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Abstract

With the global warming, the frequency and intensity of drought events continue to increase,
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exerting growing impacts on ecosystems. The leaf turgor loss point (m,;,) and xylem embolism re-
sistance (Pso0) are key hydraulic traits for assessing plant drought tolerance. Recent studies have
shown that m, is closely related to species distribution, hydraulic safety margins, the leaf econom-
ics spectrum, and ecosystem responses to climate change, while Pso serves as a core indicator for
predicting forest decline and tree mortality. This paper provides a systematic review of the biolog-
ical significance, determinants, plasticity, and predictive potential of m,, and Pso for species- and
ecosystem-level drought responses. It aims to offer a theoretical foundation for plant ecology and
forest management in the context of global change.
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1. 53|

FEYI7K 7177 (plant hydraulics) i FCAE A U ATE I A SRR K 7 N Ss f 2 st 3oy, JF4ERF AL 2L
AREVE R S IE[1]. X —RADORE THEDEDEE BRI 71, BET R HE KRR
W AR O[] IR, BEE AR S BUN T I A i, ERAOR A S R G 1 1 e i
FIRA BBk L] AP0 ARMORTIARBET L 0 HR T AUR B K IR IR B 535 S A K 1 D e R i
DIMARIL]. K I EhRE R A i 2 T S BUEAISE T (1 R ZHURI[1]-[3]. P, Pso RVEAAMHTIA
FALRE ST SAEHR[4], AN FIPIRIAT SR E B A B O <7 R[] [5] [6]. BEET5I0E, HEYIRDEEAE
HI AL RSV AR B, SR T REAROAET L IR SR T BT K R XS [1] [2]

2. MR B TR 5 () S AR R EBAE EHUE (Pso) IS 5B X
2.1 mIEX GETEX

I 82 12 2k 7K 35 (Leaf turgor loss point, m,; MPa) & 48 M Fr 4l 2k I 6 . T AR 25 25 1 7K 34
(W52 1). FLW e 8 5 K I 77- 2585 #h 28 (Pressure-volume curves, fEFR P-V H1£R) [7]807&V3E /178 E L
[8] o /W T FEALE M AL 2 H A RF 4T LS i () B8 0, A BRORUE b AR ) 3 i 52 P 1 B B AR [9]5
AR, g (6 TR AR P 520 7 T 38 3 A T e i i & (LMA) R A, P-V i S8k 1) [9]. tE4aT
WILVEE A (FRIRANEE S o) SRR (ORI & o) BUT SMA /K 73 BC (R BAMA B/K & an)k
VAHE 7y, LAE RS HIE[9]

EEREENERW, w5 E5K A R EAE, TS X R B A E A (R 52
PETEGR), T IR DX (N3 AR ZERAR) B 7, ARG A R [10] 03X — KRR EDIIE T, 75 TOMAEA) T
S N T RE I [9] BT E O AN T BEARARAEMBIE I R KIN, 5 TR R B EMHK, 3
— R SE T HAE A E DI RS S FE s IR 1098 71[10] 0 WA, 7, X635 SN TR R Tl 1) 43 A T30 66 0 A7
EZES . EEEDRFTT, WM FN] B8 52 TN A RN X R BT R AR B GT, R
AL 28%~32%:; T T T FR] 72, WU 5 G AR B 0 F DG G [11] 0 3 P R DR Ay 8 I RS o i o 7 o S e SR
BT G, B g, I R AR B R SR AR KRR
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Table 1. The leaf functional traits in this study
F 1. AXUERBE R IhaE MR

Traits Abbr. PR Unit Definition
Leaf turgor loss [ e 2R R MPa Leaf water potential at which turgor pressure is zero, which
point is a determinant of the tolerance of leaves to drought stress
Osmotic potential o MR IE MPa Solute concentration in cells
at full rehydration
Modulus of & o R MPa Wall stiffness, calculated from symplastic water content
elasticity
Apoplastic fraction as MRS KE % Extracellular water content
Total relative RWCy WEIER SANT % Leaf hydration at which cells become flaccid
water content at SKE:
turgor loss point
Leaf mass perarea LMA  thitEE/ELH R gem? Leaf dry mass per area, a key leaf functional trait that

= relates to plant performance such as growth and defense
Minimum leaf Wmin MK MPa The lowest midday leaf water potential experienced by a
water potential plant species during a year
Leaf water Pso Ak 1S EE MPa An estimation of the vulnerability of leaf hydraulic
potential at 50% 42 50%I 7K A conductance to decreasing leaf water potential
loss of hydraulic
conductance
Leaf hydraulic HSMee ™ FIK 12243 MPa The difference between Wmin and Pso (Wmin — Pso), which
safety margin af gL indicates potential risk of hydraulic failure in leaves
Specific leafarea  SLA  LhH-TIFR cm2gt Leaf area per dry mass, a key leaf functional trait that

relates to plant performance such as growth and defense

Leaf density LD M g-cm3 Leaf dry mass per volume, which is one of the components
of SLA and relates to photosynthesis and resistance

Maximum CO2 Amax  FKOGEHEZE nmolgts? The maximum CO:z assimilation capacity of leaves

assimilation rate measured during the wet season under optimal conditions

Leaf life span LLS M A month The time elapsed between leaf emergence and fall, which is
considered as a balance between lifetime carbon gain and its
cost

2.2. Po BIEX SR NEEY

Pso (MPa) 245 A /K 77 3 BERRR 5006 FZK S (Wne 1), R BB AR ZE PRI O AR[4] -
IEAEEERITFLR M, Pso 5 ARMN TR AMEIITET VIAHSC: —Tiliis 226 DMRIAIBT UL, 29 70%H) 7%
PRPDFRAE T T8 R IR 17K ) 2 A (<1 MPa) (142 1), B P e 55 P 75 A BRARAR AR o
Bt 2[4, WHAdRN, KAORELFINEEFEFEKETR, REWRE, TRET AR
AR (A FAns AR » FLAR ARSI 1 A5 AR AL K T R BRI o X — R BUERE 1 A 15 51 R AR MR IR
AR AT T, A HIUE DAEBON 7K 5 78 2 BIRR IR AR AR A [4]

XFAESEVEHE 19 FBRAK J IR SR, B Q0% RIAE H AR SF A N 4ERRAE IE W 10K 122 2 5t
B EATT AT 22 3 1A B K K 34 9 ARk 31 5 0™ 4 FE (>50%) (1 RME [12] o X SEHRAREAL T 58K (A ZE S0
I SRR HRSEMAR DL SFLEAT N I AR T, TR T A RO S /K 1 R AR s, TTIAE
RS NS TR K D AT R [12]. BRSBTS R B R 7 e (R AR ST
SHME)o BETEE REIR, 2% MIHE TR YIAAAE B2 410 B (R /N K S Whinbl Pso A7), TIAR THEH X —
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FLBIA 6% [4]. XKV 24 FRY)REL “ R RS " Hemg, Al BRI T4 2618 5 Rk 71 R Bt & P+
B, SEVREY, HAEYNSIEKATEE (1.5 MPa £-14.7 MPa, 1 8.2 MPa) B AR 1K T4 11
YI(IEZ1-6.0 MPa), XK BAE-TAEY ] B8 Lbpl A4 B A 8w I BRI i S A% PR [13]

3. s Pso STEYIThEEERBOIHEIX R
3.1. EM&5igaYXEk

5 BRI B BRAGE ARV A AL . WHTERI, S 8 5 BUIR A BT RA(SLA) L BARE
BRI AR (Amax)~ BRI [ % 5 (L D) A S B R I 75 i (LLS)AHSCIER[10] [14] [15]» XS 1 FE7E
TR IR AL LIRSS o PRI, g, AT FHOR T A A PRI - 183 it P 2 Bl b AL B
HLRAT S A 7, FODRMESE ) T P RS B 3 M) T i I AR BN TE SRR BEIR, B T 18k S » [N,
Pso th5 AHA 8 B (WD) -G /K R AFAE 0 2 UG R B ) SR R AR R A R FE ST [ 16]

LREKRAE, BAMMEE BA S LSRN EER, EHKZeDA R, Jia ke
Begss iSRRI R GE AR ECE . SEAN, BRSBTS N PR BT R
RRHIREIK SR 5 - L5 AR L ORHK, BRI R o)A A A A SR SR 1R LA

3.2. HRSMHARNEREIHHHE

T 5 7K %2 4210 (HS Miear) (22 5235 TE A C[10] 0 7K J7%2 430 FA 52 SUNIE A 85 /N K3 (Pmin) 5 Pso
(R ZE (A (CSEORSF I THSRE AT SR Wanin 5 P 7K 0 3 BEA0 5% 8BYIN FRIZK # Pag 2 72), & 1AL 7K I e 55 M 1) 5 B
FRFR[4][12]. HHT HSMiear Y E FEIF HLIAME, myp ATVE L BARIRNR, FH T F0000 B4y AR b - 52 51 AR R AR
FETZF[17],

BRI TR IR, 29 T0%RIF B B LB ARIK )@ a1 i, R\HOK I RGAET Bk 52
TR[4] o g B 51 BV P B 1) T 2 L HH S5 7K AT R (R I AL ) » 5 T 52 0 TR) R 2 4 ARG B R I 7K 35,
T EAG B i B 7K F7 22 A 5[10] . 250 il AR KA Fe itk — 2B 3R B, v RN 250 Sk a3 . WL S
AR 3 AT G 2R, X PS5 - DhRe bR 52 1 R0 5 (138 N SR s [18]

4. ”tlpE(J E.I-Z'E'l'i&ﬁﬂi lb\%x
4.1. m, BRI 2B

SRS ER, ARZHEWMET RFWET PR T 2l BB WA 0y, PG
FEZ175-0.44 MPa [19]. SRTMT, XA AT PR REMRRE T 545 B2 TR IK) 16%, TSR 7y (RIPDRRIEN A
B 52 T S S A (0 S 0B AR o O VT PR AE AN R AR REVE R C B35 72 e, HS U BT R #E M
K19 VEVIANEF EREIIAE myp v BNE EOE R 225, (BAEARYD AL ANIE], RTYEYE AT BE2 thAE P2 571
KRR ZR[19]. X I 077 2k e vl 2R e A CABR S AR (K L Ak S 43t 1 R 191

o BIE AR TN T A R A TSR AR o ERGT IR ARAR, 7y 2 40V T R PUME A% o 45 FR[20], BY
7 B85 (AL FEAE SE AT 3 N ORI I T A0 S e (T X 16 AR B T 5 7, B B FRI RS
FHAEIE 3L 85%, TMf M HIAX 30%). X —HUERAESCES T 55 AR LR B TR B, R my, 2 4
WA T R PUE R R E TR AR[20] 7,5 Pso St/ FrK S BE AR, W T B R B A 4121
FET 5 32 RO [FEIPE[21] o XAOK TR SR Gr AR MRS &, SCRF 1 “BRREMATEE " Bk [22]

4.2. Pso RO AT B4 SiRtE R E 14
5, NTF, Peo FEPNAN N R IR AT 28k o 0F LA RA MR O F FE I, Po AEAN [ ] F) 288 1%
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AR, R AR — A BON RS AR [23] 0 3 —4E R BRI Y A8 A8 5 2 8 vy 9 M DO S
RAACHIRE Sy, JEHRAETRMEIE R T i, AR, ERETREMT, BA BRI Pso (R
S AR FEGTIE) AR, FHOL A ERTAZR S (8 AT 5 MR PT0 ST Fad JR R R 7t B 58 [5] . HRER
Wik, FEZHTT, ST mps 7K I725 430 53 FA TR R AR G TE RS R BE MR W A AESE T R AR R
S BRI ZESE, RIENIXHRIUI AR )T B E 5] X4 REH], W H 2 Rl REJF R &
T2 T R DRI SR R 22 FE A T AL A A M A Sk ] PP SR SR T s AR i
PrN R & T R HGIR B G RO AT RE S 5 59 .

4.3. 1,5 Poo E T REBESHRIGR TN - H0 B

1) VAT RAETNIER . EHH AR,z R TS0 T R AAE R RSB AR, my BRI
T A7 SRR R [9] [20] o SRALIL, P i IE B A F0UIN S AAets 3 o o IE MR R A 455 8T R AT R SRR
Al PSs JEINEIE

2) EATEBEESBERUTM T HIEE S ¥ 1055 Pso SR IVEREE S BB A b, W] DU 4R T
X AR5 0 S T PR B T [11], O BE G PP A AR X T R Mg 9 R [10] . Bildn, & ToK Ty %e4id
GBI R T P T T R AR A AR AR T KU [24] 0 ARSR BT T REE — 2 A AR R K 1
W ALK EVEh S E LY REE R, DI T A m AR ) 1 5w A A

5. &

BT K VIR Pso A 7y, R EBAAYI AR LR 54238 RGNS RS o AT AT LR BAE YY)
TR 52AES, N5 e AVIRMBRZ G B FESCHR, fa7s THME “HRiE - 1857 Rikie
TREPHIALE . 2R RECERINRIR T 5T, #ERRIE IR 7, M Pso, K BEARYIA A1 4 SR
TR % 32 LA S 52 A R A2 28 R G ORP SEmg S Al B R R T A .

6. MIRRE

ST SEPSE Y R

1) ZHREEE: FNIEN. 2, RESE KR, DA B Y T 5 18 5 50 .

2) MR ST IRANIRTCK PP AT B 38 A il 5 R SRR 2 L

3) FIBERITTR : KA MR EE G RTINS ARG, LURTHE AL R T a8 /)

4) EBRABAER T RIE: 78 A R DOT AR I SC3 5 0, B UE K I PEARAE B b 20 A
SREEEIA T E .
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