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Background and objectives: Golestan province is one of region exposed
to drought in the country. For this reason, it was banned the cultivation of
rice in Golestan province. On the other hand, in recent years, the tendency
to cultivate rice has increased due to the higher economic benefits of this
crop compared to other crops such as soybeans in this province. It seems
that the first step to develop aerobic field rice cultivation is to assess the
environmental variables and land potential with agro-ecological
requirements of this type of cultivation system. Therefore, changing the
method of rice cultivation from lowland to aerobic system can be
considered in maintaining the stability of rice production in Golestan.
Considering of limitation of water resources in country especially in
Golestan province, nowadays introduce a new agricultural system with low
water consumption is very important. One of these systems is aerobic rice
cropping. The aim of this study was to assess the land use suitability of a
part of Golestan province (Ag-Qala County) for aerobic rice cropping
development, using environmental variables assessment and spatial
analysis in 2019.

Materials and methods: This research was conducted in Gorgan
University of Agricultural Sciences and Natural Resources in 2018.First,
the agroecological requirements of an aerobic rice system determined using
scientific sources and referring to pattern fields. Then, thematic maps of
climate, topography, soil and water resources were provided in ArcGIS
media. These thematic maps were percentage of slope, altitude, soil
texture, organic matter, soil EC, soil pH, annual rainfall, sudden rainfall at
planting time (June and July), average annual temperature, maximum
annual temperature, minimum annual temperature, total sundial, relative
humidity, proximity to river, pH of surface water resources, SAR of
surface water resources, Surface water status, Groundwater temperature,
Groundwater SAR rate, pH of groundwater resources, EC of groundwater
resources and groundwater resources status in ArcGIS Software Version
10.3. In continue, all layers overlaid based on Simple Limitation Method
(SLM) and Boolean Logic. Finally, map of feasibility of aerobic rice
cropping development for croplands of Ag-Qala County as a pilot region
provided and classified.

Results: Feasibility results showed that only lands of south in Ag-Qala
county had the suitable degree for aerobic rice cropping development
(21,003.63 ha). According to suitable map of land use, land capability
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degree was reduced from south to north of county. The marginally class
(S3) had the highest area than other classes (36,965.61 ha). Results of
fitness of Ag-Qala croplands with agroecological requirements of an
aerobic rice system showed that about 26.73 percent of region was
unsuitable for performance of this system. This region was located in the
north of county, from west to east and found in Atrak watershed. Also,
results of land use suitability according to Boolean Logic showed that 5.3
percent of region was suitable for aerobic rice cropping development, but
94.62 percent of croplands had the unsuitable degree (NS).

Conclusion: Generally, limitation variables of NS zone based on both of
applied models were involved annual rain <300 mm, soil EC>7 dS/m, low
amount of organic matter, high EC of surface water resources, unsuitable
status of surface and ground water resources, SAR <12 of water resources
and unsuitable pH.

Cite this article: Kazemi, H., Zakerinia, M. 2022. Feasibility of aerobic rice cropping development in
Golestan province (Case study: Ag-Qala County). Crop Production, 15 (1), 141-162.
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Figure 1- Location of agricultural lands of Ag-gala county and Golestan province in country and
soil sampling points and spatial distribution of used meteorology stations
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Table 1- Suitable degree of environmental variables for aerobic rice cropping development based on simple limitation

model (SLM). (References: 2, 3, 8, 9, 16, 17, 18, 21, 22, 24, 26)

(B1) s b

T e o
Non(-’illg;able Margme(mgys/)sunable Suitable (S2) ngh(glil)table Environmental variables
i el
1500> 1500-1800 1800-2000 2000< & . <
Sunshine
<300 300-350 350-400 >400 (i) L 20k 0l
Annual rainfall (mm)
5 3l2,2) IS Oley s SGLSL sle L ¢ 58
70< 60-70 50-60 50> (e ) G5
Occurrence of sudden rainfall at
planting time (June and July) (mm)
>37 and <12 12-18 and 32-37 27-32 18-27 (A ) WL oo slos
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- - |8 o) acds glos
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- - SV G
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>7 5-8 35 0-3 (7 7 i) S EC
Soil EC (dS m)
Sk pH
> gand <4.5 7.7-8 and 4.5-55 6.7-7.7 5.7-6.7 =P
Soil pH
| Clay loam-clay-
Loam-clay loam- Slandy cI)am- silty clay-silty
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NAPREgY e sy o ) T o Soil texture
ST e . X o o e
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e
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Slope
=) b 3 el
>1400 800-1400 400-800 0-400 () ')f i
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EC of groundwater resources
ey ol ale PH
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SAR of groundwater resources
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Table 2- Suitable degree of environmental variables for aerobic rice cropping development based Boolean logic.
(References: 2, 3, 8, 9, 16, 17, 18, 21, 22, 24, 26)

(NS) bl (S) cileo as oo
Non-suitable (NS) Suitable (S) Environmental variables
2000> 2000< S S e
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400> 400< (o) Ve 200 Ol ee

Annual rainfall(mm)
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5<
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() 8 Al) i slos
Maximum temperature (°C)
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Figure 2- Maps of altitude and slope percent in agricultural lands of Ag-gala county, Golestan province.
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Figure 3- Maps annual rainfall, annual average temperature, annual maximum temperature, annual minimum
temperature, sunshine and relative humidity in agricultural lands of Ag-gala county, Golestan province.
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Figure 5- Maps of near to river, pH of surface water resources, SAR of surface water resources, EC of surface water
resources, temperature of groundwater resources, SAR of groundwater resources, pH of groundwater resources, EC
of groundwater resources, groundwater resources status (watersheds) in agricultural lands of Ag-gala county,
Golestan province.
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Figure6- Location of current aerobic rice field in agricultural lands of Ag-gala county, Golestan province.
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Table 3- Area of classified zones for aerobic rice cropping in Ag-gala county, Golestan province.
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Figure 7- Map of land suitability of agricultural lands for aerobic rice cropping based on simple limitation model in
Ag-gala county, Golestan province.
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Figure 8- Map of land suitability of agricultural lands for aerobic rice cropping based on
Boolean logic in Ag-gala county, Golestan province.
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