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Research paper

Relationships of Tree Species Associations with
the Topography, Water Availability, and Species Drought

Tolerance in the Lienhuachih Forest of Central Taiwan

Yau-Lun Kuo,"”  Li-Wan Chang,”  Yi-Yang Lin,”  Shang-Yu Yu"
[ Summary ]

Different species associations are situated in habitats at various slope positions in the Lien-
huachih forest of central Taiwan. This research investigated relationships of tree species associa-
tions with the topography, water availability, and species drought tolerance of this forest. In total,
52 species distributed in ridge, slope, and valley habitats were studied. The soil water content and
predawn leaf water potential (V) were adopted to indicate the water availability of each habi-
tat. The leaf water potential at the turgor loss point (m,,) was used to compare differences in leaf
drought tolerance among species and species associations. Results showed that the soil water con-
tent and ‘¥, of species in the ridge habitat were significantly lower than those in the valley habitat.

Values of the n,, of all species during the dry season ranged -2.98~-2.03 MPa, with a mean =, of

tlp
-2.494+0.03 MPa. Among the studied species, Euonymus laxiflorus, Lithocarpus nantoensis, and
Ormosia formosana had the highest leaf drought tolerance. Species associations of ridge, slope,
and valley habitats showed mean =, values of -2.66 £0.05, -2.50£0.07, and -2.254+0.07 MPa,
respectively, with the species association of the ridge habitat having the highest leaf drought toler-
ance. After adopting values of the m, to categorize drought tolerance classes of the 52 tested spe-
cies in the Lienhuachih forest, 29 species were classified into the ‘drought-tolerant’ category, and
the other 23 species were ‘mid-drought tolerant’ with relatively less tolerance. The m,, of every
species was significantly lower during the dry season than the rainy season, indicating seasonal ac-
climation of the leaf drought tolerance. In addition, there was also significant spatial acclimation
in the leaf drought tolerance along the water availability gradient, i.e., m,, values of individuals
growing in the ridge habitat were all significantly lower than those of individuals of the same spe-
cies growing in the valley habitat. During the dry season, the ¥, and m,, of 18 species growing in
the ridge habitat appeared to be negatively correlated, indicating that species with high physiologi-
cal drought tolerance might also have deeper root systems. This research found that habitat water
availability and leaf drought tolerance are two important mechanisms, among others, driving habi-
tat divergence of tree species associations in the Lienhuachih forest.
Key words: habitat water availability, leaf drought tolerance, leaf water potential at turgor loss point,
predawn leaf water potential, seasonal acclimation.
Kuo YL, Chang LW, Lin YY, Yu SY. 2020. Relationships of tree species associations with the to-
pography, water availability, and species drought tolerance in the Lienhuachih forest of cen-
tral Taiwan. Taiwan J For Sci 35(2):123-42.



GIEFRSERIE 35(2): 123-42, 2020

#E
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& o FEILMIHE - SR S LA AN R
ME > MIRERE W AS & EEE D
B A K 4R (soil water availability) 231
5 48 {k (Becker et al. 1988, Daws et al. 2002,
Comita and Engelbrecht 2009) o [KIHufE5 |
KO E R g B R 22 [ A AT
KT TTAE 7K 5376 3501 72 5% K RY 4 5 1l A A (] 4o A
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Engelbrecht et al. 2007, Bartlett et al. 2016b) -
e 6 AE AH S R B AR AR A RE R - B R R R
G X F 3 5 FE K B RO SR R
(Markesteijn and Poorter 2009) - 53— »
2 W5 2 B R Y A BT 52 1 (physiological
drought tolerance) » 2 PR % f Fill 7£ A~ [|] 7k 73
AR R 23 AT Y B EEE T (Tyree et al. 2003,
Comita and Engelbrecht 2009, Markesteijn et al.
2011, Fletcher et al. 2018, Kuo et al. 2018) -
I 2 A RS B A N R - AR Ok 4
AR B R R BB AR AR
AE TR 7 B 58 1 R A 20 EL A 6 v 1 20 BE Y 5 1
(Markesteijn and Poorter 2009, Bartlett et al.
2012, Zhu et al. 2018)  [K[It - B FERY 24
B2 A F K- BRI - BT A AR 98
FUEGE) JJ(Baltzer et al. 2008, Markesteijn and
Poorter 2009, Bartlett et al. 2016b) o fFE#EnH
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FHIE ~ 7k 536 B R R 1 = SR
o

PR ZE 8 7k B4 ] |52 JEE 5% A R AR SR 20 AT o
[ LK SR - HAETE B AR T 2R
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IKES (W o) ] S JE 137K 7 M RE - AT
R R B HIK B M RAFHIHR AR (Kuo 1994,
Stahl et al. 2013, Zhou et al. 2014, Mitchell and
O’Grady 2015) = FE7K /- HRHARIIZRET » AR
MY, &K (Kuo 1994, Zhou et al. 2014, Kuo et
al. 2017) ; [A]—FHERAARDPEREEZEE
HUFTRERE Pt & B R (Kuo et al. 2018) -
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et al. 2006, Niinemets and Valladares 2006,
Engelbrecht et al. 2007) » &fEAYIR FHE )7 0] #
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TE B L [E/E A & R (Kuo 1994, McDowell
et al. 2008, Comita and Engelbrecht 2014, Kuo et
al. 2017) « FlIANA AR R - B R
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2003, Maréchux et al. 2018) o 5 b fi m] #E 8
BEEFR i (osmotic adjustment) )5 I TERTE
FEEY K AR R e Sk BEEFS /k B (leaf water
potential at the turgor loss point, m,,) * AJFEZEf
TETAR 7R B e 4 T I REAL R AR A IBE » (XTI At
R A B 1S B (Baltzer et al. 2008, Bartlett et
al. 2012) o f-3uft R I 5 IR T R A 2R 2 M K
FEfEl(Kramer 1983, Delzon 2015, Volaire 2018) -
RASZ I 7K B T BV R tE P A0 38 3 | B A B9 A BRI
E M (Poorter and Markesteijn 2008) ©

17 JBE 5 2% BETE A K B (m,,,) S 4 P AR B A
Y ZER I SRR - KRR E T
TE W) HE J7 #2140 1= e 58 A8 ALY 7K 24 o 7]
(Mitchell and O’Grady 2015, Blackman 2018) »
] IR S ALY A B 2 P (Lenz et al. 2006,
Blackman et al. 2010, Bartlett et al. 2012,
Maréchaux et al. 2015) o [K Fyn,,ARIEELHRIAK
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Table 1. List of species, family, importance value at each habitat, and major habitat
associations of the 52 tested species in the Lienhuachih Forest Dynamics Plot

. . Importance value (%) Major
Species Family
Ridge Slope  Valley habitat
Podocarpus nakaii (FKEH HH) Podocarpaceae 422 524 5.4 R,S"
Ardisia quinquegona (/NEERSAT) Myrsinaceae 233 492 27.5 S
Ardisia sieboldii (52) Myrsinaceae 0.4 14.6 85.0 A%
Castanopsis cuspidata var. carlesii (FFBITERE) Fagaceae 42.9 49.8 7.3 R, S
Castanopsis fargesii (‘KIEEFE) Fagaceae 33.7 55.2 11.1 S
Castanopsis kawakamii (KZETETE) Fagaceae 25.9 56.6 17.5 S
Castanopsis uraiana (J52&H) Fagaceae 24.6 52.6 22.8 S
Cinnamomum osmophloeum (+JAKE) Lauraceae 0.0 2.9 97.1 A%
Cinnamomum subavenium (TEE) Lauraceae 354 50.9 13.7 S
Cryptocarya chinensis (JE#E%E) Lauraceae 4.9 46.0 49.1 S,V
Diospyros morrisiana (LLFELF) Ebenaceae 25.1 51.7 232 S
Distyliopsis dunnii (F3EE7/KHHREL) Hamamelidaceae 42.7 46.7 10.6 R, S
Elaeocarpus japonicus (B5) Elaeocarpaceae 60.0 39.0 1.0 R
Elaeocarpus sylvestris (F1:3%) Elaeocarpaceae 29.8 46.8 23.4 S
Engelhardia roxburghiana (25fC) Juglandaceae 20.2 62.9 16.9 S
Euonymus laxiflorus (K] ) Celastraceae 59.4 38.8 1.8 R
Eurya loquaiana (JIFAGA) Pentaphylaceae 12 223 76.5 A%
Eustigma oblongifolium (F5F£1E) Hamamelidaceae 25.8 60.2 14.0 S
Ficus fistulosa (7K[E]7K) Moraceae 0.0 1.8 99.2 A%
Gordonia axillaris (KIEAY) Theaceae 52.1 39.5 8.3 R
Helicia cochinchinensis (LEE45) Proteaceae 9.0 74.3 16.7 S
Helicia formosana (ILI5ENR) Proteaceae 0.1 10.7 892 A
Helicia rengetiensis GHEIELFEAR) Proteaceae 49.1 49.8 1.1 R, S
1lex ficoidea (BETHMIFE) Aquifoliaceae 13.8 58.1 28.1 S
llex goshiensis (JEIZEAT) Aquifoliaceae 67.9 31.8 0.3 R
Lithocarpus amygdalifolius ({5ZEHE) Fagaceae 16.2 574 26.4 S
Lithocarpus harlandii (F3FEZEAE) Fagaceae 24.7 52.2 23.1 S
Lithocarpus konishii (/NG A7) Fagaceae 34.6 53.7 11.7 S
Lithocarpus nantoensis (Fa#¢ 1) Fagaceae 80.2 19.6 0.4 R
Lithocarpus synbalanos (25547 14) Fagaceae 60.0 39.0 1.0 R
Litsea acuminata (FKEERET) Lauraceae 7.9 465 456 S,V
Machilus japonica var. kusanoi (KZER) Lauraceae 0.0 3.0 97.0 \Y%
Machilus thunbergii GRIAR) Lauraceae 16.5 65.7 17.8 S
Machilus zuihoensis (1) Lauraceae 2.0 20.0 78.0 \Y%
Melicope pteleifolia (= JAI%E) Rutaceae 12.1 44.8 43.1 S,V
Meliosma squamulata (F%F) Sabiaceae 46.6 50.5 2.9 R, S
Neolitsea aciculata var. variabillima (#ZEHRET)  Lauraceae 43.6 48.0 8.4 R, S
Neolitsea konishii (11.51#) Lauraceae 0.0 1.2 98.8 \Y
Ormosia formosana (KL 1) Leguminosae 39.6 492 11.2 R,S

Quercus pachyloma (¥531-44) Fagaceae 52.9 39.7 7.4 R
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Randia cochinchinensis (VG54 Rubiaceae 57.8 38.5 3.7 R
Rhododendron leptosanthum (FGfE4E) Eyicaceae 723 11.6 16.1 R
Psychotria rubra (JLEIA) Rubiaceae 232 51.0 258 S
Pyrenaria shinkoensis (}5 57 7%) Theaceae 31.3 48.6 20.1 S
Saurauia tristyla var. oldhamii (7K % JI\) Actinidiaceae 0.0 0.2 99.8 \Y%
Schefflera octophylla (J1.3%) Araliaceae 7.8 41.5 50.7 S,V
Schima superba (AAf) Theaceae 35.1 51.6 133 S
Styrax suberifolius (F1.J7) Styracaceae 7.2 49.7 43.1 S,V
Symplocos theophrastifolia (ILIFERT) Symplocaceae 13.1 54.8 32.1 S
Syzygium buxifolium (/NEEFRAFE) Myrtaceae 75.6 23.6 6.8 R
Tricalysia dubia (Ja)B1F) Rubiaceae 28.4 48.6 23.0 S
Wendlandia formosana (7K& 5) Rubiaceae 1.7 449 534 S,V

V'R, ridge habitat; S, slope habitat; V, valley habitat.
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Fig. 1. Comparisons of soil water contents among different habitats during the dry and
rainy seasons in the Lienhuachih forest. Different letters among habitats in each sampling
month denote a significant difference by Scheffé's test at p < 0.05.
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Table 2. Comparisons of the predawn leaf water potential (MPa) between saplings of the
same species growing in the ridge and valley habitats during a severe drought period in the
Lienhuachih forest (mean = standard error, n = 5)

Species Ridge habitat Valley habitat
Ormosia formosana -1.14+0.2%" -0.76+0.14"
Ardisia quinquegona -1.53£0.08" -1.01+0.16°
Lllicium arborescens -1.76 £0.05* -1.15+0.26°
Neolitsea aciculata var. variabillima -1.80£0.04" -1.17£0.04°
Psychotria rubra -1.82+0.06" -1.414+0.15°
Cinnamomum subavenium -1.87£0.09* -1.19+0.11°
Blastus cochinchinensis -1.99+0.11° -1.50+£0.06"
Cryptocarya chinensis -2.06£0.08" -1.35+0.09°

" Different letters between ridge and valley habitats denote a significant difference according to a #-test at p < 0.05.

Table 3. Comparisons of the leaf water potential at the turgor loss point (MPa) of the same

species growing in different habitats during a severe drought period in the Lienhuachih

forest (mean*standard error, n = 5)

Species Ridge habitat Slope habitat Valley habitat
Podocarpus nakaii -2.79+0.02*" -2.49+0.01° -2.41+0.03°
Castanopsis fargesii -2.79+0.02° -2.58+0.01° -2.45+0.01°
Meliosma squamulata -2.66+0.04" -2.49+0.01° -2.40+0.02°
Lithocarpus harlandii -2.65+0.04" -2.49+0.01° -2.45+0.03°
Schefflera octophylla -2.4740.03° -22140.03 -2.194+0.01°
Psychotria rubra -2.33+0.02° -2.354+0.03" -2.224+0.01°

" Different letters among habitats denote a significant difference according to Scheffé’s test at p < 0.05.
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Table 4. Major habitat association (Hab), leaf water potential at the turgor loss point (),
and osmotic potential at saturation (m,) during the dry and the rainy seasons for the 52
tested species in the Lienhuachih forest (meantstandard error, n = 5)

Species Hab T (MP2) T (MPa)
Dry Rainy Dry Rainy
Euonymus laxiflorus R" 2.98+0.10 -221£0.04%7  23440.04 -1.95+0.03*
Lithocarpus nantoensis R -2.87+0.05 -2.55£0.05%* -2.371+0.09 -2.231+0.04
Ormosia formosana R, S -2.87%+0.01 -2.81%£0.04 -2.62£0.02 -2.54%0.09
Podocarpus nakaii R, S -2.79£0.02  -2.34+0.08* -2.10+0.06 -1.80%+0.07*
Lithocarpus amygdalifolius S -2.78+0.02  -2.39+£0.06* -2.061+0.07 -2.01%0.06
Syzygium buxifolium R -2.77£0.02  -2.25+0.08* -2.35+£0.10 -1.814+0.04*
Lithocarpus konishii S -2.74+0.04 -2.33+0.08* -2.00+0.11 -1.80%0.03
Castanopsis uraiana S -2.71+£0.02  -2.50£0.04* -2.09+0.02 -1.75%+0.21
Gordonia axillaris R -2.691£0.03 -2.24+0.04* -2.10£0.02  -1.72+0.06*
Meliosma squamulata R, S -2.661£0.04 -2.23+0.06* -2.10£0.04 -1.96+0.04*
Randia cochinchinensis R -2.65+0.02 -2.58+0.07 -2.05+0.10 -2.02+0.03
Eustigma oblongifolium S -2.63+0.04 -2.10£0.09* -2.03+0.03 -1.58+0.06*
Quercus pachyloma R -2.60£0.04 -2.59+0.04 -2.28+£0.07 -2.27+0.04
Ilex goshiensis R -2.60+0.03  -1.97+0.04* -221+0.03 -1.524+0.05*
Castanopsis cuspidata var. carlesii R,S -2.59+0.02  -2.12+0.04* -1.91+0.07 -1.65+0.04*
Tricalysia dubia S -2.59+£0.03 -2.22+0.03* -2.02£0.04 -1.95+0.04
Pyrenaria shinkoensis S -2.59+0.01 -2.11+0.07* -2.15+0.02  -1.6910.04*
Rhododendron leptosanthum R -2.58+0.03 -1.94+0.06* -1.87+0.02  -1.41+0.04*
Castanopsis fargesii S -2.58+£0.01 -2.314+0.09* -2.12+£0.04  -1.96+0.06*
Castanopsis kawakamii S -2.58+0.03  -2.24+0.09* -1.90+0.03 -1.56+0.05*
Engelhardia roxburghiana S -2.58+0.04 -2.06+0.07* -2.20£0.03  -1.65+0.04*
Neolitsea aciculata var. variabillima R, S -2.57+£0.02  -2.44+0.04* -2.11+£0.04 -2.07£0.04
Schima superba S -2.57£0.03  -2.09+0.03* -2.05+0.06 -1.56%+0.02*
Elaeocarpus sylvestris S -2.57+£0.02 -2.09+0.06* -2.15+£0.04 -1.75+0.03*
Elaeocarpus japonicus R -2.56£0.03 -2.52+£0.05 -2.18£0.04 -2.13+0.04
Lithocarpus synbalanos R -2.55+0.04 -2.42+0.03* -2.06+0.04 -2.04+0.02
Distyliopsis dunnii R, S -2.55%£0.04 -2.11£0.06* -2.07£0.04 -1.68+0.08*
Machilus thunbergii S -2.54+0.03  -1.99+0.02* -2.35+£0.02  -1.83+0.04*
llex ficoidea S -2.51£0.02 -2.05+0.07* -1.76+0.04 -1.67%£0.04
Lithocarpus harlandii S -249£0.01 -2.26%0.02* -1.80£0.03 -1.77%£0.09
Cinnamomum subavenium S -246+0.01  -2.34+0.04* -2.15+0.04 -2.11£0.06
Litsea acuminata S,V -2461+0.04 -2.0240.04* -2.15+£0.06 -1.75£0.04*
Styrax suberifolius S,V -245%0.02 -1.77%£0.05* -1.83£0.03 -1.50%+0.02*
Helicia cochinchinensis S -243+£0.02 -2.22+0.05* -1.95+0.04 -1.89+0.02
Cinnamomum osmophloeum A% -2.42+0.04 -1.81£0.03* -1.96+0.03  -1.62+0.02*
Helicia rengetiensis R,S -241£0.02 -1.94£0.06* -1.93+0.06 -1.72+0.07*
Diospyros morrisiana S -241£0.02  -2.04+0.07* -2.17+0.04 -1.73+0.03*
Machilus japonica var. kusanoi \Y -2.411+0.03 -2.36%£0.01 -2.05+0.03 -2.00%£0.01
Cryptocarya chinensis S,V -2.37+0.09  -1.87x0.04* -2.11%£0.07 -1.72%0.07*
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con’t

SO 55— R

Psychotria rubra

»n wn
<

Wendlandia formosana
Eurya loquaiana
Machilus zuihoensis
Ardisia quinquegona

Saurauia tristyla var. oldhamii

n<<n <<

< <

Schefflera octophylla

wn

Melicope pteleifolia
Symplocos theophrastifolia
Helicia formosana

Neolitsea konishii

<< <@

Ficus fistulosa
Ardisia sieboldii A%

-2.354+0.03  -1.86+0.04*
-2.29£0.05 -1.77+0.04*
-2274+0.03  -1.691+0.05*
-2254+0.03  -1.70+0.04*
-2.23£0.06 -2.121+0.04

-2234+0.02  -1.51+0.04*
-221%£0.03  -2.01+0.01*
-2.17£0.04  -1.59+0.08*
-2.13%£0.06 -1.671+0.03*
-2.09£0.08 -1.61+0.03*
-2.08£0.02 -1.88+0.09*
-2.07£0.01 -2.00%0.03*
-2.03£0.04 -1.96%+0.08

-2.03£0.08 -1.63%£0.05*
-1.75+£0.06  -1.42+0.03*
-1.84£0.01 -1.22+0.05*
-2.03£0.08 -1.39%0.04*
-2.02£0.07 -1.97%+0.06

-1.794+0.03  -1.161+0.02*
-1.79£0.09  -1.471+0.04*
-1.75£0.05 -1.39%+0.06*
-1.83+0.05 -1.48+0.01%*
-1.56+0.03 -1.47+0.03*
-1.88£0.04 -1.53+0.08*
-1.70£0.08 -1.65%+0.02

-1.72£0.03  -1.46%+0.08*

DR, ridge habitat; S, slope habitat; V, valley habitat.

# Indicates a significant difference between seasons (¢-test, p < 0.05).
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Fig. 2. Seasonal comparisons of the leaf
water potential at the turgor loss point (m,,)
and osmotic potential at saturation (m,) for
all 52 tested species combined. Different
letters between seasons denote a significant
difference by a t-test at p < 0.001.
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Table S. Comparisons of the leaf water potential at the turgor loss point (r,,) and osmotic
potential at saturation (m,) during the dry and rainy seasons among different habitat
associations in the Lienhuachih forest (mean *standard error)

Season and trait Ridge habitat Slope habitat Valley habitat
Dry season (n=17) (n=33) (n=15)
n, (MPa) -2.66+0.05"" -2.50+0.07° -2.25+0.07°
1, (MPa) -2.184+0.08" -1.97+0.11° -1.8440.11°
Rainy season
,, (MPa) -231%0.11° 2.11£0.12° -1.82+0.121°
n, (MPa) -1.91+0.15° -1.71£0.15" -1.50+£0.15
" Different letters for each trait among the habitats denote a significant difference according to Scheffé’s test at p
<0.001.
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Fig. 3. Relationships between the leaf water potential at the turgor loss point () and the
osmotic potential at saturation (m,) in the dry (a) and rainy seasons (b), ©,, between the 2
seasons (c), and m, between the 2 seasons (d) for all 52 tested species. *** p < 0.001.
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HERTER o BEAL » ZRF ST 5 00 5 i 2 8 A B
BIEFTOREL T IR A RAE LB MR AR B 3
L HER B A Y » 5% R R A HE RS W L 20
Fy-1.1452-1.80 MPa (Table 2) » gAY, Hi 53
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B5-0.77-1.64 MPa (Table 6) » B #EHZ 2 5
T S L FE R B S 0, » BB R 7
BEWEVE » WK SRS T RRRERTS - fE L
e L5 BRI 2 T MK 5 B - 25
B T SERE R B+ SO AT LB 2 A
SIS ERRA - RIS 2 R
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Rl A BE O 5 S A e

B 22 mERE - A RELE
BRI AR T H 1 (Farooq et al. 2009) - [ifA
ASKE ) (T 520 1) A A 5t 7k e 28 2 i 7K
B > B E R /E F (Kramer 1983, Volaire
2018) » Niinemets and Valladares (2006)% &
P RS A 20 A7 DR 19 28 5 L R M R R AR 2R B )
IR » 25 B AL BRI A R R g 520 4
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Table 6. Diameter at breast height (DBH) and predawn leaf water potential (¥ ,,) of each
sampled individual, and interspecific comparisons of mean ¥, values among the 18 tree
species growing in the ridge habitat of the Lienhuachih forest (mean *standard error, n = 3)

. Sampled individual Mean ¥,
Species
DBH (cm) Yo (MPa) (MPa)

Syzygium buxifolium 5,6,9 -0.98,-0.31,-0.28 -0.52+0.23""
Euonymus laxiflorus 3,4,5 -0.63, -0.76, -0.54 -0.6440.06™
Castanopsis uraiana 1,1,7 -0.63, -0.69, -0.75 -0.6940.03™
Quercus pachyloma 5,6, 10 -0.61, -0.95, -0.75 -0.77+0.10™
Ormosia formosana 2,3,6 -0.74,-0.81, -0.77 -0.7740.02"
Randia cochinchinensis 3,7,8 -0.64, -1.66, -0.43 -0.9140.38"™
Lithocarpus konishii 2,55 -0.67,-0.76, -1.31 -0.92+0.20™
Podocarpus nakaii 55,6 -1.16, -1.09, -1.09 -1.1140.02™
llex goshiensis 2,2,6 -1.19, -1.06, -1.20 -1.154+0.05™
Elaeocarpus japonicus 2,9,10 -1.07, -1.64, -1.09 -1.2740.19"
Castanopsis cuspidata var. carlesii 1,2,4 -1.39,-1.31,-1.10 -1.2740.09™
Lithocarpus nantoensis 21,37,57 1.56,-1.19,-1.17 -1.3140.13"
Castanopsis fargesii 2,8,12 -1.23,-0.98, -1.78 -1.334+0.24"
Rhododendron leptosanthum 11,12, 13 -1.16, -1.78, -1.84 -1.5940.22"°
Neolitsea aciculata var. variabillima 3,3,6 -1.25,-2.11,-1.57 -1.6440.25™
Tricalysia dubia 4,4, 8 -1.77,-2.27,-1.98 -2.0140.14>
Meliosma squamulata 2,2,11 -2.21,-2.10, -2.26 -2.1940.05°
Helicia rengetiensis 558 -2.39, -2.30, -1.91 -2.24+0.17°

" Different letters among the species denote a significant difference according to Scheffé’s test at p < 0.05.
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Fig. 4. Relationship between the predawn
leaf water potential (¥,,) and leaf water
potential at the turgor loss point (7,,)
during the dry season of 18 tested species
growing in the ridge habitat of the
Lienhuachih forest. ** p < 0.01.
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