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Point pattern analysis of an Artemisia scoparia seedling population under different

soil conditions in a desert steppe

e
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Abstract: The spatial pattern of an Artemisia scoparia seedling population under three different soil conditions in the
Ningxia desert steppe was determined by a photography positioning method. Its distribution pattern was analysed by using a
complete spatial random model, a Poisson block model and a nested bipartite block model. The results show that (1) in the
calcareous soil, the population of A. scoparia seedlings occurred on a small scale (0—2.85 m) while A. scoparia seedlings
in the calcareous soil and sandy soil showed an aggregated distribution, with the increase in the size of the first presenting a
random distribution (2.85—3.75 m), and then presenting a uniform distribution ( 3.75—5 m).In the aeolian sandy soil,
the A. scoparia seedling population showed an aggregated distribution between 0—1.85 m, a random distribution between 1.
85—2.35 m, and a uniform distribution when the scale was larger than 2.35 m. However, the population of A. scoparia
seedlings in the weathered residual soil of bedrock showed a random distribution on nearly the entire scale and, (2) the

seedlings of A. scoparia fit a Poisson cluster on weathered residual soil of bedrock meaning that there were no high-density
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small aggregations in the aggregation of the spatial pattern of the A. scoparia population. However, the seedlings of A.
scoparia in aeolian sandy soil and calcareous soil fit the nested double-cluster, meaning that the small clumps with higher
density were distributed in the large clumps. The formation of the spatial pattern of A. scoparia seedlings is closely related to
soil heterogeneity and the formation mechanism of the spatial distribution pattern of A. scoparia seedlings can be explained

by the analysis of the spatial pattern of the population.

Key Words: Desert steppe; A. scoparia; Photographic positioning method ; Point pattern; Zero model
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Table 1 Univariate analyses using Poisson cluster process and the univariate double—cluster model process

A RINER G = AN R B S5

IR n Pattern of compound larger-scale clustering Pattern of small-scale clustering
Edaphic condition
0y 100p, Ap, Er [ 100p, Ap, Er

= -
AL 46 2.1 0.437 13.7 0.025 . - - -
weathering bedrock
JKAEG 1+ sierozem soil 3241 8.329 0.1513 15.13 0.025 0.791 24.51234 2451 0.000907
M+ aeolian sandy soi 870 14.801 0.07907 7.91 0.025 2.314 5.68286 568.2 0.05

A Y XIRAG T AL (10mX 10m ) size of study( 10mXx10m) ;n ;4% 5 HF 5 A% H number of points of the pattern; o Fll o, : B ESEL parameter
describing the cluster size;p, il p, : BEAMS SR )% the intensity of the parents pattern;Ap, : BIFFT X B EF A AYEE: the number of parents in the plot of

size A; Er A9 2% (em) fraction of the total sum of squares of the empirical g and L function not explained by the fit (in centimeter)
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Fig.4 Point pattern analysis based on nested double-cluster process
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