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Fig 1 The distribution of size classes for Pinus thunbergii population in the study area
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Fig 2 The change of number of seedlings sgplings and snall trees under different adult tree densities
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Fig 3 The change of number of seedlings, splings and snall treeswith increasing distance to the coast
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Fig 5 The change of number of sedlings, sgplings and snall treeswith different shrub coverage
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Fig 4 The change of number of seedlings, sgplings and snall treeswith different grass coverage
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Effects of Adult TreeDensity, D istance to Coast and Under story
on Natural Regeneration of Pinus thunbergii Coastal
Protection Forest in Yantai Region

ZHANG Zhi-dong, HAN Guang-xuan, MAO Pei-li, WANG Guangmei, XUE Qin-zhao
(Yantai Ingtitute of Coastal Zone Research for Sustainable Development, CAS, Yantai 264003, China)

Abstract: Pinus thunbergii coastal protection forests are important aswindbreaks and tide breaks
and in stabilizing sand dunes and protecting the local enviomment The sustainable development
of P. thunbergii coastal forest depends, to a great extent, on the success of natural generation
However, the influence of ecological factorson the natural regeneration in a P. thunbergii coastal
forest is rarely explored In order o understand the natural regeneration mechanisn of the P.
thunbergii coastal protection forest, 42 plots (10 m x10 m) were investigated in Yantai region of
Shandong province, China The effects of adult tree density, distance © coast, herbaceous and
shrub cover on natural regeneration of P. thunbergii coastal protection forestwere studied by dtatis
tical analysismethods The reaults indicated that size structuresof stand population of P. thunber-
gii exhibit the characteristic reverse J-distribution (R’ =0. 99) generally indicative of slf-replica-
ting, stable, uneven-age population The number of seedlings, splings and snall tree varied
throughout the study plots depending on adult tree density, distance to coast, herbaceous and
shrub cover The number of seedlings and sgplings increased first and then decreased with the in-
crease of adult tree density and distance  ocoast, and showed descending trend with the increase
of understory herbaceous and shrub cover The individual number of snall treeswas positively
correlated with shrub cover, and shoved no clear correlation with adult tree density, distance to
coast and herbaceous cover Our reaults proved that different life stages (e g , seedling, sp-
ling, snall tree) of regeneration plantlet exhibit different adgptive strategies and mechanisns un-
der the impact of adult tree density, distance to coast and undersiory. An effective understanding
of those regeneration rules is a prerequisite for developing sustainable management of P. thunbergii
coastal protection forest

Key words population ecology; natural regeneration; size structure; Pinus thunbergii; coastal
protection forest



