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1- Scorecards

2- Visual Soil Assessment
3- Field Kits

4- Soil Surveys
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1- Total data set; TDS

2- Minimum data set; MDS

3- Integrated soil quality index; IQI
4- Nemero soil quality index; NQI
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1- Global Positioning System; GPS
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Figure 1. Location of the study area and distribution pattern of the sampling points.

1- Communality
2- Factor analysis
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Table 1. Selected characteristics, measurement method and used reference.
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Table 2. Grading of soil quality classes based on IQI and NQI models in TDS and MDS sets (De Paz et al, 2006).

Soil Quality Class
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Table 3. Results of the principal components analysis (PCA) at 0 to 25 centimeters.

PC PCs PC, PC; PC, PC, (PCs) ol slaad s

1.086 1224 1403 1.551 2236 2.921 (Eigen value) o3, 5 5

7.8 8.7 9.8 11.7 160 193 (Percentage) 4z,

73.3 65.5 56.8 47.0 353 19.3 (Cumulative percentage) sz Ao )3

(Eigen Vectors) o3 5 slajls

0.104 0471 0388  0.127 0.029 0.15 Coarse fragments (%) o 5 S
0.133  0.176  -0.343  0.131 0436  0.080 Clay (%) _-,
0331  -0224 0.197 0.038 0.508 0.081 Silt (%) <l
0.178  0.054  0.091 0.120 -0.636 -0.052 Sand (%) .
-0.016 -0.037  0.025 0.164 0.053 -0.426 OC (%) JI o8
0.004 0137  0.513 0.261 -0.009 0.028 CCE (%) Jslre puds by S
-0.018 0.020 0220 029 0.065 -0.343 CEC (emol: kg') 55385 Jsls <o b
0.141 0227  -0.002 0.095 0.123 -0.385 N (mgkg") Js o355
-0.283  0.095  0.037 -0.164 -0.040 -0.402 Koo (Mg k™) o s 6 ool
0217 -0.045 -0.013 -0.523 0.045 -0.225 Py (g Kg') o o b5 s
0.615 -0.135 0310 -0.190 0.252 -0.060 Cu (mgkg') e

0.148  0.141 0273 -0.535 0.187 0.083 Mn (mgkg') ;%

0.436  -0.542 -0.093 0.168 -0.036 -0.175 Zn (mgkg') s

0.020 -0.147  0.099 -0.304 0.017 -0.289 Fe (mgkg") ;,al

0292  0.484  -0421 -0.098 0.094 -0.055 PH «

0.078 -0.152  -0.069 -0.076 0.111 0.416 EC (dSm™) S U oyl

ove :(KMO) Kaiser-Meyer-Olkin Measure of Sampling Adequacy . ,.»

Yo
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Table 4. Results of the principal components analysis (PCA) at 25 to 50 centimeters.

PC, PCs PCs PC,4 PC; PC, PC (PCs) Lol slaadl 5o
1.029 1137 1.195 1217 1318 1.867 2.710 (Eigen value) o3, 5 5
6.8 7.5 7.9 8.6 92 127 179 (Percentage) 4z,
70.6  63.8 56.3 484 398 30.6 179 (Cumulative percentage) rexs Lo )3

(Eigen Vectors) o3 5 slals

0.201 -0.546 0.011 -0.258 -0.118 0.279 -0.109 Coarse fragments (%) o5, S
-0.153  0.104 -0.098 -0.038 -0.122 -0.107 -0.483 Clay (%) -

0.141 -0.044 0.062 0.051 -0.118 -0.327 -0.405 Silt (%) <l

0.007 -0.022 0.022 0.011 0.175 0.347 0.506 Sand (%) .
0.133  0.035 0.098 -0.291 0.005 0.325 -0.331 OC (%) JI o5
0.107 -0.141 -0.163 -0.401 0.501 0.026 -0.124 CCE (%) Jslre puds by S
0231 -0.220 -0.176 0.114 -0.364 0.237 -0.209 CEC (cmol, kg') 5515 sy oo b
-0.058 0.393  0.087 -0.127 0.054 0368 -0.162 N (mgkg") Js 0555
0302 -0.117 0.009 0.162 -0.017 0.431 -0.163 Ko (M KE') o 23 1B ol
-0.030 -0.078 0.577 0.110 0.320 -0.178 -0.114 Poa(mg k") o 6 s
0.139  0.193 -0.462 0.087 0426 0.049 -0.126 Cu (mgkg') e
-0.495 -0.535 -0.094 -0.037 0.345 -0.109 -0.062 Mn (mgkg") 3%
-0.508 0.301 -0.105 -0.485 -0.063 0.042 0.010 Zn (mgkg') s
-0.441 -0.059 0.002 0400 -0.026 0.324 -0.030 Fe (mgkg") ;pal
0.020 0.093 -0.320 0.448 0259 0.032 -0.195 PH «

0.145 -0.135 -0.493 -0.107 -0.257 -0.215 0.204 EC (dSm™) S U oyl

ov/¢ :(KMO) Kaiser-Meyer-Olkin Measure of Sampling Adequacy . ,.»

B
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Table 5. Weight and communality of soil characteristics in TDS and MDS sets at 0 to 25 centimeters.

MDS TDS B
S5
Weight CcoM Weight CcoM Variable
- — 0.056 0.587 Coarse fragments (%) o5, S
o o 0.066 0.693 Clay (%) -,
o o 0.080 0.834 Silt (%) <l
0.113 0.422 0.094 0.984 Sand (%) ;=
0.141 0.526 0.056 0.581 OC (%) JI o5
0.231 0.862 0.048 0.499 CCE (%) Jslee pods b 5
o - 0.054 0.558 CEC (cmol, kg') 5515 sy oo b
o - 0.054 0.566 N (mgkg") Js o555
_" _" 0.059 0.618 Kawa (Mg k) o s 6 ol
_" _" 0.061 0.631 Py (g Kg') o s b6 s
0.193 0.719 0.075 0.777 Cu (mgkg') e
0.149 0.557 0.067 0.696 Mn (mgkg") 3%
0.172 0.640 0.069 0.715 Zn (mgkg') s
_" _" 0.041 0.429 Fe (mgkg") ;,al
o o 0.064 0.671 PH
o o 0.056 0.583 EC (dSm™) S U oyl

A.;}L) g)_)) Welght ‘A,sf}l) r.@ﬂ: COM
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Table 6. Weight and communality of soil characteristics in TDS and MDS sets at 25 to 50 centimeters.

MDS TDS Srs
Weight COM Weight COM Variable
0.173 0.633 0.063 0.659 Coarse fragments (%) o5 Ko
- - 0.069 0.721 Clay (%) -
- - 0.066 0.693 Silt (%) <l
0.099 0.362 0.092 0.960 Sand (%) o
- - 0.060 0.623 OC (%) JI o5
0.136 0.497 0.061 0.631 CCE (%) Jslee pods b 5
— — 0.054 0.561 CEC (emol, kg') 55385 Jsls oo b
- — 0.051 0.536 N (mgkg') |5 035 %
0.166 0.607 0.054 0.564 Kawa (Mg k) o ns J6 ol
0.153 0.561 0.062 0.650 Py (g Kg') o s b5 s
— — 0.059 0.614 Cu (mgkg") -
0.146 0.535 0.074 0.775 Mn (mgkg") 3%
0.127 0.463 0.065 0.678 Zn (mgkg') s
— — 0.058 0.605 Fe (mgkg") ;pal
— - 0.054 0.565 PH
- — 0.061 0.634 EC (dSm™) S U oyl
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Table 7. Average values of soil quality indices.

(em) asllas 550 Gas

NQIms NQImps IQIms IQIvps
Depth study
0.35 0.33 0.49 0.49 0-25
0.36 0.36 0.49 0.50 25-50

AMDS s TDS) o S35 48 oz 95 31 oslisl b S oS o ya b  Sied A gt
Table 8. Correlations of soil quality indices by using two sets of characteristics (TDS and MDS).

(em) asllas 530 Gas

NQI Ju IQI Jus
Depth study
0.79% 0.85* 0-25
0.77* 0.75* 25-50

* Significant at 95% confidence level.
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Table 9. Correlation between crop yield and soil quality indices.

NQI ciS el
NQI Quality Index

QI iS Laxls

IQI Quality Index

J:JL;“—YL--’ Yo+ Ges
Depth 0 to 25 cm

Sesle 00-Y0 Ges
Depth 25 to 50 cm

S sle 00-Y0 Ges
Depth 25 to 50 cm

J:JL;“—YL--’ Yo+ Ges
Depth 0 to 25 cm

NQImps NQIms NQImps NQIms

I1Qlvps

IQItps IQImps IQItps

* * * *

0.31 0.50 0.29 0.51

s

0.15

(rjf) aL_S/é;xLa&

0.55 0.37 0.51

* Significant at 95% confidence level.
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Table 10. Parameters of semi variogram models of the soil quality indices in the study area.

. 2 2
g, 3 %) S o E
.—}x s \'x g . 9 L‘ —
B8 0 3 s lw 4. 2% 53 2
204 JE oge g 948 12 2F 0 A
2 = 5§ g [ % Z = S
” g ° —~ A,
3 S ¥YE 2 E -~
4 -
& 197
0.057 0.001 L s 33 143.05 0.002 0.001 (Spherical) ¢ s 1QIps
0.069 0.00 L s 28 126.18 0.005 0.002 (Spherical) ¢ s 1QLvps R
0.054 0.001 L s 33 136.76 0.002 0.001 (Spherical) ¢ 5 NQIps Yo
0.056 0.001 L s 33 151.8 0.002 0.001 (Spherical) ¢ s NQIps
0.047 0.00 L s 50 119.33 0.001 0.001 (Spherical) ¢ s 1QIps
0.056 0.001 L s 33 131.94 0.002 0.001 (Spherical) ¢ s 1QIvps G
0.050 0.00 L s 50 112.35 0.001 0.001 (Spherical) ¢ s NQIps Yo-o.
0.046 0.001 L s 50 144.05 0.001 0.001 (Spherical) ¢ s NQIps
144.43 0.06 S 20 122.16  17833.6 4560 (Spherical) ¢ s 5> Ses

S kS sl el g g 8 5 Shes Kiom S badds Kiames V) Jyis
Table 11. Correlation between kriging maps of Rose yield and soil quality indices.

W CukS arls (em) Sllas Gos
Correlation Coefficient Quality Index Depth study
047 IQIms
034 IQlvips
. =Y0 s
0.43 NQIrps
020 NQImps
052 IQIms
0.15° IQlvips
. Y0-04 Ges
0.51 NQIrps
020 NQImps

* Significant at 95% confidence level.
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Figure 2. Kriging maps of the Rose yield and soil quality indices in the study area.
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Abstract

Background and Objectives: The assessment of soil quality for agricultural land is essential for the
economic successes and sustainability of the environment in developing countries. Currently, many
types of methods with different factors are used to evaluate soil quality. Soil quality evaluation is an
indicator of sustainable agriculture and optimized application of utilization of natural resources.
Moreover, the Bardsir city is one of the most important regions of Rose (Rosa Damasceneea Mill) in
Kerman province and Iran. In this research, soil quality were evaluated in a part of the cultivated
land of Rose using integrated soil quality index (IQI) and Nemoro soil quality index (NQI) in
combination with two of data sets, total data set (TDS) and minimum data set (MDS) for 0-25 and
25-50 cm depth.

Materials and Methods: In this research, a farm with an area of 30 hectares was selected in Bardsir
city, Kerman province. Then, 100 locations were sampled to determine soil characteristics (0-25 and
25-50 cm), then in each location, the yield was determined. Among the total characteristics of soil
quality, the most important of characteristics were determined Using principal component analysis
(PCA). The results showed that in the topsoil and subsoil, minimum data set were organic matter,
sand, Mn, calcium carbonate equivalent, Zn, Cu and sand, K, calcium carbonate equivalent, Zn, P,
fragments and Mn, respectively.

Results: The results showed that at the 0-25 cm, the correlation between 1QIrps and IQIyps and
between NQIrps and NQIyps were 0.85 and 0.79, respectively. Also, at the depth of 25-50 cm, the
correlation between IQImps and IQIyps and between NQIrps and NQIyps were 0.75 and 0.77,
respectively. The geostatistical analysis of soil quality indices showed that all of the studied soil
parameters and Rose yield have spherical model and strong to medium spatial structure. The range of
variograms is varied from 119.33 m for IQIps in the subsoil to 151.8 m for NQIps in the topsoil.
Besides, the range of variogram for Rose yield was 122.16 m. The correlation between kriging maps of
Rose yield and soil quality indices showed that the highest correlation was found between the yield and
the IQIps index at both studied depths. The results of correlation between soil quality indices and Rose
yield showed that the IQIps index has a higher correlation with yield than other indices.

Conclusion: These results demonstrated that the IQI index, especially in the TDS set, has a better
performance for assessing the soil quality in the study area. Because of the relatively good
correlation between this set and MDS, the TDS set is better to determine soil quality indices; this
result may be attributed to use MDS to determine the soil quality indices with proper accuracy.
However, if the purpose of soil quality assessment is to achieve the optimal yield, the use of IQIrps
index, due to its greater correlation with the Rose yield, has a better performance.
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