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Abstract: Leaf water use traits usually differ among species in semi-arid zone. In this study, we examined differences on
leaf water use efficiency, which determined by stable isotope methods (8"3C), in the different vertical crown position (top,
middle and lower) and inner and/or surface crown conditions among three tree species in inner China. Studied species were
Populus simonii, Robinia pseudoacacia, and Pinus tabulaeformis. Leaf mass per area (LMA) in P. simonii showed higher
value at top surface crown than lower inner crown, but the other two species showed almost same LMA among crown
position. Leaf water use efficiency (WUE) in P. simonii, R. pseudoacacia was also higher at top surface crown than lower
inner crown, though the values on P. tabulaeformis showed almost same WUE. Positive relation between WUE and leaf
nitrogen content in all species indicate that higher nitrogen content may contribute to have high leaf WUE through
increment of leaf photosynthetic rate. Higher LMA on P. simonii also contribute to higher WUE. These results suggest that
tree leaves at upper crown, which suffer strong desiccate condition, may acclimate to their leaves by having high WUE,
nitrogen content and/or LMA, though changing patterns on the leaf traits differed among species.

Key words: stable carbon isotope, water use efficiency, leaf mass per area, crown position, Loess Plateau
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(FFPRI.) Variations on leaf water use traits in different crown position in three planted tree species in Loess
Plateau, China.
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Table— 1. Diameter, height and crown width of the sampled tree.

; DBH Height Cw
Species n .

i [cm] [m] [m]
Pinus tabulaeformis 5 6.61+£0.25 4.02%£0.02 2.31=%0.17
Populus simonii 5 12.32%+1.87 5.78+041 1,78£0.43
Robinia pseudoacacia 5 12.99+0.79  5.80%+0.67 2.26%0.35
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Fig— 1. Leaf water use efficiency (8"°C), nitrogen content

(N), and LMA in the different position of crown.
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