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Relationship between hydraulic properties and xylem
anatomical structure of subtropical plants

SHANGGUAN Fangjing', ZHAO Mingshui’, ZHANG Bona', TANG Luyao',
QIAN Hairong', XIE Jiangbo', WANG Zhongyuan'

(1. State Key Laboratory of Subtropical Silviculture, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Management Office, National Nature Reserve of Mount Tianmu, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] Plant hydraulic system needs to adapt to the changing water environment. This study
aims to quantify the relationship between plant hydraulic properties and xylem anatomical structure in different
habitats, so as to understand the adaptation strategies of plants to water changes. [Method] Taking 7 species of
gymnosperms and 7 species of angiosperms in subtropical zone as research materials, the differences of embolic
resistance (water potential with 50% loss of plant hydraulic conductivity, Ps,), water transport efficiency (K)
and anatomical structure of plants in different habitats (natural habitat and artificial habitat) were compared and
analyzed, and the relationship between plant hydraulic properties and xylem anatomical structure was explored.
[Result] (1) In different habitats, K, of plants in natural habitat was larger, and Ps, was smaller. The plant
anatomical structure traits had a certain indication of plant hydraulic traits in different habitats. (2) Correlation

analysis showed that the conduit hydraulic diameter and conduit density of angiosperms were significantly
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correlated with K and Ps, (P<<0.05), but the correlations showed the opposite trends in different habitats. The
correlation of tracheid hydraulic diameter and tracheid density of gymnosperms with K, and Ps, showed the
same trend in both habitats. [Conclusion] It may be common for plants to adapt to relatively arid environment
by increasing water transport efficiency in humid areas. The differences in xylem structure and function may be
the reason for the differences in plant water strategies in the same habitat. [Ch, 6 fig. 2 tab. 43 ref.]

Key words: water transport efficiency; embolism resistance; xylem anatomical structure
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Table 1 Basic characteristics for study sites in natural and artificial habitats

B L TR /m ] Q) pH R K %
ASRAESE 30°26'N, 119°73'E 400~450 Virg 9~12 4.85+0.16 29.53+1.21
NT A8 30°15'N, 119°43'E 51~74 =] 15~20 5.23£0.12 35.98+1.22

VLT pHAIE K2 K AR (A A (2 (n=3)
R2 THRFEMN T WK TFEYEAR

Table 2 Basic overview of 7 species of gymnosperms and 7 species of angiospermae
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Figure I Hydraulic functional characteristics of 7 species of angiosperms in natural and artificial habitats
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Figure 2 Hydraulic functional characteristics of 7 species of gymnosperms in natural and artificial habitats
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Figure 3 Hydraulic functional characteristics of 14 studied plants in

different habitats
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Figure 4 Characteristics of xylem anatomical structure of 7 species of angiosperms in natural and artificial habitats

FEEEE K, M Pso 76 BARASRENIEM S, FEAN T AR A Gk 56

BRFAEI K 1 D REPE IR 5 AR BT a5 MRAR G 43 B 22 B (1K1 6C FNIEI 6D): HARAIR T, 7Kg
HAYH KRR FIEMX (P<0.01), 5 Py 2% fAHX (P<001), EH%EES K 2 % AHH X
(P<0.01), 5 Py M & 8 FIEME (P<0.01); NTARET, KNHRES K IEME, 5 Py i, H
5 K. Pso MM B3 (P<0.01), HAMIRYE K B2 (P<0.05), 5 Ps WIEMHX, HiE
L REEE . ORETEE S P O (P<0.05). AN, #EFHYIKI EHE ., BH%EERN
R4 RIS K. Psy BRFF—EBUi e, Hok h ERY K 2 B IEMHE (P<0.05), 5 Ps, 2R FE M
X (P<0.05), EHHES K, BB FNHE (P<0.01), 5 Py 2H 8 EFIEMHSE (P<0.01).
4 itk
4.1 AREEEWKNERERBIEHNES

DAEWFE R . M T TS, Ko R N FE—MEYn K iR, Ao, bRk
TR M SRR T AT A . B AZh, ARES PRI K, B R FATAES, RPARE
BEOAEYIIN A T A ROK AR, X5 FRFR SR —8. MAHERALL ™ 45 ML TR LdRss, v
B Pinus ponderosa TEVP MG Y K, #5513 MAHERALI S5 52 R ] K9 A K, B A= S5 REK
SR BRI IG 0, DS A 42 30 o 1 7K 503 AT o ARG 5 PR 1) A A7 SR s 1T B4 A %38 . Hagen-
Poiseuill R . B @& MUK IR T ZB RN S8 BRI R DIReT K™, SRMAF R YR K
T EBIFARE W m KR ——X 0, 5 R e — 2 i w2227,

FE A ) A ZEBT M 32 PR B 4 i () (8 CL IR S0 2, Sl A, AR AR ZE BT REAT S T R AR R Y
IR RE =S ARG IE AP BRAR AR PIAZ AL, R AR ZEPUELE AR AR BE B Rk, RN T AR
YRR FEBTE 58, X 5 HAJEK S5 A58 45 R — 8. AFASR —mY s Ehit 2 5 8P, X



258 LA 3 Nl N =+ 20224E 4 F 20 H

a A0
@ w
5 o
) &
= =
o

X N, @%ywki @& NN

AN @ R @& e

% %
*E Wy ik

[ R
[ AT 48

%w @%’w)&@z& x{v %&; X oF @wx\fz @{b s %{/ &’f\’

%éb / & %gb
L) Y
)5 B 05 A — ME AR ) A4 85 F 2 7 82 (P<0.05)
A5 BALAIAEST 7 HARTFTHM KR E ZEHHIE

Figure 5 Characteristics of xylem anatomical structure of 7 species of gymnosperms in natural and artificial habitats
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Figure 6 Correlation analysis between hydraulic function and anatomical structure traits of angiosperms and gymnosperms.
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