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Population Structure and Its Quantity Dynamics of Acer catalpifolium
of Karst Forest in Maolan National Natural Reserve

WU Bangli, LONG Cuiling” , QIN Suitao

(College of Geography and Environmental Sciences, Guizhou Normal University, Guiyang 550001, China)

Abstract: Acer catalpifolium is a rare and endangered tree species endemic to China, and is the second im-
portant protected plant in the country. In order to clarify the structure of A. catalpi folium population and
analyze its current survival situation, we selected the typical forest communities in karst forest of Maolan
National Natural Reserve located at the junction of Guizhou and Guangxi. Using method of censusing every
individual to analyze the population structure and population dynamics of A. catalpifolium we studied the
aspects of height, diameter class, static life table, survival curve and life expectancy, providing theoretical
basis for the population restoration, and reconstruction of forest ecosystems in degraded karst area. The
results showed that; (1) the importance value of A. catalpifolium in the community is low [ valley
(0. 255), funnel (0. 243), hillside (0.188) ], which is a non-dominant species in the Maolan karst forest.
(2) A. catalpifolium population distributes in three community types of different topography sites: they
are valley forest, funnel forest and hillside forest. A. catalpifolium grows the best with the most amount

in valley forest, followed by funnel forest, but the worst and least in hillside forest. (3) A. catalpifolium
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in different habitats were serious shortage of | diameter class (DBH <C 2.5 cm,H < 33 cm) individuals,
but [I diameter class (DBH <C 2. 5cm,H = 33 ¢m) individuals accounted for a large proportion, the num-
ber of middle and large trees were less, characterized by a stable population. (4) In different habitats, the
survival numbers of A. catalpifolium population (except | diameter class) decreased with the increase of
diameter. The curves of mortality (gq,) and killing power (K,) showed an increasing trend, life expectancy
decreased monotonically, and the mortality of | diameter class in different habitats was negative, indicating
a serious shortage of seedlings. The survival curve tended to be the type Deevey [l . As a result, the seed-
lings of A. catalpifolium have higher mortality during the development process in Maolan karst forest,
and the interspecific competition is fierce. In addition, the harshness of the Maolan karst habitat and the
lack of soil nutrient space cause the growth of A. catalpifolium to be slow. Therefore, the decline of A.
catal pi folium population is related to the harsh karst habitat and human interference.

Key words: Maolan; karst forest; population structure; static life table; survival curve; Acer catalpi folium Rehd.
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Table 1 Basic information of the sampling plots and its dominant species of Acer catalpi folium community
in Maolan Karst Forest.
eV A TF b Ty £ WF 3K I i B il i #Fh Dominant species
Community Area of Elevation G j’xt/o A)‘( ¢
type plots/m?® /m radient/ spec TeARKJZ Tree layer #E K )2 Shrub layer
5 Sk 2Rk = H X KR, U BB 46 Cyclobalanopsis MR, AR Sinosiderox-
oy A 1 000 500~600 5~15 ) glauca s Dendrobenthamia japonica ylon wightianum ., Pittosporum
Funnel forest South L o
var. chinensis crispulum)
= "~ ' . SR E KW R gy
e 5 e z
25 2R AR 1 000 650~700 18~35 - AR i} 3¢ i’? B2, %\‘H— A %¥ Cladrastis Nothopanax davidii , Mahonia con-
Valley forest Southeast platycarpa s Litsea verticillata fusa
. PUREAE , T HE DU BB 4E Dendrobenthamia N I
i 7% BT 5P - A -
I H AR AR 1 000 600~900 25~60 At R TP AT K95 Evony

Hillside forest

Northeast japonica var. chinensis, Dendro-
I as

benthamia hongkongensis

mus dielsianus , Mahonia con fusa
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Table 2 The dominant species at different community types in Maolan Karst Forest

B3 {H Importance value

'I‘fgfo?st}fies T ¥ £ FR Tree species — — A —
i 3} Funnel % Valley 3 Hh Hillside

% KR Cyclobalanopsis glauca 2.337 0.363 —
VU BB 4% Dendrobenthamia japonica var. chinensis 1. 809 0.378 1. 004
B A Machilus rehderi 0.770 — 0. 645
B % A Brassaiopsis producta 0. 446 — —
s MU BB AE Dendrobenthamia hongkongensis 0.375 — 0.952
-3 2 Clausena dunniana 0. 360 0. 265 0. 270
ALK Boniodendron minus 0. 356 - -
M Cinnamomum tamala 0.338 — -

Fr K Tree FN Celtis sinensis 0.332 — 0. 318
B 5346 Sa piwm rotundi folium 0.331 0. 240 —
M KR ZEF Litsea verticillata - 3.577 0.461
WIFM Cladrastis platycarpa — 2. 645 0.520
WA % Viburnum henryi — 1. 508 0. 355
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FEMM Acer catalpi folium 0. 243 0.255 0.188
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NS Sinosideroxylon wightianum 1. 307 0.892 0.740
f1 45 Mallotus repandus 1. 290 0.642 0.843
B KA1 Nandina domestica 1.213 0.970 0.785
WAL+ KM 57 Mahonia con fusa 1. 024 1.870 0.951
KB T Euonymus dielsianus 0. 940 1. 958 0.978
BRI T Elaeagnus pungens 0.638 0.578 —

AR Shrub WA Picrasma quassioides 0.623 - -
ML 22 A Gomphandra tetrandra 0.599 — —
NHE Serissa japonica 0.238 — 0.424
2 FEX Nothopanax davidii - 1.972 —
BRI IEE Viburnum propinquum — 0.991 0.570
KA B 4 Brassaiopsis glomerulata var. longipedicellata — 0. 780 —
A I B Distylium chinense 0. 695
N2 Tlex ficoidea 0. 357
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Fig. 1 The height structures of A. catalpifolium in

Maolan Karst Forest
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at different community types in Maolan

Karst Forest
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population at different topography sites in

Maolan Karst Forest
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Table 3 Static life table of A. catalpi folium population in valley, funnel and hillside in Maolan Karst Forest

I F AL 1
Topography Diameter a, L, d, qx L, T, e, S. K,
site class
I 20 1 000. 00 —3 000. 00 —3.00 2 500. 00 5 900. 00 5.90 4. 00 —1.39
N
4 Il 80 4 000. 00 2 600. 00 0. 65 2 700. 00 3 400. 00 0. 85 0. 35 1.05
Valley
1] 28 1 400. 00 1 400. 00 1. 00 700. 00 700. 00 0. 50 0. 00 —
1 12 1 000. 00 —4 250. 00 —4.25 3125.00 6 458.00 6. 46 5.25 —1.66
I 63 5 250. 00 3 834.00 0.73 3 333.00 4 332.50 0. 83 0.27 1.31
i =k 1] 17 1 416.00 833.00 0.59 999. 50 1 374.00 0.97 0.41 0.89
Funnel
v 7 583. 00 417.00 0.72 374.50 157. 50 0.78 0.28 1. 26
Vv 2 166. 00 166. 00 1. 00 83.00 83. 00 0. 50 0. 00 —
8 1 000. 00 —3 375.00 —3.38 2 687.50 5 437.50 5.44 4. 38 —1.48
B I 35 4 375.00 3 250.00 0.74 2 750.00 3 375.00 0.77 0. 26 1. 36
Hillside il 9 1125. 00 1 000. 00 0.89 625.00 687.50  0.61 0.11 2.20
I\ 1 125. 00 125. 00 1. 00 62.50 62. 50 0. 50 0. 00 —
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