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Abstract: To promote the process of vegetation restoration due to rocky desertification in southwest China,
Fraxinus malacophylla, a native species in southwest China, has been widely used in local vegetation restoration
projects. To determine its response to different soil moisture conditions, one-year-old F. malacophylla seedlings
were used in a pot experiment to study responses to different soil moisture conditions. The biomass, net photo-
synthetic rate, stomatal conductance, intercellular carbon dioxide concentration, and transpiration rate were
measured for five soil moisture conditions: 40%, 34%, 28%, 22%, and 16% split-plot design with treatments of
W, Wo, Wi, Wy, W5 and 10 replications. The growth characteristic of seedings was measured by steel tape and
balance while the photosynthetic characteristic was measured by 1i-6400. Results showed that (1) F. malaco-
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phylla seedlings could survive in the five soil moisture conditions. The optimum soil moisture treatment for
seedling growth was 28% with a total seedling biomass of 17.16 g. When water conditions were excessive or in-
adequate, growth and photosynthesis of F. malacophylla seedlings decreased (P<<0.05). (2) When soil mois-
ture was <<28%, biomass was preferentially allocated to root growth to help in adapting to a drought environ-
ment, and when soil moisture was 16%, root biomass was over 50%. With low soil moisture, F. malacophylla
improved its drought resistance by closing some stomata to ensure normal photosynthesis. Also, when soil mois-
ture was 16%, drought stress reduced the photosynthetic capacity resulting in a significant decrease in total
biomass, net photosynthetic rate, and water use efficiency (P<<0.05). (3) When the soil moisture condition
was 34% and 40%, root growth of F. malacophylla was hindered leading to a strong decrease in aboveground
biomass and net photosynthetic rate (P<<0.05). (4) Except for the 16% soil moisture treatment, water use effi-
ciency of F. malacophylla with the different soil moisture conditions was > 2.40 mmol -mol™". Thus, F. malaco-
phylla could adapt to the uneven spatial and temporal distribution of soil moisture in the southwest karst region,
but drainage and water logging prevention were necessary during the rainy season. [Ch, 4 fig. 2 tab. 21 ref.]

Key words: botany; Fraxinus malacophylla; soil moisture content; growth characteristics; photosynthetic char-

acteristics
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Table 1 Effects of soil moisture on biomass of Fraxinus malacophylla
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Figure 2 Effect of different soil moisture content on photosynthetic characteristic parameters of Fraxinus malacophylla
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