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The response of Astragalus verus Oliver to the most important

environmental factors affecting its distribution using the Non-

Parametric Multiplicative Regression (NPMR) method in the
western rangelands of Isfahan province

Tarkesh M.1, Monsef N.1, Vahabi M.R.1, Pourmanafi S.2, and Amiri M.13
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Iran.
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Abstract

The distribution of plant species in ecosystems is not random, but is influenced by
environmental factors. The present study was carried out with the aim of investigating
the effect of climatic, soil, and physiographic factors on the distribution of Astragalus
verus Oliver as an indicator species in western rangelands of Isfahan province and its
response to environmental gradients. After recording the species presence and absence
points using a stratified-random sampling method, the species’ habitat suitability was
modeled using the Non Parametric Multiplicative Regression (NPMR) model was used
in HyperNiche software. For the edaphic variables that were normalized according to
the type of skewness through data transformation, kriging methods were used, and for
the variables that did not have a normal distribution, the Inverse Distance Weighting
(IDW) method was used to produce the map. The spatial continuity of these variables
was checked by selecting the best variogram model fitted in GS+ 0.9 software.
According to the species response curves to the variables specified by the LogB index,
the maximum presence of the species occurred in the precipitation of 110 mm in the
coldest season, the annual mean temperature of 11 °C, and soils with neutral pH to
slightly alkaline pH (=7.8). Also, when the mean temperature of the coldest season was
-2 °C, the maximum temperature of the warmest month was 33 "C, and the temperature
seasonality was 9.2, the maximum presence of the species was observed. The
performance of the model was reported to be excellent based on the evaluation statistics
using the replacement method and using the independent data method. On the habitat
suitability map, the poor suitability class occupied half of the study area. By choosing
the optimal threshold of 52% in the replacement method and creating a fuzzy habitat
suitability map, the species was present in 30.72% of the study area. The results of this
study can be used to improve and rehabilitate Astragalus habitats in areas with similar
ecological conditions.

Keywords: ecology, response curve, interpolation, environmental gradient, NPMR
model.
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