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Impact of water stress on survival and photosynthesis of Mongolian pine
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Abstract : Mongolian pine (Pinus sylvestris I.. var. mongolica Litv. ) is one of the key tree species in plantation establishment.
Due to well adapted nature for drought condition, it has been broadly introduced on sandy land in “Three North” regions of

China (north, northwest and northeast). Since environmental conditions of sandy land ecosystems are not very favorable for all
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kind of vegetation development due to poor water holding capacity and less soil moisture level in the soil; such a problem as a
rapid decline has occurred in the earliest Mongolian pine plantations on Keergin sandy land located at Zhangwu county,
Liaoning province, northeastern China. In order to examine the effects of water stress on survival and rate of photosynthesis
for Mongolian pine seedlings, we established an experiment on sandy land. We measured the drought tolerance characteristics
and the responses of water stress levels on the photosynthetic efficiency of Mongolian pine seedlings at different ages. Results
indicated that the threshold value of soil water content for Mongolian pine seedling survival ranged from 1.5 to 1. 8% (8.6 to
10. 3% of the field capacity). However, these values were not significantly different among seedling ages. In the controlled
environment study, there were three watering regimes which were watered at various levels of soil water content., i.e. , 40, 30
and 20% field capacity, respectively. The instantaneous photosynthesis rate (IPR) in response to water stress showed that IPR
decreased with increasing level of water stress. The stress of 40% field capacity did not influence IPR of the seedlings. The
physiological variables of stomatal conductance, CO, concentration inside the cell and transpiration rate showed a same
tendency to IPR under the water stress. These results may be explained by the changes in stomatal conductance induced by soil
water depletion. In addition, as the material of photosynthesis, when water is not sufficient, IPR also decreased. Therefore,
there were no significant differences on IPR and physiological variables between 2-year old seedlings and 4-year old seedlings
under different water stress. However, the water-use efficiency (WUE) of seedlings was not substantially influenced under the
stress of 40% field capacity, while increased under the water stresses of 30% and 20% field capacity, respectively. This result
evidently indicated that Mongolian pine is a drought tolerance, hardy species in nature; as well as exhibited saving water-use
strategy in a sandy land ecosystem.

Key words: water stress; sandy land; Mongolian pine/Pinus sylvestris var. mongolicas survival; photosynthesis; water use
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