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Abstract; [ Objective ] The aim of this study is to evaluate the quantitative population dynamics of Liquidambar
Jformosana under natural succession to provide a theoretical basis for the sustainable forest management on Zijin Mountain
in Nanjing, China.[ Method ] Using the L. formosana population in a fixed sample plot on the southeastern foothill of Zijin
Mountain in Nanjing as the research object, the indices of diameter at breast height (DBH) , height, and crown width of
all individuals were recorded. Subsequently, the DBH of the L. formosana population was divided into nine diameter

classes, which were used as age class surrogates to examine the population structure. An age structure diagram of L.
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Jformosana population was constructed and the population dynamics were described quantitatively using the structural
dynamic index. Finally, the structural characteristics and change trends of the population were analyzed and predicted by
compiling the static life table, constructing the survival, mortality, and disappearance rate curves using the survival
analysis function and linear stationary time series. [ Result] (1) The individual age structure diagram of L. formosana
population was a “pyramid” shape, and the quantitative variability dynamic index of the age structure under intervention
was 0.02, indicating the population is able to maintain a positive growth in the current succession stage. (2) The
survival curve of L. formosana population was inclined to Deevey- I , where the individual survival rate slowly decreased
with an increase in age, while the mortality, disappearance, cumulative mortality, and hazard rates increased, and the
death density diminished. (3) The predicted results from the time-sequence model showed that L. formosana would
continue to grow in a lengthy succession in the future. (4) L. formosana is expected to enter the later stage of life as the
DBH reaches =32.5-37.5 cm, and the ability to resist the interference from the external environment is relatively
poorer. [ Conclusion ] L. formosana is a zonal tree species in northern subtropical and warm temperate regions and has a
strong natural regeneration ability, with the ability to retain many seedlings and a complete age structure on Zijin
Mountain in Nanjing. Therefore, the L. formosana population may occupy the niche of the pioneer species Pinus
massoniana population in a future succession stage. However, it is worth noting that the individuals in the L. formosana
population gradually reach their physiological life span when the DBH reaches age class VI ( = 32.5-37.5 c¢m), and
their ability to resist the interference from the external environment is poor. Accordingly, it is suggested to strengthen the
protection of L. formosana individuals whose DBH reaches 32.5 cm to further improve the scenic splendor of Zijin

Mountain, increase the resistance stability and ecological space expansion potential of the population, and promote the

AT 4

progressive succession of forest communities.
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Table 1 Surveys of 27 tree species in the permanent plot under the coniferous and

broad-leaved mixed forest in Zijin Mountain, Nanjing City

W H@T;im ;;;}m ﬁq;;}m %TE;X}% ﬁ*;Eng oy B/ % R/ %
tree species mean average mean relative relative frt;iiliy 1m\zﬁr§znt
DBH height crown density dominance
WA Liquidambar formosana 16.7 10.3 3.6 32.67 18.73 34.44 85.84
LM Pinus massoniana 29.5 12.6 3.3 8.29 27.34 8.68 44.31
1 Cinnamomum camphora 9.7 7.0 3.0 12.96 5.44 13.76 32.16
IIHAM Lindera glauca 6.6 5.5 2.9 8.91 4.76 9.26 22.93
AL Photinia bodinieri 9.5 6.2 3.3 3.47 4.76 3.65 11.88
IKKZ Metasequoia glyptostroboides 24.2 15.4 3.9 3.34 3.94 3.52 10.80
HiAZ Cryptomeria japonica 20.6 12.0 2.7 3.34 3.53 3.33 10.20
B Pistacia chinensis 9.3 6.8 2.8 3.28 3.40 3.46 10.14
BEM Aphananthe aspera 10.1 6.8 4.8 3.28 2.31 3.39 8.98
it Photinia serratifolia 1.0 5.5 2.8 3.22 2.45 3.26 8.93
¥ R Quercus variabilis 26.8 12.7 5.2 2.78 3.26 1.70 7.74
L Symplocos paniculata 7.1 5.4 2.6 1.24 2.45 1.30 4.99
K55 Ilex chinensis 7.7 5.7 3.0 1.05 2.04 1.11 4.20
=M Acer buergerianum 8.2 6.6 3.7 1.24 1.63 1.04 3.91
KM Celris sinensis 20.1 11.6 5.3 0.87 1.36 0.78 3.01
MFH Platycladus orientalis 10.8 6.7 2.6 0.87 1.09 0.91 2.87
% 2% Yulania denudata 7.3 7.1 4.2 0.68 1.22 0.72 2.62
2K Cunninghamia lanceolata 11.0 6.8 22 0..68 1.22 0.72 2.62
Fil#k Kalopanax septemlobus 8.4 4.7 2.9 0.56 0.95 0.59 2.10
P Hovenia acerba 8.0 7.0 4.0 0.43 0.82 0.52 1.77
] £ % Magnolia grandiflora 8.5 6.9 3.0 0.50 1.09 0.07 1.66
FAA Firmiana simplex 8.7 8.5 2.8 0.37 0.82 0.39 1.58
¥ Cinnamomum camphora 9.0 6.4 2.4 0.47 0.95 0.07 1.49
M Lagerstroemia indica 10.3 8.6 1.7 0.50 0.55 0.20 1.25
WRER Quercus acutissima 46.5 17.4 8.0 0.19 0.68 0.13 1.00
Rt Ulmus parvifolia 26.5 10.2 6.4 0.25 0.41 0.26 0.92
HI#E Robinia pseudoacacia 29.3 11.9 7.6 0.25 0.41 0.26 0.92

WP FEAERE P HES . Tree species were sorted in descending order of their important values,,
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Fig.1 The age structure of Liquidambar formosana

population in the permanent plot under the

coniferous and broad-leaved mixed forest

in Zijin Mountain, Nanjing City
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Table 2 The life table of Liquidambar formosana population in the permanent plot under the coniferous

and broad-leaved mixed forest in Zijin Mountain, Nanjing City

2% B/ em ﬁr‘f?‘% . - . ) L " .

age class DBH class e : : :
| 0~7.5 131 1 000 6.91 0 0.00 1 000 3737 3.74 0.00
I =7.5~12.5 131 1 000 6.91 183 0.18 908 2737 2.74 0.20
il =12.5~17.5 107 817 6.71 282 0.35 676 1 828 2.24 0.42
v =17.5~22.5 70 534 6.28 115 0.21 477 1153 2.16 0.24
\% =22.5~27.5 55 420 6.04 145 0.35 347 676 1.61 0.42
M =27.5~32.5 36 275 5.62 153 0.56 198 328 1.19 0.81
I =32.5~37.5 16 122 4.81 61 0.50 92 130 1.06 0.69
VI =37.5~42.5 8 61 4.11 53 0.88 34 38 0.63 2.08
X =42.5 1 8 2.03 — — 4 4 0.50 2.03

T x. W age class; [,

A x BRI IR R HEACAATE A SK the standardized number of survivals at the start of age class x;d,. M x B x+1 #%

PARMEALIET %L the standardized number of deaths during the interval between age class x and age class x+1;q,. M ox Bl x+1 R IET# the mor-
tality during the interval between age class x and age class x+1;L,. M x 5 x+1 WGBS A the survivals durlng the interval between age

class x and age class x+1;T,. M x BEZAR AR SEL the total individuals from age class x to higher age class;e, . #JF
{H 2K the disappearance rate.

life expectancy of individual enter age class;k, .
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25;0\ 17
O\O\ 6 population in Zijin Mountain, Nanjing City
2.0 '-.-ﬁErEq mortality rate’ 5 L% BB
15 |~ 11§ #k_disappearance rate 7 age DEI—}II l(m S(t) F(t) f(t) A(t)
o | /J\/fﬁ’fkr(ﬁﬁXT@Unl 4 . class crass
the logarithm values of the =
& LOF gandardized survival number '3 I 0~7.5 1.000 0.000 0.000 0.000
05 2 I =7.5~12.5 0.817 0.183 0.046 0.050
0 1 1 =12.5~17.5 0.534 0.466 0.071 0.152
<
L 1 1 1 1 L L 0 v =17.5~22.5 0.420 0.580 0.029 0.204
I m m v v vi i m KX
I age class \4 =22.5~27.5 0.275 0.725 0.036 0.284
2 EEUBETHEAAEMEEEE T N
kR VI =32.5~37.5 0.061 0.939 0.015 0.442
PH 7 z =
VI =37.5~42.5 0.008 0.992 0.013 0.492
Fig.2 The curves of living population, mortality and
X =425 0.000 1.000 0.002 0.500

disappearance rates of Liquidambar formosana
population in the permanent plot under the
coniferous and broad-leaved mixed forest
in Zijin Mountain, Nanjing City
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Table 3 Estimated values of fourdepicted survival

:u\

functions for Liquidambar formosana
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Table 4 Time series prediction of age structure of

Liquidambar formosana population in the
permanent plot under coniferous and broad-
leaved mixed forest in Zijin Mountain,
Nanjing City

TR
agﬂffiss in(liifliiffal M MY M M,
number

I 131

I 131 131

I 107 119 123

v 70 89 103

v 55 63 77 99

VI 36 46 54 80

VI 16 26 36 57 78

VIl 8 12 20 37 60

X 1 5 8 23 42

FEM{D MED MED MSD SRR — A B B X
PV, V VIS AR )5 AP RE A% I 2 A R B i IO (8L, MY,
MY MY MSD represent the predicted value of individual number in
each age class of population after Il , I, V and VI age class using the
first-order moving average model, respectively.

3 3 #®

FE YRR B B, S TR SRR P e~ 4
WERZL RNast e o 538 B, AR
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(=32.5~37.5 cm) J& A REZ Wi A A B Ay, XAk
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REAEAE AR LA U I R T S a3 X 5
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et Bz ¥R ( Quercus variabilis ) FhEE 25 M2 P ph
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