Spatial distribution of pomegranate aril paleness and its relationship with some
environmental and non-environmental factors using geographic information
system (GIS)

ABSTRACT

The aim of this research was to prepare a map of the spatial distribution of aril paleness, soil texture, climate, rain gauge centers and
salinity of irrigation water and soil of 19 pomegranate orchards in Saveh region to investigate the relationship between these factors
with the occurrence and severity of paleness. The results showed that in all orchards, paleness occurred with different severity during
two years; and the severity of the complication was higher in the second year. Also, 68% of the orchards had unsuitable irrigation
water and salty soil and in the second year, a higher average temperature was recorded compared to the first year. In addition, 60% of
the orchards were in the range of soils with sandy-loam texture, all the gardens were in the dry climate and in the area of the rain
center. Generally, the geographical location of the orchards probably did not affect the occurrence of arilgpaleness; but the factors of
temperature, salinity of irrigation water and soil and soil texture play a role in the occurrence/severity 'of complication. Temperature
was directly identified as the main factor in the occurrence and severity of this complication. The,salinity efdrrigation water and soil
together with temperature or each alone has a significant role in the incidence and severity of paleness. Regarding the soil texture, it
seems that the role of this factor in the severity of the complication can bexconsidered during the salinity of the seil or irrigation

water.
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Spatial distribution of pomegranate aril paleness and its relationship with some environmental
and non-environmental factors using geographic information system (GIS)

Introduction

In recent years, due to the occurrence of pomegranate aril paleness, the export of the produce has
decreased significantly. Therefore, in the initial phase, the aim of this research was to prepare a map
of the spatial distribution of aril paleness, soil texture, climate and rain gauge centers in Saveh region
using differential global positioning system (GPS) and geographic information system (GIS)
approaches. In the second phase, the purpose was to investigate the relationship. between the
temperature (environmental factor), rainfall (environmental factor)mand SQilt texture (non-
environmental factor) (based on the overlap of the distribution maps preparechin theinitiahphase) as
well as the electrical conductivity coefficient of irrigation Water and soil _(nan-environmental factors)
with the occurrence and severity of pomegranate aril paleness in'Saveh regio&

Materials and Methods

For this purpose, 19 pomegranate orchards with the cultivated area of "Malas Saveh" cultivar were
selected and the position of each orchard including longitude and latitude was recorded with a GPS
device. In the commercial mature stage, the, fruits“were harvestediand after splitting, based on a 5-
point scale, the severity of the complication and thep the percentage of pomegranate aril paleness
were calculated for each orchard. Next, by taking'samples ofirrigation water and soil, soil texture and
electrical conductivity coefficient of soil and irrigatief,water*of each orchard were determined. The
aril paleness percentage and electrical conductivity coe}rq'ent of irrigation water and soil of selected
orchards were analyzed and compared separately in completely randomized design with ten
replications during two years. Also, (using, a digital“model, soil texture layer, climate layer and rain
gauge points, and orchards layer were prepared in GIS,environment, and overlaying of layers was
done in order to investigate the relationship between [environmental factors and soil texture with the
distribution and severity of pomegranate aril paleness:

Results and Discussion

The results of“thempomegranate fruit*quality investigation showed that in all the selected orchards,
paleness occurred with different, severity“during two years; So that the severity of the complication
was higher in the secand yez&ghan the first year in all orchards. On the other hand, the results showed
that 68% \ef the orehards seleCted based on the electrical conductivity coefficient had unsuitable
irrigation water,and salty soil. Three groups of soil texture, sandy-loam, loam-clay-sand and clay-
loam were identified\based on the soil test. Also, based on meteorological data, the average and
maximum ait temperature in the period from May to mid-October in the second year was higher than
the first year<in the entire region. The results of overlapping the soil texture layer, temperature and
rainfall with\the orchard layer respectively showed that about 60% of the investigated orchards were
in the range of soils with sandy-loam texture (coarse texture), all the gardens were in the dry climate
and also all'the orchards were located in the area of the Markazi province's rain center.

Conclusion

In total, the results of the spatial distribution study showed that the geographical location of the
orchards probably did not affect the occurrence of aril paleness; but the four factors of temperature,
irrigation water salinity, soil salinity and soil texture play a role in the occurrence/severity (or both) of
pomegranate aril paleness in Saveh region. Temperature was directly identified as the main factor in
the occurrence and severity of this physiological complication in Saveh region. Also, the quality of
irrigation water and soil from the point of view of electrical conductivity coefficient together with
temperature or each alone has a significant role in the incidence and severity of paleness in this
region. Regarding the soil texture, it seems that the role of this factor in the severity of the
complication can be considered during the salinity of the soil or irrigation water.

Keywords: Distribution, Climate changes, Irrigation water quality, Soil properties
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