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Article Info ABSTRACT
Article type: Background and Objectives: Non-native plant species have been
Full Length Research Paper introduced to provide various goods and services. Some species have not
shown negative effects on the ecosystem, while others cause habitat
Article history: dist_u_rbances. Congidering this issue, it' i§ necessary t.o knovy these specjes'
Received: 07.04.2023 positive and negative effects. Pau]gwma is an exotic mdustrlal_ tree species,
Revised: 10.18.2023 and there are debates on the positive and negative effects of its plantation
Accepted: 10.28.2023 in forests and non-forest areas among experts and scientists. Based on the
literature review in Iran, there is a scarcity of studies examining the
invasion behavior of Paulownia. Therefore, this study aims to investigate
Keywords: the competitive behavior of Paulownia in reforested mixed stands within

Inter-specific competition,  the educational and research forest of Shast-Kalate, utilizing scientific
Mark correlation function,  methods.

O-ring statistics,
Paulownia

Materials and Methods: Data were collected in the educational and
research forest of Dr. Bahram Nia (Shast Kalateh) in the two areas. An area
of 2.5 ha of native species mixed with non-native species of Paulownia and
another area of 2.5 ha that only had native species (as a control stand). All
trees in the study area were inventoried. The measured variables for each
tree include tree species, diameter at the breast height (DBH)> 5 cm, tree
height, and crown diameter. The spatial coordinates of all trees were also
recorded. The trees included the non-native species of Paulownia fortunei,
and the native trees included Acer velutinum bioss, Acer cappadocicum
Gled, and Carpinus betulus L. In order to investigate the interaction
between species, bivariate O-Ring statistics and bivariate mark correlation
functions were used based on distance. The independent T-statistic was
used to compare the biometric variables of native species.

Results: The graphs obtained from the O-Ring statistic between Paulownia
species and native species indicate that the relationships are generally of
the attraction or independent type. Also, the mark correlation function
results indicate negative and independent interactions based on the DBH
and crown diameter and negative for tree height between Paulownia and
Acer cappadocicum. Interactions between Paulownia species and Carpinus
betulus in all distances were independent based on DBH and negative and
independent regarding crown diameter and tree height. Positive, negative
and independent interactions were observed regarding tree height and
crown diameter between Paulownia species and Acer velutinum and
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attraction and independent interactions were seen in terms of DBH. The
independent t-test indicate that the average DBH and crown diameter of the
Acer cappadocicum Gled in Paulownia mixed plantation is more than the
control area, there is no significant difference in tree height. The average
DBH and crown diameter of Acer velutinum bioss were higher, and tree
height was less in Paulownia mixed plantation compared to the control
area. The tree height of the Carpinus betulus L. was higher, and the crown
diameter was less in the control than the Paulownia mixed plantation.
No significant differences were seen in DBH between the two study areas.

Conclusion: Considering Paulownia's growth nature, a higher tree height,
DBH, and crown diameter can be expected, and the results confirmed this.
In contrast, this growth rate does not exist in native species. On the other
hand, the marks used in the mark correlation function include the variables
of tree heightt DBH and crown diameter, so the negative marked
correlation function results can be attributed to this property. In order to
introduce a species as invasive, comprehensive research is needed for its
effects on the regeneration of native species, composition of vegetation,
and soil properties.
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Figure 1. Location of the study area.
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