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Abstract

Aims Epiphytic lichens are a widespread and significant component of forest ecosystems, and play an important
role in biodiversity maintaining and water and nutrient cycling. This study aims to illustrate the water potential
characteristics of the epiphytic lichen group and to assess whether the pressure-volume (PV) curve and relative
parameters are suitable for exploring the response of lichens to drought stress.

Methods The water potential parameters and PV curves of 15 epiphytic lichen species from five functional
groups were measured in the subtropical forestsin the Ailao Mountains, Y unnan Province.

Important findings The internal water content (WCinema) and symplast water content (Rs) of cyanolichens were
significantly higher than those of chlorolichens, while other parameters showed no significant differences. We
only observed significant differences in WCinemna, Rs and relative water content at turgor loss point (RWCrip)
among different functional groups of lichens. All parameters differed significantly among species. Results of
principal component analysis (PCA) further indicated that there are extensive limitations for PV curves and water
potential parameters in evaluating the overall response of lichen species to water stress and in reveaing the
selection strategy of water-related habitats, largely due to the influence of the photobiont type and growth form.
However, the adaptation strategies of cyanolichens to habitat could be explained by the maximum internal water
holding capacity, while the adaptation to water conditions could be explained by the saturated water osmotic
potential (¥sat) in narrowly lobed foliose lichens, and by the RWCr p in broadly lobed foliose and fruticose
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lichens. Our study suggests that PV curves and water potential parameters are not suitable for the general evalua-
tion of the drought resistance of lichen communities, and should be used carefully in comparing the drought resis-

tances between lichens and other plant groups.

Key words epiphytic lichen; water potentia; internal water content; pressure-volume curve; principal com-

ponent analysis; poikilohydric plant
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AR AL 7 BB AN — Pl 2 M RS L A
fA&, L/ 5 (photobi ont) Ay £ 35 B3 61,45 1 75 (0 40 1),
43 WIFR N 45 35 7Y 1 4% (chlorolichen) £ i 75 7Y iy A<
(cyanolichen)(Nash, 2008). 7E SR KA R G, 3G
THEYE RS R FAEAMNE ZARAEFE R EK
I W AR S BE, 38 B RR O B AR 1 4K (epiphytic
lichen)(Barkman, 1958). A< SRHER L) ¥ T 8%
R bR AR, FE4Ed A R T 2 FEPE DL AOK
o3 RTINS 7 T K 4555 B 24 H (Nardini et al.,
2013).

A R B PR ILAE L R = A S AR BN &4
R, SR D AEE YT BA AR R AN SN Z i 5 5%
F S SR RS, AR BRI BRSO AR K
B B S R E TR AR 5, BB K S
TREFRE T, A& LAY A8 /K A6 4 (poikilohydric plant)
(Lange, 2003). L& HuA X 7K 43 B FH % B2 10
H R 71, (Ha] LS Ak FE30 81 b 52 4K 4,
DAL T 75 ATE AR i TR A T AR A7, R REAE BT iRl
Je i K 2 AR HE 3 (Smith & Molesworth, 1973).
DR, AR PR AR BEYE Bl B 5 52 B FR85 7K O3 S A 1 f
FR

JE 77- A e (PV il £2) =& 1 B2 IR AE
T 7K 43 AR Ok B )3z A% FH ) T B (Wenkert et al.,
1978). jd it il E AE ) 2H 23 M\ 58 A M AR S B 2 MK
FHE LU KK A R K 35 (P) S AR B K (RWC)
B4k, 2z ) VAN I 2R 7Kk A% A 2K 3 i A7 51 8
(Y PAIAX &K E(L — RWC)Z[RIR APV 2R,
SRECFPPAG L AR & K B (Rs) s JlRAMA S 7K & (Ra)
H s 48 2 ) A 6 K B (RWCrip) 135 35 35
(Prie)s ARSI 3 ( Peat) 5 S 4 (MT 1) I
SRR EARIL T ML IR BI7K - IRI B AE -
M 77, A2 A B A A L6 PR - 5 e e 77 1) B 2245
bR, T2 N H T E AR (Sato et al., 2006; Motaebifard et
al., 2013), VAR (Saruwatari & Davis, 1989; %#EHHn
% 2015), 77 A(Zheng et al., 2010; Yan et al., 2013;

SRARARSE, 2013)FHEMS T VY . SR, XA
IKAED AN BRI HIACR B, PV IIZ KA S H e &5
SEIAE I N R/ S ERL DAL e v O 1 N 1 AP
M—8451e. DEVFIEH, $85 G JE (Peltigera)
A B A BACH Peat il Yrpp, FET-HRAESE T AW
B AETELH (Nardini et al., 2013).

184, MACKRHBE B A 22 T AT i = 2 8 50,
T 1A 7 6 52 A5 (1) VR AR Lok B A AR R . 2
T, AR = B A L E K R E R R X
T AR R G b 1550 H LB AE AR WA T B, 4y
TPVl 4 AH OGS 5, DL A6 7 B AR i R 6] 20
BE7K 3 26 A AR A R 152, [R] B A R PV il 2 B AH 5%
SR G T IR HA B 5B i pL R,
V) P T AR 2 o P PR 7 0 428 B 2 b A = ) 23 A
16 SR S N AE A B ZE LR SR AL AR AR

1 #MRA7GE

1.1 WHREXER
RERIW TR VARS8, kL X B LA
AR, B LBk e AR K, BRI 2 R

erstein, 1998). A FAL T3 2211 R 3 AR R 7 X
ol X R R AR K UL X (23.35°-24.44° N,
100.53°-101.30° E), 4k %182 400-2 750 m. it
X BTN =, ZAEIRENEINE, FRF/KEZ11947 mm,
AR L1192 mm, AHXT L N85%; H T
AR N15.8 'C, A PRI 45 C, FF
BIRIR113 C (I 5, 2007; KA EWE,
2009) 0 H LR P R AR R AR L L AR SRR X )
FEF AR, RANREEFRE L, K
ST B AR R B B B 4, H AT il sk 217 (L
et al., 2013a, 2013b).
1.2 #EMR
454 Li%5 (20133, 201.3b) % A 1 [X A= b 4 47 Fil
AT BIBEIE, ASHI TR B 5 B R A L LR AR
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W] B P 15 AL B AR AR O I TN R (R L) . I
LA N Y 72 5, o LRI 3 9B AN R D e
#£(McCune, 1993; Nimis & Martellos, 2008). &A™
H bR A 32 AR B rp R A A RRAMA, Al I 21l
A SIR E, IE BT, BT RN AR
HEE, THRARGEEH.

1.3 MRF*

18 FHWPACHz r4i. 7K #4{% (Decagon Devices, Wash-
ington, USA)5e i A< /K#4l5E o A% H10.5 mol-L ™ KCl
WX K BACH AT R HE S, 2 I8 Tyreefl Hammel
(1972) () 777, WHIARE T 28 MK IR %1 hl b
Z VR, HCHE M AR i FE BT RS AN TR R AT

FEHE AR GRS, 2 I ERS FE o BETRE  R TH Ak R
Koy, EEGCAEBM), REHFERE T ENE
W, P R RR E R, ICFOKA (Y. RIERRE
i E TR 24115 °C. Y6 IEZ7100 pmol-m™2. s
8 PR, R R A A KRR 1 A AR K
WIlE] 2 kg e R (me) M Y, EE FIREEH
BREMRIKB R EREARAT D . &E¥EE
THEFET0 °C 48 h, FrE T & (mp). RYIFES
MNELE.
14 HIRLIBEF S

5, KRS AR S K E(RWC, Y%)fRHE LR
ARIHH:

(B3 em, =EL41 cm)i) v Br, DUIR AT RE

Fl AL AR E BRI A AR I AR R
Tablel Growth characteristics of target epiphytic lichensin subtropical forestsin the Ailao Mountains, Yunnan

RWC = (m,:—mD)/(BW—DW)

(D

)% Species LA HA Photobiont type K% Growth form DIfERERIZ> Functional group EEAERE Main habitat

X it A #5# Cyanobacteria IR Foliose W AR A7 2 R R TR e A B

Lobaria retigera (Lobret) Cyanolichen (CYL) Shaded to high-light and
humid habitat

MEEAC #57# Cyanobacteria AR Foliose CcYL WHEFASE Humid habitat

Leptogium menziesii (Lepmen)

LY ESdas 57 Cyanobacteria ik Foliose CYL R DGR A8

Sticta fuliginosa (Stiful) Humid and high-light habitat

BRI £} Greenaga fig - ] I SR R TR b A PR R A

Lobaria isidiophora (Lobisi)

I kg

Parmotrema reticulatum (Parret)

TR
Sticta nylanderiana (Stinyl)

JEgRIgEA
Anzia hypomelaena (Anzhyp)

FEARARAR

Everniastrum nepalense (Evenep)

B
Heterodermia boryi (Hetbor)

EHARR

Hypogymnia yunnanensis (Hypyun)

HHEMAE

Ramalina conduplicans (Ramcon)

R
Sulcaria sulcata (Sulsul)

EZiayy 4
Usnea florida (Usnflo)

Ly
Usnea dasopoga (Usndas)

1NV

Usnea longissima (Usnlon)

£} Greenaga

£} Greenaga

447 Greenadga

£} Greenadga
447 Greenaga
£} Greenaga

£k Green dga

£} Greenaga

£k Green dga

447 Greenadga

£} Greenaga

Broadly lobed foliose

G
Broadly lobed foliose

Al i
Broadly lobed foliose

Perrt 74
Narrowly lobed foliose

Pen- s
Narrowly lobed foliose
Pert- 14

Narrowly lobed foliose
Per- 24

Narrowly lobed foliose
JEWA;ZIN

Shrubby fruticose

JERAGTIN
Shrubby fruticose
JEWA;ZIN
Shrubby fruticose

AR
Pendent fruticose

REAR
Pendent fruticose

Broadly lobed foliose
chlorolichens (BFL)

BFL

BFL
et e A

Narrowly lobed foliose
chlorolichens (NFL)

NFL

NFL

NFL

BOLBCIR G A
Shrubby fruticose
chlorolichens (SFL)

SFL

SFL

BRI AR
Pendent fruticose
chlorolichens (PFL)

PFL

Medium to high-light habitat

R E DGR, WA
Medium to high-light, and
humid habitat

G E RIS
Medium to high-light habitat
I A

High-light habitat

R A
High-light habitat
IR A s
High-light habitat
IR A B
High-light habitat
R a IR A B
High-light habitat

GRS

High-light habitat
AR

High-light habitat
R HL R A B
High-light and dry habitat

e AR AR BE
High-light and humid habitat

5| HLi et al. (2013a)FEriksson et al. (2018).
Cited from Li ef al. (2013a) and Eriksson et al. (2018).
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HM. BWHIDW53 il e Sciiliy . AT KN
OB 1y i v 65 J53 &) A1 F J5 1) i 2 (Song et al.,
2015).

THYA KB, PETBER ()5 KT
H(Hp) M. IR, KBBEIK. (P- ) x VA
WL, o, VNBEKERE. N, VPSR
LK R THWHLAIRIK 2 BE 73 B fF, ¥ = 0,
P A Yo, Bl Y x VAT E, UPSVEEERR
(ZUtEE5E, 2004). JETF I, DAL - RWCO) REALER
U PRAHPAARER, LHIPV LR, HiHEMESH
(Beckett, 1997). &40 25 SU(TLP) &PV it & 1) Pk
B AN E R B I i 3T AU (Tyree & Hammel,
1972).

38 5 X £ [F LA TLPE 5 ARt a4 oy

~1¥=30+axbl(b+1—RWC) 2
Hr, PRIKH, av bFYORE REL.

A LR A AL A TLPLL R B2 4

—1/¥=y0+ax(1-RWC) 3
Hrr, WRIKH, afly0z 230

RIEPV I 2R, 752 (2) F1(3) 75 i R 7 Hb A i
BE 7> B8 I TR DL, % SR AL AR X I T 2 /K
(L=RWCrip, %), YhALHRXF BL I T 7K F 1y f 5] 4
(<1 ¥rip, -MPa). B FE) ELLX M ZEK:, ik
PR 22 s N Rs fRa sy 5 5, XEh#EE A1 — RWC,
Rs = (BW —M)IDW; Ra = (M —DW)IDW ., —E AN
AT R SR R A4 Sk g, Hafss
FHuA BB 5 7K B (WCitema, ESSEEN et al., 2017)([7]
I, WCinema = (BW — DW)IDW x 100%). B2k 594k
PR 2 R H AR eat (1) 47 {51 £ (Tyree & Hammel,
1972; Song et al., 2015).

RS AE AL A K ALY RE 2 (R A PV H
L BRI, R SPSS 26, 1 4 A S BRI AT
IEATERT 25 WA . anidh 2 R ER, R A
J5 2455 M e Tukey's HSD 2 = LU i3k AT 40 #5456
I R A AT, SR EAE S $iK ruskal -Wal li sk Fl
6 36 FTWi | coxondd R 56 338 4T 4H B 29 #T

[ s} i F R = #4(R Development Core Team,

2019)i3k47 F L5 43 BT (PCA) . PCAZHTHT, 1RHEZ
O TR AHICTE, BRI ER T (] > 0.7)H
IS, PR B AR B ARRE R 1. 285
KRS bR AL, $RIE il G R (E R T2
(R B IUT), AR B A= S A AR 26 2 By i A 1 DA B

T EIS B E .
2 #HR

21 ERANGREAIMAPVEIZ R HSBAILLE

PV i 25400 & 45 SRR (1AL 1B), W #EA AR
XU R0 (R, = 0.35, p = 0.59)FIEL Lk [l ALl
(R5.= 0.75, p < 0.000 1) br. 25 5 04 Hh A< (0 pH 2598
£7R%; = 0.18, p < 0.000 1; ELZkIN& RS = 050, p <
0.000 1) A5 5 i (k& bk, (HL R 25 00 28 30L& 9F
ENTE N

IKASHI TR B, W5 A RN 2% 5 A Hh A
2B W Cirgema (= 25.735, p < 0.001)FIRs (4 =
26.004, p < 0.001)7% St R E 4L, HAMSEWRa
(F = 0.893, p = 0.348). RWCrp (2 = 1.343, p =
0.246). ¥rp(F =0.589, p = 0.445) % ¥sat (F = 3.312,
p=0.073) KT B E A, RIS — 2k (#2).
L v 8 TR A 1 PR IS K R A A TR A 1 21
PAE, ReRILH I AU
22 IXKINREREZ [B)PVERZ R HS ML

PV il 26 01 & 45 SR (I 1A-1F) o, X280 &
R%; 3 [40.12-0.69, p = 0.000 0-0.520 8; ELZkiN &
Rl 75 90.36-0.84, p35/1T-0.000 1. E KK
TR B AR A, b, WA R R
A PV i 2 40L& s 26 A B2 A HEAE, Hpfd
%1 K+0.05.

A [ Tl e A 1) b A K 34 S B L i 45 L (2 2) 1
7Ry WCintema (7 = 28.48, p < 0.001)% FAl 3%,
W T Hh A (328.66% T &) it iy, T ELOL Mgk
- i1 4K 241G (125.67%-185.42%F i &) . Rs (% =
29.21, p < 0.001) Fll WCinerma H) A2 AL 12 %5 15 L AH [
(120.23%-322.08% T Jfi ). RWCrip (* = 17.158, p
= 0.002) % R 3, [ 4K (56.89%) i =1, ELAL
HOAR WS A AR AN i AR FR I (39.15%-45.75%,
PLEZ 2 [f]p > 0.05), I (46.03%)4b T
S9KF, Ra (= 6.282, p = 0.179) ¥p (= 9421,
p=0.051) &% ¥eat (* = 8.685, p = 0.069)¥ 7 & &
ZES
2.3 HIRIFHEIPVEIZ R HS KL

PV 28 100 & 45 5 (K2) B, 15804 (1 X0 it 2%
(5] 1980 £ R5. 75 Fl 90.40-0.93, p = 0.000 0-0.580 O;
L2 A4 Rog 76 FF90.48-0.85, p34)/v1-0.000 1.
Hor gt 25 il < (Lobaria isidiophora)(W i 28 Ry, =
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0.88, p = 0.001 2; Ei%kR%; = 0.85, p < 0.000 1),
52 45 AR (Anzia  hypomelaena)( X 25 R55. = 0.85,
p= 0004; ELR% = 084, p < 0.0001), Kirsy
(Usnea longissima)(XX Eﬁilé)%Rgdj_ = 0.84, p = 0.06, H
ZER%;. = 0.82, p < 0.000 1) B A7 # if (MLl A 1k
ANOVARIAEZ ks 3 45 R B, AR K S HAE
MR ERENEESR

AN T) My AR ) Folt ) W Ciperna 72 72 B 2 35 (R 2;
2% =59.096, p < 0.001). HiH A (Leptogium menziesii)
(497.80%F Jii &t ) FH J8 7 4% 115 4K (349.87% T 5t &)
HEKEH R, K. & WAl (Hetero-

e A _1/w=061+(5.84 x 0.12)/(0.12 + 1 — RWC)

2l R2;,=035,p=0.5882

—1/¥=0.72 - 0.72 x (1 — RWC)

10} R2;,=0.75,p <0.000 1
8l
6l
41
2L
oL

0 0.2 0.4 0.6 0.8 1.0

14rCc  —1/%=0.86+(4.97 x 0.06)/(0.06 + 1 — RWC)
5l R%;=0.38,p=05208

~1/¥=0.51-0.53 x (1 — RWC)
Lol R2;=0.70, p < 0.000 1

~1/% (MPa™)

14- E -1/¥=-7.42 + (13.97 x 1.07)/(1.07 + 1 — RWC)
R%;=0.15,p<0.000 1

12} ~1/¥=0.49 - 0.49 x (1 - RWC)
1ol R =0.52, p <0.000 1
8_ o ° o [e]
[e]
6l °© oo
4l
2l
1]8

dermia boryi). FEAR 24 (Everniastrum nepalense) X
W K M M (Parmotrema  reticulatum) % i (97.86%—
119.18% T i &, &WFhZ[Ep > 0.05); HARY)FIib
T &K T (128.74%-349.87% 15 &) o 1M Rs ) F ]
ARk #a %4 5 HAH R (5 = 58.626, p < 0.001).

RafE &R 2 AR 22 R B35 (2, 1 =
26.112, p = 0.025). BIGHRNEA . FIF 4 L (Sticta
nylanderiana)~ 24 J2 M (Sticta fuliginosa)~ Wi
K (Lobaria retigera)~ = R4 (Hypogymnia yun-
nanensis) J W K g 57 A4 7K 45851 (6.60%—-10.43%
TR, SYFZIEp >0.05); HRMAH . AR

147 B  _1/@=-277+(7.82 x 0.67)/(0.67 + 1 - RWC)
2| ° R2;=0.18, p <0.000 1
~1/¥=0.60 — 0.60 x (1 — RWC)
10| R2;=0.50,p <0.000 1
8
6
41
2
0

14 p —1/%=-8.10+(13.70 x 1.41)/(1.41 + 1 — RWC)
12 o R2;=0.12,p=0.003 4

I ~1/¥=0.73 - 0.73 x (1 - RWC)
10 L R%;,=0.36, p <0.000 1

0 02 04 06 08 10

14 F -1/%=-1.95+(25.59 x 0.07)/(0.07 + 1 — RWC)
R%;=0.69, p <0.000 1

12 ~1/%=0.83 - 0.87 x (1 - RWC)
1ol R2;,=0.84, p < 0.000 1
8
6
41
2
0
0 02 04 06 08 10
1-RWC

Bl ZFREAL R AR AR R ThRE R R - AR 28 A, IEEEAMK . B, ST, C, fmthi. D, kit

Ko E, HIMMRK. F, 8EMK. ¥, K RWC X EKE,

Fig. 1 Pressure-volume curves of epiphytic lichen functional groups in subtropical forests in the Ailao Mountains, Yunnan. A,
Cyanolichens. B, Chlorolichens. C, Broadly lobed foliose chlorolichens. D, Narrowly lobed foliose chlorolichens. E, Shrubby fruti-
cose chlorolichens. F, Pendent fruticose chlorolichens. ¥, water potential; RWC, relative water content.
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T2 R ARGH AR A A (K A SR CP I (B bR R
Table2 Water potential parameters (mean + SE) of epiphytic lichensin subtropical forestsin the Ailao Mountains, Yunnan
oA R R Wy Species MBS K LK JRAMATK RS R ESUR RN RFEES
Photobi-ont  Growth form WCintermal Rs Ra IR KR BIEH Ve Peat (MPa)
type (%, Drymass) (%, Drymass) (%, Dry mass)  RWCrp(%) (MPa)
W 32866+ 36.84"° 322.08+36.79"° 658+ 119" 4096+397"° -344+033"% -1.29+0.13"®
Cyanob-acteria
IR Foliose M fifiAfR 21486+ 11.54 208.02+11.14 6.85+2.64 55.34 + 2.95 —-2.84+£0.35 -1.55+0.24
Lobaria retigera
TEA 497.80 + 43.93 492.40 + 43.56 540+ 144 22.68+ 1.49 -3.86 £ 0.53 -0.85+0.14
Leptogium
menziesii
SRR 273.31+ 32.08 265.81 + 29.86 749+230 44.86 + 3.91 -3.63+0.77 —1.46 £ 0.20
Sticta fuliginosa
SR 15528+8.95° 149.71+873® 557+045" 4693+154° -380+022" -1.71+0.11°
Green dga
i -7 137.05+7.67° 130.05+7.18%® 7.00+080° 56.89+273% -345+030° -1.89+0.18°
Broadly lobed
foliose
R 13311+10.40 12803+9.95  508+120 6568314  -385:037  -247:024
Lobaria
isidiophora
EPNAR 119.18+1249  11258+1177 660+£079  4566+344  -341:078  -144:032
Parmotrema
reticulatum
SN 2 158.87 + 12.26 149.55+ 11.44 9.32+157 59.34 + 2.00 -3.08+0.34 -1.75+0.18
Sticta
nylanderiana
B 18542 £2336® 179.71+£22.70° 571+093° 4575+223° 374+043° -172+0.23%
Narrowly
lobed foliose
WL IEAR 349.87 + 25.89 339.44 + 25.63 10.43+£1.08 33.88+1.99 -1.58 £ 0.19 —0.50 £ 0.07
Anzia
hypomelaena
AR AAR 11529+ 6.35 111.44 + 6.40 3.86+0.40 48.52 + 2.02 —4.74+0.75 —2.28+0.44
Everniastrum
nepalense
HRY A 109.69 + 9.46 107.74 £ 9.72 195+ 0.46 51.66+ 1.29 —4.98 £ 0.81 —2.52+0.42
Heterodermia
boryi
SR 166.81 + 7.57 160.20 + 7.77 6.61+2.20 48.94 + 6.04 -3.64+0.72 —1.56 £ 0.25
Hypogymnia
yunnanensis
IERAG2IN 153.06 + 10.08%  149.03 + 9.88% 4.03+0.77° 39.15 + 2.46° -4.82+045° -1.85+0.23%
Shrubby
fruticose
ZUBERTE 148.43 + 14.35 142.97 + 13.80 546+ 1.10 48.02+ 2.01 -5.82+0.89 —2.70£0.42
Ramalina
conduplicans
TR A 128.74 + 8.78 125.69 + 8.03 3.05+1.80 40.92 + 2.38 -3.97+0.54 —1.56 £ 0.16
Sulcaria sulcata
EYin i 182.00 + 20.55 178.44 + 20.20 3.57+0.96 2852+ 235 —4.68 £ 0.79 -1.29+0.26
Usnea florida
ST IRIN 12567+ 10.85° 120.23+1056° 544+0.78% 4603+363° —292+028° —1.19+0.06%
Pendent
fruticose
Hipsay 153.47 + 10.12 148.05 + 9.08 543+1.20 40.86 + 3.71 -3.05+0.33 -1.14+0.10
Usnea dasopoga
Kpnsy 97.86 + 6.33 9241 +5.72 545+ 115 51.20 + 5.65 —2.79+ 048 —1.24 £ 0.08

Usnea longissima

ARFERRZERLE (p <0.05), KEFRFRRILAETERRZ M HLE, NG 7RISR DRI AL
Ysat, saturation water osmotic potential; ¥ p, water potential at turgor loss point; Ra, apoplastic water; Rs, symplastic water; RIWCr_p, relative water content at
turgor loss point; WCinena, internal water content. Different letters indicate significant difference (» < 0.05), the uppercase letters indicate the comparison be-
tween different photobiont types, and the lowercase | etters indicate the comparison between different functional groups.
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14. A -1P=-790+(-39.00x-0.12y14 . B -1p=-5434+(6123x 448y 14, C ~1/¥=-632+(16.52 x 0.33)/ 4. p —1/¥=-4.54+(11.59 x 0.42)/
12 ° (-0.12 - (1 - RWC) 12 (4.48 + 1 — RWC) 12 (0.33+1 - RWC) 12 (0.42+1-RWC)
—~ 10 R%,=-0.85, p=0.004 0 10 Ris.=—0.40, p < 0.000 1 0 Ris.=—-0.71, p <0.000 1 10 Ris,=-0.48,p <0.000 1
I
< 8 A° ° -U¥=228-236x(1-RWC) g —1/¥=0.45-0.46 x (1 - RWC) 8 —1/¥=0.43 - 0.44 x (1 - RWC) 8 -1/¥=0.86 - 0.91 x (1 - RWC)
E Ri;.=0.84, p < 0.000 1 Ris.=0.61,p <0.000 1 Ris.=0.59, p < 0.000 1 °° Ri.=0.72,p <0.000 1
s 6 6 o, 6 . 6
) 41 5 o, 4 00 4
) 2 NN 2 ° N 2
0 0 °e Se9e%e 0 ) ®Pomofewmo-oamwo 0
0.4 0.6 0.8 1.0 02 04 06 08 10 O 02 04 06 08 10 0 02 04 06 08 1.0
1-RWC 1—-RWC 1-RWC 1-RWC
14 14 14 14
~1/¥=-12.76 + (61.68 x 0.21)/ ~1/¥'=-1.06 + (647 x 0.09)/ ~1/¥=-1.76 + (8.34 x 0.15)/ ~1/¥=-2.16+ (~8.20 x —0.14)/
121 E (021+1-RWC) 12| F (0.09+ 1 - RWC) 12| G (0.15+ 1 RWC) 12| H (~0.14+1- RWC)
s 10 Ris.=—0.62, p=0.001 8 10 Ris=0.88, p=0.001 2 10 Rig=0.93,p<0.000 1 10 Ri=0.78,p=0.5828
[
> 8 1P=097-097x(1-RWC) 8| o _1P=-043-133x(1-RWC) O 3 -1/¥=-0.69 - 0.71 x (1 - RWC) 8 —1/¥=-0.69 - 2.17 x (1 - RWC)
; 6 ° © Riy=0.71,p < 0.000 1 6l . Ris=0.85,p<0.000 1 6 3 Ri=0.77, p <0.000 1 6 o Riy=0.60,p<0.000 1
= 4 ° o o 4] 3 4 4
2 ° % o o 2 ° 2 R : 2
0 °od 0 5 0 R0 —aocoas anmemm 0
04 05 06 0.7 0.8 09 1.0 0 02 04 06 08 1.0 0 02 04 06 08 1.0 02 04 06 08 1.0
1—-RWC 1-RWC 1-RWC 1-RWC
14 14 14 14
~ 12 I —1/¥=-9.73+(18.76 x 0.60)/ 12 J ~1/¥=-447+(2281x0.16) 12 K ~1/¥=-1.74+ (792 x 0.17)/ 12 L —1/¥=-12.65+(29.45 x 0.49)/
T (0.60 + 1 - RWC) (0.16 + 1 — RWC) 0.17+ 1 - RWC) (0.49 +1 - RWC)
& 10 R =048, p<0.000 1 10 Ri=0.72,p=0.0017 10 Res=0.74, p<0.000 1 10 Ri=0.55,p<0.000 1
g/ 8 s ~1/¥=0.39 - 0.40 x (1 - RWC) 8 —1/¥=0.88 - 0.92 x (1 - RWC) : ~1/¥=0.59 - 0.62 x (1 - RWC) 8 *o _yp=on =0.73 x (1 - RWC)
5 6 R2.=0.75,p < 0.000 1 6 Ri;.=0.82, p<0.000 1 6 °©  R=0.77,p<0.0001 6 Ris.=0.74, p <0.000 1
~ %o
- 41 N e° 4 4] oRoo 4] o .
21 0% 2 2 % o\ B 2 3
0 ° e 0 0 *® 0 °
02 04 06 08 1.0 02 04 06 08 1.0 0 02 04 06 08 1.0 02 0.4 06 0.8 1.0
1-RWC 1-RWC 1-RWC 1-RWC
141 M —1/¥=-3.61 +(22.30 x 0.14)/ 14 N —1/¥=~7.64+(~22.72 x - 0.20)/ 14 Q  /P=-161+(6991 %020
12 0.14+1-RWC) 12 (-0.20 + 1 - RWC) 12 (0.20+1-RWC)
—_ Ris.=0.60, p < 0.000 1 10 Ris=0.58,p=0.0206 10 R =0.84,p=0.064 8
7. 10
© 3 ~1/¥=0.84 - 0.86 x (1 - RWC) 8 o =1/¥=0.74-0.74 x (1 - RWC) 8 ~1/¥=0.85-0.90 x (1 - RWC)
E Rl =0.85, p<0.000 1 Ris=0.53,p<0.000 1 Ri;=0.82,p <0.000 1
< 6t o % 6 ° o 6 \
24 : 4 4
| ° N0 o °
2 o 2 2
0 0 0

02 04 06 08 10
1-RWC

0405 06 07 08 09 1.0 0
1-RWC

02 04 06 08 1.0
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B2 =AU AR ISP A R 1R IR M2k . A, BIEMIEAR. B, JER%&K. C, BMHWHM. D, ZrSK.
E, MiHRK. F MR, G MR, H, MR, |, REER L. J, B2FFRM. K, PRt L, K. M, §i
. N, ZHRE. O, KIvE. ¥ K, RWC, MXEKE. NETERFTSRRSAFERE M@ = 5).

Fig. 2 Pressure-volume curves of 15 epiphytic lichensin subtropical forestsin the Ailao Mountains, Yunnan. A, Anzia hypomelaena.
B, Everniastrum nepalense. C, Heterodermia boryi. D, Hypogymnia yunnanensis. E, Leptogium menziesii. F, Lobaria isidiophora. G,
Lobaria retigera. H, Parmotrema reticulatum. |, Ramalina conduplicans. J, Sticta fuliginosa. K, Sticta nylanderiana. L, Sulcaria
sulcate. M, Usnea dasopoga. N, Usnea florida. O, Usnea longissima. ¥, water potential; RWC, relative water content. Different

symbols represent different samples (n = 5).

(Sulcaria sulcata)fZEn 2 (Usnea florida) i AMA
IR (1.95%-3.57% T i &, UL L5 Zip >
0.05), HARWFh b+ 55K 1-(3.86%-5.46% T i &).

RWCrLp I 18] 2 R H B3 (€2 2 =
52.315, p < 0.001). %t % filiA (65.68%0) 5. & #i iy, M
HARMEZ I E FIRWCrLp (22.68%—28.52%) & # 1k
T HARWF(33.88%-59.34%) -

Propl P phie]) 22 R bl B 25 (K2, F = 2.881, p =
0.002). ¥ pfTEHE M—1.58 MPa (2 i 47 I8 4) £
—5.82 MPa (ZBEW fERamalina conduplicans). &
AIEA. KAREY . Wi . HiAA 3 (Usnea dasopoga)
A 2 B i P o (—3.08— —1.58 MPa, L L%

www.plant-ecology.com

YRz Hp > 0.05). HEEM L. HHMRM. FAR
AT Z AN E I P B (-5.82— —4.68 MPall |
St Ep > 0.05). HARYMALT A K
(-3.97—-3.41 MPa).

Peat [¥1 ) ol 18] 22 e A LB (F = 5.783, p <
0.001). st 1bii I A-0.50- —2.70 MPa, H %
BERAE . BRI . T 28 Il R A AR 254K Peat{E
BAR (LA SR 2 H]p > 0.05); Mk, BRI
HEAR AN B A AN B B 1) Psat (DL &4 Fil
Z lilp > 0.05).

24 PCAZHR
IK S HO ST LR R (SN, WCinerma F1
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Rs (r = 0.997). ¥satfll ¥y p (r = 0.807) 5 A%
Ik, 2 SR 7, PREERs I Peat - T-PCA 73 #7 o

PCA /M #T(#3; K3) &R, (LAT2 3 B/ 1k
fH(1.45111.038) K T-1, 7 % filt Bf 5 3 5] J9/'52.66%
H126.94%, Z1179.60%. PC13- % Rs (0.584)Fl ¥sat
(0.566)#r7, Tt BH AP Fi b 7o (e 2 il A R 265 A W
B 00 B 45 (OO A R I 4 BEA) PN 8 B K 47K T
RE 22 T HH O T 3 @) AR K E #A ;. PC2E EE H Ra
(-0.818)FIRWCrp (-0.565)% 17, Wiz 1 A Yyfh
N OREACRI 22 e 5 31 _E (T3 2F B2 ) 40 P Jof B
B AR K & BT BRI B I AR a3
3 g
31 A EHEIEHEPVIILSHTHSHT

AT RN, AR RWCr o0 2
22.68% (JiH-4<)—65.68% (4t 2 fiii4<), Wi pfl Weatf]
3 [ 5373 —-1.58 MPa (BEIE4nIEAK)— -5.82 MPa
(LBEMAE) L )2—0.50 MPa ((EHE4IEA)— —2.70
MPa (ZLBEM1E). NardiniZs(2013)%} 675 H 4% &
(Peltigera) AR I FC TN, PropH Y0l N—-1.16
MPa (A E45 (P. leucophlebia)— —3.19 MPa (Jh 4
(P. rufescens)); HAEREIRM: A H Prp> —2.0 MPa,
HET-PE A P ¥ p < 2.5 MPa.  Wsat ()70 [l v—0.62
MPa (9 ifHh45)— —1.55 MPa (1 3%); 7ENE R4
H eat > —0.9 MPa, FET 1 Hh A< H ¥eat < —1.3 MPg;
AT 4 RV 5 2 2. (HH S R AR Pr e
K, Peatu [ TE /)N, U B A SIS I K 1R 1 A 4 o B85
YFEA R PUREM . AR S, FEAEYIEK
HBHARALIE 4 I NRW CrLp: 28.12%— 39.49%,
Y e —1.78- —3.69 MPa, ¥sat: —1.01- —-3.02 MPa

K3 BT RH BRARLSF B AR A K 4 S 2 A3 43 BT (PCA)
FH I Ay RO AR T 22

Table 3 Principa component anaysis (PCA) loading and interpretation
variances of water potential parameters of 15 epiphytic lichensin subtropical
forestsin the Ailao Mountains, Yunnan

KA ZH Water potential parameter PC1 PC2
LA Rs 0.584 -
FiAMAIK Ra 0.307 -0.818
JREE Sy BS IS AHXT 57K RWCrip -0.494 -0.565
MANSIES Yot 0.566 -
PrifE% Standard deviation 1451 1.038
J7 ZTiHk%E Proportion of variance 52.66% 26.94%
75 2 24t 5Tk Cumulative proportion 52.66% 79.60%

Ysat, saturation water osmotic potential; Ra, apoplastic water; Rs, symplas-
tic water; RWCrp, relative water content at turgor loss point.

3r : JRSMEK Ra
BB S AT Sk i ik Contribution
RWCrie :
2r : 27
: 25
@ i 23
& 1t i
8 ]
& ) MFIBEY Psat
L T 1
= 0 S SR Rs
- e °
_2_4 -2 0 2 4

PC1 (52.7%)
YyFh Species
e Anzhyp e Evenep o Hetbor e Hypyun e Lepmen
eLobisi eLobret e Parret e Ramcon e Stiful
Stinyl Sulsul Usndas e Usnflo e Usnlon

E3 = E LW AT AR AR ASHH P A A K A S 0 2 ik
53 5 HT(PCA) . Anzhyp, BIE4IEAK; Evenep, FR %4
Hetbor, #A4ME4 7, Hypyun, =R, Lepmen, HEHK;
Lobisi, £F%fitiA<; Lobret, Miif; Parret, MKH-#; Ram-
con, #HEEM AL, Stiful, AR, Stinyl, P4 K
Sulsul, ##54<; Usndas, HAA%; Usnflo, Z1EFA%,; Usnlon,
KN,

Fig. 3 Principa component analysis (PCA) plots of water
potential parameters of 15 epiphytic lichens in subtropical for-
ests in the Ailao Mountains, Yunnan. Anzhyp, Anzia hypo-
melaena; Evenep, Everniastrum nepalense; Hetbor, Heteroder-
mia boryi; Hypyun, Hypogymnia yunnanensis; Lepmen, Lepto-
gium menziesii; Lobisi, Lobaria isidiophora; Lobret, Lobaria
retigera, Parret, Parmotrema reticulatum; Ramcon, Ramalina
conduplicans; Stiful, Sticta fuliginosa; Stinyl, Sticta nylanderi-
ana; Sulsul, Sulcaria sulcate; Usndas, Usnea dasopoga; Usnflo,
Usnea florida; Usnlon, Usnea longissima. ¥sat, saturation
water osmotic potential; Ra, apoplastic water; Rs, symplastic
water; RWCrp, relative water content at turgor loss point.

(He et al., 2007); HEARE KB SHAAIE FE 55N
RWCqip: 81.00%-89.01%, ¥ p: —3.19- —3.49 MPa,
Yeat: —2.47——2.90 MPa (Yan et al., 2013); T K&K
PR AL T B 4 B N RWCrp: 85.29%-93.00%,
Yrp —2.19- —3.28 MPa, ¥sat: —1.80- —2.52MPa
(Castro-Diez & Navarro, 2007; Yan et al., 2013); #]
LA B AR AR RWCrLp 2 2 IR T HEAR NI R,
TRRCRFE AR AT WP, R ), 187 2L i
it /K BE D7 TR, BOVE RS B AR AR STEARS TR o B
AR PropfE I W EACT HA . AR R TRAR (P %
(1), U B B A= A A T = ST &, RO 8L
ANTF) B B () T S e B, AT e RS T RS 2 AR 3E
LTS o P AR AR Peat{E 5 R AT KB ], 3
BE R THEARMIEAM NN IR A A
NIRRT I R PR — B0, AT RE A AR MK
R 7E AR o T 52 M 58 R AR K1 J5 K] (Nash,  2008) 1]
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Song & (2015)fiff 7t 1 % 2 1L [F] — i X Ji A= Ak P9 A1
#§ (Homaliodendron flabellatum) « # & F &
(Plagiochila arbuscula) } B % ¥ & (Plagiochila as-
samica) 3Fh £ EEE M KA SH, RWCrp N
63.9%67.4%, ¥ pl—2.6- 4.2 MPa, ¥sath-1.6—-
—2.5 MPa. B AEHARRWCr oMl Yrplt BT & BE,
Peat i 2 = T B EE (TSI, BEoR TR AR o T A
EE & B0 T BB A B o & N, X AR T
AR X AR R AR BT R I8 ZRE . AR & B 5
& TSR AEE IR (LI et al., 2013a; Song et al.,
2015).
32 EREBMEERMIRPVIEIZSH TR

5 8 7R A R 23 88 28 AR W Cinernat T Rs 2 L HH
BEIEF, WIR T WCinema M Rs T BE AT PI K HACTE
RN FIK P IR EE S HAK B SHE A R
P 5 22 e, AR T R A N AR K SR R = 1 —
Bk o TR I Ciperna Y1 2 iy T2 TUIIAC, R
e AT TR A B K B R AR FE AR . BT o,
W A Hh AR R BRI S /KT & E H (Lange &
Ziegler, 1986), B ffa df e AR 15 o T L AR R AT A A
17 AE — = BUF 1 5 JBCIR OR 47 8 (Honegger et al.,
1996; Gauslaa & Coxson, 2011), F 1 LE i Bk
YIRS R KR, UK 23 e o 1T 2 2R B A B
AR 1) e et PR T AT 4 BT T IR W K 73 5 R AR SR K
o5 AEI B b (Hartard et al., 2009). # # 8! hA (A
e fE - A) PV 2R B h 2 A ELZR U A AN A AE
IR, 456 R YA EIPY 4, HEN 2 55
T H AT [B] RW Cr 8 R TSR
33 MR INEERFEIPVEIZLSHT Lo iR

Hi A IK 5 S B W Cirperna FI RS TE % DI BEHE Z (] 1)
ZE R — B B[R AR A 1 B A AR
Mg AR, WRMHEEZER, XM & W
IK I3 A7 S 22 53 % (Eriksson et al., 2018). 7
B IX AT (LI er al., 2013a; FRIE5F, 2014;
TGS, 2016) W, WA T 2 oA T B4 5,
RIS AT I, A AR RS LE B AE B N
AAF; ORI 2 70 A T T o AR 5 R i A
Bt B A U2 3 AT TG IR e A I AR R R (AR
FE L MR MRAMEE B M), (HHTE XK 53 2%
PREER T, 20 TROVENE AR . AR T4
RE Bl RIFEATE AN, Bk i i AR P85 7K

www.plant-ecology.com

S TR A . (EAELRE BEAR AR I A (B it A
P EB& 7K & 9130.60% + 8.06%, Ik T A, i
BH AT 5 OB I b A SRR i R 9 S K 2 AME
BRI AR M ZE S mH, R
BOIR # AR (B AR B A0 A 5 1 B /K&,
Ut B L LU 5 3 I B (R K R UK o A7 fif e
BB 1 A K AR B S B ] (Lange & Ziegler, 1986).
BOR AR A T R A R AL, X PP R SR
A BT R 8 AR 1 2 b R RS K 43 AT AE
/K73 (Lange & Ziegler, 1986), MM g% i S Ak 4
TS, DL B R, ARThREREEE T A
A KE NS ERA, AR MR RS RK 548
T SR 2 —

RWCryps F -5 s A ) B0 52 Bl (1)
RWCr gk, PP IEGE . (EXF T HA SRR T
&, CLFIEath . dnpE AR RW Cr i 2 5 T
fhIhEERE(0.002 < p < 0.02), &R HPTREMA
ARt aSs, M5 HAREFEHAA—F. HF
SRR M AR 1 B 3 A R Cry pli 3 1 T BT AR,
BLT- 15 B B ST AR B B R AR PR, (H
Bt A R BEAE BT AR BE i) T AR K E — S . A,
RWCrypse 13 B Fl T AN [F] Ty e B B AR Hb A (1) 1 7
PEECEL, V3 R
34 MiEhR4IFhEIPV IS BT ST

AT I, MR YT 2 [0 PV i 4 2 435 B
A EEMEZR WA (497.80% T &) 1 2 145
JIE4< (349.87% T3 &) ) W Cinterra (R 42 W Cingernal 1
BEOH RS 4y, B A E 5 B R v T A B AR
K, MM SRR R SRA SR
(97.86%-119.18% 1 Jii &) 1) WCinterna A%, 1t A Hif
& AT REE AT P S K R T R E, 5 #ETE
HRAR T 5 o B P 3 2 /K B R FE AR FH B /o AR
UBNEA W Cingerna 1E TG SR BE T HIAC P i 15y, IX 2 A
NG E (Anzia) AEA T )z, (B FRIEA
e SR AR R R B 2 )2, R4 2R, B
W KCORIAT il R B 7K 2 (ST F, 1995) o Bt 2R R,
= T A (166.81% T Jii &) ] W Cinternar LU F2 AR 25 4K
(115.29% T Jiii &) A1 5 A4 W 44 1 (109.69% T it 7 )
1, RN = Al i R AR R L 5E
JEE T A7 R 44 50 It Sk 385 0 45 7K 2 0 AR ARG 2K 7K T %
(FA %, 2016). HoAh /K35 SEAEA [P A] LI
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HEEER, HAFRKBSHAERTE LS &K
Rt A 35 IR BRI E AR -
35 PVBEhZ&RBXSHAEMRKIFEITEFH
ek

TRYERTABIFT(Li er al., 2013a; BRTiZE, 2014
BHPESE, 2016) LA K BY A ULER, 245G PCAZE R, WA
WH, PV IMER B S EAE VP A A SRR B AR (1) 31
FHeIr, BA R REIE A, 0T R —
ST PN 0 M A ) R BB 7K 43 S8 AR R 3 R SR it
AN S B A BT E A . nPCAHT, PCLATARER
(1 B 75 B A PN 8 B KRR K 3 4 I (AR Ak
A AR W 5 T M A G AR B @ LR T, B EA
Pl WA ST BAZF A e AR 3 T e AR 855 DA
B AR A IR 2 FEMI LR (R L), HPCLIFARE
AR T b i R 2 9 2R M A /K o S AR A ) A B
PN, WRRER LA BIGRIEAK 2 0 T ke
51, {H 0 BB PCLAh A2 A7 W5 i, X AT g 5 4 e Y
HARAEKI ZAE Ko R H IS 256 55 (Vries &
Watling, 2008; Esseen et al., 2017). SXT, ¥sati LAfR
L b F PRI AR (10 A B3 3 B 6 SRS o A5 A M
B B4R, BABE THRIA, &5 &
FeTHRAESE, ARAAR. =S N B AR LR AR
AAARIZ AL, W Peat i Sk 7 Tl Y AN 7K 3% 1 o,
PURPEIZIETS o RWCripn] LAS3 73 FH T - i A F
BOIR M A BR B8 K o 2% 1R & BLRE I R R, R
RWCrypfii Sk 77 [0 -4 R S K S 38 n, bt
PR R, BRI S A B A
DR R P4 355 R Crr s Sk 77 [F) 1A AR AR 328 T A8 JHE AR /)8,
T INIE TR AR B e RCIR A, KA 24
KT A A 135 (Eriksson er al., 2018), £ E
FEE E MRS TR AR

25 L FTIR, M IR BT K o S5 A IR N SR S )
2 REME (LD er al., 2011, Esseen et al., 2017,
Longinotti et al., 2017), SEIET WIS KERIPY
2k SR A KA S H, TER T PRl A 17K
I SRR DA R 3T 7K o 25 A B AR B BT, 6200
R B AE R AN A KA ) R R, R TR
PR I PTRHEEA . TH, PTREMENEMNE
HHR, REEMRIME. AR R A R
PAR KAy HE R AR ASHEAE . AR BRAE A N (27 A S
(ERASE, 1999), H—48h5 2 A Re R It S BRAED)
PP RN X T HARSKIE &, AR A Bk

I = DL SR IR RS IR, S B ATTR T3
I M TR PR AE A SR 0 I PR Rk =
ARG T R, XA PRI IRA TE AT AR AN oAl A )
A LI, TR SRS H A, AT
FE A SR IR 7K 70 R FH SR D75 T (A 7K 73 A A 58
7 EE), JHRETEIMRA MBI, DUHAER 157 b
A ) 7K 73 ] FH SRS

Biff Rt BHFRRELRAFTRKRES AL
R 35 VA B S A WA s XUk & BP9 T 4T
&7 8

S5 3Rk
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MRl EN-FREZ AR KBS

Supplement |  Related water potential parameters of Pressure-volume curve

2% Parameter FAL Unit  A4EAE X Ecological significance

i AR 2R 1
Turgor loss point (TLP)

CEEYSTH
Internal water content (WCinternar)
BTN

Symplastic water (Rs)

BAMA K

Apoplastic water (Ra)

T A R s AR AR R 5 7K B
Relative water content at turgor loss point
(RWCrp)

%

%

%

%

6% A2 LA 200 Pl DR R 7K A R T T 7 A ke 200 R B PR T T o 2 PR A0 % 2 SR A W) 6 o
IYEE, XTANNREBEAN AR T, N0, BN ER K.

Turgor pressure is the pressure that plant cells exert on the cell wall due to the expansion of
water absorption volume. When the initial plasmolysis occurs, no pressure is generated on
the cell wall, and the turgor pressure is zero, that is, the turgor loss point.

P K B R AR AR A B K

The internal water content is the water content per unit dry weight in the organism.

0 5 A BT AT B ER 20 A TR 5 RO K G o

The water contained in cell protoplasts, that is, the water contained in living cells.

AR A AR RIVE (AR IS T B K 48, EFRAHUEE . JHIREBR. S ST
JiE A AR BOK 53 o VR A BT, Raiok, HZNEEHBR, WOKFIR/K G 78R,
BT MR .

The water contained outside the protoplast that is outside the living cell, including the water
in cell walls, intercellular spaces, ducts, and cavities of dead cells. When the solute content is
constant, the bigger the apoplastic water, the larger the tissue penetration potential, the
stronger the water absorption and retention capacity, and the stronger the drought resistance
of the plant.

W46 57 BE 53 B B AR 5 7K B . RWCTLe I, M2 2 B Il K e J0 ks, i PE
o

RWCrp refers to the relative water content of the initial mass wall separation. The lower the
RWCrp, the stronger the ability of plant tissues to tolerate dehydration and the stronger the
drought resistance.

T AR R 5 3 MPa JREESS B IREIE S, IR AT AR R AR RIS E 5, el AK, HY4ERFIE
Water potential at turgor loss point ( ¥r.p) eIk, T 5 RGE .
Yr.p refers to the osmotic potential when the plasmodium is separated, reflecting the limit
osmotic potential of plants to maintain the lowest turgor pressure. The lower the ¥p, the
stronger the plant’s ability to maintain turgor pressure and the stronger drought tolerance.
MRS T MPa K3V R0 POV AR R SRR /K 3 PeatRAIC, MMV sy, LA B B Kk

Saturation water osmotic potential ( #sat)

AE SRR, HUFREITBIE.

Y%at refers to the water potential caused by the accumulation of solutes in the cells when the
sample are saturated with water. The lower the ¥%at, the higher the concentration of cell sap,
the stronger the ability of plants to tolerate dehydration and the stronger the ability to resist
drought.

5| 1 Eriksson%5(2017); TyreeFf1Hammel (1972); Yan%%(2013); Z=ig ¥ F %k R 2 (1998).
Modified from Eriksson et al. (2018). Tyree & Hammel (1972); Yan et al., (2013); Li & Chen (1998).
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Supplement Il Correlations for water potential parameters across 15 epiphytic lichens in subtropical forests in the Ailao

Mountains, Yunnan

¥ He Ak B AMAs K FREESNBIANT R BUR A HIFIIB % PSR

Parameter Rs Ra TKE EH ysat WCinternal
RWCrp Pree

R AIK Rs - 0.307 -0.538 0.265 0.506 0.997

JRAMAK Ra 0.007 - 0.077 0.476 0.350 0.324

JHRBE 43 B IR AH X5 7K <0.000 1 0.512 - 0.115 -0.452 -0.540

& RWCrp

AR P N Ore S5 ) 0.022 <0.000 1 0.325 - 0.807 0.273

e

RSB Peat <0.000 1 0.002 <0.000 1 <0.000 1 - 0.513

PR 7K WCintemar <0.000 1 0.005 <0.000 1 0.018 <0.000 1 -

Y%at, saturation water osmotic potential; ¥ p, water potential at turgor loss point; Ra, apoplastic water; Rs, symplastic water; RWCryp, relative water content at

turgor loss point; WCinernal, internal water content.
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Supplement 111 Pressure-volume curve parameters of epiphytic lichens in subtropical forests in the Ailao Mountains in
Yunnan and results of one sample t-test between liches and other plant growth forms (mean + SE)

FEY2HE Plant growth form JORE A3 B IR AR K B IEIR B IE R TANBIE
RWCryp e Ysat

Bf A= HiK Epiphytic lichen 45.74 £12.78 -3.73 £ 1.60 -1.62+0.81

% ## Bryophyte 65.20"" -3.13" -1.93"

A Herb 33.23"™ 2417 -161

#EK Shrub 86.25"" -3.347 274

TeA Tree 87.97"" -2.60"" -2.12""

5| F SongZ%(2015); HeZ:(2007); Yan%%(2013); Castro-Diez & Navarro (2007).

Y%at, saturation water osmotic potential; ¥ p, water potential at turgor loss point; RWCrp, relative water content at turgor loss point. ***, p < 0.001; **, p <

0.01; *, p<0.05. Modified from Song et al., (2015); He et al., (2007); Yan et al., (2013); Castro-Diez & Navarro (2007).
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