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Table 1. Average value of soil properties measured in three replications under three tillage methods in two stages

S cogass
Soil properties
033 s s oS .l
J-")A . 3 Q9 . g
(S0 pdiges Pl W . Soil €3
) S i Phosphorus  Potassium i ol S
i Treatments pH Electrical P Mineral ic  Microbial
Sampling Bulk conductivit (mg/kg) (mg/kg) - organic !
: y nitrogen biomass
stage density carbon
(ds/m) (mg/kg) 0 carbon
(g/cm3) (%)
(mg/kg)
3T I 142+ 753+ 0.49 + 0.04 10.25 % 462.75 + 3135+ 124 + 97.80
No-tillage 008 003 AL 211 22.86 282 017 8.59
&3>
Shals 151+ 7.59 £ 12.80 £ 424.00 = 24,70 £ 1.03+ 74.58
. e 008 003 044x004 2.11 22.86 2.82 0.7 8.59
tillage
&3>
Py o 148 £ 7.64 0.47 +0.04 10.20 £ 405.00 = 2170 122+ 94.25 +
Conventional 0.08 0.03 2.11 22.86 2.82 0.17 8.59
tillage
3T I 1.38+ 771+ 034+0.0 1215+ 578.75 28.70 £ 154 + 528.43 £
No-tillage 007 003 SEED 513 29.31 242 0.12 50.38
&3>
hals 1.47 + 7.78 £ 17.20 £ 510.00 £ 26.60 146 + 351.38 £
) Reduced 0.07 0.03 0.34£00 5.13 29.31 2.42 0.12 50.38
tillage
855>
1.48 + 7.79 436.25+ 29.05 + 115+ 210.80 £
o yo
007 o003 03800 9452513 - hg4 242 0.12 50.38

Conventional
tillage

*

9955 il 5l am Gialojl (bl ) Y aloye 5 puiS Bl 51 LS alesl 9,5 51 ) alo s ss )l paiged J>1 5
*Sampling stages: Stage 1 before the start of the experiment, before planting wheat and stages 2 at the end of the experiment, after
the harvest of chickpeas
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Table 2. Scores calculated for soil properties reagent soil quality using SMAF model
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*

*Sampling stages: Stage 1 before the start of the experiment, before planting wheat and stages 2 at the end of the experiment, after the

harvest of chickpeas
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Introduction: Soil health as one of the main components to achieve sustainable agricultural systems is being
adversely affected by agricultural operations such as tillage. Soil health can be quantified using the specific
physical, chemical, and biological parameters of the soil via specific quantitative soil quality methods. As a
result, studying soil quality and fertility in different land management systems is essential to establish
appropriate crop operations to achieve optimal production and sustainable cropping systems. Soil Management
Assessment Framework (SMAF) is used as a powerful and reliable tool to assess the effect of different crop
management on soil quality and health. This study aims to evaluate and quantify the effect of different tillage
methods on soil quality using the SMAF algorithm.

Material and methods: The present study was conducted as a field experiment based on a randomized
complete block design during two cropping years in 2016-2017 and 2017-2018, in four replications.
Experimental treatments included tillage methods (no-tillage, reduced tillage, and no-tillage), and the areas
were considered replication. Winter wheat (Triticum aestivum L.) was planted in the first year, followed by
winter chickpea (Cicer arietinum L.) in the second year of crop rotation in farmers' fields. Soil sampling from
a soil depth of 0-30 cm was taken in two stages, before planting wheat at the beginning and after harvesting
chickpeas in the second year. Important soil parameters were measured, including bulk density, phosphorus,
potassium, acidity, electrical conductivity, soil organic carbon, carbon, microbial biomass, and microbial
biomass nitrogen.
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Results and discussion: The results showed that implementing the conservation tillage methods improved
some of the important soil parameters and soil quality index, indicating the positive effect of minimum soil
disturbance and crop residue maintenance on soil quality. Although the physical and chemical properties of
soil at the end of the second year did not change significantly compared to pre-treatment conditions, soil
biological properties such as microbial biomass carbon and soil organic matter were positively affected by
tillage systems. The laboratory-measured data of soil properties were well reflected in the SMAF algorithm.
The results showed that at the end of the experiment, the soil quality index in the conventional plowing system
was lower compared to conservation tillage methods. No-tillage had the highest value of soil quality index
(0.65) at the end of the experiment. As stated in the quantitative description of soil properties, the higher quality
index in the no-tillage method is mainly due to the improvement of soil biological conditions. Soil degradation
due to excessive plowing, lack of residue preservation, and improper use of chemical fertilizers not only
reduces soil organic matter but also degrades the physical properties of soil.

Conclusion: In general, the results showed that conservation tillage methods could improve soil quality and
efficiency in dryland areas, and the SMAF algorithm can be a useful tool to assess and monitor the soil quality
of various cropping systems in dryland areas. However, citing the data of this study requires long-term results,
and in order to evaluate the efficiency of the soil ecosystem to provide ecosystem services, it is necessary to
compare crop systems with more sustainable systems such as forests and pastures.
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