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Abstract; In order to understand the internal mechanism of tree species in karst area adapting to water
deficit habitat, nine main tree species in karst forest in Nonggang of Guangxi were selected, and the
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differences and correlations of hydraulic architecture and related traits among tree species were analyzed.
The results show that there are extremely significant ( P<0.01) differences in maximum sapwood specific
hydraulic conductivity, maximum leaf specific hydraulic conductivity, Huber value, xylem vessel
diameter, and wood density among nine test tree species, in which, maximum sapwood specific hydraulic
conductivity, maximum leaf specific hydraulic conductivity, and xylem vessel diameter of Diplodiscus
irichospermus (Merrill) Y. Tang are all the largest, while its Huber value and wood density are the
smallest. In drought and wet seasons, there are extremely significant differences in percentage loss of
xylem hydraulic conductivity ( PLC) among nine test tree species, and the PLC values of Garcinia
paucinervis Chun et How are all the largest, which are 44.39% and 38.92, respectively. Except
Cleistanthus sumatranus (Miq.) Muell. Arg., D. trichospermus, and Camellia flavida Chang, there are no
significant (P>0.05) differences in PLC values of the other six tree species between drought and wet
seasons, indicating that tree species in karst area generally possess relatively strong drought tolerance.
The correlation analysis result shows that single leaf area shows extremely significant (P <0.01) or
significant (P<0.05) positive correlations with maximum sapwood specific hydraulic conductivity, xylem
vessel diameter, and leaf net photosynthetic rate, but shows an extremely significant negative correlation
with wood density. In conclusion, although tree species with relatively large wood density in karst area
possess relatively strong drought tolerance, the water transport efficiency of xylem will decrease, and thus
reduce leaf net photosynthetic rate; on the contrary, tree species with relatively small wood density are
beneficial to improve water transport efficiency of xylem and carbon fixation, but their drought tolerance
are reduced; it is suggested that there are both synergistic and some tradeoff relationships among
functional characteristics of hydraulic architecture.

Key words: karst; maximum sapwood specific hydraulic conductivity; embolism; wood density; xylem
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Table 1 Diameter at breast height (DBH) and maximum tree height
(hyay ) of mine main tree species in karst forest in Nonggang
of Guangxi

?ﬁjj species ?;ilg;? P/
424425 Garcinia paucinervis 5.7+1.2 15
15 KT Hydnocarpus hainanensis 7.4+1.6 12
WIKAZ A Drypetes perreticulata 4.8+1.1 16
ZEAE LA Champereia manillana var. 7.6+£0.8 7
longistaminea

WA Excentrodendron tonkinense 25.2+0.4 30
FAAEA Cleistanthus sumatranus 11.6+2.5 10
MR Diplodiscus trichospermus 12.8+0.4 15
IRFE AR Camellia flavida 2.8+0.3 3
A Memecylon scutellatum 6.7+0.2 4
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FAZE8) 1,72 0.1 MPa &3 F A 20 mmol - L7 £
75 KCLEEHIFYE 20 min , 225 AJBHE 45 9 A 4 2
J& IUSE e KK (K, ) o BT AR RS
B0 19 B 1 i 2185 25 B v ity G €00, W 0 340 4 T AR
(A)) . f#i[] HP Scanjet G3110 M8 Fr #1315 1X ( £ F HP
NEIDERETENCE & 2 el ORI SNl i1 AW
Image] JCPF 23 B Bt i TRTRR (A ) FIR S B it 1 A
(A) o RIEEM BT 75 C 40 FHLET 2 1EF
{#i ] Sartorius CPA225D 43 #7 K F (£ [ Sartorius 2
AL KGR 0.000 1 g) FREEM 7 T THE (m,) » S RIM
R (K, ) WITEARXH K =K, /AL, R
MR SR (K ) AR K, =K /A 5
fA/R1E (Hv) iR AKX Hy =4 /4, i T &
(LMA) (i EAFKH LMA=m /A, ,
132 FEREERAAFLEREENZ F1H
(T28) R L3 A 5 i e K 9 Rt Al
I K, e 1K o TH R A S5 R KR H 43 L
(PLC) AL AR i ZE R B, HH B A 20k PLC =
(K e = K ative )/ Koy J X 100% 1 2% 25 4845 Fift (14



553 &, A VUSRI AR AR O b IR A K T A A8 D REAE A S HAH SR B 55

PLC fEAIH“1.3.17 A S B A T

1.3.3 RMFEME  FRZEREEFACRIE 7
Be BRI I A BAR A IERIR 1 NKZ 6 em ZEEL,
Z A E TR PR 24 h GEEARE) , A4
Mgk 25 B 3R m 7K 43, SR T HEZKGE S 0 5 25 Bt
RV SRIGTE 65 C A& FET B i Frie T
i (m) . KB (p,) KR AL N p, =m/V,
1.3.4 KFHFEARMNET FEBMHRLTKER
W SERE | REFR R R 6 245, B3R 5% 43l #
W1 ADEAZ8~10 mm. K 3 cm B, e, 1T
SR WL RGBT R, BT Leica DM2500 Jt2%
B AMEE (15 Leica 237,40 £5%) T W34 08 R )5
FIH Tmage] A0 BT A 53 554~ 5248 10 A D) T AR
(A) ARG S R DI A AR M X RITHA
T SE R (D) RAKXA D, =v/44/7

1.3.5 vHA AR BAKNE N A A R
K F1iz B A7 DL K Fr 45 R 3SR RS e S B 5
Wi, T2 BRI RP R ER 6 B, BEbRREE 1| DNRKE K
F 1 m WPAAER RGP K F 89 2K 205 em
ZEB AR R A AROR Tk 25, B R AR
B2 B 3 MCPH AR T P Y 2 4F A s (T LL-
6400 i 485 X' A M 2 A (& LI-COR A H]) , At
BN ZE (A 2 emx3 em) , T 9:00—11:00 il
FEA AR (P) FRALSE (G, BEFE 2 min
JEEE A, W BT M E G o 1200
pmol - m™ -+ 7' HHE CO, ¥ 400 wmol - mol ™',
BRI E 7E 5 min N 58 8., P 7E 7K 43 R &% 3%

(WUE,) M3 A8 WUE, =P /G,
1.4 #iEshE

KA E 7 2250 BT (one-way ANOVA) #4174
[l A A (0] 5 7K T 235 R ARRAE LA B (] — A o 2 R i 2
() A P A ZE R 88 199 1 & PR 237, SR Turkey HSD
AT 2 HE L ;R Pearson #H ¢ M4 B 6 56 7K 1 2445
T4 KA MR TA] B A OCPE . FIHT SPSS 13.0 #4148
T AR SCEE .

2 HERAMH

2.1 9 FEZERFARREBK N EEFFER LR
IV S e W T RE AR bR O A 32 B Tl R TR OK
SEMIRRIEIAR 2, T5 200 M A R B - ik 9 R
GIENUE S NS U 7N 22 - N WAl A SN E (N
1B ARBT S48 E AR AR B AR B 2 (P<
0.01) 25, 9 MR R IGA A 53R R ke
TR AR R BT A HAR R % B R 1Y
50 A 266kg + m™ - s -« MPa™' 3.45x 107"
kg *m™' -+ s - MPa™' [1.49 cm® + m™* . 34.10 wm FlI
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N HA 8 R ARG 2.3 ~7.1 4% s WA ( Excentrodendron
tonkinense (A. Chev.) H. T. Chang et R. H. Miau ) /]
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Table 2 Maximum sapwood specific hydraulic conductivity (K .., ), maximum leaf specific hydraulic conductivity (K, ,..), Huber value
(Hv) , xylem vessel diameter (D,,), and wood density (p, ) of nine main tree species in karst forest in Nonggang of Guangxi (X+SE)"

Wl Tree species K, may/ (kg »m™Le s eMPa™l) Ky /(kg - m™l e s™he MPa™!)  Hy/(em? - m™2) D /pm

2.32+0.18be

42424 Garcinia paucinervis

R K F Hydnocarpus hainanensis 1.31+0.15¢
WK SRA Drypetes perreticulata 1.48+0.10¢
ZEAEIHH Champereia manillana var. 2.15+0.39bc

longistaminea
WA Excentrodendron tonkinense

4K Cleistanthus sumatranus

3.54+0.50b
2.46+0.34bc

W Rk Diplodiscus trichospermus 8.29+0.92a
IRE LR Camellia flavida 1.16+£0.09¢
EINEAYN Memecylon scutellatum 1.24+0.15¢
HI{E Mean 2.66

p/(5+ em™)
(2.74£0.50) x10~%be 1.17+0.18¢ 28.85+0.67bed 0.74+0.01b
(1.40£0.24) x107%¢ 1.09+0.16¢ 35.88+0.74bcd 0.63+0.02¢
(1.77£0.26) x10™%¢ 1.20+0.16bc 32.89+3.61bcd 0.75+£0.02b
(5.27+1.35) x10~%ab 2.44+0.32a 37.36+2.41bc 0.69+0.02bc
(3.46+0.48) x10~*be 1.01+0.07¢ 39.34+3.08b 0.67+0.02¢
(4.66+1.16) x10~%ab 1.79+0.23abc 32.61+4.46bcd 0.66+0.02¢
(7.27£0.63) x10™%a 0.91+0.08¢ 53.60+1.67a 0.47+0.01d
(1.73£0.26) x10™%¢ 1.51+0.21abe 21.82+1.65d 0.63+0.00c
(2.79+0.69) x10~*be 2.25+0.44ab 24.51£1.62cd 0.83+0.02a

3.45x107 1.49 34.10 0.67

D[R B PR NG R R R A [F] 6 Fofr [6] 22 5 @ 3 ( P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences

among different tree species.
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R
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AR FIK R R 540 e (PLC) B FLER A5 SR W3R 3,
TR R o B A Y PLC ELEAREAR, 1
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T3 2253 AR R T 2R 24t o A ]
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ZEM) PLC {8 35 15 (44.39%) , 5 3 5 T WA %5 HoAth
8 Rl s ¥ A KK T PLC {EIRAR, 1K 6.10% 5 3
&7 MR PLC H K F] /N K R R
(24.98%) MIEA(21.71%) R (17.16%) 2546
il (15.87% ) IR TG AR (14.30% ) | W BKAZ R A
(11.88%) A A(9.34%) . B2, 422251y PLC
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Table 3 Percentage loss of xylem hydraulic conductivity ( PLC) of
nine main tree species in karst forest in Nonggang of Guangxi in
drought and wet seasons ( X+SE)!

PLC/ %
i ‘
Tree species T kS
Drought season Wet season
4 247F Garcinia paucinervis 44.39+3.56aA  38.92+3.08aA

6.10+0.61eA 6.04+1.16cA
11.88+1.56deA 10.22+1.36cA
15.87+2.24cdA  14.34+2.43cA

W KINTF Hydnocarpus hainanensis
W kA% A Drypetes perreticulata
ZEAE 1A Champereia manillana var.
longistaminea

WA Excentrodendron tonkinense
FAAEA Cleistanthus sumatranus
T FEHE Diplodiscus trichospermus
IREEAEIR Camellia flavida
AR Memecylon scutellatum

24.98+1.81bA  24.84+4.12bA
21.71+2.67bcA 12.57+0.58¢B
17.16+£2.20cdA  9.27+1.47cB
14.30+2.45cdeA 7.14x1.73¢B

9.34+1.01deA  9.33x1.05cA

I Mean 18.41 14.74

DR R TRl AN R R [ — B 31 AS [ 40 ) 22 S 3 (P <
0.05) Different lowercases in the same column indicate the significant
(P<0.05) difference among different tree species in the same period;
[FAT HAR R RS R R — e+ R 2 (] 22 53 8.3 (P<
0.05) Different uppercases in the same row indicate the significant
(P<0.05) differences between drought and wet seasons of the same
tree species.

T B R IRTF-1 PLC AE W A%, AR 6.04% ; Hoax 7 Ff
PR PLC A R E/IMK K A (24.84%) (2516
Wil (14.34%) M AE AR (12.57%) . B Jbk 4% S K
(10.22%) HIMHAAK(9.33%) HFHGIE(9.27%) IR #E
WA (7.14%) ,

2.3 9FMEEMMM FIBEMERRSEZHRSHEN
233

IV 77 b W R AR AR O i S R AR A 0 - T B
PEIR B SRS BRI 4, J7 20 W45 3 WoR it
T2 TR Fof ] (30 BRI P T RSURIT I A TR A
(P<0.01) 22 5, i3 B AR ) B i 1 AR K (117.64
em?) B (P<0.05) = T A 8 Fif il FLUCH A
(74.84 em®) ; A H A8 A B I AR AR /1N (7.36 em?)
SR AR OR (123.10 g - m ™), HRORIIAR
(120.88 g - m™) , 35 b 3 (i T R KAF | A% 2R
AR ZELE LA AL AE R T e M TR B 4 4B S 5 T 1A R
B EE M /N (61.50 g - m )

T HTEs R Bon Ak o R FR A SR sE
PSR ARG R AL N LK 4 R
RORAEAER 522 57 IR ot & R R,
K 12.22 pmol + m™ - 7' S HAth 8 PR AN 1.4 ~
2.6 fif, H 22 5938 0 7K P HOk Oy W IR AZ R AR Oy
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8.76 pmol - m™ - " IRBGAFM T HOLRERR PSS AR R/ (0.07 mol - m -7

i, 0 4.68 pmol + m™ « 57" ALFRERI A AL
SRR R (0.22 mol - m™* - 7)) HEEIHRIK
2Z(0.20 mol - m™ - s7"), " W T HAL 7 By

A TE 7K 43 ) FH 280 3 3% 31l A i 45 R 5 5 (80, 16
pwmol + mol™ ) | WA Z (79.27 wmol - mol ™), — &
S T RRAAEARSN Al 6 FhRFh

R4 EFEREIERE 9 EERAMAMF ISR R SE LTRSS H (XSE) Y

Table 4 Leaf functional traits and gas exchange parameters of nine main tree species in karst forest in Nonggang of Guangxi ( X+SE) !

FFh Tree species Ay/em? LMA/(g-m™2) P./(pmol - m™+s') G/(mol-m™-s") WUE,/(pumol - mol™")
42427 Garcinia paucinervis 40.53+3.33¢ 123.10+3.75a 4.77+0.15f 0.07+0.00d 66.17+£2.05b
1 KT Hydnocarpus hainanensis 36.29+2.41cd 78.47+5.29¢f 6.57£0.17cde 0.15+0.00b 44.61+1.31c
iGN Drypetes perreticulata 31.32+1.63cd 99.44+4.61cd 8.76+0.26b 0.14+0.00b 61.75+1.89h
ZEAEIMH Champereia manillana var. 28.32+1.77cde 91.65+4.42cde 5.75£0.24ef 0.22+0.01a 26.40+1.24d
longistaminea

WA Excentrodendron tonkinense 74.84+5.35b 120.88+5.29ab 8.16+0.22b 0.11+£0.01c 79.27+4.03a
FAAEA Cleistanthus sumatranus 16.49+0.52de 81.05+4.02de 7.21+0.36¢d 0.11+0.01¢ 70.14+3.04ab
TR Diplodiscus trichospermus 117.64+11.43a 61.50+3.38f 12.22+0.53a 0.20+0.01a 63.42+4.38h
IREEALZR Camellia flavida 28.67+3.95¢cde 68.71+4.30f 4.68+0.18f 0.11+0.00¢ 44.59+2.66¢
A Memecylon scutellatum 7.36+0.74e 103.47+5.19bc 5.95+0.20def 0.07+0.00d 80.16+2.33a
¥fE 42.38 92.03 7.12 0.13 59.61

DAy BT Single leaf area; LMA; FCHFit Leaf mass area per unit area; P, : )64 R Net photosynthetic rate; G,: SFLFE Stomatal
conductance; WUE, : INFE/K 7 FI 34 % Intrinsic water use efficiency. [7] 31 H A [5] /NG 5= B 32 7 UK [R] A9 i 18] 22 55+ 8 % ( P<0.05) Different

lowercases in the same column indicate the significant (P<0.05) differences among different tree species.

2.4 9 FEEHIFRoK S 454 R 8 X MEAR 8] A9 FE
S

IV 77 b W T R AR AR O Tl B BB R K 1 450 B
AHSCHIR B AR L2 5. 9 Rl Ah 15 K41 Ee
SR A R S Ot AR R R B (P<
0.01) L 2 (P<0.05) IEA O, (H 5L T BN 7
KRR TR E (P>0.05) XX R, KFHS
S AR S RGO M SR B R IR A DG AR 2

JEG BRI LR AR B AR BeAh R
J3E 5 AR B A LA AR P AR S A K TR
K, O EEAR R BEAMG, RBHSAE Bt
RO AR AN B TR AR SR S LB ARG, 5 AL
TEEREFEIEMC, i UG R R TR
LM R IEAOG, SRR (AR 0 TG . ek
S RIHRCR G AL T B E ARG,

RS TEFKEHTERA 9 FEERAARIA AL REXIEREREXEY

Table 5
of Guangxi')

Correlations among xylem hydraulic architecture and their related traits of nine main tree species in karst forest in Nonggang

MK ZREL  Correlation coefficient

fabr

Index K, Hy D,, Py Ay LMA P, G, WUE,

K, 1.00

Hv -0.48 1.00

D, 0.87 -0.53 1.00

Py —0.85 s 0.53 =0.89 = 1.00

Ay 0.92 =% —-0.68 * 0.85 #* —0.82 % 1.00

LMA -0.32 -0.09 -0.28 0.57 -0.21 1.00

P, 0.83 = -0.57 0.85 -0.74 = 0.78 = -0.33 1.00

G, 0.44 0.02 0.69 * -0.61 0.42 -0.51 0.48 1.00

WUE; 0.18 -0.33 -0.04 0.15 0.12 0.45 0.26 -0.67 = 1.00
l)K%ma,(; R IBH T F Maximum sapwood specific hydraulic conductivity; Hv: ${f1/R{E Huber value; D, : A B3 & H 42 Xylem vessel

diameter; p, : KI 3 BE Wood density; A B - i i AR Single leaf area; LMA. [t i i Leaf mass per unit area; P : et 4 3 Net
photosynthetic rate; G, : SHLEJE Stomatal conductance; WUE; PTEIK R FHRCZR Intrinsic water use efficiency. * ; P<0.05; #* . P<0.01.
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