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Research paper

Physiological Drought Tolerance of Subtropical Tree Species

in Taiwan

Yau-Lun Kuo,"” Tien-Yun Li "

[ Summary ]

The purposes of this research were to categorize the drought-tolerant classes of subtropical
tree species in Taiwan using 2 physiological drought tolerance indices, and to explore the relation-
ship between drought tolerance and shade tolerance for native Taiwan tree species. We used pres-
sure-volume curves to calculate the leaf water potential at the turgor loss point (m,,) in 55 species
of mature trees to represent leaf drought tolerance. We also applied long-term drought treatments
to 47 species of seedlings and measured their predawn leaf water potential when photosynthesis
had ceased (¥,,) to represent the drought tolerance of the whole plant. Results showed that ,, val-
ues of mature trees ranged -2.29~-2.79 MPa, and ¥, values of seedlings ranged -3.29~-7.11 MPa.
Tree species along the ridge of the Kenting karst forest showed lower values for both indices than
trees growing in non-ridge habitats. Integrating results of this research with previously published
data, we found that 124 subtropical tree species in Taiwan had =, values of -2.03~-2.98 MPa and
86 species had W, values of -2.31~-7.93 MPa. Among these, 84 species of seedlings had ¥, val-
ues lower than the m,, values of their mature tree form, indicating that most species can maintain
gas exchange function when losing turgor pressure. It was also found that the ¥, of seedlings and
the m,, of mature trees had positive and significant relationships. However, no relationships were
found of leaf drought tolerance or whole-plant drought tolerance with shade tolerance. Five levels
of shade-tolerant species all showed a wide range of drought tolerance. We used W, to classify
the 86 species into 3 drought-tolerant classes, and then used m,, to further classify these into sub-
classes. Seventeen species, including Planchonella obovata, Hibiscus tiliaceus, Acacia confusa,
Lithocarpus konishii, and others, were classified into the highest drought tolerance level (I-a).
Nine species, including Cinnamomum camphora var. camphora, Bischofia javanica, Cinnamomum
kotoense, and others, were classified into the lowest drought tolerance level (III-c). Knowledge of
the drought tolerance of native Taiwan woody species can provide essential guidance in choosing
appropriate species for silviculture and ecological restoration efforts.

Key words: drought-tolerant classes, gas exchange function, shade tolerance, water potential when
photosynthesis has ceased, water potential at the turgor loss point.
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TERIAETKEIR AR - EAE M R I R Ak
IR - G ER T L IRAY B BARTEES
TREMY (B 53 A FE-2.31~-7.93 MPaf#] - #8K% Hifst
TR ARIIY oo [HEREHR Himy, B (Kuo et al. 2022) » 3
TNEIER AL RN EERIRE > LA TERKE
EDIREN R TE TR -

16 RE I Ry 4 3 6 K % 0 5 TR > B
(Vitex negundo) (Kuo 1994) ~ f&#f(Broussonetia
papyrifera) ~ &PR(Melanolepis multiglandulosa) ~
1B R (Allophylus timorensis) ~ [EEIEZ%RE (Ehretia
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Table 1. Leaf water potential at the turgor loss point (r,,), at full-turgor (m,), when photosynthesis
has ceased (¥,,), leaf water potential at 10% net photosynthetic rate (¥,,.,) compared to the
water-saturated conditions, mean duration of drought treatment (Du), and mean survival rate (Sv)
after regaining water for the 34 tested species on the campus of National Pingtung University of

Science and Technology

Tap M, Yo o Yarow Du Sv
Species
(MPa) (wk) (%)
Quercus tatakaensis ($t 3 Z L #E) 263 -1.74 -632 -4.74 15 44
Fraxinus griffithii (& #£4) -255 -1.61 -631 -3.49 13 50
Drypetes karapinensis (X534 &) -2.68 -2.12 -6.15 -5.13 15 83
Sapindus mukorossii (3 % F) 277 214 -6.14 -3.65 10 100
Swietenia macrophylla (X FE WAL S K) 2,66 -2.16 -6.11 -4.19 14 83
Goniothalamus amuyon (18 %3 %) 279 208 -6.10 -444 14 100
Quercus globosa (I8 FF R #E) 264 -185 -6.09 -3.62 9 0
Rhodomyrtus tomentosa (W24 ) 252 -1.88 -6.07 -3.74 9 80
Cinnamomum reticulatum (34%) 261 202 -6.06 -3.82 14 67
Glycosmis citrifolia (a5 8) 267 202 -580 -469 11 44
Melia azedarach (%) 264 -198 -5.61 -3.51 5 100
Neolitsea sericea var. aurata (&% K& F) 262 -1.8 -539 -3.85 5 80
Lithocarpus hancei (=} & #4) 254 -1.72 -537 -3.29 9 50
Quercus glauca var. glauca (F R #L) 257 -1.71 -530 -3.08 11 83
Daphniphyllum glaucescens subsp. oldhamii (£ K 5 & A) -2.55 -1.76 -526 -3.31 8 0
Quercus glandulifera var. brevipetiolata (% 5 #4#) -2.59 -1.89 -498 -3.39 5 92
Michelia compressa var. formosana (% 5 %) -2.60 -190 -497 -3.40 7 25
Viburnum odoratissimum (3514%) -2.59 -1.84 -494 -3.22 13 44
Camellia formosensis (& ¥\ %) 249 -1.71 -491 -3.61 9 20
Melicope semecarpifolia (1) X 3£ ) 241 -1.88 -484 -3.79 7 50
Guettarda speciosa (B ¥54&K) 242 -199 -472 -3.64 6 86
Michelia compressa var. lanyuensis (B & %) -2.55 -1.89 -470 -3.20 11 75
Syzygium kusukusense (X7 4) -2.66 -2.08 -468 -3.32 12 80
Liquidambar formosana (#8.74") 269 -198 -456 -3.20 6 64
Bridelia balansae (F %) -248 -1.60 -452 -2.80 7 33
Garcinia subelliptica (3£ B#&K) 253 -1.56 -430 -3.08 8 100
Barringtonia racemosa (F& 36 AL A o) 246 -138 -429 -322 8 33
Quercus stenophylloides (% 3E ) -2.52 -1.65 -425 -298 9 75
Castanopsis indica (¥7 & B #¥) 242 -1.75 412 -2.86 5 100
Cinnamomum camphora var. camphora (F£#}) 249 -191 -390 -3.00 15 92
Mallotus paniculatus var. paniculatus (8 38-F) -229 -1.80 -3.67 -2.37 5 100
Cinnamomum kotoense (B4 ) 241 -1.59 -3.51 -2.06 6 64
Cinnamomum kanehirae (5 4%) 2252 -195 -3.45 -2.56 15 20
Melanolepis multiglandulosa ( # /&) 230 -1.57 -341 -2.84 5 90
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A BRAE - WE , fE R S 2 BEET I 1
AR HAR BT ~ (L > RLSE - EEn,, (E
#B< -2.70 MPa » [ EA LB ~ FEEHE - B
FIRGHm,, [EE-2.60~-2.69 MPafif](Table 2) « #Xif »
FEJERE S SRR A B i (R St PR R 3t - BRAR
N E m, B LA TR LA SRR R R R 2
Frim, i< -2.60 MPa » 5108182 n,,, {E1E-2.40~-

PPt tm S R B R

2.59 MPaft] » A% ~ Ff&Wr,, [EHI> -2.40 MPa
(Table 2) - BB S » MRS A B HISTERE Y
TEES R B SR TR Y 1 48 (ny,
-2.69+0.004 vs. -2.51+0.01 MPa, p <0.001) «

EX AN
FEFRRI AR A R Mol R 3 2 ZE R i 57

Table 2. Leaf water potential at the turgor loss point (7,,), at full-turgor (m,), when photosynthesis
has ceased (¥,,), leaf water potential at 10% net photosynthetic rate (‘¥,,,) compared to the
water-saturated conditions, mean duration of drought treatment (Du), and mean survival rate (Sv)
after regaining water for the 21 tested species in the Kenting karst forest. Underlined ¥ ,, values

were reported by Kuo et al. (2022)

Habitats and species il o bl L Du Sv
(MPa) (wk) (%)
Exposed limestone-rock habitat
Diospyros maritima (33 #7) -2.77 222 -6.35 -4.22 11 100
Eriobotrya deflexa f. koshunensis (12 & L At4e)  -2.68 - -7.11 -4.29 9 100
Antidesma pentandrum var. barbatum (46 £.3) -2.60 -2.04 -6.25 -4.39 5 75
Champereia manillana (\#d) -2.78 -2.41
Aglaia formosana (41.3%) -2.74 - -6.97
Drypetes littoralis (&) -2.70 - -7.75
Planchonella obovata (¥t%) -2.65 - -7.93
Murraya exotica ( F| 1%) -2.63 - -7.05
Hill and valley habitats
Cryptocarya concinna (:4%) -2.62 -2.05 -4.33 -2.76 14 100
Reevesia formosana (Z &3 #4T) -2.61 -2.15 -5.59 -3.76 6 91
Palaquium formosanum (X ¥ \L1#%) -2.59 221 -6.72 -4.39 13 100
Neolitsea parvigemma (1) 3 H K& F) -2.59 -1.91 -6.04 -4.68 7 64
Beilschmiedia erythrophloia (3B 4) -2.51 - -5.90 -4.26 16 82
Leea guineensis (K 7 #t) -2.46 - -329 213 16 75
Diospyros eriantha (3% %.4%) -2.45 -1.83 -5.77 -4.12 6 55
Gonocaryum calleryanum (¥ 3£ 75 3% 37) 244 212 406  -2.57 15 60
Macaranga tanarius (f47) -2.43 - -3.29 -2.02 5 100
Bischofia javanica (%) -2.39 -1.72 -3.81 -2.34 7 17
Diospyros maritima (3 5 4) -2.57 -
Machilus japonica var. kusanoi (K ZE %) -2.55 - -4.60
Ficus microcarpa var. microcarpa (¥ #¥) -2.55 -
Ficus benjamina (& #5) -2.33 -
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fHl(Table 2) - BHEM T @ A RAEER G THE
BARHY R R 1 - B SR R TR A B
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Frttim {8 > R BT 20k e A EL B IEARRA 7 =
0.48, p < 0.001) (Fig. 1A) «

T E KRR - 47EER KRS E
R 1L AR bR B KA RfE5~163
HrpLIS~8AF WL (45%) » {HA 145 (30%)F-
P KGE SO 3 E H R RIITOE S TERRA &
R0 (Table 1, 2) - ZHRBIEDEETEMIE LB EHHT
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100% » fAGEHRIE50~99%FH251H » 5 10/EHYF
TERAEF50% (Table 1, 2) « SeBEtE S~ H50
T~ @R M ARER KRR I SEE
KA TEREME I - HEF R RAE R AE
90~100% ; #Rf7 » 1A A X B K BEER 2 S 27
FEEAERRME IE  (HE /KRR E e B E
RIRHE AR - FAERIKZE17% R R
HI A PRI PR AN > ELR R R F AR SE Rk
HLREZ15E - HE KRG R E
92%ifi A1 {E20% (Table 1) - FRsHE FfR 7K Y5
WA R Z RRK - b > RISt RaE
TEEKIAR  SEATERF L P EE » DIk E
TEK BRI TETESR > ARELETEI Y o0 fH R,
TEAEEEE R > 0.05) (EAREVR) -

A 1E PR EERIK IR (T 1 0%RYZE BRIk Z:

@A) ®)

8 =R 1 8
3 o b S
& 6 f e . : 10
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Fig. 1. Relationship between predawn leaf water potential when photosynthesis has ceased (¥,,)
of seedlings and the leaf water potential at the turgor loss point (m,,) of adult trees for the 47 tested
species of the present study (A), and for the present and previous studies combined (B). ~ p < 0.001.
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AR R IERE - BEE SRR I RTEET
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MPaftfj(Appendix) « Z#kiit PR > WaolHA 16
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(Fig. 1B) o b4} - FHELES G AR B 1158
A B B, (1] R ELRREASE TEAHRA
=0.39, p < 0.001) (Fig. 4) - S—FAifi » BEWE
Fot e L3S B RS G o [E R L ER B AHR
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i S s = (Fig. 5) » {H B RBIEE Fritm,, (B L BE
HAAEARIEC = 0.02, p > 0.05, n = 111) (B
HUR) -

100 L; (A) Fraxinus griffithii
2 y = -25.18 Ln(x) + 41.48
80 ¢, r’=084"" n=96
o
60 b, P,10% = -3.49 MPa

40
201

(C) Michelia compressa
var. formosana
IS y = -32.52 In(x) + 49.78
r?=0.85"" n=107
W, 0% = -3.40 MPa

o (B) Quercus glauca

100

var. glauca
y = 29.49 In(x) + 43.10
r?=086"" n=99
W, 100 = -3.08 MPa

Relative net photosynthetic rate (%)
8 583 8 o

(e

| A (D) Cinnamomum camphora

A var. camphora

y = -41.10 In(x) + 55.16
r2=0.88"" n=104
W, 100, = -3.00 MPa

Predawn leaf water potential (-MPa)

Fig. 2. Relative net photosynthetic rates as a function of the predawn leaf water potential for 4
representative species. ¥ ,,,, denotes the predawn leaf water potential at 10% net photosynthetic
rate compared to water saturated conditions.  p < 0.001.
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Fig. 3. Number of species with leaf water potential at the turgor loss point (r,,) of adult trees (A),
and the predawn leaf water potential when photosynthesis has ceased (V) of seedlings (B).
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Fig. 4. Relationship between leaf water potential at the turgor loss point (r,,) and the osmotic
potential at saturation (m,) for 118 tested tree species. ~ p < 0.001.
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y =-0.21x - 3.00
r2=0.30"" n=81

Wao (MPa)
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Fig. 5. Relationship between predawn leaf
water potential when photosynthesis has
ceased (¥,,) of seedlings and the leaf mass
per area (LMA) for 81 tested species. ~ p <
0.001.
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Fig. 6. Relationships between leaf water
potential at the turgor loss point (rr,,) of adult
trees (A), predawn leaf water potential when
photosynthesis has ceased (¥,,) of seedlings
(B) and the maximum photosynthetic rate
(A,..,) for the tested species. p > 0.05 for both
relationships.
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Fig. 7. Distribution percentages of drought tolerance classes for tree species with different shade-
tolerance levels. Numbers listed on the histogram are the number of species.
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Appendix. Photosynthetic capacity (A,,,,, tmol CO, m” s™) and drought tolerant traits of 124 woody
species of Taiwan. m), m,, ¥,, : osmotic potential at full turgor, the leaf water potential at turgor loss
point, and the predawn leaf water potential when photosynthesis has ceased. LMA, leaf mass per
area. DTC, drought-tolerance classes, I tolerant, II moderate tolerant, III intolerant. Ref, references
of drought tolerant traits. R1, Kuo et al. 2020; R2, Kuo et al. 2022; R3, the current study

. . m, T Yo LMA
Family and species A —— DTC Ref
(MPa) (mgcm™)
Lauraceae 4% 4}

Beilschmiedia erythrophloia (3B 4%) 13.5 - -2.51 -5.90 11.9 I-b R3
Cinnamomum camphora var. camphora (##f) 214  -1.97 -249 -3.90 8.8 l-c R3
Cinnamomum kanehirae (2 4%) 162 -195 -252 -345 10.6 I-b  R3
Cinnamomum kotoense (Ff %114 ) 15.1 -1.59 -241 -3.51 13.2 III-c R3
Cinnamomum osmophloeum (+ P 4%) 147 -196 -2.42 -533 13.6 II-c R1,2
Cinnamomum reticulatum (:4%) 169 -2.06 -2.61 -6.06 14.3 I-b R3
Cinnamomum subavenium (F-#%) 143 -2.15 -246 13.1 R1
Cryptocarya chinensis (J& 3 4£) 98 211 -237 11.3 R1
Cryptocarya concinna (:4%) 125 205 -2.62 -433 11.6 II-b R3
Litsea acuminata (£ EKE F) 112 -2.15 -2.46 11.0 R1
Machilus japonica var. kusanoi (K ZE %) 149 205 -241 -4.60 12.3 II-c R1,2
Machilus thunbergii (4L4%) 145 -235 -254 -6.07 15.6 I-b RI1,2
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. . T, Ty Yo LMA
Family and species AL —— DTC Ref
(MPa) (mgcm™)
Machilus zuihoensis var. zuihoensis (%-%%) 19.7  -2.03 -2.25 -449 12.4 [I-c R1,2
?%é)lglt;;c;}iagc;l)am var. variabillima 106 211 -257 94 R1
Neolitsea konishii (F.E #) 13.0 -1.88 -2.08 9.9 R1
Neolitsea parvigemma ()3 # K E F) 14.5 - -2.59  -6.04 12.1 I-b R3
Neolitsea sericea var. aurata (£# KE T) 177  -1.80 -2.62 -5.17 15.1 II-b R3
Fagaceae (% -}#1)
fgg”g’%;g”p’dm var. carlesii 141 -191 259 614 140  I-b RI,2
Castanopsis fargesii (K JEAT) 151 -2.12 -2.58 13.4 R1
Castanopsis indica (¥7 B % #¥) 133 -1.75 -242 -4.12 12.0 II-c R3
Castanopsis kawakamii (X 3£ 5 %) 149 -190 -2.58 R1
Castanopsis uraiana (& A7) 129 209 -2.71 13.2 R1
Lithocarpus amygdalifolius (5% & #) 134 206 -2.78 15.6 R1
Lithocarpus hancei (=} & 1) 15.1 -1.72 254 -537 9.3 II-b R3
Lithocarpus harlandii (43 .3 B #E) 133  -1.80 -2.49 -5.78 17.3 I-c R1,2
Lithocarpus konishii (1)~ % K, 7 #£) 127 -2.00 -2.74 -7.41 13.7 l-a RI1,2
Lithocarpus nantoensis (##% G 14) 11.1 237 -2.87 13.7 R1
Lithocarpus synbalanos (3 3 % #) 16.0 -2.06 -2.55 R1
Quercus glandulifera var. brevipetiolata ( -5 #4#) 17.8  -189 -2.59 -4.98 10.1 II-b R3
Quercus glauca var. glauca (F FA|#E) 217 -1.71 -2.57 -530 12.7 II-b R3
Quercus globosa (I8 FF R #E) 153  -1.85 -2.64 -6.09 10.1 I-b R3
Quercus pachyloma (¥ H4) 174  -2.28 -2.60 15.5 R1
Quercus stenophylloides (1% 3EAE) 13.0 -1.65 -2.52 -4.25 10.2 II-b R3
Quercus tatakaensis (L3 F L #E) 13.7  -1.65 -2.62 -6.32 I-b R3
Actinidiaceae (FA¥EMAL)
Saurauia tristyla var. oldhamii (7K %J\) 13.8 -1.51 -2.23 -240 6.5 Ml-c R1,2
Adoxaceae (£33 KA}
Viburnum odoratissimum (F3A#8) 16.8 -1.84 -2.59 -494 13.0 II-b R3
Altingiaceae (£ #1#)
Liquidambar formosana (A.%) 186 -198 -2.69 -4.56 5.8 II-b R3
Annonaceae (% %4 #)
Goniothalamus amuyon (1% & 3 %) 126  -2.15 -2.79 -6.10 10.4 I-a R3
Apocynaceae (EAFHeAL)
Cerbera manghas (%) 203  -197 -2.56 -3.46 11.8 III-b R2
Aquifoliaceae (%F #})
Ilex ficoidea (& BHIFE) 10.1  -2.05 -2.51 10.8 RI1
llex goshiensis ([ EFLH) 10.1 -1.97 -2.60 14.9 R1
Araliaceae (& /n#})
Schefflera octophylla (T 3) 174 -1.79 -221 -443 12.8 II-c RIL,2
Calophyllaceae (A7 %})
Calophyllum inophyllum (38 & i# %) 204 -229 -2.76 -6.30 15.7 I-a R2

Cardiopteridaceae (- 3 £ A1)
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T, T Yo LMA

Family and species AL —— DTC Ref
(MPa) (mgcm™)

Gonocaryum calleryanum (AF 3£ 52 32 ) 11.8  -2.12 -244 -4.02 14.6 II-c R3
Casuarinaceae (K i 3 #})

Casuarina equisetifoolia (R ik 3%) - 2225 272 -645 I-a R2
Celastraceae (4 7 #})

Euonymus laxiflorus (KT %) 1.1 -2.34 -298 -6.83 9.7 I-a RI1,2
Clusiaceae (&35 #1)

Garcinia subelliptica (3£ B4#&K) 102 -1.56 -2.53 -430 15.1 II-b R3

Daphniphyllaceae (£ i #4})

Daphniphyllum glaucescens subsp. Oldhamii
14. -2.02 -2, -5.2 13.2 I1- R
(R R ) 30 2 20 B oK

Ebenaceae (Afi#4})
Diospyros blancoi (£4%) 123 -2.14 -2.70 -6.96 19.7 [a R2
Diospyros eriantha (2. %&4%) 127 -1.83 -245 -592 11.1 I« R3
Diospyros maritima (353 #7) 122 221 -2.77 -6.35 14.3 I-a R3
Diospyros morrisiana (\1 L4 ) 144 2,17 -241 8.6 R1
Elaeocarpaceae (3% £})
Elaeocarpus japonicus (¥ &) 140 -2.18 -2.56 10.9 R1
Elaeocarpus sylvestris (#£3%) 156 -2.15 -2.57 -6.09 11.7 I-b RI1,2
Ericaceae (£LR& 70 AH)
Rododendron leptosanthum (% 3.4%.) - -1.87 -2.58
Euphorbiaceae (k 2 #})
Excoecaria agallocha (X% 226  -2.37 -2.67 -6.02 9.8 I-b R2
Macaranga tanarius (f247) 31.9 - -243  -3.29 6.6 Ill-c R3
Mallotus paniculatus var. paniculatus (832-F) 294  -1.85 -229 -3.67 6.9 [ll-c R3
Melanolepis multiglandulosa ( & ) 31.0  -1.57 -2.35 -3.41 5.1 l-c R3
Fabaceae (&.#})
Acacia confusa (48 - 4) 309 239 -2.77 -7.50 21.0 I-a R2
Millettia pinnata (K3 &) 180 -2.28 -2.68 -5.80 6.9 I-b R2
Ormosia formosana (% 7 41 2.#Y) 114 262 -2.87 -6.62 15.8 l-a RI,R2
Goodeniaceae (3 ##7#})
Scaevola taccada (3 #A) 241  -1.98 -2.81 10.3 R2
Hamamelidaceae (& 2454})
Distyliopsis dunnii (%R 3£ K #3L) 124 207 -2.55 214 R1
Eustigma oblongifolium (FA3¢) 140 -2.03 -2.63 11.9 R1
Heliotropiaceae (X 7 3% #})
Heliotropium foertherianum (& K AK) 28.7 -1.98 -2.75 11.1 R2
Hernandiaceae (i& 3 1R #4)
Hernandia nymphiifolia (3% 34R) 169 -1.75 -2.57 -231 7.9 I-b R2
Juglandaceae (3ABLF)
Engelhardia roxburghiana (542 147  -1.90 -2.58 8.3 R1

Lamiaceae (&7 #})
Premna serratifolia (542 F) 277 -2.08 -2.61 -598 9.6 I.b R2
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. . T, Ty Yo LMA
Family and species AL —— DTC Ref
(MPa) (mgcm™)

Lecythidaceae (£33 #})

Barringtonia racemosa (F8AEAL A W) 158 -1.38 -246 -4.29 8.2 II-c R3
Magnoliaceae (/K # #1)

Michelia compressa var. formosana (%= %) 175 -1.90 -2.60 -4.97 10.2 II-b R3

M. compressa var. lanyuensis (B8 s ) 16.8 -1.89 -2.55 -4.70 9.5 II-b R3
Malvaceae (4% 3% #4})

Heritiera littoralis (4% 3 #}) 177 246 -2.83 -546 14.5 II-a R2

Hibiscus tiliaceus (35 #£) 342 229 -286 -6.12 9.1 I-a R2

Reevesia formosana ( # AR ARA) 13.2 - 261 -559 8.1 Ib R3

Thespesia populnea (4#5) 246 225 -2.64 -5.56 8.9 I-b R2
Meliaceae (A& #})

Aglaia formosana (41.3) 157 -2.45 -285 -6.97 17.4 I-a R2

Melia azedarach (%) 346 -198 -2.64 -5.61 6.7 I-b R3

Swietenia macrophylla (KX ZE AL s K) 157 222 -2.66 -6.11 I-b R3
Moraceae (3£ £})

Broussonetia papyrifera (##Y) 346 242 -2.86 -4.12 6.1 M-a R2

Ficus benjamina (&%) 17.5  -1.75 -2.33 10.4 R3

Ficus fistulosa (/K F1 R) 189 -1.70 -2.07 -2.37 5.6 IlI-c R1,2

Ficus microcarpa var. microcarpa (¥5#t) 239  -2.06 -2.55 12.0 R3
Myrtaceae (B4 4% #1)

Rhodomyrtus tomentosa (B44E) 184 -1.88 -2.52 -6.07 I-b R3

Syzygium acutisepalum var. elliptifolum ()3 4) 13.3 235 -2.77 15.4 R1

Syzygium kusukusense (%7 4%) 133 -2.08 -2.66 -4.68 11.4 II-b R3
Nyctaginaceae (% 5 3] #)

Pisonia umbellifera (B ¥ AK) 147  -196 -2.57 -2.47 9.7 b R2
Oleaceae (KB £})

Fraxinus griffithii (8 #%) 24.6  -1.61 -2.55 -6.31 8.5 I-b R3
Opiliaceae (11 A4 #1)

Champereia manillana (\114d) 124 241 -2.78 14.2 R3
Pentaphylacaceae (77| K #})

Eurya loquaiana (488 K) 103 -2.02 -2.27 7.8 R1
Phyllanthaceae (3 Tk #1)

Antidesma pentandrum var. barbatum (¥ £%) 14.1 - -2.60 -6.25 83 I-b R3

Bischofia javanica (3 %) 227 -1.72 -2.42 -3.81 8.1 Ill-c  R3

Bridelia balansae (%) 4 %) 154 -1.61 -2.48 -4.52 5.8 II-c R3
Pittosporaceae (#4F41)

Pittosporum pentandrum (& 7 #47) 202  -2.07 -2.79 -6.80 13.8 I-a R2
Primulaceae (384 f6.4%)

Ardisia quinquegona (/> E#H2) 123 -1.79 -223 -4.92 9.1 II-c RI1,2

Ardisia sieboldii (B42) 15.0 -1.72 -2.03 -4.32 8.9 II-c RI1,2

Proteaceae (W) FE AR #})
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T, T Yo LMA

Family and species AL —— DTC Ref
(MPa) (mgcm™)

Helicia cochinchinensis (4T3 #%) 147 -1.95 -2.43 R1

Helicia formosana (W1 FEA%) 86 -1.70 -2.09 9.9 R1

Helicia rengetiensis (& 3 L FE0R) 10.1 =211 241 14.3 R1
Putranjivaceae (3£ & % A HH)

Drypetes karapinensis (X 713745 &) 7.8 211 -2.68 -6.15 8.5 I-b R3

Drypetes littoralis (4 &.) 105 249 272 -7.75 16.4 Ia R2
Rosaceae (&%)

Eriobotrya deflexa f. koshunensis (& \L#tie) 18.4 - -2.68 -7.11 13.1 I-b R3
Rubiaceae (& ¥ £})

Guettarda speciosa (% ¥4&K) 22.1 -2.07 242 -4.72 9.1 II-c R3

Psychotria rubra (FL K) 13.8 -2.03 -235 -543 12.2 II-c R1,2

Randia cochinchinensis (& 34}) 11.1  -2.05 -2.65 12.4 R1

Tricalysia dubia ()8 4F) 142 215 -2.59 13.7 R1

Wendlandia formosana K& 7%) 11.2 -2.03 -2.29 6.9 R1
Rutaceae (£ £#})

Glycosmis citrifolia (5 % 8) 107  -2.02 -2.67 -5.80 8.0 I-b R3

Melicope pteleifolia (ZFr ) 100  -1.56 -2.17 5.4 R1

Melicope semecarpifolia (1 X %) 163 -197 -2.41 -4.84 7.9 II-c R3

Murraya exotica (B 1) 173 -2.10 -2.67 -7.05 12.4 I-b R2
Sabiaceae (7 A EA)

Meliosma squamulata (44%) 9.5 22,10 -2.66 11.1 R1
Sapindaceae (& & 7 #)

Allophylus timorensis (1E & #t) 195 -220 -2.70 -6.65 12.6 I-a R2

Sapindus mukorossii (& % F) 194 224 -277 -6.14 6.0 I-a R3
Sapotaceae (WL LA}

Palaquium formosanum (K 3 L 4%) 17.6 - 259 -6.72 18.1 I-b R3

Planchonella obovata (#+-%) 174 234 275 -7.93 17.2 Ia R2
Styracaceae (&2 & & #})

Styrax suberifolius (41 %) 133  -1.83 -245 12.1 R1
Symplocaceae (& K A+)

Symplocos theophrastifolia (W1 3% i) 12.8 -1.88 -2.13 10.5 R1
Theaceae (% #})

Camellia formosensis (& # L %) 137 -1.80 -249 -491 II-c R3

Gordonia axillaris (KR 194 210 -2.69 -591 20.6 I-b R1,2

Pyrenaria shinkoensis (% K %) 2.1 -2.15 -2.59 12.1 R1

Schima superba var. superba (A7) 152 205 -257 -476 109  I-b RI,2
Vitaceae (#] £ #})

Leea guineensis (X B #t) 20.1 - 246 -3.29 4.9 II-c R3

Podocarpaceae (% 42 £})
Podocarpus nakaii (Bt E & B &) 102 -2.10 -2.79 -6.98 17.5 I-a R1,2




