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QIN Jing; HE Kangning; ZHU Yanwyan- Relationship between photosynthetic physiological
characteristics of several common shrub species and soil water content in Hobq Desert of Inner
Mongolia, northern China. Journal of Beijing Forestry Uniersity (2009) 31(1) 37743 [Ch, 18 ref. ]Key
Laboratory of Soil and Water Conservation & Desertification Combating of Ministry of Education: School of Soil
and Water Conservation: Beijing Forestry University. 100083, P. R. China-

The Licor6400 portable photosynthesis system was used to measure photosynthetic physiological
parameters of three-year-old ramosest tamarisk ( Tamarix ramosissima Ledeb- ), small-leaved pea-shrub
( Caragana microphylla Lam- ) and Mongolian sweet vetch ( Hedysarum mongolicum Turcz - ) under different
soil water content ( SWC) and simulated photosynthetic conditions in Hobq Desert of Inner Mongolia, northern
China from July to September in 2006. Measured variables included light saturation point ( LSP). light
compensate point ( LCP ), apparent quantum yield ( AQY ). net photosynthetic rate ( P, ) stomatal
conductance ( G, ), transpiration rate ( T,), CO2 concentration ( C;) and carboxylation efficiency ( CE)- The
SPSS software was used to develop the quantitative relations between photosynthetic physiological parameters
and SWC- The results indicated that photosynthetic physiological parameters had a clear thresholdresponse to
the variations of SWC. Under different SWC. the increasing extent of the maximum P, (Pupe ) of T-
amosissima> C - microphylla and H-  mongolicum was 5.21, 6.48 and 14.31 tmol/ (m2 *s ) respectively -
Variations of LSP in different SWC were not apparent and varied from 1 000 to 1 400 Umol/ (m2 *s). The LCP
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decreased with the increase of SWC and varied from 21.7 to 74.1 Hmol/ (m2 *s)- The AQY increased with the
increase of SWC and varied from 0.01 to 0.04. The optimum SWC to maintain P for T- amosissima C-

microphylla and H- mongolicum was 13.8%, 13.3% and 15.2%, respectively - The optimum SWC to
achieve the maximum water use efficiency ( WUE) of the three shrub species was 10.0%, 11.0% and
8.5%, respectively - Soil water compensation point for hydration of the three shrub species was 1. 1%, 0.8%

and 0.9%, respectively - It is concluded that the optimum SWC for T- amosissima, C- microphylla and H-
mongolicumn should be 10. 0%—13.8%, 11.0%—13.3% and 8.5%—15.2%, respectively -
Key words  photosynthetic physiological parameters ; net photosynthetic rate ; water use efficiency ; soil water

content ; Hobq Desert
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TABLE 1 Light response of P, of three shrub species under different SWC
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TABLE 2 Mathematical simulation models of the relationship between photosynthetic
physiological characteristics of three shrub species and SWC
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FIGURE 1 Variations of P, of three shrub
species under different SWC
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TABLE 3 Corresponding SWC to the maximum photosynthetic
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under different SWC
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FIGURE 3 Variations of G, of three shrub species under different SWC
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