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Population dynamics of Pinus massoniana on eroded land in the soil erosion area

of Changting county
WU Yuyan" *, LI Shouzhong" > ", SUN Suitao" >, YANG Xianyu' >, HUANG Sitong™’, WANGK Kai*"’

1 State Key Laboratory of Subtropical Mountain Ecology ( Founded by Ministry of Science and Technology and Fujian Province) , Fujian Normal University ,
Fuzhou 350007, China
2 College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China

3 National Demonstration Center for Experimental Geography Education, Fujian Normal University , Fuzhou 350007 , China

Abstract: The survival of populations of the pioneer species Pinus massoniana is a key precondition for controlling soil and
water loss in red soil erosion and degradation areas in southern China. Based on studies conducted in degenerating Pinus
massoniana forest plot on the eroded land, the age structure of the population was established, a static life table was
compiled, survival curves and the survival analysis function were constructed, and a time-sequence forecasting model was
applied to evaluate the characteristics of Pinus massoniana population dynamics under habitat stress. The age structure of the
Pinus massoniana population was pyramid type with a wider bottom and narrow top. Young individuals were abundant, with
a low renewal survival rate of deposit, and there were fewer middle-aged and older individuals; the growth rate of the
population was low. Death occurred at all life cycle stages, and the survival curve was a Deevey-1I type, which indicates
that the population fits in the habitat but is sensitive to environmental disturbances. The instabilities of population was in
young and middle-age, while the death density of the newborn seedlings and the middle-aged individuals were high during

the population growth process. The time-sequence model demonstrated that the number of adult individuals would increase as
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the whole population is growing. We suggest appropriate artificial measures to promote survival of the young and middle-aged

individuals, in order to facilitate the continued ecological benefits of Pinus massoniana.

Key Words: Pinus massoniana; age structure; static life table; survival analysis; population dynamics
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Table 1 Basic information of degenerating Pinus massoniana forest plots

\ . ZHiE e . AR SR +EEEKE
W AR LI 4k yo o ORE PHRE bRk
Plot Area/m? Latitude and Altitude/m Slope Coverage/ % Mean basal Mean Soil water
longitude diameter/mm  height/m content/ %
Bl 900 25°37'06"N,116°27'18"E 365 30° 40 31.62+2.15  1.11x0.05 5.03
B2 900 25°37'02"N,116°27'19"E 360 30° 42 31.89+2.03  1.15+0.05 5.05
B3 900 25°36'08"N,116°27'16"E 378 31° 40 32.93+£2.08  1.10+0.06 5.00
B4 900 25°36'02"N,116°27'16"E 390 32° 35 26.77+2.08  1.03+0.04 4.85
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Table 2 Dynamic indices of Pinus massoniana population and size structure
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SHIAFEHUAE Dynamic index value 0.668 0.332 0.136  0.418 0.482 0.523 0.190 0.412 0.503  0.011 0.006
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Table 3 Static life table of Pinus massoniana population

RE x a, L, Inl, d, 4 L, T, ex k,
1 763 1000 6.91 668.41 0.67 665.79 1476.41 1.48 1.10
I 253 332 5.80 110.09 0.33 276.54 810.62 2.44 0.40
I 169 221 5.40 30.14 0.14 206.42 534.08 2.41 0.15
v 146 191 5.25 79.95 0.42 151.38 327.65 1.71 0.54
A% 85 111 4.71 53.74 0.48 84.53 176.28 1.58 0.66
A\l 44 58 4.05 30.14 0.52 42.60 91.74 1.59 0.74
VI 21 28 3.32 5.24 0.19 24.90 49.15 1.79 0.21

X1 17 22 3.10 9.17 0.41 17.69 24.25 1.09 0.53
KX 10 13 2.57 0.00 0.00 6.55 6.55 0.50 0.00

x: 9 Age class; a, AENESL Survival number; l, AENG B Survivors ; d, JSET- 4 Death; q, SETR Mortality rate; L, : [X. /1) iy Span life; e, Iy i]
A Life expectancy; k, .45 Vanish rate
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Fig.2 Survive curve of Pinus massoniana population
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Table 4 Survival curve fitting equations of Pinus massoniana population

ARG MR Types AR Model fitting AR Fitting results F P R?
Deevy- 11 N, = Nye™ N, = 7.864¢ 0-118x 258.687 0.001 0.974
Deevy-1II N,= Nox™ N, = 7.902x 0418 37.842 0.001 0.844
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functional curves
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Fig.5 Time series prediction of Pinus massoniana population
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