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Abstract; Logging is one of the most common forms of human disturbance for plants. Population structure and its dynamics
experience rapid changes and regulates following logging. We studied the life history traits and population dynamics of a long
~lived dominant tree Pinus massoniana in the red soil eroded and degraded region of China. Demographic data from four
annual censuses (2013—2016) were used to parameterize integral projection model (IPM) to determine changes in
population growth rate and their contributions to population development. The results showed that: the population growth
rate (A ) declined gradually (A <1) over time in the logged forestland. During the censuses periods, the number of
seedlings decreased substantially, whereas juveniles and adults increased slightly. Mortality was observed during all life
stages, mainly in seedlings and small individuals. Diameter growth increased with individual’s size, with adult individuals
showing faster growth than those at other life stages. Reproduction probability increased gradually, but the number of new

recruits declined. In addition, elasticity analysis revealed that the survival of individuals, especially seedlings, was the key
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for population growth. The growth of the small individuals positively affected population development, while the growth of

large plants had negative effects. There were minimal contributions of shrinkage and fecundity to population growth rate.

Key Words: Pinus massoniana; population dynamics; logging; integral projection model; elasticity analyze; eroded and

degraded region
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Fig.1 Fitting vital rates functions to the Pinus massoniana data during 2013—2016
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Table 1 Statistical models and parameter estimates used to construct the kernel for the Integral Projection Models of Pinus massoniana during

2013—2016( period 1—3)

MEHZH

Demographic Rk BRE Demographic H‘J‘ﬁﬂ W
Period Model Period Model
paramelers paramelers
FEHHEE s | Logit(s)=1.920(0.206) +0.009(0.010) x 3 w=4.455(0.443) +1.109(0.016 ) x
Survival probability/ % n=340,R?>=0.006,P<0.05 n=302,R*=0.943,P<0.001
) Logit(s)=1.026(0.154) +0.023(0.009) x HEKRR2 o2 1 02=5.157(1.188) +0.251(0.044) x
n=339,R*=0.035,P<0.05 Variance of n=290,R?*=0.099,P<0.001
5 Logit(s)= 1.400(0.170) +0.008(0.007) x growth/mm s 0=17.510(3.046) +0.321(0.109) x
n=386,R*=0.006,P<0.05 n=268,R?=0.028,P<0.01
FHMER p, Logit(Py)=-7.498(1.753) +0.057(0.018 ) x ; 02=16.761(4.352) +0.967(0.153 ) x
Reproduction probability/ % n=340,R>=0.450, P<0.01 n=302,R*=0.115,P<0.001
) Logit(s)= -4.267(0.400) +0.046(0.007)x || HrH: K/ Mdi 1 EASME I =2.184
n=339,R*=0.030,P<0.001 Size distribution of J7#£=2.303,n=68
, Logit(5)= ~3.913(0.348) +0.061 (0.009) || " recruits/mm ) EASMi I = 1.553
n=386,R?>=0.426,P<0.001 Ji#=3.624,n=59
TR o X w=1.937(0.213) +1.035(0.008) 3 EZMIE =2.056
Future size/mm n=290,R>=0.987,P<0.001 Jr%=2.484,n=25
) w=4.221(0.350) +1.019(0.012) x

n=268,R?=0.961, P<0.001
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Fig.2  Population structural variation characteristics of Pinus

massoniana in logged forestland (2014—2016)
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Table 2 Population growth rates (A) and confidence intervals of Pinus massoniana in different periods

i 1 Period PR Population growth rate B {E X [f] Confidence intervals
1 0.9511 [0.9504,0.9518]
2 0.9638 [0.9625,0.9651]
3 0.8882 [0.8863,0.8901]
0.025 0.025
0.020 0.020
0.015 | 0.015
0.010 | 0.010
0.005 | 0.005 “e
%‘ 0} {mznm=mecan T S oF - LTz == et e -,é-i;_g;:i;;;i-_;;;z
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Fig.3 Elasticity analysis of life stage for the integral projection model fitted to Pinus massoniana during 2013—2016
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