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Figure 1. Location of 49-ha study plot (a) in Hormozgan province (b) and Iran (c).
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Figure 2. Spatial distribution of 498 trees and shrubs in the study plot in Barchah protected area (a) and 498 simulated
points with homogeneous distribution and similar spatial pattern in the same plot (b).
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Table 1. Results of * test with different quadrat numbers in true and simulated plots.
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Figure 3. Pearson residuals of true and simulated plots (Grey dashed line shows the optimal limit).
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Figure 4. Kolmogorov Smirnov test of true and simulated plots (Dashed lines show the homogeneous Poisson
distribution and dark lines show the observed distributions).
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Figure 5. Homogeneous and inhomogeneous g-function of true plot (Grey area is Monte Carlo simulation envelopes

and dashed line is the theoretical value of g-function).

Vooalols 5l Ol s o ol Ol mb el (Value<
(0 Jﬁ.‘;) Ldls gsslas L;,KA L;}KH e 00 U
W geiand 53 Ol S s SSes e
ina b el L0l G 6 S0 s Sl i
54l 3,50 Oladllas 31 gyl 53 (VY N E) bl
Sk @l (Y Y 00) el w3 8 5 ast
SKar ey Sy pe OT gl 3 5 sl
5ol ol 1y S S e 3 a0l s
Golarl obl 5l eslital Sy 5 4S5 gal b
S sl Ker @ mb e Olgiea) bl
s S S ((Saal SIS s L

Mu)‘c:bjemwﬁa;

k3

U e Sl bl 4 ol slatey,

255 LS pmienk K Gl penl 5 Ken G
Oy s GG oS K S
L Sen O kb, LS 4 ag edd (gileand
Solwand & gaiankad ;3 Ol js a8 sls QLS 2wy
S Log glaS S oS ghls eV ulde G
3l (hsys 0 C]a.ﬂj.s) Ssslsgae e V0 Aol U
S s S S o e 00 BVl
g mb 4z S1.(p-value<e/e o)) 5y alas SIS
S s b el Gl gl S Seal
SOk ys ol lad sl @ s el (Kas
Rl Gols sme 5 e e kST e Ve U g ulide

Pre/oe V) e b e 6 b i 5 Sasty,



3,3 9,8 dwgrdew 9 S pmd &I

(homogeneous) :Xes &(1)

20 30
(distance) (m) 4Ll

40

(inhomogenous) :Keal 2(1)

20 30 40 50

(distnace) (m) 4olé

0 10

DB A N e bt 5 P55 g sl o5l (S 03 gome) (lukend & gedankad 53 (Kanl g (Ken g Wb -0 IS

Figure 5. Homogeneous and inhomogeneous g-function of simulated plot (Grey area is Monte Carlo simulation
envelopes and dashed line is the theoretical value of g-function).
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Abstract

Background and objectives: Spatial pattern of trees in a stand is the outcome of different
processes such as their interactions, seed dispersal, and environmental heterogeneity. In
consequence, knowledge of spatial pattern of plant species is important for deeper
understanding of different hypotheses in ecology. Considering the importance, unbiased
recognition of spatial pattern of plant species using reliable techniques is essential in ecology.
Summary statistics used in point pattern analysis to explore spatial pattern of plants are based on
the null model of homogeneous Poisson process (Complete spatial randomness: CSR). So it
seems necessary to investigate homogeneity of tree spatial distribution before analyzing their
spatial pattern. Considering this issue, this study was aimed to evaluate the homogeneity of tree
spatial distribution in a mixed mesquite stand in Khalij-Omanian vegetation zone using two
methods. Moreover, it was also aimed to investigate the impact of ignoring the CSR null model
on spatial pattern analysis of trees in the plot.

Materials and methods: A 49-ha study plot (700 m x 700 m) was selected in a mixed mesquite
stand in Barchah protected area in Hormozgand province. The spatial location of all trees and
shrubs with height > 0.5 m was registered and their height and crown area were measured.
Furthermore, another plot with the similar number of plants and environmental conditions was
simulated with homogeneous spatial distribution and clustered spatial pattern of plants. Two
methods of Chi-squared test based on quadrat accompanied with Pearson residuals and
Kolmogorov-Smirnov test were applied to explore homogeneity of tree spatial distribution.
Moreover, homogeneous and inhomogeneous pair correlation functions were used to analyze
spatial patterns in two plots.

Results: The study plot was covered by 498 trees and shrubs including 149 mesquites, 248
umbrella thorns (Acacia tortilis), and 101 desert thorns (Lycium shawii). The results showed
that Chi-squared test only with 4 x 4 quadrats could recognize homogeneity of the simulated
plot. Mean of Pearson residuals also did not characterize the homogeneity difference of two
plots. While Kolmogorov-Smirnov test explored the difference between tree spatial distribution
of the true plot (p-value<0.001) and simulated plot (p-value=0.25) compared to homogeneous
Poisson process. Although homogeneous g(r) did not show spatial patterns in the true plot,
inhomogeneous g(r) revealed the significant clustered spatial pattern of plants up to 3 m and
dispersed spatial pattern at 3.5-10 m spatial scale. In addition, recognized spatial pattern in the
simulated plot with homogeneous spatial distribution of plants using inhomogeneous g(r) was
biased, although homogenous g(r) showed the significant clustered spatial pattern of plants up
to 15 m distance.

Conclusion: In general, it was concluded that Kolmogorov-Smirnov test is a reliable method to
assess homogeneity of plant spatial distribution in the study area. Moreover, it was revealed that
efficiency of g(r) in spatial pattern recognition of plants was influenced by homogeneity of their
spatial distribution and application of inappropriate form of g(r) resulted in biased spatial
pattern analysis at the study site.
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