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Abstract As a valuable conifer tree species cold-resistant drought-resistant and fast-grwoing tree  Pinus sylvestris var.
mongolica has become a major tree species on sandy land in aird and semi-arid areas in “ Three north” regions north
northwest and northeast of China . However the plantations of P. sylvestris var. mongolica have declined at different
degrees in the earliest introduction areas Keerqin sandy land which located at Zhangwu county Liaoning province
northeastern China  since early 1990s. The decline of P. sylvesiris var. mongolica plantations on sandy land was

characterized by two major features i.e. one is top needle and twig withered low growth rate and tree death the other
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10 Pinus sylvestris var. mongolica 4087

is no natural regeneration. In order to examine the causes that led to the no natural regeneration in the plantations on sandy
land the conditions for seed germination seedling survival and growth were tested in both lab and field. In addition the
influences of drought stresses and temperature on the growth of ectomycorrhizal fungi ECM  strains which are symbionts
with P. sylvestris var. mongolica were also examined because P. sylvestris var. mongolica is an ectomycorrhizal fungi
depending species. The results indicated that the germination time of drought stressed seeds was longer than that of the
control treatment the germination percentage and germination rate were lower than those of the control treatment. The heavy
drought stress and the extreme temperatures especially the high temperature over 37°C or 40°C made the ECM fatal.
Combined the observations of soil water content soil water potential and surface temperature in the P. sylvestris var.
mongolica plantation sites we found that the extremely experimental conditions matched the soil water conditions and
extreme temperatures within 5 c¢m soil in the P. sylvestris var. mongolica plantation sites. These suggested that no natural
regeneration in the plantations on sandy land were caused by 1 impact of drought stresses on seed germination 2 the
lack of ectomycorrhizal fungi within surface sand soil 0 —5 cm  which led to the root systems of seedlings death without
the symbiosis of ectomycorrhizal fungi and the extreme environmental conditions on the sandy land which caused the death

of new shoots or seedlings.

Key Words sandy land Mongolian pine/Pinus sylvestiris var. mongolica plantation decline natural regeneration
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Fig. 1 Soil water contents in P. sylvestris var. mongolica plantations
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