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Introduction

Changing land use may have a major influence on physical, chemical, and biological soil properties with a
consequence for soil functioning and productivity. Abandonment of agricultural lands is actually a kind of
restoration of these lands to their original natural conditions, which is often done through human intervention. Soil
restoration after land abandonment is a complex phenomenon. The pastures of our country are typically cultivated
in rainfed methods, and the use of agricultural inputs such as animal manure, poisons, and chemical fertilizers is
not very common. Therefore the continuous cultivation of a product and the lack of use of agricultural inputs
causes a gradual decrease in fertility and increase erosion. Hence, after years of cultivation, the production potential
decreases, and the land is abandoned.

Materials and Methods

This study was conducted to determine the effects of land abandonment on some physical, chemical, and
biological soil properties in the 0-20 and 20-40 cm depth at three different sites including Lal Abad, Qaleh Kohneh
and Chalab-e Pain, using 2x2 factorial layout arranged in a completely randomized design (CRD) with three
replications. The physical, chemical, and biological characteristics of the soil were measured by conventional
laboratory methods. Electrical conductivity of saturated paste extract (ECe) with electrical conductivity meter
device in saturated paste extract, pH of saturated paste with pH meter device, and bulk density by cylinder method
were determined in the samples. The amount of dispersible clay (DC) was determined by the method of Gee and
Bauder and the Mean Weight Diameter (MWD) was determined by the method of the wet sieve. The amount of
absorbable phosphorus by extraction method and total soil nitrogen by Keldahl method were measured in the
samples. The amount of soil organic carbon (OC) in the samples was determined by the method of Walkley and
Black. Mineralization of organic carbon (soil respiration) (Cmin) and metabolic quotient (qCO2) were obtained
by validated and conventional methods.

Results and Discussion

The results showed that the abandonment of agricultural lands significantly increased the MWD and reduced
the amount of dispersible clay. Bulk density also decreased due to the abandonment of agricultural land in all areas
except the Qaleh Kohneh area. The results of the analysis of the chemical characteristics of the soil indicated a
decrease in soil pH in all areas and depths, except in the Qaleh Kohneh area. The biological results also showed
that the abandonment of agricultural lands caused the change in biological characteristics. Abandonment of
agricultural lands in all three regions led to an increase in microbial biomass carbon and soil microbial respiration.
High microbial respiration in abandoned lands is probably related to more organic carbon in these soils. Loss of
soil organic matter due to cultivation and improper soil management is often the main reason for reducing soil
respiration in agricultural lands compared to abandoned lands.
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Conclusion

Changing land use from agriculture to abandonmentimproved the physical, chemical, and biological indicators
of soil quality, especially the surface layer of the soil, which ultimately led to the improvement of soil quality in
all the studied areas. It can be concluded that the release of agricultural lands has increased soil health by increasing
the carbon input into the soil, improving the soil aggregates, and improving the microbial activity of the soil.
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Figure 2- The studied area in Lal Abad
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Figure 3- The studied area in Qaleh Kohneh
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Land use type
DéA:h 1 001 37.8" 728" 433" 100" 051" 229" 3.10™
S o s
Bos X G gy s . " o x
Qaleh Kohneh 1 119 282 5.03" 0.04" 1.12 110 124 72.0
Depthx Land use type
‘-’“b";"rlo‘:u“& 24 0.13 0.92 0.97 0.74  0.90 0.95 0.97 0.96
CV% - 3.27 11.8 314 720 2.10 1.78 6.75 6.78
$nl &5 1 5.33" 357" 748" 286 4147 116" 90.2" 363"
Land use type
oo 1 5.33" 53.1™ 2117 13.8™ 0.48™ 0.06™ 0.01™ 33.0”
Depth
oxl YV xS e
Chalab-e Pain CEHENT & 1 0.0001"™ 21.3™ 0.49 0.03® 0.25" 24.6™ 370" 852"
Depthx Land use type
“’”a’";jrlo‘:u“} 24 057 0.91 0.99 0.97 0.84 095 0.98 0.98
CV% - 0.70 951  4.06 5.58 2.83 2.30 6.47 5.60

* k%

s I3 gmo GBI NS 5 )l imo doyd iy 9 S o Jd i 44 ¥ g
**and * significant at 1% and 5% and ns, not significant respectively
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Table 2- Comparison of the average chemical and physical properties of soil in all 3 areas

ailaio pU S28 &9 Depth pH oC TN CIN BD DC MWD
Name of location  Land use type cm - (mg/kg) (g/kg)  (g/kg) - (Mg/m®) (%)  (mm)
odilny ddlio 020 7.06b 133b 357a 32la 1l1la 153c 594d 1.83a

A o Abandoned area  20-40  7.23a  10.8b 174b 1.69b 103b 1.61b 9.24c 1.23b

Lal Abad s adhaie 0-20 7.33a 187a 184b 185b 990c 168a 134a 0.84c

Agricultural area  20-40  7.23a 431c 147b 154b 960c 164ab 11.1b 1.04bc

odila, dilaio 0-20 7.36a 245a 350a 323a 10.8a 144d 7.95c 1.85a

agS 4l Abandoned area  20-40  7.20a  12.2b 31.6b 3.0l1ab 10.9a 1.63b 11.0b 1.32b
Qaleh Kohneh =ly; dilaie 0-20 720a 13.7b 285c 274bc 986b 1.71a 186a 0.89c
Agricu]tura] area 20-40 7.33a 12.8b 22.7d 247¢c 9.73b 1.55¢ 11.0b 1.24b

odilay adlaio 020 7.00b 149b 37.9a 35la 108a 142d 6.15d 1.79a

oub oYl Abandoned area 20-40 7.06ab 12.7bc 345b 3.18b 10.8a 1.53¢c 156b 1.60b
Chalab-e Pain =y aihaie 0-20 7.06ab 20.l1a 19.9c 206c 963b 175a 204a 0.60d
20-40 7.13a 105¢ 174d 176d 9.83b 1.65b 108c 1.19c

Agricultural area

L5505 0oy el aws 3 ()l gime BMB] 5SSl glatels six g0l i 5l alie gy (gl (glapSilo g o 4

In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view point of

Duncan's multiple range tests.
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Table 3- The analysis of variance of data on biological properties of soil

ailaio @b _ ©la o (a5l
. Sources of variance df Mean square
Name of location Cmin MBC 4C0,
s &5 1 261" 101™ 141"
Land use type
D&“: ) 1 208™ 122" 29"
sbl o f o P K so
Lal Abad T & 1 1.04s 49.8™ 2,631
Depthx Land use type
eilejl sl 24 0.98 0.97 0.85
error
CV% ; 4.14 133 17.2
$nl &5 1 137" 129" 42"
Land use type
Dé”’: ) 1 503" 23.4™ 2.90
ags asld ) ep K ss
Qaleh Kohneh OEH R & 1 5.78" 1.32m 1.09%
Depthx Land use type
eilejl sl 24 0.99 0.95 0.85
error
CV% ; 247 10.4 17
Sl &5 1 968" 1218 40™
Land use type
Dé“: ) 1 306™ 114™ 4,347
omb Y e x o K ss
Chalab-e Pain O T ST & 1 6.08" 221 0.01™
Depthx Land use type
ceiilejl st 24 0.99 0.99 0.85
error
CV% ; 1.89 5.20 13

G 5 gizo BMBINS 5 )l dxe dio)d iy 9 S o JD i i 4 * o *F
**and * significant at 1% and 5% and ns, not significant respectively.
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Table 4- Comparison of the average biological properties of soil in all 3 areas

adlvo oU S5 &9 Depth Cmin MBC qCO,
Name of location Land use type cm (mg/kg) (mg/kg) ngC/gMBC.day

odila aghaio 0-20 1063 a 0.8a 69.9¢

Jb’l JsJ Abandoned area 20-40 778D 0.26 bc 174 ab

Lal Abad =y dilate 0-20 746 b 0.29b 150 b

Agricu|tura| area 20-40 499 ¢ 0.17c 206 a

odila, adlaio 0-20 1243 a 0.74a 82.8b

agS 4l Abandoned area 20-40 893 ¢ 0.56 b 91.0b

Qaleh Kohneh &ly; dilaie 0-20 1044 b 0.37c 150 a

Agricultural area 20-40 672 d 0.26d 185a

ol aghaio 0-20 1250 a 0.97a 85.8b

ol oYl Abandoned area 20-40 1036 b 0.72b 104 b

Chalab-e Pain =y dilate 0-20 891 ¢ 0.31c 144 a

Agricultural area 20-40 730d 0.21d 165a
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In each column, means with similar letters don’t have significantly different in probability level of 5%, from the view point of
Duncan's multiple range tests.
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