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Abstract

Aims Vessel, fibers, and parenchyma are the main components of tree xylem. They are responsible for water
transport, mechanical support, and water and nutrients storage. Given the limited xylem space, consistent invest-
ment in one type of tissue would constrain the space available for other types of tissue, thus resulting in a possible
trade-off among different tissues in their fractions. Analysis of the fractions of tissue types in xylem and the
trade-off would contribute to better understanding of the eco-physiological adaptation of plants.

Methods We selected 21 characteristic tree species (10 deciduous and 11 evergreen) from a mixed evergreen and
deciduous broad-leaved forest located in the mid-subtropical karst region, and measured their xylem tissue frac-
tions. In addition, we calculated the hydraulic-related structural traits in xylems and examined the correlations
among various traits.

Important findings Compared to the global average values of xylem tissue fractions, the karst tree species tended
to have a higher proportion of parenchyma. The fraction of vessel lumen was not correlated with fiber and paren-
chyma fractions across the tree species investigated. Instead, a significant trade-off was observed between frac-
tions of fiber and parenchyma. A trade-off between the hydraulic efficiency (i.e. theoretical hydraulic conductiv-
ity) and safety (vessel wall reinforcement) was observed across both the deciduous and the evergreen tree species.
The two contrasting group of karst trees differenced significantly in the intercepts of the lines for trade-offs. For
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given conductivity, the deciduous tree species exhibited stronger vessel well reinforcement (safety) than the ever-
green tree species, which might be due to the fact that evergreen trees species had more axial parenchyma. Hence,
this study revealed the specificity of xylem anatomy in karst tree species. Water and resource storage in xylem
parenchyma are vital to karst trees (evergreens in particular) for their adaptation to the water-limiting environ-
ment.

Key words vessel; parenchyma; fibers; vessel wall reinforcement coefficient; theoretical hydraulic conductivity;
trade-off
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B2 JE(Wang et al., 2018; Chen et al., 2019). Hff
2% I R SR B o DL o i A B R R 03
MK 5 E(Cao et al., 2020), BRI K IEKIR &Y
KK 5 KJf(Geekiyanage et al., 2019). FIHHFET
P s R S X P 5 B0 A A A 40 e 55 12 it 2 2
AT DI iR B b A ZE R A i T TR X ) 3R
1 PR AR AR Bl (Fan e al., 2011; ERAREE, 2019).
AN, TR IR A e R A i B A T ) L AR S R
B KA & W5 & = (Plaveova et al., 2016; Pratt &
Jacobsen, 2017), 1 e = 1 7 BE 410 B LL 451 78 bt 5 0
77 0 R AEAE F (Tomasella et al., 2019). AT 7T %
SRR A A PRI A IR 308 465 KRR AE AT B T B A v BT R A )
(5 5E M

ARAE DA B 2 B T (B ) 4R 4E AN
MEEA AR, & BPAT ARG 8 ECE )
TR FTCHLES T (s i, TRE 2H 2R 61 53 K R ik
KAEDHIEAE, A 4E FE A TN FF(Hacke &
Sperry, 2001; Plavcova & Jansen, 2015; Morris et al.,
2016b). AREBA R AL ELECR, FRE WU,
SIAE AR IE 5 A B AR B R PR A R I (R B A A,
2016). HITA BT 25 [A) (B A AR BR 1], 8 2021
AYeH g, EEEGN M LA e O R, B
SIRCZE R — A 2 B ), b AR 2R )T
45 (8] (Pratt & Jacobsen, 2017). A5 #4145 BE )
A B TR 5T 8 k4% e 5 R ) T e (Carlquist,
2018), MRIL 7 H6 AEAE A BE 1) 0E N (Godfrey er al.,
2020).

7P R V8 W8 R A7 T 7 R M A R ) A% O X3,
TRATA T T AR B R 5 A P2 s R g B R AR AR (1)
BEEE, 2012). TOUASHE & S Y O A o SR I il
HHRAZ AR, L5 (7] DX ek i AR ke AR AR AR B, V% P
FhE LI R . Va5 A ) () A2 BE AR SRR B
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Y EABACIAM B E . BN 548 % B DL
K F B 42 (Choat et al., 2005). AHF 7L EUAE
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T B X H AR OR DX IR 7K A B A 3 (25.15° N,
108.04° E), #4k420 m. 2= XN, ZFEHLAE
FRUR19.2 C, FREAKED529.2 mm; WA
4-8H, FEKE HAFERT73.7% UBESE, 2012). AR
T Vi S8 T Dy v Y FA s 1 J7 A S T i VRS A,
FEHBTEIA T hm® (100 m x 100 m), ZRE§[A); 4 TWE
Hrkpide M EEIL R B3, SPISREZ027°, AR ER R
80%-90% (KEFNE:, 1999), FEHLIATYIFh44F173 )8
95, H EE 5 HT W Bl N 16 (Pteroceltis tatari-
nowii)~ | PO EIEM (Myrsine kwangsiensis). T B2
(Murraya paniculata)F1=¢ G (Radermachera sinica)
2, FHULAK Y NTE, AHURS EN15-24 kg
(RHUIESE, 2010; R [FIE, 2015).
1.2 SEEgH

ORI 8] 202019428 F, 3 HURE Hh F 2 1 i i Y
I R R AR, SRJE T 14812108, HhiEm10
i, HERIIM (R . RIS R W & 5 Az,
gk HUS MR A B AN A, AR AMA R BT B
W EMHAER S, KES5 em, BEAA7-10 mm.
1.3 MEFZE

R [R] R BT 57 A 2 TSN Ut 2 e 2 ) 8 40 5
FIFAAVE R € — & Jo, R Be i 2 A2 E VTR L
(Leica SM2010R, Leica, Nusslock, Germany) "4
HATHEY), VIR JREEN25 pum, F R L BRI R
PROCRR M) WR S BORPARE il D) TH 97 12V A2 T
(Barbosa et al., 2010), FIXS 87 FH V1) VE A4
VIR REAE R b, T 3 20 0N ) R W v v
Jetty, (KRG T IREN40% 70% 90%. 100%[1]
TR 5t 7K S FH n &= DR J I 5 o R Ol 2 S Bl
(Leica DM 3000, Leica, Wetzlar, Germany)X} 22 Jf: %}
R BTES BT G AT IR o A HIE2N )
F, BV HIFE10. 204 406588 FREALIATR4A
LB o

F| FiImage] 1.52% ¢ (www.imagej.nih.gov, USA;
Rueden er al., 2016)%f Gt J5 100 Fv B (B 1D#EAT 7
Prabse, 75 H LN RbR: (1) SEE VD), R
HF N 1 5 B B & (Perez-Harguindeguy et al., 2013);
Q)FELHI(Vs). HNEE LGN, FERLLH
oy ) B A LU A9 (A PA)~ SRR LTI (RPA LA S 2F
Y0 ZA LU (Fb), oA e 2 Z37E IRA AR5t 3 2
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Table 1 Leaf types by longevity, diameter at breast-height (DBH), and
height of the 21 karst tree species studied in Mulun, Guangxi (mean + SD)

/LR e Hafz Wi

Species Family DBH (cm) Height (m)
71 Deciduous

ALK TETR 124+£0.3 83402
Boniodendron minus Sapindaceae

R H R KR 13.6+£1.0 7.5+0.5
Bridelia balansae Euphorbiaceae

PNUR 30 I b ) 65+04 55+0.7
Callicarpa macrophylla Verbenaceae

WA Chukrasia tabularis R Meliaceae 12.0+1.4 8.0+0.5

WM Cipadessa baccifera Rl Meliaceae 7.9+1.1 6.4+0.9

EBRERE KERE 8403 65£02
Croton lachnocarpus Euphorbiaceae

PAEA TETF 10.6+0.6 7.6+0.3
Eurycorymbus cavaleriei Sapindaceae

HiE TRk 15.6+0.6 87402
Pteroceltis tatarinowii Ulmaceae

KM SRR 13.5£0.5 83+0.2
Radermachera sinica Bignoniaceae

5] 2 4 KEERF 158+4.2 85+03

Triadica rotundifolia Euphorbiaceae

# 4% Evergreen

IEE =N PHELR} 92+1.1 65+0.5
Psydrax dicocca Rubiaceae
TR ERAE KRR 73403 52402

Cleidion bracteosum Euphorbiaceae
HAEFHE Cryptocarya calcicola 157} Lauraceae 8.1+0.4 6.5+0.2

HMX 7531k} 109+12 74+0.6

Cyclobalanopsis glauca Fagaceae

KW7KAE Ficus glaberrima %%} Moraceae 19.5+3.4 7.7+0.7
N =HR 64+03 43+03
Glycosmis pentaphylla Rutaceae

WAKFETF Litsea salicifolia f5F} Lauraceac 7.6+0.8 6.8+0.4
INZEAR EER 62+1.1 53+0.8
Micromelum integerrimum Rutaceae

THA& EER 64+0.1 50+02
Murraya paniculata Rutaceae

AL E SO 7603 6.1£02
Myrsine kwangsiensis Myrsinaceae

MRk

M Sinosideroxylon pedunculatum 88+0.4 65+02

Sapotaceae

F 555 482 441 R il ) R A0H L VB S 2 i AN P AL R
(Morris et al., 2016a); (3)FHEEMA T M4 s B
JEREZ (). MHIEZMA T E K E M EAFIME
(b)(Hacke et al., 2001). ., SEEERINE RECH
SERERE (NS SEEZG)MLE. SERNE R
K 5 5% A E i 95 VA AR R B AR O, bR,
Pike FERE SR (Hacke ef al., 2001). [ER, HRIEA
JR BT G REAE, T DL K A R EIR:
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Fig. 1 A stained xylem cross-section image of Radermachera
sinica (A), and the same image in which different xylem tissues
were manually coded with different colors (B). Green, vessel
lumen; Yellow, vessel wall; Red, ray parenchyma; Blue, axial
parenchyma; Purple, fibers.

() FEKITEZ DRI H A XS Tyree fl

Zimmermann (2002):
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n
K, bR A P KR ELAR B3 1H
()BT /K E(Kr), WA HB 7K 732 Ha 1) 2%
R, TFHEA XS TyreefllZimmermann (2002):

(1)

Kt =L% v x Di* )
1287

AXf, VARRNSEREE, DR SEKITER, p&R
820 CR/KIE998.2 kg'm >y n#m20 ‘CTFK
f11%6%1.002 x 10° MPa-s.
1.4 BRI

SEERARAAEYIA T B LB E4E MTRY Da-
tabase (Kattge et al., 2020) N %L, FIHR 3.5.0% {4t
178t Hr. Hggtern®/f:(Hamilton & Ferry, 2018)
2 AR AN BRI AR BT 2L L) = A Ak hr ]
stats REKAF 1 t.test 2 273 A1 0 £k 15 7% I AOR J5T
T AFET 25 M AN K R AR ) 22 S R 35 1, FH factoextra
BAFIPCAN AU I B3 734 . B FH smatr REA
) sma 2 8 ik 1787 A6 3 5l 5] 5 29 At (Warton et al.,
2012) K73 BT A 1R F 4 BROR P AC Joi 355 &% 2H 2R L A5l 2
(AR DG . B K 3 5 S8 BE N ] SR A A ¢
PE, DLV 5 8 S b B4k [l VA R 2 AR 1Y) 22
S, AT B IR -package 5 4 fbase 2 il o

2 R

2.1 PRETHEHRRFIK REBAESIHHE S 2 BRARREYH
R ELER

ASHIE FTI 72 AR S0 v o A 8 A 1) Y B 4 24
ELA] FA A ] A2 S AR (B 57 R BUN54.6%), BRARME
2.6% (KL Ek(Callicarpa macrophylla)), % ri1H
H31.0% (7 X(Cyclobalanopsis glauca)). 254141
EL 2R S R HUR29.1%, /MBS 7% (T B E),
% KAH 2 29.6% (K 5 ¥ W 1€ (Cleidion bracteo-
sum))o “FEHLG IR Z RN, ZR7 R
BoN262% (K2; Bt 31 . kHE (Sinosideroxylon
pedunculatum) 155 X )38 8 A IR EE M, KA
B T A g ) o AR B A A T AR 1 12.1% A
12.6% (K12; MR 52RO A YA BT EA L
K503 XoF A AT, ASHIE 782 1R B e b A 5 SR £
Y 1 230 A8 L ZLLE AT 23 ) D 4 BR U F BB Y
87%H190% (F2), {2 3K L ik i et O AR J5 S
T HA B ] Al n) i EEH 2L, AP I R AR
B T ME 4. 36582, E3A).
2.2 PRETHERIFR K RER&LH 5 Z [B B E K &

FET A BRROS A A A AT HR A 25 1 4,
F 7y LU IAAFAE R 2 AL R 2R W ST AR ) A
KT ES B LI B A5G 5% 31 5 A BRA A 1R 20 M 45
RATE B MR B LT AR 2L ) 5 TR
HEIL AR 2 AU R &R, (H2 2B HZUEL
5 21 Y 4 2 LU A5 N R 2 2 LU A8 20 AN A7 7E S22 R AH
KK A(KE3B).
2.3 RETEREEMHRMAREK HEHENES

F R o AT 4 SRR A A L A AR R R 139%,
SR B S (DR VAR, 250 R AR
5 [1122%, 5 AR FIEAT (TP MK 73 4% 3 5 (K)
FHIR(EIAA) o & ZRANTE R R AE S5 2500 ] DL 35 X
NPIANSERE, HE SRR EL AT 2 11 il 1) T 4 i A
BRI /K% (P < 0.001; E4B; MixD. Aig
W SR R AR VR TR B, PR T K S 5 B o ]
FHC A BB E TR R R, (HRAXWAMEY)
REMBELR A TEMNEERAREEZRQP =
0.002), EPFEFR IR /KM EME LR, & H R AR
A B v B B [ R E(&D5).
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4R Global (805 Ffi Species) MW ‘.53 "]]]]]]]]I
A3 Mulun (21 F Species) m— L W [[[I]]I[II[
ALK Boniodendron minus B E?f M
RE Bridelia balansae g}{}%}{ . E&’ m
KM-48ER Callicarpa macrophylla E?' m
BRBR Chukrasia tabularis M W m
IKEHKIRBR Cipadessa baccifera W E?( ’_ﬁﬁlﬂ]]]]]]]]:[
EIRET Croton lachynocarpus m W
3 AEAR Eurycorymbus cavaleriei %}{H . : V /ﬁ]]]]]]l
é B Pteroceltis tatarinowii m Sttt W
E. 3K GM Radermachera sinica LT W
§ B 544 Triadica rotundifolia N W Aﬂl[ﬂ]]]]]]]]]]]:[
N &K Canthium dicoccum L E?y M
E IKEVEWTE Cleidion bracteosum % R V m
® FHHBFeHE Cryptocarya calcicola m S V
HWX Cyclobalanopsis glauca m .............. W m
K/K¥E Ficus glaberrima tﬁﬂ R V’ /fﬂ”l]]]ml]]]]]
11/ Glycosmis pentaphylla kﬁﬂ e V A;ﬂ”m]]]ﬂ]]]]]
HBKIET Litsea salicifolia H}i}{ E&" M
INER Micromelum integerrimum R F‘? //ﬂ]]]ﬂ]]]]
T-B% Murraya paniculata " E;E-(’( ‘_,;ﬂmﬂ[[l

I VG AER Myrsine kwangsiensis m o E",;f

AN
B Sinosideroxylon pedunculatum M """"""" W .r"f ;"EJIMM
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AL Tissue fraction (%)

= P Vessel 5[] 38 Axial parenchyma #1-4E Fiber
D A 5$£k Ray parenchyma BB 31545 i Vasicentric tracheids

B2 JETTRY Database#s 7 ) 4 BR8O5 Tl A A MM AT #5253 LA )P BB AN PG AR 2 1 Ao e S 5 g Aol 60 A i 48 4%- 4L
Ir LA

Fig. 2 Xylem tissue partitioning of the 21 karst woody species in Mulun, Guangxi, and 805 woody species data downloaded from
the TRY Database.

Fb (%)
A 100 B

Fb

\))
o
=N
S

X
L 8
°

(o>

2 ® 40

% 20
- K& Mulun: —0.18 ns TP
S
2 £FR Global: —0.16™*
Vs (%) © TPf (%)
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B3 TR A 4 BROR BT AR AL 2K 7 v O 7 B (AR BT 8 4% L A LL B 2 8] A SR 1 (B) . @, WESTARRIRI A A, A BREEE
(TRY). Fb, £FYEHLILLG; TP, WEREH LG, Vs, FEHLLE. ns, p > 0.05; *** p <0.001.

Fig. 3 Distributions of the karst woody species in the global xylem partitioning spectrum (A) and relationships among xylem tissue
fractions (B). @, karst woody species; 2\, global observations from TRY. Fb, fibers fraction; TPf, total parenchyma fraction; Vs,
vessels fraction. ns, p > 0.05; *** p <0.001.
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1 Axisl (39%)

B4

I PRI R AR AR 10 DA TER (A2 TR B R i . O, WHIF, @, HaRi . AP Hhi

HEEE GG, Dh, SEIKIIEAR,; Fb, AMLN, Kt, B F/KE,; RPf, SHEAHLH; « MBS E s &S
A /b, SEFBEINE RE TP, SMEBEA LG vd, SEEE; Vs, FEHLLLG].

Fig. 4 Principal component analysis for 10 xylem traits of woody plant (A), and 21 karst woody species (B) in Mulun, Guangxi. O,
deciduous; @, evergreen. APf, axial parenchyma fraction, DA, hydraulically-mean vessel diameter; Fb, fiber fraction, Kz, theoretical
hydraulic conductivity, RPf, ray parenchyma fraction, ¢ double wall thickness measured from vessel pairs; #/b, vessel wall rein-
forcement coefficient; TPf, total parenchyma fraction, Vd, vessel density; Vs, vessel lumen fraction.

-0.8

-1.0

-1.2F

-14}

-1.6 -

SEREME R HL g /b

-1.8

0 1 2 3 4
ST K# 1g Kt (kgm s -MPa™)

ES VAR M TR 2 1A R S A BE N [ R B (vb) S B R
FIREKOHIF R KRBT T H B0 4. O: MR
(D), @: FEMFIE). FHHFEIHTTREKE): y=-031x
—0.67, WERFENE T FE(R M) y = -0.41x — 0.71. ** p<
0.01,

Fig. 5 Reduced major axis regression of vessel wall rein-
forcement coefficient (#/b) and theoretical hydraulic conductiv-
ity (K?) of 21 karst woody species in Mulun, Guangxi. O, de-
ciduous (D); @, evergreen (E). Linear regression of deciduous
species (grey): y =-0.31x — 0.67; linear regression of evergreen
species (black): y=-0.41x—- 0.71. ** p <0.01.

3 1t

3.1 MERETERMABERRE AR/ RISEK N ERM
BIK P {5 Y3 a) E BE 4R 1

5 A ERRA A BT a5t B A L, e
RS A AR o i T LA i ELAB P ek 1) 7 B A4

ZU(K2). AR EEEH B AWAEK I i
17 FEE 12 e K46 & P 1 D g (Plaveova & Jansen,
2015; Morris et al., 2016b), 7E4ERFREYI/K 5V
(Meinzer et al., 2000)FEE S5t 2E i fEp K £ 5
ZEAER (Zwieniecki & Holbrook, 2009; Tomasella et
al., 2019) A5 v Y EE ZH A LA LA S i K
Z¥(Secchi et al., 2017; Santiago et al., 2018), 24+
A ROKBELE A LR, S K A v DLSZ A 1338 5
B K 22, T 4EHE I () A8 58 # (MeCulloh
et al., 2019; Siddiq ef al., 2019). i X iR A K 5
L1 PR 1O il Pt A o PRI 8 R B, A S5 5 ¥ B 24 i
Lo 5 ke ZE e ) A B2 ) A 9K 58 & (Chen et
al., 2020). VLW 5T 4s FEUE B T T RE 40 I ) A7 RE
JIR W S AR R o ) 1 5 3 B B A B A GRR U R
&, 2019), AR T H O AR I TR R AR R BT
¥ ZERE F1(Fan et al., 2011).

AHIE G R 2 UMOR oo 58 5 4 /K ) B4R
CFIME 44,76 pm) 2 HUR T 2B A Y11 F
YJ{E.(94.43 pm; Morris et al., 2018). 17E P g #4 it W& 1
FEARPR BB 70 0 A S R B M 1) 3 A AR R
ST IR AT RV 23’ AR Bl (Zhu er al., 2017), 7430
TN W W e 5 A AR 5 1 K 7738 B (Hacke et al.,
2017). SHABMFANE, F KM A -5
JA BLRA BN E S ME2), mH e
O3 AR TE M R U A B 3 SO T R AR . [RIRE,
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TE N4 JE 0 5 350 5 #E A MR (Hacke, 2015)F13 R
LI PR CBAE I 2, 2015)H Az B 250 ot A it 8 47
ENEE R, WEERASR 7 BAG K51
REAN, AAEYTHIIG 7K 73 i B 34 BE 65 3% 32 ol e 2 FH
RE S5, AT ORIIE 1 7K 7338 Ha i) 22 42 14 (Carlquist,
2001)o W& e Ao 1 2 A A 1 A B AE A AS 0 —
IRV
3.2 FRHETERIFKRERZ A S BRIRE X &R

5 A BREAR (1 o A 45 R AN, i R A P A I
B A LA L) 5 A 23 LA 2 TR PRI AR S T 2 A
B3 (E3). X —45 RS INAAE JE T S AR
WF 7045 5 (Pratt & Jacobsen, 2017)F1LL, 7] fE Hix Lk
RAFEY)BA FHX AR E 2B HR A . wei
R A 5 50 2T 44 2H 21 L 5] 5 R 2 2 L 451 77
F AU ¢ R (KI3), 1% B A T g A+ A
U R S BT A 2 AP 42 2R, eI ] Reil
ok 46 R ZEAE B RR DT (T AEPUAE ZE BE J7) & BT 5
(Pratt & Jacobsen, 2017; Janssen et al., 2020; Aritsara
et al., 2021). B AT 2 4 2 L) G 45 4F At MR
JoEBEE AL R A0 BE AR 1 9 v T R 3R A
MR 2% e R S il 2 1T ) X3 . ey o il A
CPEIME 5 5 928.90 my; Liu et al., 2019).
3.3 MRHETEEEM 5 E SRR FRERRR R FA/K N HFHIE
HER

BI85 SR R SR
BT S5 A B 2 5, AT b ) 3
T 7K B2 T S P PR A (B R D) . R4 Hagen-
Poiseuille € #E, H g F/KEKE SE HAERI4IK T K
B, S8 BRI Z 5 (W W RE v B L
SRR B 25%), FEEEIR KRB
o BT R IUA TS /K 531 Fi R 3 P (B 3K 2R
5z V(g BN RE) Z MAAERET SR, (H
FETEM SR R B AT B R R INE R
HOARE, V& AR B E K T IE AR, S
IKEZRARIR], H SR T s i B A BAR I BiAe ZE e
X5 DR FT KB IE] — AR AR i SR AE ) L V& AR )
HA B3 K Pk ZE e ) 10 45 SR AH X (Chen et al,
2009; Fu et al., 2012), JR W] BEAET AHITE 52 1 W& 17
REH SRR AN BT 35 S 1l ) R A B (P SR D), A
MR B PR ZE R I IE R T 2.

B B b R B, AR RILT R
T £ 5 S5CRHT ZE 1T T AR VR A A 1 o 2 8
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Tn(Aguirre-Gutiérrez et al., 2019). TEfRAZALTY 5
T, FRE WG X 2HLEE TR ESE(Qu &
Huang, 2018; Yin et al., 2018). H1-T VA s 145 %
MRS S ARSI e S R, T AR BE 13 I
£ 5 ) % TR AR RV T AL RN P 2 R, IRt
— SRS RGN WA TIRE . TR
RS A T 8 A i) 5 R FK T REE I A Bh T T
EAT R BIKIJIE R, AT 5 Fh s A AR A
(TR

4 %ig

AT FUAR S T AP A e SR AR b A o T
Wb F A B R TR 21, 3R R AL A
A B R RE TIR YA v S A AR SRR K1 7K ) % 42
FORE L, X TR AR AT R T RS AL 1
PLERSE SRR, VE AR BT ST T 52 K 7 is
B, T AR Rl O {65 1 8 B 2 (T RE AL 20
FIFRK VT 45 G e RS BRI A i &1 Sh e 1k
RE W RS2 RASETD) 1 WF 7oA B T 2L
Mo 4 R AR AR A AR A BRI W o

Bt Bt HRFRFRGOREF. EXLf
KBABRFLETFINKREA RN E TP LT
Hah,

S 30k
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MRI T AL ERETE R M R AL (P EHTEE)

Supplement | Xylem characteristics of the 21 karst woody species from Mulun, Guangxi (mean £SD)

YiF Species Vs APf Fb RPf TPf Tr Dh vd Kt t t/b

ALK Boniodendron minus 9.1£0.5 6.9+0.8 67.3+18 134+13 203+1.5 — 427+23 TL1£56 59+09 9.5+0.6 0.24 +0.01
KM Bridelia balansae 144+ 14 6.4+2.1 548+3.0 19.8£0.6 262+19 — 462+1.8 74.1+8.0 84+12 11.6+15 0.29 = 0.02
K288k Callicarpa macrophylla 139+1.5 2.6+0.3 60.7+ 1.7 17.7+0.9 20.3+0.8 — 39.7+£2.2 126.7+14.9 7.6+12 9.1£0.5 0.26 = 0.03
MR Chukrasia tabularis 17.7£2.6 109+3.6 522+5.6 13314 242434 — 481459 113.6+18.5 159+46 9.9+04 0.23 +0.02
IREHKRM Cipadessa baccifera 17+£1.7 6.1+0.6 554+25 143+0.5 204+0.7 — 425+2.7 142.4+22.0 10.5+1.2 93+0.5 0.26 +0.02
BB Croton lachynocarpus 102+0.7 54+1.7 67.9+0.6 120+ 1.1 174+ 1.0 — 455+3.0 58.5+9.0 6.0+ 1.0 14=+1.1 0.31%0.02
A6 Eurycorymbus cavaleriei 105+ 1.0 12+£3.0 63.9+2.8 9.8+0.7 21.8+28 — 54.8+3.1 53.7+6.3 13.7+42 9.7+0.6 0.19+0.01
HHH Pteroceltis tatarinowii 123+ 1.6 202+5.5 50.3+6.9 13.0+ 1.4 33.3+6.5 — 46.8+3.4 74.0 £4.1 9.6+2.4 9.8+1.1 0.25 +0.03
3.5 Radermachera sinica 179+ 1.5 9.9+15 523+33 155+ 1.0 254%12 — 61.5£6.1 105.7 £20.0 37.0+9.1 8.7+0.7 0.17 +0.02
A 541 Triadica rotundifolia 82+0.7 143+12 554+37 19.6+1.7 34.0+2.7 — 81.6+5.4 18.6+3.0 19.9+3.7 13.3+0.4 0.23 +0.03
B E A Psydrax dicocca 12.6+0.9 8.6+2.3 57.1£2.5 16.7+0.7 253+26 — 31715 153.0+15.9 3.8+0.6 7.1+£04 0.24 +0.02
RERERAE Cleidion bracteosum 99+13 19.0+0.8 375+ 1.7 29.6+ 1.4 48615 — 43427 69.6%5.5 6.2+1.0 101+ 1.1 0.26 +0.01
HIEESEEE Cryptocarya calcicola 112+2.1 153+3.5 52.7+6.3 17.0+ 1.1 323+3.7 — 387+12 963+ 15.4 51+04 7.9+0.3 0.22+0.01
#H M Cyclobalanopsis glauca 11714 31023 292409 135+ 0.6 445+2.0 126+ 1.1 68.4+3.3 293426 16028 6.9=0.6 0.15+0.03
KMIKAE Ficus glaberrima 8.1+0.5 223426 51.6+3.0 159+1.1 382+2.8 — 57.6+3.5 40.8+43 107+ 14 9.1+0.7 0.20 +0.01
11N Glycosmis pentaphylla 7.8+1.0 94+1.5 622 +3.1 15.7+£0.5 251+1.9 — 269+04 156.4+27.9 2.0+0.3 89+0.5 0.37+0.03

MARZET Litsea salicifolia 10.5+0.9 11.0 4.1 62.5+43 12.8+1.1 23.8+4.8 — 47.0+4.0 80.5+15.2 8.6+1.5 9.7+0.4 0.22 +£0.01
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IINZER Micromelum integerrimum 99+1.1 13.6 2.2 60.6 £4.6 10.0+0.9 235+2.8 — 30.0+£0.7 141.4+9.8 2.8+0.2 9.5+03 0.35+0.01
THAEF Micromelum paniculata 10.8 1.0 98+13 67.1+£29 8.7+0.8 184+1.7 — 304+1.9 158.8+21.2 34+09 58+0.3 0.21 £0.01
JTHHELER Myrsine kwangsiensis 8.8+0.9 89+15 58.0+1.8 17.2+£2.6 26.1+1.4 — 229+1.6 235.0+37.9 1.5+0.2 7.9+0.6 0.40 £ 0.04
M Sinosideroxylon pedunculatum 13.8+0.8 21.5+1.8 31.1+1.6 146 +0.8 36.1+1.1 12.1+£0.5 33.8+14 157.0+6.7 5.1+0.7 11.2+0.8 0.34 £ 0.03
BREH Cv 26.2 54.6 19.7 29.1 30.5 315.9 319 523 84.2 33.7 24.8
7% Deciduous 13.1£1.2 95+1.6 58.0+2.1 149+1.1 243+£1.8 — 51.0+4.0 83.8+11.9 13.5+£3.0 10.2+0.5 0.24+0.01
i £k Evergreen 10.5+0.6 155+£2.2 52.0+4.0 156£1.6 31.1+£29 — 39.2+4.0 119.8 £ 18.6 6.0+1.3 8.6+0.5 0.27 £0.02
12 7K F-Significance level ns * ns ns ns — ns ns * * ns

* p<0.05ns, TEHEZER. APf, FiR RG] CV, AR REL; Dh, SE/KIIELR; Fb, G4 ZUhp); Kt, Bt F/KE; Rpf, STLRALILLE; t, HEREHA T 5 AR R 2
F; tb, SEENNE REL, Tpf, SOUHEEEAN R LLE); Tr, REEMILG], vd, SEZE, vs, SEHLLLH;.

One asterisk (*) indicates significant difference (p < 0.05) and ns, indicates non-significant difference (p > 0.05). APf, axial parenchyma fraction; CV, Coefficient of Variation Dh,
hydraulically-mean vessel diameter; Fb, fiber fraction; Kt, theoretical hydraulic conductivity; RPf, ray parenchyma fraction; t, double wall thickness measured from vessel pairs; t/b,
vessel wall reinforcement coefficient; TPf, total parenchyma fraction; Tr, vasicentric tracheid fraction; Vd, vessel density; Vs, vessel lumen fraction;
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M 11 TTAARE 21 MIEHTER A REBRE T R E

Supplement Il Xylem anatomical structure the 21 karst woody species in Mulun, Guangxi

1.~

A, BERUR, B, RéW. C, KMk, D, fiM. E, KEREM. F, BREE. G, ik, H, HHE. |, KEK. J, B
5. K, BEaER, L, KEEHE. M, S4ERE N, FX. O, RHKH. P, I/MME. Q, BARET. R, MER. S, T
B T, JHHEEM. U, B

A, Boniodendron minus. B, Bridelia balansae. C, Callicarpa macrophylla. D, Chukrasia tabularis. E, Cipadessa baccifera. F,Croton
lachynocarpus. G, Eurycorymbus cavaleriei. H, Pteroceltis tatarinowii. I, Radermachera sinica. J, Triadica rotundifolia. K, Psydrax
dicocca. L, Cleidion bracteosum. M, Cryptocarya calcicole. N, Cyclobalanopsis glauca. O, Ficus glaberrima. P, Glycosmis
pentaphylla. Q, Litsea salicifolia. R, Micromelum integerrimum. S, Murraya paniculate. T, Myrsine kwangsiensis. U, Sinosideroxylon
pedunculatum.





