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Responses of leaf photosynthesis in Salix psammophila and Caragana korshinskii to precipi—
tation alteration in the water-wind erosion crisscross region of northern Shaanxi Province.
CHEN Li+u' LI Yangyang” (' College of Forestry Northwest A&F University —Yangling
712100 Shaanxi China; * Institute of Soil and Water Conservation Northwest A&F University
Yangling 712100 Shaanxi China) .

Abstract: To understand the responses of photosynthesis in Salix psammophila and Caragana
korshinskii two shrub species commonly distributed in the water and wind erosion crisscross
region on the Loess Plateau to precipitation alteration a manipulated precipitation experiment
( control water addition by 45% and water reduction by 50%) was conducted. Leaf water rela—
tion photosynthetic capacity leaf morphological structure and nutrient concentration were meas—
ured after three years precipitation manipulation. For Salix there was no difference of predawn
leaf water potential among treatments during both dry and wet season while midday leaf water
potential showed significant responses to both water addition and reduction during the dry season.
For Caragana both predawn and midday leaf water potential significantly decreased by water
reduction and showed no response to water addition. The light-saturated photosynthetic rate
(A,.) in Salix during the dry season and Caragana during both dry and wet changed for the

treatments of water addition and reduction. The enhanced A, in Salix by water addition during

X

dry season was attributed to improved biochemical properties while the decreased A,,, in Salix

during dry season was mainly related to increased CO, diffusion limitation. For Caragana the
increased A, by water increase during the dry season was attributed to decreased stomatal limita—

tion and to decreased CO, diffusion limitation and biochemical limitation during the wet season
respectively. The decreased A, of Caragana by water reduction during both seasons was related
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to increased biochemical limitation. Specific leaf mass N and P contents of both species did not

respond to water addition and reduction indicating that the variation of A

by water availability

max

was not related to leaf structure and nutrient limitation. These results provide reference for evalua—
ting the adaptability of both shrub species and modeling water and carbon cycling under future

climate change.
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Table 1 Soil volumetric water content ( %) in Salix and Caragana stands under different treatments during the dry and wet

season of 2016

0~1m 1~3m 0~1m 1~3m
5.76+0.80 a 9.77+1.14 ab 7.10£0.58 a 10.87+1.08 b
5.26+0.30 a 10.55+0.89 a 8.47+0.61 a 15.25+1.41 a
5.17+0.31 a 7.34+1.81 b 6.90+0.26 a 8.47+0.39 ¢
6.26+0.20 b 10.51+0.39 a 9.18+0.36 a 16.61+0.89 ab
8.91+0.26 a 11.35£0.47 a 10.57+£0.37 a 18.67+1.13 a
6.10£0.25 b 9.90+0.45 b 9.42+0.44 a 11.72+0.31 b

( P<0.05) + 2
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Fig.2 Predawn and midday leaf water potential of different treatments in dry and wet season of 2016 in Salix and Caragana
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Table 2 Leaf mass per area N and P content of different treatments during the dry and wet season in Salix and Caragana
(g em>) (%) (%)
10.69+0.51 10.36+0.52 0.98+0.02 ab 1.17+0.03 0.15+0.01 ab 0.18+0.03
10.46+0.51 10.35+0.21 1.05+£0.05 a 1.21+£0.04 0.17+0.02 a 0.20+0.01
10.31+0.40 10.31+0.26 0.91+0.01 b 1.17+£0.04 0.14+0.01 b 0.18+0.01
Tns Sns T xsna T* S* * T ><Sna T* * S*k * T ><Sns
7.45+0.26 7.24+0.21 1.75+£0.04 ab 1.91+£0.04 0.14+0.02 ab 0.18+0.01
7.07+£0.34 7.48+0.24 1.84+0.02 a 1.94+0.05 0.17+0.01 a 0.19+0.01
6.99+0.62 6.93+0.37 1.64+0.02 b 1.86+0.08 0.13+0.01 b 0.17+0.02
Tns Sns T XS"” T* S* * T ><S"” T~k * S* * T XSns
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Fig.3 Light-saturated photosynthetic rate (A,,,.)
Salix and Caragana under different treatments during the dry and wet season
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Fig.5 Maximum carboxylation velocity and maximum rate of electron transport in Salix and Caragana under different treat—
ments during the dry and wet season
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