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Spatial Distribution Pattern and Association of Sapindus saponaria in
Fengshui Forest, Leizhou Peninsula
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Abstract: To explore the application of Sapindus saponaria in ecological restoration and urban garden, a 1 hm?
plot was set up in S. saponaria Fengshui Forest in Zorong Village, Longmen Town, Leizhou City, Guangdong
Province, the species composition of community was analyzed, and its spatial distribution pattern and intraspecific
correlation were also analyzed using a point pattern analysis with complete spatial randomness and heterogeneous
poisson. The results showed that there were 3 585 individuals of 73 species, belonging to 60 genera and 28
families with diameter at the breast height (DBH)=1 c¢cm. The proportion of the monogeneric family, single-
species family and monotypic genus were obviously higher than other types, followed by the oligogenera families,
oligospecies families and oligotypic genera. The spatial distribution patterns of S. saponaria showed an
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alternating phenomenon of aggregation, random distribution and uniform distribution at 0—25 m scales. At a small
scale, the distribution of saplings was aggregated, and that of adults was uniform. With the increment of spatial
scale, trees in three age classes were mainly randomly distributed. The saplings and middle-aged trees had a weak
positive association at 0—25 m scales, while it was negatively associated between saplings and adult trees. The
association between middle-aged and adult trees showed periodic changes, from no significant association (0-
4.5 m scale) to positive association (4.5-10.0 m scale) to no association (10.0-25.0 m scale). As a consequence
of neighbor competition and density dependence, the spatial distribution pattern of S. saponaria changed from
aggregated distribution at small scale to random distribution at large scale. The coexisting proportion of saplings
and middle aged trees was high, and that of middle-aged and adult trees at small scales also high, while saplings
and adult trees are relatively independent. Therefore, S. saponaria could be cultivated in small aggregations and

scattered in large scales for the ecological restoration and urban garden construction in Leizhou Peninsula.
Key words: Sapindus saponaria; Spatial pattern; Fengshui forest; Intraspecies association
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Table 1 Families and genera composition of trees

BA #%(3.37 m) AL/ 7-(2.92 mP).
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EApit] ik % EAgit) B % EAgit] Ko %
Type Number Type Number Type Number
N 15 5357 | s 12 4286 | g 51 85.00
Monogeneric family Single-species family Monotypic genus
Bk 11 39.29 | EFhE} 11 3929 | EFE 9 15.00
Oligogenera family Oligospecies family Oligotypic genus
[sageopaiy 2 7.14 [aafecpsiy 5 17.86 [aafecyi ) 0 0
Medium family Medium family Medium genus
KA 0 U PR 0 U PN 0 0
Large family Large family Large genus
R 0 0 KA 0 0 PN 0 0
Multiple family Multiple family Multiple genus
&1t Total 28 100.00 | &t Total 28 100.00 || &4t Total 60 100.00
# 2 BHIZE>1%Y) U RHE
Table 2 Quantitative characteristics of species with importance value more than 1%
iEEY)] HIEE /% Z FEIRAE (em) Wi A (m?)
Species Importance value Abundance Mean diameter at breast height Avrea at breast height
% Cinnamomum camphora 12.96 94 32.13+10.39 8.41
Bi# Cinnamomum burmannii 12.60 485 6.6946.62 3.37
#i%E Aporosa dioica 12.05 728 2.87+2.24 0.76
3% Sterculia lanceolata 9.28 419 4,68+5.16 1.60
JCHE-F Sapindus saponaria 7.66 190 10.38£9.41 2.92
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B W Actinodaphne pilosa 1.37 57 2944172 0.05
117N Glycosmis parviflora 1.03 53 1.9040.93 0.02
W45 Adenanthera microsperma 1.03 7 32.43+13.99 0.67
K4 Uvaria macrophylla 1.03 47 1.92+1.37 0.02
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Fig. 1 Scatter distribution map of Sapindus saponaria. : Sapling;

o: Middle- aged tree; o: Adult tree.
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Fig. 2 Point pattern analysis of Sapindus saponaria. Solid lines are pair-correlation functions, and dotted lines are 99% confidence envelopes. Null models:

complete spatial randomness (CSR) model and Heterogeneous Poission (HP) model with sigma=8 m.
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Fig. 3 Intraspecific spatial association of Sapindus saponaria at different ages by CSR model. Solid lines are pair-correlation functions, and dotted lines are

99% confidence envelopes.
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