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Effects of site conditions and tree age on Robinia pseudoacacia and Populus simonii leaf hy—
draulic traits and drought resistance. LI Jun-hui'® LI Yangyang' > ZHAO Li-min* ZUO Li-
xiang' ('State Key Laboratory of Soil Erosion and Dryland Farming Institute of Soil and Water
Conservation  Chinese Academy of Sciences and Ministry of Water Resources Yangling 712100
Shaanxi  China; *Institute of Soil and Water Conservation Northwest A & F University ~Yangling
712100 Shaanxi China;, * Graduate University of Chinese Academy of Sciences Beijing 100049
China; *College of Resources and Environment Northwest A & F University Yangling 712100
Shaanxi  China) . -Chin. J. Appl. Ecol. 2012 23(9) : 2397 —2403.

Abstract: In order to elucidate the hydro-physiological mechanisms of the formation of ‘dwarf and
aged’ trees two typical tree species Robinia pseudoacacia and Populus simonii on the Loess Plateau
were chosen as the test objects to study their leaf hydraulic traits and drought resistance under
effects of site conditions ( gully bottom tableland and inter-gully slopeland) and tree age. For both
R. pseudoacacia and P. simonii the trees growing on the wet tableland had higher leaf maximum

) and hydraulic vulnerability ( Py,) and the K, decreased with tree

max

hydraulic conductance ( K,
age but the Py, had less difference as compared with the trees growing on the dry slopeland. The
trees growing on the tableland also had higher leaf epidermal conductance and PV curve parameters

( including relative water content at turgor pressure loss point RWC, ~ water potential at turgor pres—

i
sure loss point ¢, and osmotic potential at saturated water contenpt ..) and the leal epidermal
conductance decreased significantly with tree age whereas the PV curve parameters had definite de—
crease. The K was significantly positively correlated with ¢, and the P, had definite correla—
tions with PV curve parameters suggesting that there existed a tradeoff relationship between K,

and drought resistance and Py, was an important drought—esistant trait for the two tree species.
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Fig.1 Profile dynamics of soil moisture at two sites ( mean +

SE n=3).

Rp: R. pseudoacacia; Ps: P. simonii. The same be—
low. 1: Tableland; 1I: Slopeland.
1 N

Table 1 Tree age height and diameter at breast height of
the sample trees ( mean + SE n =3)

Species Sites Age Height Diameter
(a) (m) ((cm)

2~3 2.33+0.20 3.0£0.2

R. pseudoacacia  Slopeland 7~9 5.87+£0.26 11.5+0.2

23 ~25 6.40 +0.06 17.9+0.6

2~3 2.88 +0.31 2.8£0.1

Tableland 7~9 6.30+0.23 7.6+0.6

23 ~25 8.93+0.72 18.9+1.5

3~5 3.20£0.12 4.4+0.3

P. simonii Slopeland 13~15 4.55+0.18 6.9+0.1

23 ~25 7.30+0. 12 13.4+0.4

3~5 6.27 +0.12 4.9+0.3

Tableland 13~15 10.10 £0.75 12.7 +0.2

23 ~25 19.20 +1.53 27.2£0.2
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Fig.2 Leaf hydraulic vulnerability curves of Robinia pseudoacacia and Populus simonii for different sites and tree ages.

T: Tableland; S: Slopeland; Y: Young tree; M: Mid-age tree; O: Old tree. Py, Vertical dashed lines indi-

cated Ps,. The same below.
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Fig.3 [Effects of sites and age on leaf epidermal conductance of
Robinia pseudoacacia and Populus simonii ( mean £ SE n =3) .
S: Sites; A: Age; S x A:
tion. * P<0.05; * %P <0.01; ns: P>0.05.
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2 (Kmax) ~ (PSO)

Table 2 Correlation coefficients between leaf maximum hydraulic conductance ( K,

and parameters of drought resistance (n =6)

max )

leaf hydraulic vulnerability ( P,)

Species Leaf hydraulic traits Leaf epidermal
conductance Relative water Water potential Osmotic potential
content at zero turgor at zero turgor at full turgor

Ko 0.511 0.787 0.968** 0.982**
R. pseudoacacia P 0.092 0.829" 0.943" 0.911"

Ko -0.026 0.961** 0.839" -0.064
P.simonii Ps -0.289 0.848" 0.729 -0.277
3
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