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Abstract: In this study, we measured the branch xylem structure of 85 woody plant species at the Shanghai
Chenshan Botanical Garden to compare vessel characteristics among different life forms and check their

phylogenetic signals. The trade-off between vessel density and vessel size was subsequently compared
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among different life forms. The results showed that: (D The vessel diameter ((28.55 4 8.84) pm) and vessel
ratio (8.7% + 2.89%) of evergreen woody plants were significantly smaller than the vessel diameter
((35.81 + 13.92) um) and vessel ratio (12.7% + 4.82%) of deciduous woody plants; meanwhile, there was no
significant difference observed in the vessel density between evergreen plants ((149.3 + 75.62) N/mm?®) and
deciduous plants ((164.5 4+ 154.28) N/mm?®). The vessel diameter of trees ((35.86 + 13.5) pm) was
significantly larger than that of shrubs ((26.24 + 8.84) pm), but there was no significant difference observed
in the vessel ratio and vessel density between trees (12.09% + 5.01%; (151.9 + 142.73) N/mm?®) and shrubs
(10.59% + 2.99%; (208.7 + 126.37) N/mm?). @ There were significant phylogenetic signals observed in
vessel diameter and vessel density, and the signal of vessel density was larger than that of vessel diameter.
There was, however, no obvious phylogenetic signal in the vessel ratio. @ The standardized major axis
test indicated that the trade-off between vessel density and vessel size existed in all life forms, with
a common slope coefficient of ~0.89 and a 95% confidence interval (-0.98 ~ —0.79). However, the
intercept of evergreen trees was significantly smaller than that of deciduous trees, suggesting that

deciduous trees have a larger vessel diameter than evergreen trees for a given vessel density.
Keywords: plant functional traits; vessel traits; life form; density-size trade-offs; phylogeny

0 3l

R SRAE A ) A B A5 H0 1 B B2 LR 43, 5 ML A FK 738 B 550G R B U0, KR 8 AR BT A 91
ghkly, UHORSE RIS, RRUE WA MR SR S MR, NI R A s Al YK sy is e ). BRTE A
TR Z W FTUESE T AP AR T 3 i 1) 28 4 55 3003 2 () A AR AU -0 T 48 R AR 1Y) ) SRS B8 R 2 #h 7K 40
1z i 1 AR R R L AV 2 TA) AU e i 1, S e B AT ) ) B AR BRAE A L B AR Y S RN
5] B AU A 5 22 P . AR P9 5 71 -53K J1 156 P)(Cohension-Tension Theory), F84 PN #5200 A2 A8
AR T 7K 5318 i ok BRAFAE — 8 KURS:, A0 Vo B2 184 hn 2 38 I /K 33 i R BEL T 9, 3 i 2803 1Y) 3 v A5
TG TRORW A HARY, M8 AR K, FEK s M & sk 2 5y 77 4B S0, 80 ZE 4P,
KL, R TARBE K s R 54 4 A8 KON % B 2 M]3l AR AR R G &1,

VE R E LY D Be R Z —, BT R Z B80T Y248 i 5T 35 2 C 12 AR AR A Y R 5
BREE b7 A AR A s 22 5, BITE F SR PRR S5 4 T XS IRBE DR 7 A g o [0, A 177 3% 90 1 3R A R L g o
(1) 25 5 B 3 2 b PN AR S A R AR g PR BE T AR A 6T T A BE b3 A 3 A RN AR S5 SEAIE AT AT R AN G
T L an, AR AR N X R R A Y 3 R TE AR Y A AT Y, R A BN R HAR,
MR SE SR, IF B RE IR, OGN T35, $2 B 7K /- M ORI RIE 2 4. X IR I
REATPAF AR b 7 RS A AT R B, FE T R B AU OL T, AR 48 45 A i
i T A VLA S, T 2 ER PR 2R B i ) R e 1,

J—J7 M, YR DI Re IR A2 RSk B FHEAL RS2 . )b Ak R 5 A A ) R R R Ak S 2%
S EZER R Z —. AR VAR Z 0] e AE A R S, 28 YA e A 27 - 3R AR L™,
O3 A U R X PR AE D RE MR L I S AR T B AR L DR, A ST AR W) 2 e R R ] 2% R slAH SC MR
AVEZERFEREEN, REERRABEENRELEES. BT, C8f Kadt it iEy
PRI RE MR Z RGE R T, UHETEAE Y FPER P R Z a2 B 5 RELEFFES, I
AR, RS R MRS R R A I ROA Y AR MR RS R B RS R T
I P R 0 LR 22 5 0 1 AR P Rt B A A T 3 BH S i R G R A . BN, XA S A 4 it
IR o L MR 5 AR O, R s BB RE L B 5 5. LT o R kst
KIMARAHY ) FEHE, RE AR AR EREHERYEFERENRELE G5

n\\\«



144 IR R 22 22 4R (H SRR hR) 2021 4F

PIFESR TAZR FE RN E 2 R T A AR AR5 T BMIR 22 5 B S &, FEX R DL R, i T
W R L FFHNRMRIAEN, RYEA T WIS B R VAR w0 A 5 X oy A Pl 4
NAEYIE PR MR GRS B, HALSAE T ARA MY Z R+ E, HAAEMBEIRET &0E T, Ot
MR e KO 26—, AT LAGRE SR ) I A A B0 22 S S B0 A8 S, AT S PR 058 S e, B ™
PEAC IR ZR B P, A7 ) A 06 5 A e RS G 2R PR . DRI, A SO I T 7 11 e 1 AR el L
ARAFEYNE ] FZWFEXS G, TR SRR AE AN R AR 16 B AR R A 25 57 R R G TG 5, Ik
0 S A 9 R - R/ NS 5 2R AR

1 M#HEF*

L1 #F% KSR

AW ST 0 X ey b TR LAY B (31°4'417N, 121°10'497E). Fal XA T b 17 4% LR 9% X
P, T R 207 hm?™ B XU T B 2R KB I S, AR AR 15.6 °C, SRR
~8.9 °C, T iRE 37.6 °C, BF/KE A 1213 mm, PUZ4r0, 7l A FE4EP T 5—9 H®. g
J LR Y e AP £ o N TR A, HAE TG BREE— 3K
12 R I &
1.2.1  FEACRAEE

ABIFFEAE L1 T R LA ) Bl PN BE IR B2 3 85 el PN B IR AAR ), R AR )R 4R 24 BRAS R AN
A, MR LA TR AR, R LRGN 3 by SRR TR R 14 B L JE 0T R TR 5T B R SRR ER 4 Fh
A& RE MFE A 10 Fh. BRI YR A NI B A 4500 13 A IR FE BT BRI AY 70 cm AL BY W, 76 A% 2k 3
TBBY T 2 ~ 4 cm /N, A SR BE AR AR T AR, 2 R — I B B 4 I RO T S T A A 1 2 4 TR
HORAE, A IS0 = RIS AR IR EEA REER (DY) B (R FEHEE(p)iX 34
fabn (L% 1).

®1 FEMRER

Tab. 1 Characteristics of vessels

IR RS HER i
SR Dy ST m
S kil Ry P L T L %
S p TR S N/mun

1.2.2 YRR E

IR 5% K A YD R X6 A T 3-S5 48 M ol P bR AT R B I 227 |y TR S S & IR A B 2465 L 1
FYEA IS, S 5IRE YR KRR N, 1085 G BAS R0 (. H b R 20 200 41 i BE A
JH I A K, 2 0 AT 2K 3 T e R 4 B €2, T A 00 R R P /0N 00 R RE Y e BT £ S 2 RN
WAL L, SRR B A —E W, 5 T AR R, S reAR e S0 s, Bk
A, 5L 1.

(1) Ul

W AE P E AR DA ZH 2T 5 9 v B R4 e R T AR AR VR, TR A MLIAE 20 pm 2845 VI A
A, HBEEMBRRBCT IR SRR R 5888, 8 T B 1k )5 2252560 5 80 0 D) R R AR 5 U8 17 2 il 114 56 56
B IR B eSS 3 AR EEAR T BT 2K .



5 2 3 Rk, 55 LR LR FE AR A R 4 AT B R S U G R 145

(2) et

it 12 £L- B 3 i G 6 700 R A T g €. 1 S T ZE R K Pk 25 BR IR R G A AR AS 5 )18 5 R )5 IR 4L-
BT 7R BT TR A G R B0 R AR e £ 2 min, I FHZRIRK R 6 UK, YR ZRTR 6. B, 0 50%. 75%.
96%. 100% LR Ye AEA AT IR K AL B, 7% T W1 5] (Neo-clear, Merck Millipore) # ¥ 2 min.

D

3 s
« AT

(a) KIEH (Hibiscus mutabilis) (b) B (Dalbergia assamica)

Y bl LA AT — LR 1 €5 B A
Bl 1 AR A B Ak i ]

Fig. 1  Anatomical section of the xylem of twigs
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Fig. 2 Comparison of vessel characteristics between evergreen and deciduous plants
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Fig. 3 Comparison of vessel characteristics between trees and shrubs
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Relationship between vessel density and vessel size among different life forms based on SMA analysis
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