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Abstract: To determine water use traits during vegetation succession in Ziwuling forest zone on the Loess
Plateau, we selected three native deciduous tree species: Populus davidiana , Betula platyphylla (early
succession species) and Quercus liaotungensis (climax succession species) from Ziwuling forest zone as the
materials,and compared their hydraulic architecture traits including specific conductivity (K,) ,leaf specific
conductivity (K,), Huber value (HV) and the vulnerability to embolism,etc. The results showed that: (1)
Q. liaotungensis had lower saturated osmotic potential (¥,,) ,osmotic potential at turgor loss point (¥,) ,
relative water content at turgor loss point (RWC,,) and higher leal capacitance (C,,) than that of P. da-
vidiana and B. platyphylla. (2)Quercus liaotungensis had higher maximum K, and lower HV than that of
early succession species P. davidiana and B. platyphylla,thus maximum K, for these three species was the

same. (3)For both leaf and branch,Quercus liaotungensis was more resistant to embolism than P. davidi-

rim B H#:2013-12-19; & B AR Y 2 B 5 :2014-03-21

E£MA - EHKHRFH4 (31070541

EZ R XAEH (1987 —) , B LR A WF o8 Ak » B N FEA WKk 20 A B4R 58598 . E-mail: liucunhai@126. com
* WAGIEH BB ST 0, BN E YK /3370 B B A B 5T . E-mail . yyli@ms. iswe. ac. cn



836 [T A i N // M= S 34 4

ana and B. platyphylla, meanwhile, Q. liaotungensis also had a larger hydraulic safety margin when bal-

anced by the difference of minimum leaf water potential during dry season (¥,;,) and xylem water potential

corresponding to 50% loss of conductivities (¥s,) ,and larger leaf hydraulic protection for branch when es-

timated by the difference between leaf ¥, and branch ¥;,. (4) No hydraulic architecture difference was

found for two early succession species P. davidiana and B. platyphylla. These results demonstrated from

plant hydraulics that higher dehydration tolerance,larger leaf capacity, stronger leaf and branch embolism

resistance, higher hydraulic safety at Q. liaotungensis may be responsible for its higher drought tolerance

compared with early succession species P. davidiana and B. platyphylla.
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Table 1 Tree age,height and diameter at breast

height of the sample trees (n=15)

L oy W W 72
Species Stand Age/a Height/m DBH/cm
alipk
W Pure forest 15~17 10~12 8.4~10.9
P. davidiana R ~ _~ ~
Mixed Torest 14~16 9~11 8.6~10.8
Fi e Pure forest 15~18 13~17 10.2~12.4
B. platyphylla TR 3K P T _ ~
Mixed Torest 13~15 10~11 8.2~8.8
Al bk
K Pure forest 15~16 9 ~10 9.5~11.2
Q. liaotungensis B . - .
Mixed Torest 14~16 7~9 8.9~10.8
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Fig.1 Leaf PV curves for three typical trees
Hollow points indicate data points after turgor loss point for each replication
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Table 2 Leaf PV curve parameters and leaf traits of three typical tree species(mean=+SE,n=6)
i A Nig=s TUE & T F5 35 WEBE R BER WESUR SR &K "?Kfﬁi
Species LMA/(g+*m™2%) LDMC/ % V¥.../MPa ¥,,/MPa RWCy,/ % /' et .
/(mol* m~ 2« MPa™ 1)
114 P. davidiana 71.28+0.61b 39.1£0.4b —1.10440.024a —1.53140.035a 94,.2+0. 1a 0.28240.004b
HH#E B. platyphylla 56.5940. 85¢ 36.140. 2¢ —1.12240.055a —1.53940.037a 91.740.5b 0.256+0.051b
L EM Q. liaotungensis 81.8140.35a 50.941. 1a —1.656+0.050b —2.14040.035b 86.940. 5¢ 0.58540.027a

 F R AR [ F B F R AR AR PV SHE 0,05 K By 5 B .

Note: The different letters in the same column indicate significant differences between different species at 0. 05 level based on LSD test.
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Fig. 2

Leal hydraulic vulnerability curves for three typical trees

The hollow and solid points represent data points of leaf hydraulic vulnerability curves for three typical trees

from pure forests and mixed forests pine trees,and the solid and dashed vertical lines correspond

to leaf W5, and the minimum leaf water potential Wy, in dry season

R3 IHAMHAKTHERILSKE FAMESKE HERERAHZE

Table 3

Specific hydraulic conductivity (K ...) »leaf specific conductivity (K ..) »

Huber value (HV) and wood density (WD) of branches for three typical trees (mean®+SE,n=12)

! SN 5PN AL Huber {8 KM 2
Species Ko max Kimax HV WD
wpectes /(kgem 'es eMPal) /(gem Pes 1 eMPal) /(m? e« m—2X10"1) /(g e cm™?)
¥ P. davidiana 7.2740.54b 1.33+0.13a 1.89+0. 13a 0.474+0.01b
FI#E B. platyphylla 10.39+1. 15b 1.4140. 20a 1.3640. 32ab 0.4240.01c
LA ¥R Q. Liaotungensis 14.62+1. 84a 1.71%0. 26a 1.1740.08b 0.53%+0.01la

T e h [ S A ) 7 B R R R TR A TE 5 0K L it 22 5 3 1k

Note: The different letters in the same column indicate significant differences between different species at P<C0. 05 based on LSD test.
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Fig. 3 Stem hydraulic vulnerability curves for three typical trees
The hollow points(—SE) and solid points(+SE) represent data points of stem hydraulic vulnerability curves for three
typical trees from pure forests and mixed forests pine trees; The vertical dotted and solid lines, respectively, correspond to
the minimum leaf water potential ¥,,;, in dry season and branch W, ; cross-type points represent
midday field embolism; The stem hydraulic vulnerability curve for Q. liaotungensis was measured by two methods;
The left curve corresponds to bench dehydration method and the right curve was measured by air injection method
4 SHADMMEINKSERORLER
Table 4 Stem and leaf hydraulic safety margins for three typical trees/MPa
Vs
o Vi, SMi Mo SMict e
species - Leaf T Stem
i P. davidiana —1.59 —1.69 —1.92 0.10 0.33 0.23
F M B. platyphylla —1.55 —1.61 —1.79 0. 06 0. 24 0.18
T AE¥E Q. liaotungensis —1.81 —2.16 —2.73 0. 35 0.92 0.57
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Note: iin. The minimum leaf water potential in dry season; Ws,. Leaf or stem xylem water potential corresponding to 50% loss of leaf hy-

draulic conductivity or branch hydraulic conductivity ; SM|..;. Safety margin of leaf water transport (Wiinieat ¥s0) 5 SMiem. Safety margin of stem

water transport (Wyi,-stem Wso) 3 SMicat-siem. Safety margin of leaf to stem water transport (leal Wso-stem Ws,).
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