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(Index)  (Indicator method) (1) (1) (1) (V) V)

TDS >0.63 0.53-0.63 0.48-0.53 0.43-0.48 <0.43
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Table 2. Statistical characteristics of the main soil properties in the study area

Variable Max Min Mean SD Ccv

Clay (%) 52.77 26.0 37.54 7.24 19.29
Silt (%) 63.2 10.04 29.66 11.36 38.29
Sand (%) 50.75 13.4 32.22 12/.51 38.84
pH 8.04 6.56 7.32 0.334 4,57
EC (dS/m) 1.38 0.24 0.566 0.212 37.52
CCE (%) 26.89 0.893 11.66 6.66 57.14
ACC (%) 12.52 0.647 6.02 2.95 49.02
OC (%) 1.59 0.518 0.863 0.206 23.85
CEC (cmol/Kg) 37.78 15.64 24.57 6.28 25.58
AW (cm3/cm?®) 22.47 10.97 14.91 2.44 16.38
K (mg/Kg) 198.54 113.8 165.31 16.83 10.18
P (mg/Kg) 9.49 3.96 6.96 1.33 19.1
N (%) 0.282 0.077 0.145 0.036 24.72
SAR (mmol/l)%5 5.57 1.57 2.63 0.82 31.18
ESP (%) 4.46 0.562 1.77 0.945 53.49
BD (g/cm?) 1.57 1.33 1.41 0.036 2.51
Porosity(%) 0.505 0.41 0.433 0.0148 341
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Table 3. Results of principal component analysis (PCA) of soil quality criteria in the region

PCA PC1 PC2 PC3 PC4 PC5

Eigen value 5.73 2.98 1.9 1.46 1.35

Of Variance 31.84 16.56 10.55 8.11 7.51

Cumulative% 31.84 48.41 58.97 67.1 74.59
Clay -0.069 0.893 -0.122 0.138 0.216
Sand -0.028 -0.906 -0.044 -0.177 0.144
Silt 0.244 0.161 0.309 0.080 -0.745
Ph -0.346 0.076 -0.219 0.256 -0.415
EC 0.212 0.030 0.456 0.221 0.472
SAR 0.133 -0.084 0.891 -0.037 0.111
ESP 0.147 -0.167 0.874 -0.121 -0.137
CEC 0.196 0.736 -0.254 -0.103 -0.129
oC 0.919 0.071 0.040 -0.097 -0.049
N 0.879 -0.012 0.058 -0.128 -0.059
P 0.888 0.037 0.222 -0.131 0.111
CCE -0.191 0.078 -0.005 0.941 -0.025
ACE -0.144 0.111 -0.125 0.946 0.014
AW 0.441 0.392 0.076 0.108 0.590
K 0.901 0.124 0.114 -0.147 0.089
BD -0.902 -0.130 -0.134 -0.074 -0.087
Prosity 0.321 0.057 -0.342 0.104 0.129
Depth -0.704 0.059 0.084 0.013 -0.046

oibyly sxez ao s CUMUIALIVE%D ¢ il )ls oo (O Variance w3y 55,0 :Eigen value

il 8 s 59 5 JswJle sloos) i 4 o]
o) C}-.’.‘ O 0 Lﬁua}l.w Q.i‘ ﬁaLZi.n u..\i:l.ua S99 u.:‘b
Al (ululyy izl gyl e WS S (g0,
5 Ly Jlo 00, ;5 1QlTDs Joo WIS D ) Jgor
(0/53<IQl1ps<0/58) s> (g4, o g s
Lmeu_‘S)j ILD) ‘5‘).3 J..\.o u.:‘ u»)iS Ll sssls QL......,
s (0/48<IQl7ps<0/53) lawgio a>,0

5 Jomdle sloos; 12 1QIMDs Juo (DS (eizron
S0 (0/49<1Qlmps<0/56) -]G.Adj_uc 4,0 J?""’tﬁ"“‘“"‘"‘"
Yo coaS LY g4z ,0 b Jgw smis! (05, sl Ll
JB &S mls ol ol ada>de (0/56<1QIvps<0/63)
oL ¢ amdguiwl Sldlas b sie awslio
oHlSen g ,s4asle o (Stevenson et al, 2015)
S s wols las 45" (Mamehpour et al., 2021)
Syls S cuiS asls  weg B b

Y5

hole w325 5l Jol> (Fig 2 S it (il)lg polie
4,0 MDS 4 TDS sladegasme ;0 00l (putd (439
S Sy ol ool BT Jguz 0 S sladiges
shls MDS 4 TDS (sleacgozme ;o0 sYL (39 slylo
539 RIS b 5 035 S5 oS Jas 1 (s iy 3l
e (Smaly Silr ol ol 09 g0 oS 236 cnl o]
039 4 S CehS sladae ;0 Sy 2 i3t
L .(Govaerts et al., 2006)ccsl | (gl ool (s
S S5 TDS acgozms ;5 ()5 dmslone i 4 a3
J5l55 5 092 6 5L 039 SIS oy S0 p0 g JS Sl
75U yeS Az 0 9 (s (S S s S
Sl T 5 MDS dcgozme 10 09 S CoaS jo
5 AR TP A i o Sad g J5 Sl
590 dihie SB CodsS 69, 1) 13U g 09 S

oloaslas
1Qlwps 5 1Ql1Ds e o 3t @l o2l 4 az i b
JLis 4 g od esalin b gm sl 05, S o



o odls JBlas dacgasmo s

MDS 5 TDS b bgy 3o S5 (Shg /2 (339 9 S piino (il ls -F Jou
Table 4. Common variance and weight of each soil feature in TDS and MDS methods

TDS MDS

parameters weight Communality weight Communality
Clay 0.067 0.903 0.201 0.55
Sand 0.065 0.875 - -
Silt 0.055 0.742 0.223 0.609
pH 0.032 0.424 - -
EC 0.039 0.526 - -
SAR 0.062 0.832 0.103 0.282
ESP 0.063 0.847 - -
CEC 0.05 0.672 - -
oC 0.064 0.864 0.192 0.525
N 0.059 0.797 - -

P 0.065 0.869 - -
CCE 0.069 0.928 0.233 0.636
ACE 0.07 0.943 - -
AW 0.053 0.713 - -

K 0.065 0.870 - -
BD 0.064 0.862 - -
prosity 0.018 0.251 - -
Depth 0.038 0.509 - -
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Table 5. Some statistical characteristics of surface soil cumulative quality index

IQ1-TDS 1Q1-MDS
Min 0.462 0.422
Mollisols Max 0.652 0.77
Mean 0.54 0.558
SD 0.04 0.081
CV 7.41 14.5
Min 0.525 0.567
Inceptisols Max 0.578 0.602
Mean 0.547 0.589
SD 0.021 0.013
CV 3.84 2.21
Min 0.447 0.438
Vertisols Max 0.538 0.60
Mean 0.494 0.498
SD 0.033 0.047
CV 6.68 9.44
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Figure 2. Linear relationship between 1QIlw indices in TDS and MDS sets
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Table 6 .Regression equations between soil quality indexes and wheat yield components

SQl Wheat yield 1QI R? P
TDS Biological yield 17/78 (I1Ql+ps) — 3/43 R?=0/59 P<0/01
Grain yield 14/79 (1Ql1ps) — 2/84 R2= 0/57 P<0/01
MDS Biological yield 10/22 (1Qlmps) — 0/095 R?=0/51 P<0/01
Grain yield 15/56 (1QIwvps) — 2/82 R2= 0/53 P<0/01
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Abstract

Evaluating and determining the minimum data set to evaluate soil quality is very important, valuable
in terms of cost, and time save. The aims of this study were to assess the quality index of soils under
successive, and long-term cultivation of wheat by a valid model (Integrated quality index= 1QlI),
determine the minimum data set to evaluate the quality of soils in this region, and evaluate the
relationship between soil quality index and wheat yield components. For these purposes, 18 physical,
chemical, and fertility properties of the surface soil belonging to 40 soil profiles were determined in
the croplands from Piranshahr region of West Azerbaijan province. The soils were classified in the
three order of Mollisols, Inceptisols, and Vertisols. Total variables affecting soil quality (TDS) were
determined, and minimum effective data (MDS) were estimated using principal component analysis
(PCA). The soil quality index was divided into five classes according to the growth of the plant using
the interpolation technique. Based on the results of PCA, five properties of organic carbon, clay,
sodium adsorption ratio, calcium carbonate equivalent and silt had a specific value greater than one
and were selected as MDS indicators. The highest values of 1Qlps, and 1QImvps Were observed in the
Inceptisols, followed by Mollisols and Vertisols, respectively. A significant relationship (p <0.05)
was found between wheat yield components (grain yield, and biological yield of wheat) with 1Qlps
and 1QIMDS models, which showed a positive, and significant effect of soil quality index on wheat
yield components. Moreover, the 1Qltps model was more accurate than the IQIlvwps model in
predicting the performance of wheat components due to its higher R% However, due to the positive,
and significant correlation between 1QI+ps and IQIMDS (R?=0.9), the IQlwps model is an economic
and better model for evaluating the quality of soils in the region.
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