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Table 1 Vertical attributes of old growth oak forest

4% DBH/cm

W Tree height/m

2 E HEEE Z g
Stratification Main species IV/% N I RAB B B/ IME e NAB B e/ ME
Max./Mean/Min. Max./Mean/Min.
E4k Q. fabri 51.96 630 69.00/26.97/5.10 24.80/15.89/6.00
K #E Q. variabilis 16.82 255 64.60/16.00/2.79 23.60/11.92/6.00
WHEM P. strobilacea 10.90 266 36.80/6.95/1.24 21.00/9.09/6.00
BRI A K. davidiana 4.10 54 28.00/12.52/3.27 20.90/9.99/6.00
AR R. chinensis 3.31 59 15.80/6.03/2.48 17.50/8.33/6.00
LR BHAE L. ovalifolia 172 25 5.40/3.30/1.33 8.00/6.57/6.00
Overstory - ’ : : : : : : :
FiRgHE B. alnoides 1.20 17 21.50/7.28/2.30 19.20/9.05/6.00
JKLLA V. eylindricum 1.17 19 11.90/5.21/2.77 18.00/7.44/6.00
WM A. altissima 1.03 13 36.00/15.14/4.58 24.00/14.52/7.00
K42k C. macrophylla 0.94 17 7.00/3.86/2.47 8.60/7.02/6.10
HAh 4% F Other species 6.84 92 39.50/9.55/2.59 23.20/10.21/6.00
WHEM P. strobilacea 23.17 1101 13.20/1.97/1.00 5.90/3.40/1.60
B A L. ovalifolia 18.76 804 9.40/2.11/1.00 5.90/3.20/1.30
K #E Q. variabilis 17.12 382 15.50/3.48/1.00 5.80/3.47/1.50
BRIRINAS K. davidiana 5.77 84 13.60/4.09/1.17 5.70/3.46/1.30
IKZLA V. eylindricum 5.12 107 9.00/3.00/1.15 5.80/3.62/1.60
o RR H4k Q. fabri 5.03 68 13.20/5.05/1.01 5.80/3.81/1.70
Understory S : : : : : : :
A R. chinensis 4.49 143 6.00/2.51/1.07 5.80/3.70/1.30
K42k C. macrophylla 3.98 123 4.44/2.01/1.01 5.90/3.69/1.80
KI-7F#E C. septentrionale 3.09 54 10.20/2.60/1.01 5.80/2.97/1.70
F-4EAiil V. Montana 2.49 52 6.50/2.13/1.00 5.50/2.74/1.30
FH At Other species 4.56 221 16.76/2.47/1.04 5.90/3.24/1.40
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Notes: Figures 2a~d are snapshots taken in the old growth forest, showing the height distribution of trees on exposed rock and soil. Figure 2e is
the boxplot of tree height distribution, indicating stratification occurred around 6 m.
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Fig. 2 tree height distribution
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Fig. 4 Spatial distributions of overstory, understory and their main populations
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Fig. 5 Spatial associations of main populations in and among overstory and understory
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Spatial Structure of An Old-growth Oak Forest on Karst Terrain

LUO Xiu-giong', HE Ji-an', LI Yuan-fa'?

(1. Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University, Nanning 530004,
Guangxi, China; 2. Laibin Jinxiu Dayaoshan Forest Ecosystem Observation and
Research Station of Guangxi, Laibin 545700, Guangxi, China)

Abstract: [Objective] To investigate the distribution pattern, species association and marker characterist-
ics of karst oak old-growth forests, and to explore the role of vertical stratification in maintaining biod-
iversity in karst forests. [Method] A 200 m x 110 m fixed plot was established in an old growth karst forest
(> 300 years) in the Nanpanjiang River basin, southwest China. Trees were divided into overstory and un-
derstory based on height and species composition. Relationships between diameter class and species
abundance, and between diameter class and richness were analyzed by negative exponential function.
The distribution patterns of overstory, understory and their main populations were analyzed by pair correla-
tion function g(r), and spatial correlations between overstory and understory, and their main populations
were also analyzed. The mark character of tree species and tree size were detected by mark correlation
function k,m(r). [Result] (1) The diameter distribution of the stand, over-story and understory all showed
an inverted J-shaped pattern. Species richness of the stand and understory decreased with increasing dia-
meter classes, while that of the overstory increased first and then decreased; (2) The overstory exhibits
regular or random distribution on most scales, and only exhibits aggregation distribution on small scales
(r=0~1 m, 4~6 m). The understory had higher aggregation intensity at large scale when compared to the
overstory; (3) Random correlation dominated the overstory and understory, and their major populations.
Only a few pairs had positive or negative correlation at small scale (r = 0~2 m); (4) The stand and under-
story shared a characteristic of conspecific aggregation at all scales, and their intensity were obviously
higher than that of the overstory. Tree sizes of the stand and overstory differentiated obviously and small
trees were strongly aggregated. The understory contained a similar size of small trees that were randomly
distributed at most scales. [Conclusion] These results suggest that vertical stratification largely determine
species composition, abundance, distribution pattern and the spatial association of overstory and under-
story, which plays an important role in species coexistence and diversity maintenance.

Keywords: karst; old growth forest; vertical stratification; size differentiation; distribution pattern
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