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1 JTPERS: MR, RIS SIRE E AR E, BT 530004; 2. [ 7GR
WA A= W IR AR SR T A SR A, T 530004 )

W E. NMERBYRY A K %45 (hydraulic safety margins, HSM) |, 1% 356358 FH 2 LAY B 4R T2 v Al
BB 2 A AR I R =R ) I el I A A 4 B S (ORI i AR R B 55 P i £ ) LIRS PR B AR Py F Py
(T K F R ARSI 73501 R 50% F 88 % I A BT #B7K 34 ) | S i IE AP K 34450 HSM, 254548 Ma Mtk
T, BEREM . (1) T8 ( Cycas revoluta)  FFE B 5 758k ( C. elongata) | B Fii K5 K I3 8k ( Macrozamia
moorei ) A IS 23501 g (4 413+378) (5 146+730) (6 954+862) pm, ek B B 14 95 4 5 BE 3 VR oK
MRS B (P<0.05) o (2) PR 5 200 1 i 55 e gl 20 40 2 B 780 fry << S A0 5k R e G O Ak B B K
FERTVERIY Pooyy (IR R 509% 6 1Y AT 30) APy, (ARSI S 509 I 8 AR BT 38 7K 35 4350
-2.5.(-2.420.5) MPa,-2.3 (-3.6+0.7) MPa,-1.5.(-1.8+£0.2) MPa, 7EC & 3= W#L T4 ¥y B8 75 BB N .
Py Rl Py BLAT b 25— S0Pk (B T B BE 1A IR BRI Py L P AR, RN TSR BT R ) |, 5 8 kR AB A FTHS
T o 3 3 K T 2R A AR TE R AR Y Py B Py LA HT, BT B 5 M 56 (R =0.72, P=0.008 1; R’ =
0.87, P=0.000 7). (3) AR THRB R A T8 i HSMs ELAT HH W) 1 44 | B8 B R 73 K I ik o fr {1, T
RN B G IR . 25 LTI, SRR A B P R B R R R AT Y, PR O 1
T T A AR SO FS A L 4 R ) T BRI A M s e o G Tk R A O S R i DR OK T B B AN [R] R K
Fre A B R 55 2R IE 2 K SRS IR B AT 1 7K T 2 A B R i R AR B K o W EE R
TR SRR

KRR UL, KRN T, AR, Ak, AR TR, SAKE, iR
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Abstract: To investigate hydraulic safety margins ( HSM ) of cycads, drought resistances ( rachis xylem vulnerability
curve) of three common garden cycad species were measured by the classic bench dehydration and the newly published
pneumatic methods. Drought resistance traits Py, and Pg ( xylem water potential at 50% and 88% loss of hydraulic
conductivity or air discharged respectively) were obtained from the curves, with midday leaf water potential, HSMs were
then calculated, combined with the analysis of tracheid traits. The results were follows: (1) Cycas revoluta and C.
elongata had similar values, while Macrozamia moorei had significantly longer tracheid length ( P<0.05) , which were (4
413+378), (5 146+730), (6 954+862) pm, respectively. (2)The vulnerability curves obtained by the two methods
were typical sigmoidal “S” type, Pjy, (xylem water potential at 50% loss of hydraulic conductivity) and Py, ( xylem
water potential at 50% air discharged) of Cycas revoluta, C. elongata and Macrozamia moorei were =2.5, (=2.4£0.5)
MPa; -2.3, (-3.6£0.7) MPa; —1.5, (-1.8+0.2) MPa, respectively. Values of Py, for the three cycads species were
in the range of published values of gymnosperms. Further, P, and Py showed significant consistency with the two
methods (except P, had greater resistance than Py, in Cycas elongata) , and also showed significant correlations with
published data for other tracheid species (R*=0.72, P=0.008 1; R*=0.87, P=0.000 7). (3)HSM obtained by bench
dehydration and pneumatic methods showed consistent trends, Macrozamia moorei had a negative HSM, both Cycas
revoluta and C. elongata had positive HSMs. For conclusion, xylem drought resistant of the three cycads were in the
range of to the reported data of gymnosperms, the pneumatic and bench dehydration methods were suitable for
determining the vulnerability curves of cycads. Moreover, C. revoluta, C. elongata and Macrozamia moorei had different
hydraulic safety margins. Determining the HSMs of cycads with vulnerability curves and midday water potentials will
provide the basic hydraulic traits in these plants which will be useful in water monitoring, management, and conservation
of cycads.

Key words: cavitation, hydraulic safety margins, cycads, pneumatic method, bench dehydration method, hydraulic

conductivity, drought resistance

Iy IR A A D E R ) G & A
A AR A T 3R 48 (A M) A UK 32 55 1Y
TR (5K 1) K NS m ik =l B sk J -4
X J1241 ( Cohesion-Tension theory) ( Dixon & Joly,
1895) . R4 5K Iy — N 5 g 2= U, 4B W o A AR
Wiy 3K o3 AE 5K 0 9 AE R A AS 2508 2008 i
ARBTER I bz, SOESE KA, M2 B TR
NS DAAR JB 5 1 ] 300 A 2 Bl s AR )R
AR I S AL EA S (IR | WK K AT i
i %A 7 (cavitation) ( Tyree & Zimmermann
2002) . FEYIAIHTR AL RE 1 38 2 W E A 5 AR e
594 th 2k (vulnerability curve, VC) RZRAE, KR A
AR 1 KRB T K SRR R 2
SEA R py it R R A 26 &2 < S” B ( Cochard et
al., 2013) . BEAE T FA0E], KN B, AR 5
IR Z 137l T K RN W AR, 2 KR
R 50% 1% 88 % Xt . /K $AE ( Py, Pgy) , JETVFHY
TP 51 B S B8 B (2535 BRAE BRI, 20005
BE KB ORI 52 58, 20045 Brodribb et al., 2017;
Choat et al., 2018) , H EIA Ny, A B4 1<

FACEFE AT Y BT R — B2 T Py 1)
KB BCE YT E TR T Py K F i 2 E 1
( Brodribb et al, 2019; Liang et al., 2021), 7E4:
BRAUMREAL AT BN, T SR R 5 B 2 M
A BRI A AREAS PR T 5 i, 7K S5O T R AR
SR B K T DRE A AL T /Y S5 F H 45
¥4 ( Adams et al., 2010; Allen et al., 2010;
Brodribb et al., 2020) ,

SR, X T Py Y AR B, B i 22 BOHR A2 i 1 1%
GEWIN AE 7 15, W Rk (air-injection method ) | 25
> ¥ (cavitron method ) F1 H #& T 4 ¥ ( bench
dehydration method ) ( Sperry et al., 1988; Sperry &
Saliendra, 1994; Cochard et al., 2005), &%
WE I EFR ST D7 oh ok 48 1 20 B8 %00 TR
i 3o e e LA VAR o kA TP i AT AR
BRI (Sperry et al., 1988; Cochard et al. ,
2013) . SR, IEHAEY R 8 A R k)
AE, ML S SRR R R SRR ARG IR E
BRI M 55 1 B 28 ( Rockwell et al., 2014) , FEE
AR &R, X -5 2 Wi )2 3§ ( X-ray computed
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microtomography , microCT ) | ¥ ¥k 1 $f H 5% ( cryo-
scanning electron microscopy, cryo-SEM) 4% il Iz
(nuclear magnetic resonance, NMR ) Fl ) 27 il 22
( optical light methods, OV) & 1] # AL $5 AR J5 A0 L
4R 78 ( Hukin et al., 2005; Brodersen et al.,
2010; Brodribb et al., 2016; Knipfer et al., 2019) ,
AT DL 42 a] AL AT i 72 B B T R
Z A, B 2 ) ORBR) I e, BoOLiRE
B4 7% ( pneumatic method ) fE fi] BAPRL 2 M 0 22 A
Y VO, Z T BB IR S 1A AR AR o S 1 A4 2
P2 255 Hl B R AS A% v AU B ( RIRR 2657 AR Y UIA)
— 30, 30l R AR S I Y R 5T S K
# Ve, AR5l AT 2> (Pereira et al., 2016;
Pereira et al., 2019) . B SRA M /D % 38 R 4 <
ANRETE A T4 N AUER, S BUS A ST R E
ZERAFE (Chen et al., 2021) fHF £ 24345 s H
AR E PR 25 ) VCs, TERR TP A
TAEY 5 H Al Dy 2 AT Bk, #R RS T AR
— P4 ( Zhang et al., 2018; Wu et al., 2020; Guan
et al., 2021),

BT Py, Y E R, 455 W) A9 IE AR K
(Vi) » Al AT AR Y 0K 0742 4230 A (hydraulic
safety margins, HSM) , PFAG A ) 7E + FHI01 7K 07 2%
VEI XS #2 B ( Choat et al., 2012; ﬁﬂ?}c%,
2019) . BRI HSM K A BT K #ds ToK I3 2k
PRI, AH S, B8 1% HSM 358 BH 9 b oA S s e 4k
PRI KRR . WFFE R B, R 2B AR HA R
) HSMs, SR B W) R 7E 88+ B 0 A B b 28 5 SR T
(Choat et al., 2012; Engelbrecht, 2012) .

TNPAE ) BA R IR I 2 A A6 ( Nagalingum et
al., 2011; Jiang et al., 2016; Lei et al., 2018) , &
SRIRAT A B oy AL B [0] 58 4 ( Nagalingum et al.,
2011) B BREHAURE B 4 3 3R S A ) A e 1A 1Y
e ny EE 2 AT Bk A& < T 46437 ( Brenner
et al., 2003) , KIHLIK, T2 BRAZ LA ZETH
gy, MAFBOAFT Y 10 J& 334 FhOREkAEY), 5 2 Fh
TNERBIIG , 5 0l 2 75 BB AE W) 40% 19 ) Fh 7 1= B
FISR R 4 B (TUCN) 21 5 44 5% | (Marler &
Marler, 2015) , Al , 2075 % BUAT I3 26 A48 ) T & it
FE LA, HED, X IR BRAE Y 0 8 EEAE P TE R
B RE Moy J A7 (Feng et al., 2016, 2021) fi#
#l2# ( Tomlinson et al., 2018) )& 1E FH ( Zhang et
al., 2017) &7 11, % HAF TG A o3 A 2 L B ZE 4T

AWM TE R R WL IR B AR Y HSMs AY4IRIE .

ARG BE B IRk ( Cycas revoluta) | #% 7 B U7 75
B (C. elongata) F1EE Hii K K 95 8k ( Macrozamia
moorei ) =t [f] J5T fel 75 R AG W) HEAT R IY . IR RO A
BN £ A7 I | 2 AN S S AR S B RS
A, 8 B AT 5k 0 A B e R T B e R
KINER FEZ 3 A FE MR R (Jones, 2002) , 5 # 5
TP 5 53 A1 L DX ) 1 2 8 o T A A /ML AT R
225,50 67.19.6,12.15 mm [ KL EHE kR A T
WorldClim version 2 ( http://www. worldclim. org ) ],
IVERAE W) B LK B A M Az 7K 43 ( Norstog &
Nicholls, 1997) , & M 40 L2544, K EEFE 0.1~ 1
cm Z[8] ( Choat et al., 2008), A T #RIFX A Y
HSMs, 456 958k H B A BT SS #4 F1 S5 B 95 A 40+
B B , A0 e FH A AT B2 w0 B SR Tk
FERHT & A A= I s =[] 5 Pl 75 8k 7 Vs,
PG Py M P LR TRR . MEAh, o TR AN J7 ik
DAY Psy B P 19— Bk, 5 © 4 3E 1Y TS A BT
EHEMMEY [ Hrh 1 A ( Cupressus
sempervirens ) \EVVAARAI ( Drimys brasiliensis ) AL T
A ( Thuja plicata) 1§ 7 #5 ( Pinus pinaster) KK 7%
¥ ( Pinus sylvestris) 114704 ( Pereira et al., 2016;
Zhang et al., 2018) , Hrfv il rpoifg A A K 24 1 B9 %K
52k A F Delzon %5 (2010) il Choat 55 (2012) H i
i, JERTF ARG K A T Delzon 4% (2010) | Choat
Z5(2012) 1 McCulloh 55 (2014) BYHiRIE ., 454 & M
PHERHN W0, BTERTEINERAE ) 10K T2 A2 i B
W 98 e k) 235 SR ) S ) B AT e

1 #HEF*

1.1 ARXER

B TR B v IRk B AL T PR A B A X
BT 75 X (108°38" E,22°78' N) , J& T W 4
BRI WK 77.2 m SRR 29 C
AERE R 4 1 300 mm, PEl DG G 5| A R TR &
DI/
1.2 EM

H T H AR TRE T E A TR AR, 455 92 PR
TNERAE D) B A BR A AR g A Rk O gk R
( Cycadaceae ) #54) [ 738k ( Cycas revoluta) 5 FE B
IR (C. elongata) ] FIFFE KRBl ( Zamiaceae ) 4
[ JBE i KK TR ( Macrozamia moorei) ] =4 ik
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FIN5E o B 8 a6 A A T el DR 3
T 2021 4F 3 & 11 HREE FERSIR IS I Z )5,
BT P Al S BRI 4 T A A U 1 e, R
SRS 8] ) PG K A ARl A 4 B U AR 4
SR E 5 S, U0 H s CE 7R K R B
Wr3~5 cm, B T REEHEE N EK—K,
1.3 BERKENE

B MR B I B4 (Jansen et al., 1998) Frifi 4
PERAE, B 5 em MRHBORCA B AT (H, 0, :
CH,COOH = 1 : 2) 2, F 70 CHFEHE 72 h, &
AKIEVERE AL 3 W, (0 19 B J 3 W VA W G € 10
min , fil GBS U1 R, DG 8 508T (Leica DM2500),
Germany ) WLZEFAH R | 455 Tmage] 1.53¢ EIIE AL # %K
PRI A R R R 2= D 50 NI
1.4 BEH#SE

B F 3k (Pereira et al., 2019; Trabi et al.,
2021) HRIE Y J7 ¥k, BRI 5 ~ 7 BRASA 5351 A
Titv A T By U K AR 2050 50 em 58 7 -4l
ki R AR E B R ERE N 10
min BEAT— YA, BT min, IR A 3hid R
120 N, 5 20 4 B AR RS E A AR AL, 15
1A, A 225 202 20 000 min B AR,
BRIk BIRRE (A, I ) Al 2578 v, -l o 4 A
FE IR B K AR B IR, A 15 A0 8 o e &
J£31( P, ) (Pereira et al., 2016) #7425 HT .

R Pereira 5 (2016) f 77 M BAR S IR E
NPl dfr Y A BE R B (A ) R BL TR A2
e

An = (PV - PV)/RT (1)

K. PONRIGE S5 VO EEREL R IR
1$ﬁ§5[(8.314 kPa - L' - mol’ - K‘l); T =
(25°C = 293.15K), fTERIES(P,, = 99.6
kPa, BT M 4 77.2 m) T, ‘S 4K 4l B AR (air
discharged ,AD ,mL) 718 UNF .

AnRT
AD = ( nR
P

) x 10° (2)

1

SR B i A 4 L6 ( percentage of air
discharged, PAD , % ) #R & LA F A =0i1HA
PAD=(AD,-AD ; )/ (AD,, —AD; ) x100%
(3)
A AD &AW SRS AD,, h
e RS 5 AD,, Ry s/ N

1.5 BATEE

4 ( Sperry et al., 1988; Wheeler et al.,
2013) fIA I B AR TR E i s et £ . Ak
ISR AR — AR 2y 1 m il o3 51 1 4 =
ANTRI K # ) B R T 48 K R Y o il 3 AT
i AR RR T Al B AR T RS (R R ] A GGk
B[R] A S5t 758 7K B, PTIOR T4 LK BE 29 2 10
em AR AR HOP R BT fdE ] 502 K 3 A
YJ A1 Parafilm £ 171 & £, 2 R B AE 0.05% g
F10.01 mol L' BEBZ 5 ' ( Sperry et al., 1988) ,
5% 30 min S VT M S, K290 1 em, 3t 3 3K, LA
IRE B K D R RCR . 1 h 5 &
( LiquiFlow L13-AAD-11-K-10S; Bronkhorst High-
Tech BVA, Ruurlo, Netherlands) 4% & Vi 1= 43 #7 72
J¥ FlowDDE 4.81 il FlowPlot 3.35 it 5% ¥iii i , Uit
HONREE S A 30 s 5, 015 5L bR F K R
(K)o T S KK TR AT R, FF DD IBCAY
S B A VS R 2 h, e B LU I A AN T
A TRHEATK DN &, DR K, i )
PR AR R 2 kPa 11 HE ) T (o R R A
TR AW e, R A i A S A2 550 K B
Ik, PR IR KRR (K, ) o WAL
PN KR 25 H 40 L (percentage loss of
hydraulic conductivity, PLC,%) :

max i

K
PLC=
K

JEE Bt PR K KR 4R 10 AR M4l 34 24 A
BB, T 2B 0 8 pi B 1A O R A 24 20 AR A
A3 F5AS 28 AN F 38 AT OB .

1.6 RERERKBNE

FEFHA TR DU S K AT AN /N B T AR A
P ARl 500 oK SO, ST YR A ST
B K B D) 11 DA A SR i A P 2l A I 8
A A, i R D7 &= K #L (PMS 1505 D-EXP;
Corvallis, OR, USA) il £ A Jit 7K 2, it s K # A
DU 7K SR e 8] >R I (B 1 (5 PR SR 3 22 [ i
TT—WIMER LG ) #15 (Pereira et al., 2019) . 4
ARk B K At 75 4R R A /NS FH 45 96
AR, I e AR Il il 300 PR (8 R A h )
FH 128 7K S ARS8 I 0458 e A 70
1.7 EFKkBRKNZEHRHNE

7E 2021 4E 7 A & 10 AMRIAZEL (AP0 T 3
W) FEAT IE A 7K S W | g Y i 6 1 2 65 P — &) I

x100% (4)
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1) 12:00—14:00 REREM 3 BRAA, G4
3P, B O E i i AR BEAE N IR R
KW gy ) o BRI T3 4 A2 351 5 (HSM) =
lpmidday_P 500
1.8 HiEH

i R (version 4.1.0, R Development Core
Team, Vienna, Austria) {9 fitple £ A1 B AR /K R 1T R
Houk PAD (PLC FUK AT 24045 ( Pammenter &
Van, 1998; Duursma & Choat, 2017) , fiZE# &2
KA Py, Py R AT

K/Kmm:(l—m) (5)
P\ PSY

<[z 0

V= (x—lOO)log(l—ﬁ) (7)

e K oK E(P) AR K5 PR
IKFE R/ SR EE x% B K S (P) (0 Py,
P KRR SRR 23 51 50% . 80% 1Y
RIZKE) 5 S, i P, BIREFR (U0 Sy N Py, Ab it 28
AR .

h T R TR Py 25 Sk, B RO
fitple FL4K 4 ( Gauthey et al., 2020) 3E S K4 Bh #2
J??zt; ( nonparametric bootstrap) , i‘l‘%‘ ] ﬁ‘ 77 ?ZJE %’
2 500K, 345 Py i 95% B 15 X 18] 3 B, X6 Lt 3 i
T7¥E: Py 95% EAF X A0 [l & B A 7R S, #4517
FEES, NI E25, T Sigmaplot 12.0 # {4
PEAT MR B, SPSS 25.0 G4 ik ik A7 BN 26
77 224381 (One-way ANOVA)

2 H#ER5 a4

2.1 HEEY ISR & R

TR IRk R BT TR AR ) 5 R BB (B
B KB IR R ) B3P R TR 25 SR 4, B R Ak
R B U R R R 38 A0, EL R PR B B R
KIBEP R S, A FATIK(E 1. A, B, C),
FRER R B U I A R R B R K IR R A M X
PAANMI LS R, K3 0k (4 413+378) (5 146+
730) . (6 954+862) wm, [ Fij KK T3 2k 10 45 L
KEWRSG BEERFEER AR EER
(P<0.05) , FREBE P Fh 10 45 I K B I A B 3 25
(KB 1. D,EF; K1),

=

~
500 pm

A, D. 5 %; B, E. BB 5958k C, F. BEHKEXK
A, D. Cycas revoluta; B, E. C. elongata; C, F. Macrozamia

mooret.

K1 =Rk p P R R S A R
Fig. 1 Pinnae shape and tracheid lengths of three cycads

2.2 KRR EBAE 55 14 th &
221 BRATFTREFHAERBREHELESRA
Fagres  HARTHIE AR AR E =R e
FITEMZE, VCs Yoh ST R (K 2) , ik O B
Vo3 Bk | i KK 95K I Py, Py 53 1 R
-2.5.(-2.4%0.5) MPa,-2.3.(-3.6+0.7) MPa,
-1.5.(-1.8+0.2) MPa, Py, fl Py, 535 J1-4.0,
(-3.7+0.6) MPa,-3.5.(-5.2+0.8) MPa,-2.2,
(-2.3+0.3) MPa( &l 2,3 2), BARUL, bR T
T B D 73 Bk A, B RIS iy R B K R Ak T R O
M P, SRR, B 95% & 15 X 18] (95% CI)
AREE2, K1), RPN Py, B Py —
B, TRk R A Ik N Bl KK IR R Py
55 BRI 13.7% 16.5% 2.1% (£ 2) .
2.2.2 REV A Py fo P t9Aa %M FRil =9 Fh
1) Psy Ml Py 5 82 R RWFP Y Py Al Py 1 35 A0 K
(R*=0.72, P=0.008 1; R*=0.87, P=0.000 7; [
3: A, B), SCERWFHIEIEALL, =W
Py R P RIS 12 1 28, F5 R R B KK AR 1)
P Ml P LTS8 RTEAE 1 1 1 26 1
2.3 HEKEYMKAREBR

JEE i R K I R B K A ih B (HSM,
HSM, ) 439l 8 -0.62 . —0.32 MPa, FWHiZYFh i AK
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F1 ZMHAKEVHNERKE KALLBRMP,,95%EEXIE(95% CI)

Table 1 Tracheid length, hydraulic safety margins and 95% confidence interval (95% CI) of Py, for three cycads
VAR UR
Y B Hydraulic safety margins ( MPa) I
. Tracheid length P,,(95% CI)
Species (um) Method
® HSM,, HSM,
Ik 4 413+378a 0.19a 0.08a H -2.5(-2.40, -2.62)a
Cycas revoluta P ~2.4(-1.90, -3.39)a
o T B 1A IRk 5 146+730a 0.21b 1.59b H -2.3(-2.13, -2.38)a
€. elongata P -3.6(-2.87, -4.93)b
JEE Bty FSR R Tk 6 954+862b -0.62b -0.32¢ H -1.5(-1.36, —-1.64)a
Macrozamia moorei P ~1.8(-1.52, -2.12)a

. ARIFEFRFE 48524 5 B3 (P<0.05) ; H. AT, P #his:, TR,

Note: Different letters indicate significant differences in the same index (P<0.05); H. Bench dehydration method; P. Pneumatic

method. The same below.

100

& [*) o]
(= (=) (=)

FRELRE L

Percentage loss of hydraulic

conductivity (%)

C 100 ¥
=}
)
80 25
&3
60 %‘5
-
= g
40 =°
+ O
£
20 T3
2
&
ot ] 1 1 1 1 1 - 1 ] 1 0

-1 -2 -3 -4 -5 -6

-1 -2 -3 -4 -5 -6 -7 -8

AR EB K # Xylem water potential (MPa)

A Bk B BRBIN RS C BEEREOK SR, BEER. QA TRIEINNA,; ReER. hOERNNG, ReRE. I
Rk 95% i EAR XA ( BOA T MR v ) . SR IR, WS M M2k 95% i A5 DX IH) (B <8k )

A. Cycas revoluta; B. C. elongata; C. Macrozamia moorei. Black dot. Data measured through bench dehydration method; Gray dot. Data

measured through pneumatic method; Grey area. 95% confidence interval of the vulnerability curve (bench dehydration method ) ; Dotted

area. 95% confidence interval of the vulnerability curve (pneumatic method).

Bl 2 AL CRE) Rk O ) I 5E =M IR Sk 1 e 55 1 pth £k

Fig. 2 Vulnerability curves of three cycads measured through bench

dehydration method (black) and pneumatic method ( gray)

FrER K #E 2K T Py, ; 938K HY HSM,,  HSM,, 73 31
9 0.19.,0.08 MPa; 8 m B 4 75 2 9 HSM,, , HSM,,
53978 0.21 1.59 MPa( &l 4,58 1), PifhJrikit
B R B U O Bk G HISML 34O IE (H, B Ee K
FEARBYPATE, BARELER(E]L),

3 W &%

3.1 FHREMHREER WM A LR LS
AT PR J7 35 A = A IR BRI R VC B

LA ST RY X 5 R 2R 586 H A AE 1 2 B
VC # i — #( ( Cochard et al., 2013; Chen et al.,
2021; Guan et al., 2021) , =/"YFH) P AEE 4R
AR T HE W) 2R REVE BN (Pgy: —0.61 ~ —11.32
MPa) ( Gleason et al., 2016) , #H% T Jn gk il B
Y IER B B K R R 0 Py, B e (358 S
FALRE T ), D 5 H A B A7 G, Py, Bl A 4 Y %
T )98 0 T R 8T T b XA W A LT R
X B B B A 55 B9 BT XA BE T ((Choat et
al., 2012; Brodribb et al.,2019) , T2 5 5K 75
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Table 2 Py, and Py and coefficient of variation for different species
AR TR 1k il ERES Py BR Py, B
Bench dehydration method Pneumatic method 2 (%) BE(%)
L 71N ZIN é/% e b
‘%ﬁl (MPa) (MPa) Coefficient  Coefficient 2% 3k
Species - - Reference
of variation  of variation
Poon Pygy Py Py, for Py for Py,
Ho AR -10.4 -14 -8.0£0.6 -143 — — Choat et al., 2012;
Cupressus sempervirens Delzon et al., 2010;
Pereira et al., 2016
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Fig. 3  Relationship between P, and Py, measured through different methods
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