[ Downloaded from jircsa.ir on 2025-12-17 |

[ DOR: 20.1001.1.24235970.1402.11.3.1.1]

Classification and determination of environmental factors affecting the distribution of
plant communities in Niatak flood spreading area, Zabol

Moslem Rostampour ®, Seyedeh Mahbubeh Mirmiran?®, Reza Yari*®

1. Assistant Professor, Department of Rangeland and Watershed Management and Research Group of Drought and Climate
Change, Faculty of Natural Resources and Environment, University of Birjand, Birjand, Iran, Email:
rostampour@birjand.ac.ir

2. Assistant Professor, Khorasan-e-Razavi Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Mashhad, Iran, Email:
mmirmiran@yahoo.com

3. Assistant Professor, Khorasan-e-Razavi Agricultural and Natural Resources Research and Education Center,
Agricultural Research, Education and Extension Organization (AREEO), Mashhad, Iran, Email:
yarirezal364@gmail.com

ARTICLE INFO ABSTRACT

. . Considering the role and importance of environmental factors in the distribution and
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physiognomy-floristic method and cluster analysis based on species composition and
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EXTENDED ABSTRACT

Introduction: Wind erosion in the Sistan area due to severe soil drought in summer, low annual rainfall, high
evaporation, and severe and persistent winds, known as the "wind of 120 days," and lack of vegetation surface
area are some of the regional and national problems. Annually, it moves a very high volume of soil surface
particles due to wind erosion; as a result, it can cause dust phenomenon and cause heavy damage to the region's
economy, the environment, the health of the people, and the vital facilities. Considering the role and importance
of environmental factors in the distribution and spread of vegetation, the existence of wind of 120 days, and the
necessity and importance of vegetation and flood spreading in the region, this research was done to
classification and ordination of plant communities in Niatak flood spreading area, Zabol.

Methodology: Vegetation types were determined by Braun-Blanquet's physiognomy-floristic method and
cluster analysis based on species composition and soil characteristics were used to classify vegetation. In each
plant type, soil and vegetation sampling was done. In the key area of each plant type, three transects of 30 m
were established, and during each transect, all surface features were measured. In this study, the vegetation and
ground cover percentage were estimated by the line intercept method. In addition, in each transect, soil samples
were taken from 0-60 cm depth, and physical and chemical properties were determined. Soil properties include
the pH of saturated soil extract with a pH meter, the Electrical conductivity (EC) of saturated soil extract with an
EC meter, clay, silt, and sand percentage (soil texture) by hydrometric method, amount of organic carbon (OC)
by Walkley-Black method, calcium carbonate by calcimeter, cations of potassium (K), magnesium (Mg),
calcium (Ca), and sodium (Na) by Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES),
absorbable phosphorus (Pav) by Olsen method, absorbable potassium (Kav) by the ammonium acetate
extraction method and saturation percentage (SP) of soil samples by weight method were measured in a Soil
Science Laboratory.

Results and Discussion: The results of the preliminary studies obtained from the initial typology by the
physiognomy-floristic method in 17 investigated types led to the identification of five plant communities, such
as Tamarix stricta, Tamarix aphylla, Haloxylon ammodendron, Haloxylon persicum and Prosopis stephaniana.
Also, the classification of vegetation by cluster analysis method based on species composition and soil
properties was identified as five and three plant communities, respectively. The ordination results showed that
the first axis and the second axis together with 64% of the variance of the distribution of plant communities are
the most important axes. Sand percentage has the most positive correlation and absorbable phosphorus has the
most negative correlation with axis 1. Sodium (Na) and exchange sodium percentage (ESP) have the most
positive correlation with axis 2. Redundancy analysis (RDA) biplot shows that characteristics, such as sand
percentage and fine sand percentage have a positive correlation with Tamarix aphylla and Haloxylon
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ammodendron communities and factors such as Pav, Kav, and CEC cause the distribution of Tamarix stricta
community in the region. Electrical conductivity (EC) and sodium adsorption ratio (SAR) cause the presence of
Tamarix aphylla and Haloxylon ammodendron communities. The results showed that there was a special
relationship between different plant communities and soil characteristics. The most important factors in
separating these plant communities were EC, Kav, OC, and SAR.

Conclusion: In general, the results of the analysis of 21 soil factors showed that various factors contribute to the
formation of plant communities. The results of ordination analysis showed that the sand percentage, Kav, Pav,
OC percentage, CEC, clay percentage and SP, medium sand percentage, gravel percentage, Na, total cations,
EC, SAR, and ESP played an important role in changing plant composition in the study of plant communities.
The most important soil factors in the separation of these plant habitats are EC, Kav, OC, and SAR. The results
showed that using vegetation studies, the appropriate conditions for different plant communities can be
identified, which can be used in the projects related to reclamation, restoration, and exploitation of natural
resources.
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Table 1- Land uses distribution of study area

Land use Area(ha)

barren 160.13

Natural rangeland, low density 1634.88
Natural rangeland, high density 545.54
Planted rangeland, low density 17.62
Planted rangeland, moderate density 202.43
Total 2560.6
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Figure 2- Land use map for the study area
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Table 2- The properties of plant communities in the study area

Plant community Area (ha) coc\?grog’%) Litter (%) Soil (%) (in diinD deSasllst);n md)
Tamarix stricta 554.13 35.87 3.27 60.86 0.065
Tamarix aphylla 807.37 35.91 9.33 54.76 0.018
Haloxylon ammodendron 563.06 22.77 3.47 73.75 0.054
Haloxylon persicum 265.91 17.69 6.38 75.92 0.014
Prosopis stephaniana 376. 44.83 2.22 52.94 0.053
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Figure 3— Plant types map of the study area
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Figure 4— Dendrogram of plant habitats of study area based on species composition
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Figure 5- Dendrogram of plant habitats of study area based on soil properties
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Table 3- Eigenvalues and the percentage of the variance explained by each axis of RDA

RDA component 1 2 3
Eigenvalue 7.67 5.12 3.07
% Variance 0.38 0.26 0.15
% Commutative variance 0.38 0.64 0.79
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Table 4- Factor loads for every soil variable in the two main axes of RDA

Factor | Component
1 2
EC -0.45 0.77
pH 0.28 0.46
T.N.V -0.78 0.15
Pav -0.82 -0.27
Kav -0.60 -0.41
oC -0.76 -0.41
Clay -0.68 -0.47
Sand 0.87 -0.08
Silt -0.75 0.32
Coarse.sand -0.32 -0.05
Moderate.sand 0.45 -0.28
Fine.sand 0.84 0.13
SP -0.75 -0.37
CEC -0.79 -0.42
Ca -0.26 0.43
Mg -0.25 0.28
Na -0.30 0.86
Total.cations -0.32 0.83
SAR -0.25 0.84
ESP -0.24 0.86
Gravel 0.35 -0.21
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Figure 6- Biplot of the first two axes of the RDA for soil factors associated with plant habitats
Note: Pav: Absorbable phosphorus, Kav: Absorbable potassium, SP: Soil saturation percentage, SAR: Sodium
Absorption Ratio, ESP: Exchange Sodium Percentage, TNV: Total Neutralizing Value, CEC: Cation Exchange
Capacity, Ca: Calcium, Mg: Magnesium, Na: Sodium, EC: Electrical Conductivity, OC: Organic Carbon
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