Rk 2008 E [ a WA S S ﬁﬁﬁngmmmmmmw
Programme for Southern Finland, METSO) » 2 p Bt %5 $23k 5 5o o 7]
METSO £ % %35 {7 2 fi PRi+% i (Payments for Ecosystem Services, PES)4p i i
WARDL % F PR S8 o B s g 2 e SR T FE T T
éii%%ﬁi:fﬁépf%ulﬁs AT AIR AP TR E
A FIR R AR AT WSRO v B 2R %‘Uﬁr?
@,ggbﬁkmmo 2 RGBS wwﬁ’xgﬁﬂﬁéfwwﬁ
R o A AT % BT 0 METSO i & fte s 4731 2 tha Bipdriod 2 € T
L ,T**]%i* p FRK fi (natural state) ~ R T F A AR EE FRFEBMEE
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’
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(2)7%: ¥a B = (Amorphophallus paeoniifolius) % (3)} & j(Pteris multifida) 5 €4 > ¥
HERARE - KT ERBZASEFF 2T AL - (DR LK 2L R NEF LS
BLemgen A UpA TR Lo AR e 2 ARERT

LR A A B A R *%ﬁ*’ﬁﬁéW%m*FVui’
RAIEEARY AR50 e QAR TS RS S fHi  §
Fl2 e B2 A g R bk S AFTHR N BT LEHKRE S RER
o h U DMPESERESNRT G IRL BRI ERPEUSFIT S
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¥ &L e e A L IR A (Rhoifolin) » +h ™ $Y A8tk 2 Rz % AU 16 5
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HEH oA RFYT RO R B0E » B ff %) 423 ha v A A3 1,900
mZi2682m: iREE#FFL5F }EI”Eﬁ?FQ ER IRV
BT A BT RE] A ARSI L ERELPRER 4 TP L
(Chamaecyparis formosensis) = 1 & 5 % > | L AFR20 PAAFPM £S5
A AP THEBHEFEDEL RS CEEE . S A F DT AR ERIE
BhiriefoE 2 g A B2 E R A TR AT K e 05 1 217 382
Ay Ay ELHERAFTERET  AFRT RPESFAAEET A SAEH
Al > 2wl 5 & k- AR A (Castanopsis cuspidata var. carlesii - Trochodendron
aralioides type) ~ = *ﬁ -E F 5 A A (Chamaecyparis formosensis - Eurya glaberrima
type) ~ ¥r 1’ A (Cryptomeria japonica type) ~ % 4 ‘= ¥e 4k - £ % 2 12 4| (Acer
morrisonense - Picea morrisonicola type) 22 & /¢ & L ¥ 4| (Pinus armandii var.
mastersiana type)e = j< A H 3548025 %99 3 E [£>100cm 2 $ A (101.7 cm - 290.6
cm) > k34 FL T fE 0 S (Quercus moril) R B 5 0 ML B ARG & %ﬁ
(290.6 cm) > fHF B2 EFZ 4R F 453 m) 9 F B S>30 cm & Fl'_‘ BAHFTT
#GBl2em-290.6cm)> $ A &P H I JHFEFEA 0 BT RPEFRERL T
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"EEFIHRE AR I ALY DERARE D HHHE B RS
é%’éﬁiﬁ%ﬁﬁﬁﬁﬁi"whﬁﬁiiiﬁﬁf%$+? R
o AF1 7 7%t Google Earth Engine (GEE)-L - & ¥ & & 2000~2025 # MODIS
¥ %7 F(MODI11A2 ¥ MODI3A2) » =4 #4 & # #h(thermal stress axis, TSA) ¥ 15
W F s fh(vegetation response axis, VRA)= M= ¥4 - TSA B £ R 3+ 28R
(land surface temperature) & *% % £ 7% #ic(coefficient of variation, CV)£ & #p 3 /§ 4%
Fooor uEpRAHRS BAE D VRA Bl E A EH R £ 4 4p ¥ (enhanced
vegetation index, EVI)# % CV &2 EVI & jrtg2. &% CV > * 1 F ph Fir i sl 48 2
P B35 Getis-Ord G (73 fhz. 7 B R ZEA 17 T3 FdhE 4 3k(F 20%
C10%5%)2 B iE 0 BT A BEMF GREAARELAE AT EEET > 24
% 91.78% (¥ 197.3 § ha) 2 &1k B f BAETH > BR- AR F Gl
#HTF 499%~191%~132% A BHG > " ~7P - FRAREEF%H > LEL T
WAL R AELE? MARKRLE ZESEHRPFASFEPL Y 2 R0
BHABF EREPC T O ERBALP > FEARFEEE R E > LIGE
FHFRAG Y .
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LST) % & CHIRPS " -k 34 > 48 % 11 58 LST 474 2 % § i ¥3% (BIOl~
BIOI11) ; Ip PF 5B~ 3 35 A48 4 4p t%(enhanced vegetation index, EVI) ¥AECEIR
/& R 4p %< (normalized difference moisture index) ~ ¥ f i 2 # &4k 2 3 %
(normalized difference built—up and soil Index) ¥ % ¥ dg % » fg ity £ F &2 05
B8 o NS 0 U B~ W R (MaxEnt) 4 B X Lk < i d(Papilio memnon) &
B ERY R i}i(Papllzo hopponis)ig (7 4 % 3Ep| > g A58 4 1 R F
(land use/ land cover) H A AHHA] » 1B p » F & kiR LST 472 2 F §
FRES VBRI PR E 2R P SRR e 74 A)/LULC ¥
T2 AAAPCATERIG 4 ARG U E S Rldp iRy e AR BV ®
FEELLHARRE FRARAE TR P HA LR SR P R R PR
e i B L iEde i R RS il e ApR2 T O LST 472 2§ iz dn iRa
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PR EREBRAE LT P 0 9460058 A BAE H AR T T 2 FEL2035 o
T e » jhyang@tfri.gov.tw

#&
PRI BEERTR A FL T AT R TG RA PG R TS 7

o deth? SR R BT AL LB fE o ATy @ 2008 & EES K
HEEHREE 2013 # R7 F P WAL REFLEROF AR ATH > L iaaHE
kL TET A FEIET BHE 7 AtEs ¢ B atts s AfE{oiEatis B T B afrs s
FeF o R E PR V5 ZHER v E AT E~Tad F 2 o
FfeR VRARE)S L CEPF(L F pH B 2B 2§ R B
SAT 4R 4B e R X 18 BIRB R d 0 B8 CCA B B ik L E

EEREY GO FME Fik o £ 542 2 3 (Structural Equation
Modeling, SEM) % 5 3 ' 245 = 42 #i-3] (Multiple-group SEM):E {7 4 47 » 15 1 3%
PR aER R EF T BT AN SR (DEES R g PR
ﬁﬁ@%ﬁﬁiiﬂﬁi%ﬁ?ﬂF’W%—Q&ﬁﬁpHm’WﬂMK”@a
A5 QBHEEVRT A AR R ES TG R BRE A a e frata s g
HAG P EF e RID o TE % 3/: o gatE -»ARApE L PHES
cAF T RETVRELHEY Y P RAES N ERL BBV Y AR
%ﬁﬁﬁ?%%?ﬁim%o
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KB A TSP RIFFT RS S ERB T BB B TR G R3
7 Fe ek TR TS NP RIR T R TR e A S
23RS 40 & 4 EHATA 1T HRR KR 30 B 4 T HHE R (lot) ) R P TG A A
8 47 39 i< (diameter of breast height) = >t 1 & & 2 B % &2 48 ~ [T 17 5 o

A o R A IR TR I2P|E A F]F (topographic factors) e 3EH R ~ B
Ba3E 0 2 3 TS (soil factor)é 1% 2 H cHF 8 T (organic matter, O.M) ~ 2 ik
# @ (pH) ~ 2 3 § (N)& 4 3 T % A& (electrical conductivity, EC) 1% 5 %4 = & ez
PBFF ok Bl 7R * A0 T RA I FHRFNESL R ’j}i&,ly« A &
FIEFF R RS AT BEBE R 2 LR IR A B R F]S 2
SR TR 2 7 RN IR B TG ks wA hE jhx £ HiER 4 230 B L 14k
B®? L4790 % 6457 HRAGIT A3l Dk AEF R ®E B ihfks 25 £
Ao R E NG F R AT A o R RS IR B iR TR
Hex @ X R GpTHb RRikAs? T ke d D IR R4ks fiifa o &
RO fe o (o S RS 1 B B e AR A 1T 5 R BT 2 A TS P T R
BAA RS S PR e 2 BARF IHRFFPIR, eS8 2138
fldgR 2 2T HER D LZARR R P T FHIRFF L FBER LS 23 %
2 373% HP d #7532 P TS HBEFORE LS NS 9.1%F 9.6%
A F]F & e 28 e \pHﬁ%°$ﬁﬁﬁﬁ%ﬁﬁ41%@?%ﬁﬁﬁ’ﬂﬁ

Al e kbR A BB FFHFFTEORALA LSRR EE L 373% Ko
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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—trely 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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