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Abstract: Vertical stratification is the basic structure of the forest community, but plant hydraulic strategies related to
community vertical layers are poorly understood. We tested the association between plant height and hydraulic architecture
by measuring twig diameter, sapwood area, wood density, vessel diameter, vessel lumen area, and twig specific
conductivity on 25 individuals of 9 species, in a Schima superba community in Tiantong, Zhejiang Province. The results
showed that twig diameter, vessel diameter, vessel lumen area, twig lumen area, sapwood area, and twig specific
conductivity increased significantly with plant height. As a key hydraulic trait, twig specific conductivity positively
associated with vessel diameter and lumen area, twig diameter and lumen area, and sapwood area. The results highlight the
remarkable differences of plant hydraulic architectures and the process of the hydraulic niche partition for plants between

vertical layers in the local forest communities.
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1 HESE®

1.1 BFSERE AR Rt 15

T 5 A, W7V T 0 K 3 B AR BE (29°52'N, 121°39'E) |, i Hiu & Wi AR 1L bl , + 5 Ry 41 s 1 ik
TR AR TS R TR KO L B A S i FIAE i o AR AR, IR A —, — A 1
m LUF o AURJER TR 2 Ao, R S, 4R P3Gl 16.2°C AR PR T AL 1389.7 mm , 4FToFR Y 230—
240 d, EERGSEA G AR AT (Schima superba) R AR Z

AT GRS TR B SR AR GE LI A3 P ) 100 m Ak A S 7] 7 A58 b A1 L %) A fr A % . A
TR 167 m  ARJE3 ) R 250, BEREEM R SRR E 16 m 7247, 3% 80% ; LHFh N RS, 7547
/D Bk (Lithocarpus glaber) o HEARJZHRKEE 5 m, 7% 60% ; T EFZEH D4R 18 ( Rhododendron ovatum) Fll
HERAT (Camellia fraterna) 55 , WA JZ F 5k B ( Hicriopteris glauca) 5
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IR TR O ILER 1,
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e SRR, MY, S5 2 TR TEA R IR, SR 5 FRHEKAE B4, 16 450 kPa fH%E 1 T HE
12 h BLb, BRSO T R T % A BOR S 5 R A, AURRSR 10 kPa D3k A, 2 5—10
kPa/s (A BHTINER] 500 kPa Ze 47, TS 2 5 F 28 105G 28 19 11U il 26 S 4% /K SR HTZ 4R 9
RERREAE

SEMLAETARSE TR B AW B A B AR . Z )5 3 AT G i e ¢, 78 W e 1 i 41
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Table 1 Characteristics of selected species and regression equation between sapwood area (A) and diameter at breast height (DBH) for each

species in Schima superba community in Tiantong, Zhejiang Province

B Y 4\1212*;5( ¥ Uﬂﬁﬁ i
Family Spesies Individual Mean Regres:qmn R P
number height/m equation

1125} Theaceae KT Schima superba 10 13.9+2.9 A=1.2xDBH"% 0.94 <0.001
IR Camellia fraterna 3 3.3+1.1 A=0.71xDBH"Y 0.95 <0.001
KA Eurya loguaiana 1 3.1 A=0.67xDBH!® 0.99 0.01

52318} Fagaceae L8k Lithocarpus glaber 1 16.0 A=1.05xDBH"® 0.99 0.01
KM-AHE Lithocarpus henryi 1 3.2 A=0.85xDBH! 0.98 0.005

HHSTERL Ericaceae ARAE Rhododendron ovatum 6 4.3:1.2  A=0.45xDBH>'® 0.96 0.006

FiR} Lauraceae L1448 Machilus thunbergii 1 2.8 A=0.58xDBH"* 0.99 0.01

SR Hamamelidaceae M4 Loropetalum chinense 1 3.0 A=0.65xDBH"’ 0.93 0.03

IR Symplocaceae HAESHE Symplocos laurina 1 2.5 A=0.57xDBH>" 0.96 0.002

1.3 RJTSAE R/INHBSR % B e

A I S22 A R BT T A AR i, B R BRI 2—4 em 1R B, IFSE 2 RAFAE FAA [
SEWD AR, I E D) R AUR CRAE /N B 1) DD HI 0SB 20—30 pm YT R BB IR GELF RS B3
L, KI5 ZE K FE MR , FEH BB R 2 i 7K | AR R 24 e 8 21— 4% e o] 2 U T e £ 10k 7870 e (4
55, P 95%MKG e 25U i 6, it — A0 EAT SR OK, SE L R RE WT S DRI /N0 e TR 483 |
FIFH PR B A B0

SERL LA ARG K 2k B e e B B 0% ( Olympus DP73, HAS) shill i 38 19 40 A AR,
S W REOR 20 A5, 1 Je e — LS AR AR A 2 it BRI AR A TR AR A NI R
WU ISR AL, L A0 sk 2 40 S0 1k, DL bbb RSB AR A T RO AR SRSl A 3l 4y
B4 (Image—Pro Plus 7.0C, America) Gt i1 F3) 748 B AR 8 1S LS 25 5 U 1 AR b pd S8 50e
e RT3 T4 B 20 L T AR b ) S A R AR R R T AR SR AR A5 B R N IR T AR i S
FERE ARSI TR AR SRR

T3Hb R IBCHT [E] B RASI B A B R, B AR AR I i 3 R N EE A I Se W BRAR Be B
HF, RAHKENEER, 25 B HET 70°C AP T RIS (— M 48 h) , FrfiE T8, BURBERH
DARFRE T
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AT OFFE AR B R AR, 0 TR LRART EARIE I K S 4 MR ik B 35 22 57, It
PR 25 DAL 10 m g FHA WAL, 452 BT A AR I 2 RO 8 S RS BEAS T 4 56 ( Paired-T
test) , 7T TR L SR SRR | ELAR RN A R T AR LB PR s THRR S E B AR AR AR AE B )Z R
FIEARZS WA HIRK R0k 113, 73825 7K T3 A A PR AN PR R 75 B AR o i b 25 22 4k 5 [
I, 73 A7 S 23R A - HC A g o1~ RN g MR ) BA S 25 S

2 #R

2.1 MK I SRR BRI IR S AR RN 5 &R

FEANESEREST FEAE ), KHATE N KMEFURBERTIEE ., THEEMARTE
HEEMA R 2Z T AEE(P>0.05) (£ 2), FEARMTE BN A AL L A
R /N FEA(P<0.01) (£2),

LR M1 A0 S s | S AR R P s T R A 4% AR R P B e LRI S A TR, DA SR Sk B R K R 5 R
v ) i S IEARSE (T 1)

x2 LEMTEAEMREZLSE ARSENLHIERNES

Table 2 Differences in specific conductivity of twigs and xylem vessel and sapwood traits between overstory and understory plants

AR Trait J2AK Overstorey plants TFJZAK Understorey plants
SR Specific conductivity/ (kg s™' kPa mm™) 1.49x107%+0.55x107%a 0.58x107%+0.29x107%h
SEEE Vessel density/ (n/pm?) 7.23x10a%2.08x10a 7.69%10a%2.3% 10a

S5 HAE Vessel diameter/ pum 2.95%10+3.63x10"'a 2.36x10+5.82x107'h
B Vessel lumen area/ pm? 7.02x10%+1.93x10%a 4.67x10%+2.62x10h
KN T AR Twig lumen area/pm? 4.98x10%+1.66x10%a 3.09x10*+1.11x10*b
R BE Twig wood density/ (g/cm?) 4.68x107"'+1.82x107"a 6.42x107'£4.22x107"'a
K B 4% Twig diameter/mm 7.32x107' £0.98x107"a 4.41x107'+1.45x107'h
AL Sapwood area/mm? 42.7x10a%1.10x10a 16.8x10b1.16x10b

[R—AT A R B R AL R A7 A B 35 25 5 (P<0.05)

2.2 FHYIBCR LS R S R R A B R A O 2R
PR3 A AN PN I T AR S AR AN M T AR A T AR L RS A e R R K R B B 5 IE A OG (181 2)
TR AN A 5 S R I R E A (P >0.05)

3 Wit

3.1 ARMAEE AR TE BRI K 1 SRR Y 31

PAHTIL R ZE AR, B 7 ARG 25 BRAE I TR R e BE R R A 3 R 3l i 3 M B 26 7K o3 L S 3R 55K 1 46
MZERAR A IR SR R R ADIEAE R RN, LEARNBSOK LS REERG T ITEAR, BEH
RN TR B 2% AR AN IS TR AR, AR ASE 2 0 T AR R S /K AR A A i R g . PRl %45 2R S
AT IR AR — B, B XA AT ARG R v AN [ 2 BRI AR A Y)Y | HA - /K BE S AR S A A
BRI R B2 . AT AR AL T S A P S 01 B A i TRUE
WIS K ) R R AE S ) 1 ) 0 T B A A AR, BB 1 AR [ 3 2 VA A 1 2 R A K ) 6 S s )
B HOR G A LA A

TEARSZAAZ BT N TR A, v AR RO R K B e | 2 i) B 2% L o1l i
KT BRG], HA B RS AR BRI E A 52 AL, A TARR f b 2 Sy 5 S il i b g
BAEA , LI EHARAE R S AS 55 OB E R R AE K R BEAE 5 m 2247, 2 0] K 32 i AR BEAR !5 Ok, Gx 26
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Fig.1 Regression of plant height with each of physical and hydraulic traits
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Fig.2 Regression of twig specific conductivity with each of vessel, twig and sapwood traits, as well as maximum hydraulic conductivity
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