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Abstract: Pinus tabulaeformis and Platycladus orientalis are two different types of drought-tolerant tree
species. In order to further understand the mechanisms of water transportation and drought tolerance, the
present study. using the basic theory of hydraulic architecture, measured and analyzed the hydraulic
architecture parameters of P. tabulaeformis and P. orientalis seedlings (4 years old) using improved
flushing method with normal water supply. The results showed that both P. tabulaeformis and P.
orientalis seedlings had constriction area. The stem diameter of seedlings in constriction area was higher
than that in non-constriction area, while the hydraulic conductivity in constriction area was lower than that
in non-constriction area. The existence of the constriction area is in favor of trunks and tops of trees for
water capturing because the constriction area raises the resistance of water transportation of ramification.,
which is propitious to competition for survival of individual seedling. The hydraulic conductivities of P.
tabulaeformis and P. orientalis seedlings increased with functional xylem diameter of stems, indicating that
the water transportation capacity of thicker branches was higher than that of thinner ones. In the same size
of functional xylem diameter, the hydraulic conductivity of P. tabulaeformis seedling was higher than that
of Platycladus orientalis, suggesting that the water transportation capacity of P. tabulaeformis seedling
was higher than that of P. orientalis. The specific conductivities of P. tabulaeformis and P. orientalis
seedlings increased logarithmically with functional xylem diameter of stems, indicating that porosity and
water transportation efficiency of thicker branches were higher than that of thinner ones. The leaf specific
conductivities of P. tabulaeformis and P. orientalis seedlings increased linearly with functional xylem
diameter of stems. It is one of the important ecology strategies of drought tolerance for seedlings to
survive in water stress, in which thinner, smaller and distal branches are harder to capture water than

thicker ones, and they will be removed away from a “water-supply list” in order to guarantee the survival
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of the bigger apparatuses, such as trunks and thicker branches. The Huber value of P. tabulaeformis and
P. orientalis seedlings increased linearly with functional xylem diameter, suggesting that the thicker the
branches, the more the stem issues were involved in supplying water for distal leaf. In the same size of
functional xylem diameter, the specific conductivity, leaf specific conductivity and Huber value of P.
tabulaeformis were higher than those of P. orientalis seedlings. It suggested that P. tabulaeformis
seedlings had higher efficiency of water transportation, lower water potential gradient and more stem issue
involvement in supplying water for distal leaf than P. orientalis seedlings if water supply was enough and
transpiration was the same.
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Fig. 5 The relation of functional xylem diameter of
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seedlings and leaf specific conductivity

’ s ’

17. 84 mm (0.133g *m » MPa ' * min" '« g 1) 2mm
(0.005g *m * MPa ' emin '+ g™ ') 26.6 . 19. 12 mm (0. 0446g
*me*MPa ' min'eg ") 2. 48mm (0.005m « MPa + min~') 8.92 ,
E s 2mm 19mm 8.92
o s s 6mm
, (0.0378g *m * MPa ' emin '+ g ") (0.0169g * m « MPa™! +
min 'eg ) 2.24 E s
2.4 (HV)
(HV) ( ) ( s
), :
HV = Aw/ LA
s FLZTO
6 b
¥y =0.0022x + 0.0191 (= € [2,18],r = 0.975,n = 82)
y = 0.0012x + 0.0077 (x € [2,20],r = 0.953,n = 85)
'y 3T 37 in °
18mm s (0.059%cm » g ) 2mm (0. 024cm
cg ) 2.46 20mm s (0.0317cm » g ") 2mm

(0.010lem =g ")  3.14

°

6mm ,

(0.0323cm = g™ 1)

’

’ ’

(0.0149cm » g ') 2.17



2]

[3]

[4]

[6]

[7]

[8]
L9]

11 N 1895
3 N , 008
QY) N E 2 006 Ei £
=1 g 004
’ T EZom i
@ Plavycladus orientatis
o ’ = 000 L L »
0 5 10 15 20
, kA EEE
Functiooal xylem dismcter (mm})
9
(2) , Functional xylem diameter (mm)
6
9
9
Fig. 6 The relation of functional xylem diameter of
’ Pinus tabulaeformis and Platycladus orientalis seedlings
° ’ and Huber value
9’
(3) s
o 9 ’
) s
b b b .,
b o
s E s o
(5) s
b o ’
[1] LiJY(< ), Zhai H B( ). Hydraulic architecture and drought resistance of woody plants. Chin. J.
Appl. Ecol. (in Chinese) ( )» 2000, 11(2); 301~305.

Tyree M T &. Ewers F W. The hydraulic architecture of trees and other woody plants. New Phytol,1991,119;
345~360.

Li] Y( ). Studies on drought tolerance of some main tree species used in afforestation in Taihang Mountain
Region. J. Beijing For Univ. (in Chinese) ( ) (D~(VD, 1991, 13(supp. 1~2): 1~24; 230
~280.

Li]J Y( ), Zhang J G( ), Jiang ] P( ). Studies on classification models and mechanisms of

drought tolerance of chief afforestation species in the northern part of China. J. Beijing For Univ. (in Chinese)

( ) (D), 1993, 15(3): 1~9.

Zhang ] G( ), LiJ Y( ), Jiang J P( ). A study on water parameters of plantations in mountain
areas of west Beijing(1)~ (II). J. Beijing For Univ. (in Chinese) ( )y 1994, 16(1): 1~12.
Zhang S X( )» Richter H. The refilling of embolized xylem in Taxus baccata. .J. Northwest For College(in
Chinese) ( ), 1996, 11: 6~8.

LiJ L( ). The method for rapidly measuring conifer leaf area. Chin. For Sci. Tech. Com. (in Chinese) (

), 1985, (10): 3.
Zimmermann M H. Hydraumic architecture of some diffuse-porous trees. Can. J. Bot. , 1978, 56: 2286~2295.
Sperry J S, Donnelly ] R, Tyree M T. A method for measuring hydraulic conductivity and embolism in xylem.

Plant ,Cell and Environment. 1988, 11: 35~40.



