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Figure 1- The Soil map of the study area
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Table 1- Standard scoring functions and parameters for quantitative soil indicators in Qazvin plain lands
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Table 2- Results of Principal components analysis (PCA) of soil quality indicators in Qazvin Plain
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Table 3- Estimated communality and weight value of each soil quality indicator in TDS and MDSindicator methods
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Table 4- Criteria for soil quality grade divisions in different indicator methods and models (Qi et al., 2009)
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Figure 2- Soil quality distribution based on different indicator methods and indices in Qazvin plain (I= MDS-1QI, 1= TDS-
NQI, 111=TDS-1QI, IV=MDS-NQI)
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Figure 3- Resolution map of soil quality grades based on different indicator methods and indices in Qazvin plain lands (1=
TDS-NQI, 11= TDS-IQI, 111= MDS-NQI, IV=MDS-NQI)
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Introduction: Assessing the soil quality of agricultural land is essential for the economic success and
sustainability of the environment in developing countries. Recently, there are many types of methods for
assessing soil quality, each of them uses different criteria. Considering that Qazvin plain is one of the most
important regions of agricultural products in Iran as well as Middle East, so the assessment of the soil status
using quantitative models of soil quality can be used as an indicator of the status of soils in relation to
sustainable agriculture, optimal utilization of resources Natural and better land management. Among the
quantitative models of soil quality index, cumulative model integrated quality index (IQI) and Nomero (NQI)
index can be mentioned. Therefore, this study intends to evaluate the best quantitative and quality index model
by examining and comparing two methods of selecting the appropriate criteria, Total data set (TDS) and
Minimum (MDS) and the second order soil quality index, integrated quality index(1QI) and Nomero (NQI) index
in Qazvin plain lands.

Material and Methods: The study area with 25220 hectares is located in east of Qazvin Province. The
average annual precipitation is 275 mm and the soil moisture and temperature regimes are Thermic, Dry xeric
and Weak Aridic, respectively. A total of 76 samples from the depth of 0-20 cm of the soil surface were studied
and based on uniformity, soil type and land use. In this study, four types of criteria that affect the quality of soil
in terms of their performance, including: upper limit, lower limit, optimal limit and descriptive function were
selected. To qualify (normalize), the upper limit, lower limit and peak limit were selected. In the following, the
Total Data Set (TDS) and the Minimum Data Set (MDS) set of data were used. In the TDS method, all of the
measured characteristics (a total of 19 physicals, chemical and biological properties of the soil) were considered.
Then, the degree of soil quality indices was determined based on the combination of TDS and MDS criteria and
the final NQI and 1QI quality indices.

Result and Discussion: Comparison of soil types in the region showed that the Aridisols had good, moderate
and poor quality (19.35% of soil with good quality, 67.76% with moderate quality and 12.94% with poor
quality), Entisols have good and medium quality (53.21% of the soil with good quality and 46.79% with
moderate quality) and Inceptisols have very good, good, moderate and poor quality (96.9% Soils with very good
quality, 66.73% with good quality, 15.85% with moderate quality and 13.44% with poor quality).

According to the TDS standard and the NQI model, the soils with qualities I, 11 and 111 were 30.67%,
66.86%, 47.2% of the total soils of the area (lands with poor quality soil quality were not observed in TDSnq
method). Therefore, according to this method, Aridisols has a very good, good and medium quality (13.26% of
the soil with a very good quality rating, 73.88% with a good quality and 12.84% with a moderate quality grade),
Entisols with The good quality (100% of the soil with good quality degree) and Inceptisols have a very good and
good quality (28.11% of the soil with a very good quality grade, 71.88% with a good quality grade). The results
of quantitative soil quality by using the MDS standard method and 1QI model were showed, soils with very
good, good, moderate and poor degree are 2.45, 16.45, 48.93 and 46.3 percent of total land area respectively.

The results of the combination of the MDS and the NQI model also showed that the soils with a very good,
good and average grade are 30.67%, 66.86% and 47.2% of the total land, respectively. Also, the results of the
combination of the MDS and NQI model showed that the soils with very good, good and average quality are
30.67%, 66.86% and 47.2% of the total land area respectively. The results of the evaluation based on 4 indicators
showed that good quality (1) was prevalent in the studied soils and accounted for about 47% of the total area
studied in Qazvin plain lands. The map of distribution of soil quality degrees, the distribution of soil degrees is
relatively similar to all of four combination methods, the choice of criteria and model. By examining the linear
relationship between the indices obtained from TDS and MDS criteria and the 1QI and NQI indexes, it is
observed that the correlation coefficient is more and more reliable than the NQI model when used in the 1QI
model (R2 = 0.77). So the highest correlation coefficient we observed two methods for selecting the TDS and

1, 2 and 4- Ph.D. Student, Professor and Associate Professor, Department of Soil Science, Gorgan University of
Agricultural Sciences and Natural Resources, Golestan, Iran, Respectively

(*- Corresponding Author Email: khormali@yahoo.com)

3- Professor, Department of Soil Scince, College of Agriculture and Natural Resources, University of Tehran

5- Assistant Professor, Soil and Water Research Institute, Karaj



IWAY 5 — olo )5 Yoylod XY al> (S g0l a s YYY

MDS criteria when using the 1Q1 model. In general, the results of this study indicate a better performance of the
MDS criteria than TDS.

Conclusions: Therefore, the main results of this study suggest using the 1QI model with the MDS selection
method as the starting point in the global standard path for future studies. Special attention should be paid to the
criteria chosen by the MDS. In addition, conducting a series of research into the future in order to modify the
MDS,q model can make it more relevant to international standards.
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