AR 2005, 29 (60968 ~ 975
Acta Phytoecologica Sinica

5 B R 2R 6 Y S il R A J5 AR IR
FR 2l ) A0 A2 1) AR AL

SH= , a] % ==
TR HHRFT AL
1 ERHABE PR A AL I, ZF B 666303) (2 W ERFERBEAFAR AR, 6RT 1000390

M Z Wests Brown Al Enquist $2 B IR AR K 73A% 310 43 8 P S5 AR CRRTRR WBE A 7R D IN g, A% AT 488 73kl 2 T 1)
S U R B IR B B BRI A AR AN, R BYK T B K o AR 3 B B AR K B TR Ok, AT ASEAS R AL - e 3
FIBEAAH K PR o B A i AR A /K D IR Ui L T B 5E . O 7 40iiE WBE B o R 4 Bl
T S AR A0 B U, 12 SCIFSE T 2 B A A L P R e AR e 6 A SRR R, B 81 C Castanopsis wattii )~ 35 2R
FHRC Lithocarpus chintungensis R EATRCL.  xylocarpus )« KB X ( Cyclobalanopsis stewardiana )~ AR C Schima noron-
hae DA 15745 C Hartia sinensis )R JFCHT A5 5 AEBE A i ADAE IS AOAR A o XIX 6 AMARAIIL 14 BRAEARZEAT T AN R e EA
TR AR A AR IURE s FEAR IR R 0 15 ~ 25 m, $2 IR HUAA AR 510 1) A BRI 237 77 9%, AE AR T 52 R A4 D)
IR B AR E . S5 R TE 14 BREEAR D, AT 4 BRRIR 345 AR B A & B 1S 0 B el 1 Bk
AHYIRAR, e o B AR 348 EARAE A TR LUT AW T35 70 A2 A W J3 B0/ sl A 9 SR A Ak, D M el 6 A B
BRI 3 EAR N )RR B R R R I, A R T AR E AN R . =0
(RIS A 3 85 oy S TR R 1) L A8 B AR v 386 00 A W) R4, SR R 2238 A T AR LU A et DL B BT 250
PRI BRI b 3 2 AR TR DA AT W S AR A T R A R AT B 2 3 BRI 7R NBE L T AR M 1 20 ~ 40 A48 30 F
P AR N2 (EOR MR S AR AE 40 NMERF T RUE . AR RS BRI R K E
1) (1) A2 A SAHA R FA, IF BAR AR B AE R 1 28 HAR WA W W22 . 2SO R R, 48 A% 1Y) il )
Pl A — R RESE LA T 7K 3 i BH g BEAR AAN A4 I KT 38 00 PR SR B LA 6 il ¢ ] ik A 1 1 4 SR AR A
B RIS, A SCEF WBE B,

KEtw TERJE KJIRE WBE BB R TR

AXIAL AND RADIAL CHANGES IN XYLEM ANATOMICAL
CHARACTERISTICS IN SIX EVERGREEN BROADLEAVED
TREE SPECIES IN AILAO MOUNTAIN, YUNNAN

FAN Ze-Xin""?  CAO Kun- Fang'* and ZOU Shou-Qing'
(1 Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences> Mengla> Yunnan 666303, China)

(2 Graduate School of Chinese Academy of Sciences» Beijing 100039, China)
Abstract The model of West, Brown and Enquist shows that total hydraulic resistance in trees can be inde-
pendent of path length provided that vascular conduits taper upward sufficiently. This model contradicts the hy-
draulic limitation hypothesis on tree height growth. To test the validity of this model, we investigated axial and
radial changes in xylem anatomical characteristics of six evergreen broadleaved tree species in a subtropical for-
est in Yunnan. The six species studied included Castanopsis wattii» Lithocarpus chintungensis,> L. xylocar-
puss Cyclobalanopsis stewardiana > Schima noronhaes and Hartia sinensis. The first four species are from the
Fagaceae and the other two species are from Theaceae. Fourteen trees (15 —25 m) were sampled from the six
species . Sapwood cores were taken from each tree at intervals of 1 m along the trunk to study the axial variation
in xylem anatomy. Stem cross sections were collected at three heights from the four Fagaceae species to charac-
terize radial variation. Transverse sections of 50 — 80 pum thickness were made using a sliding microtome. Our
analysis of transverse microscopic sections showed that the conduit lumen diameters increased from the top to
the base of the crown in all trees and to the base of the bole in four trees. Conduit lumen diameter was approx-
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imately constant from the crown base to the tree base in the remaining trees. Vessel density increased with

height, especially within the crown. The lumen/total sapwood area ratio was constant along the trunk in four of

the twelve trees and decreased from the base of the crown to its top in most of the remaining trees. The theoret-

ical specific hydraulic conductivity decreased substantially from the base of the crown to its top and was con-

stant below the crown base in most trees. Conduit lumen diameters increased linearly for the first 20 — 40

years of cambial age and then stabilized in most of the eight trees of Fagaceae. There was no difference in con-

duit lumen diameter produced by the same aged cambium at different aboveground heights. Our results suggest-

ed that axial and radial trends in conduit lumen diameter of the six evergreen broadleaved species were consis-

tent with partial buffering of hydraulic resistance from path length effects. The uniform size of conduit lumens

below the crown base contradicted the critical assumption of constant conduit taper along the trunk in the model

of WBE.
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Castanopsis Lithocarpus L. xylocarpus  Cyclobalanopsis Schima Hartia
wattii chintungensis stewardiana noronhae sinensis
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Fig.1 Axial variations of mean lumen diameter in six evergreen broadleaved tree species
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Castanopsis Lithocarpus L. xylocarpus  Cyclobalanopsis Schima Hartia
wattii chintungensis stewardiana noronhae sinensis
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Fig.2  Axial variations of vessel density in the six evergreen broadleaved tree species
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Castanopsis Lithocarpus L. xylocarpus  Cyclobalanopsis Schima Hartia
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Table 1 ~ Summary of correlations and F-tests of the simple linear regression (SimM) and segmented regression model (SegM) on the data of Figure 1 -4
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e Lumen diameter Vessel density Lumen/total sapwood area kg
S T T P L S TTRT S
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A 0.73 0.85 6.44(16)" 0.72 0.83 5.38(17)" 0.49 0.66 3.87(16)" 0.65 0.76 3.38(16)
B 0.73 0.92 16.77C14)" 0.6l 0.90 20.48C(14>*  0.00 0.45 5.74014>*  0.56 0.83  10.76(14)"
C 0.81 0.88  4.28(15)"  0.86 0.88 1.61C(15) 0.03 0.59 10.04(15)° 0.55 0.73  4.78(15)"
D 0.14 0.86 37.12(14>*  0.61 0.8 13.16(12)* 0.55 0.80 8.47(14>°  0.01 0.82  26.38(12)"
E 0.76 0.92 18.94(19* 0.73 0.91 20.86(19* 0.02 0.10 0.80(19) 0.65 0.79  6.19(19"
F 0.59 0.63 0.66(10) 0.92 0.93 0.22(7) 0.13 0.43 2.57C100 0.10 0.54  4.77010)"
G 0.90 0.90 0.23C17> 0.61 0.80 8.07C17>°  0.46 0.63 3.34015) 0.77 0.85 4.28017)"
H 0.86 0.91  3.99(14>*  0.65 0.68 3.33(13) 0.67 0.84 5.96(12)*  0.83 0.87 2.16(13)
I 0.92 0.93 1.45C16) 0.36 0.59  4.20015)" 0.66 0.71 1.45C15) 0.87 0.88 0.53(15)
J 0.19 0.56 3.32(8) 0.67 0.82 3.13(8) 0.13 0.48 2.61(8) 0.01 0.43 2.99(8)
K 0.80 0.87 4.25(17>*  0.83 0.89 3.93(14)°  0.24 0.55 5.30(17>*  0.75 0.85 6.04(17)"
L 0.84 0.85 0.34(15> 0.66 0.79 4.85(17>*  0.05 0.21 1.85(18) 0.75 0.75 0.72C14>
M 0.44 0.92  31.720100" - - - - - - - - -
N 0.67 0.89 9.97010)" - - -

FPR S HE 1~ 4 PSS, F RS ABE A BIER B E(d = n-4), x RoR FRREZHN F > Fy s The tree letters
parallel with the trees see Fig. 1 —4. The number in the brackets in F-value column indicated the freedom degree of the segmented regression (df = n —4), and

the “ % ” after the F-value indicate the segmented regression was significant ( F > Fy ¢s)
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Fig.5 Variation of mean lumen diameter with annual grown rings from pith at different heights aboveground in four

evergreen broadleaved tree species (Fagaceae)

B SO P BIME + ARUER Data are means + SE, n=3  HEH Lowess BIAILA HF 1 M2k The curve were fitted by Lowess (locally weighted,

piecewises linear regression) with F=0.6-0.9
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