Research Article

Iranian Journal of Range and Desert Research DOI: 10.22092/ijrdr.2023.129900
Vol. 30, No. 2, Page 245-260 (2023) :DOR 20.1001.1.17350875.1402.30.2.5.5

Investigation of some physical and chemical properties of soil in rangelands and
abandoned drylands (Case study: Sanandaj rangelands)

P. Karami!" and F. Nemati?

1*- Corresponding author, Assistant Professor, Department of Range and Watershed Management, Faculty of Natural Resources,
University of Kurdistan, Sanandaj, Iran, E-mail: p.karami@uok.ac.ir

2- Graduated in Range Management Engineering, Department of Range and Watershed Management, Faculty of Natural Resources,
University of Kurdistan, Sanandaj, Iran

Received: 12/15/2022 Accepted: 05/23/2023

Abstract

Background and objectives

The growth of the population and the increase in food needs have caused humankind to turn to
manipulating nature and converting natural lands into crops, especially rainfed agriculture, to
provide the food they need. For various reasons, a large part of these lands is abandoned every
year, which causes many changes in the physical and chemical properties of the soil. This
research aimed to compare the most important physical and chemical characteristics of soil in
two land uses, including rangeland and abandoned rainfed in Kurdistan province.

Methodology

This research was carried out in Kurdistan province. For this purpose, four regions, including
Kilak, SalavatAbad, SarabQamish, and Mamukh, were selected in Sanandaj city. In each region,
two neighboring rangelands and abandoned drylands were selected. Three 100-meter transects
were established in each land use by random-systematic method, and soil samples were
collected from 0-30 cm depth. Depending on the conditions and area of the region, 20
composite samples were taken in Kilak, 20 Salavat Abad, 14 Sarab Qamish, and 8 Mamukh.
Half of the samples were collected in rangeland, and the other half in abandoned dryland. In the
laboratory, soil physical and chemical factors, including acidity, electrical conductivity,
absorbable potassium, percentage of soil organic carbon, total nitrogen, available phosphorus,
soil texture, and bulk density, were measured by usual laboratory methods. A factorial
experiment was conducted using a completely randomized design to analyze the data. The
Duncan test was used to compare the means.

Results

The results showed no significant difference in the percentage of clay, silt, sand, and specific
mass in the comparison of rangelands in four regions, the comparison of abandoned dryland in
the four regions, and the comparison of abandoned dryland in each region. The comparison of
the average acidity of abandoned rangeland and dryland did not show any significant difference
in any region. Electrical conductivity in Kilak, Salavat Abad, and Sarab Qamish areas was
higher than in dryland. However, only in Kilak was there a statistically significant difference.
The electrical conductivity of rangeland soil was 143; in abandoned wetlands, it was 109.

The comparison of abandoned rangelands and drylands in terms of total nitrogen and carbon
numerical values showed that rangelands were more than abandoned drylands in all areas. This
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meant that nitrogen was 24%, 40%, and 42.8% higher in the Kilak, Sarab Qamish, and Mamukh
regions. And statistically, their difference was significant. Also, the carbon difference between
the rangeland and the dryland in Mamukh was statistically significant (1.47% in the rangeland
and 0.74% in the dryland). There was a significant difference in the amount of phosphorus
between the rangeland, 94 mg/kg, and the abandoned dryland, with 234 mg/kg only in the
Mamukh region. Only in the Sarab Qamish area was soil potassium higher than in the rangeland
by 24.7% in the abandoned dryland. Comparing rangelands and abandoned drylands in terms of
the numerical amount of total nitrogen and carbon, it can be concluded that in all areas, the
rangeland was more than the abandoned drylands, so that nitrogen in Kilak, Sarab-Qamish and
Mamukh regions was 24, 40, respectively, and 42.8% more, their difference was statistically
significant and also the carbon difference in Mamukh was statistically significant (rangeland
1.47% and dryland 0.74%). There was a significant difference in phosphorus between
rangeland, 94 mg/kg, and abandoned dryland, 234 mg/kg only in the Mamukh area. There was a
significant increase in soil potassium in abandoned drylands by 24.7% over rangeland soil in the
Sarab-Qamish region.

Conclusion

This research indicates that the change of land use from rangeland to dryland and then
abandonment will change the soil's physical and chemical properties. After about 40 years since
the drylands were abandoned, there has been an improvement in most of the physical and
chemical factors investigated in this research. In this research, 40 years have been considered. It
is suggested to consider different periods in the secondary sequence in future research. This will
enable us to determine more precisely when the soil can improve. Also, similar research should
be done in other ecological regions with different conditions so that the effect of climatic and
topographical factors can be clearly defined.
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Figure 1- Location of sampling areas in Iran and Kurdistan province



YO\ Y o)u Y. .Al: u‘j‘ Q\.a‘.u K C’JA QLO..A’:.- ) &lﬂ'— A\Jf._n
adllae 3 50 Gblie addl 5 LUl ae Olasie 52U -Y Joux
Table 1- Names and geographical and climatic characteristics of the study areas

Mean annual Mean Mean Slope Elevation Latitude of  Longitude of

Study area temperature rainfall %) Aspect m sampling sampling

Co (mm) center center
Kilak 143 431 45 North 1540 35° 09551 003601
47°

SalwatAbad 11.4 550 25 Northeast 2080 3519 481  47° 10 08[]
SarabQamish 14 431 40 North 1750 35° 25 08[1 47° 57 13[]
Mamukh 14 431 20 Northwest 1640 35°29310]  47° 0107
J\é-xg‘,\,w\.uaa\a)ﬁdﬂ&gﬁ'gﬁ\j\‘o.,\.;’;e.,\wf Lg;l:ﬂsu'_,.d

colus (Mcleen, 1982) e pH Loy glal o)las s
sy (Page et al., 1987) i EC olSaws vy S S
ST S 2oss (Rowell, 1993) i dlad 4 i L
(Walkley & Black, 1934) - JsJly 2, 4 S
JB aus (Krik, 1950) Jl=S 25, 4 S JS (55 28
a4 S csl ¢(Olsen et al., 1954) -dol 2o, 4 (o s
4 s pb o gana o a5 (DAY, 1982) ¢ esoded b,

_,\_,3/5/ 6}5“)."'\3‘ 4.;,\5023)

Sl Jdod 5 4520

s Wweols EBOF O3 JU 3 daesls Jdoo 51 Lz
5 Wesls gas Uy 5l plaabl Jpas 51 ey 5 w0 S
ol alsa bosls oo 5 4525 bl Kes
Soeslimd L sl S b B s 8t
S LSl avlie sl 5 a2 ol SPSS Il
38 eslial (SOl glasals wim o 5051

Ly lasles s C”\f (e 38 Sl bl
s & g0l 3 ol ol e ool ol Slomen sas
i i oS 35 s a5, blis sl s s
ol oo Oolie 08 5o sl QLS bl w68
=Y me =) Sl awle S a3 15 ) n 3550 bl
e Voo Job Sl Y Lo e s eas by e
a4 S G0 5 a3 S e Sletage - Solay O 5
Sl 5 aihie bl o 4 aw) oz el LS Oyp0
Earle 50T L2l Ol Yo sl Sl Y SUS s o
S i 5 g 53 Gl s 4 it S e 50 A
S b Y oS ST Sl (o ead by e o
Gt Gt Syt b i S iy s
A ol JL;.CEML;NLWV 3 ols i el

Pl 455
56Ul Gl o pue Kas o S sl



...Qppéﬁwjﬁ

Yov

Gble 53 5l 5 0 SB aliaed 5 (S GBS 305 mee b 5 et Oline Szl (0 Sles Slire sliztl (SSke =Y Jsa

A.'JLEA.)J}A

Table 2- Mean, standard error of the mean, standard deviation, minimum and maximum of the physical and
chemical characteristics of rangeland and dryland soil in the studied areas
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S ¢ g § g °© g -
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Mean
780.2 37.1 2.54 0.17 143.2 8.1 1.247 50.6 22.00 27.4
Standard
error of 28.6 3.39 0.21 0.005 9.08 0.04 0.02 2.24 1.62 2.04
the mean
Rangeland - 90.7 107 068 0017 287 015 008 709 51 645
Kilak Standard : : ) ) ) ' ' : : '
deviation
567.6 24.6 1.25 0.14 96.7 8.04 1.04 39.8 15.2 21.6
Minimum
889.2 51.2 3.43 0.20 183.7 8.52 1.32 61.1 32.2 40.33
Maximum
719.6 45.2 2.06 0.139 109.6 8.20 1.268 52.5 18.2 29.3
Mean
Standard 34.2 4.15 0.21 0.013 8.6 0.066 0.016 3.54 1.98 2.35
error of
the mean
Dryland -
Kilak
Standard 108.1 13.1 0.66 0.041 272 0.211 0.051 11.2 6.27 7.44
deviation
558.4 25.52 0.7 0.03 77.2 7.93 1.19 36.4 7.2 22.3
Minimum
866.2 65.08 2.94 0.18 160.3 8.6 1.33 70.4 30 40.3
Maximum
480.6 47.9 2.05 0.162 4455 7.4 1.302 59.70 16.9 23.2
Mean
Rangeland - Standard 16.09 4.008 0.20 0.006 6.60  0.099 0.016 3.53 2.28 2.01
SalwatAbad error of
the mean
50.9 12.6 0.63 0.022 209 0.315 0.053 1118 7.21 6.38
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Standard 131.6 17.73 0.505 0.007 13.81 0.053 0.077 11.10 4.98 12.87
deviation
264.4 18.7 1.04 0.12 1054  8.05 1.15 33.8 11.8 13.6
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Table 3- Analysis of variance of soil physical characteristics among different regions and land uses

Mean squares

Bulk density (gr/cm?) (%) Sand %) Silt %)Clay df Source of changes
0.000 ™ 2154 36.4 ™ 886™ 3 Area
0.0001 ™ 161.7 ™ 56.7 189 1 Land use
0.002 ™ 767 87.4 % 26,67 3 Area* Land use

0.003 93.95 33.36 54.8 54 Error

Significant at the 5% level =~ There is no significant difference= "
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Table 4- The results of mean comparison of soil physical characteristics in the studied areas and land uses using
Duncan's test.

Soail Physical
characteristic

Bulk density(gr/cm?®) Soil texture Sand (o) Silt(%) Clay(%)

ea - Land use
1.2472 Sandy Clay Loam 50.62 222 2742 Rangeland - Kilak
1.2682 Sandy Clay Loam 5252 18.2% 2932 Dryland - Kilak
1.3022 Sandy Clay Loam 59.72 16.9%® 23.22 Rangeland - SalwatAbad
1.269@ Sandy Clay Loam 5742 18.4% 2422 Dryland - SalwatAbad
1.300°? Sandy Clay Loam 57.52 182 2452 Rangeland - SarabQamish
1.269° Sandy Clay Loam 48.82 21.82 29.34¢ Dryland - SarabQamish
1.3022 Sandy Clay Loam 60.82 13.7° 25.5b2 Rangeland - Mamukh
1.3072 Sandy Clay Loam 56.32 21.2° 2252 Dryland - Mamukh
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Table 5- Analysis of variance of soil chemical properties among different regions and land uses

Mean squares

Potassium  Phosphorus Organic Total EC (us/m) (pH)
df Source of changes
(mg/kg) (mg/kg) Carbon (%) Nitrogen
(%)

304277 34317.5™ 2.76™ 0.002" 29224.1" "2.152 3 Area

19.87 ™ 9974.1™ 2.83" 0.019" 428.2"™ "50.003 1 Land use
20444 13194.8™ 0.142 0.001 "™ 1875.7" "50.067 3 Area* Land use

7567.4 730 0.31 0.001 528.5 0.045 54 Error

doys KNy e Jlas! CL..N 53 Dl dme OMasl ls e SVl pse 5 5 4 %

‘ns

Significant at the 5 and 1% level respectively =*, **  There is no significant difference= "
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Table 6- The results of mean comparison of soil chemical characteristics in the studied areas and land uses using
Duncan's test.

Soil Chemical

characteristic

Potassium Phosphorus Organic Total Nitrogen

(mg/kg) (mg/kg) Carbon (%) %) EC (ps/m) (pH) fea - Land use
7807 37°¢ 2.5 0.173 1432 8.1 Rangeland - Kilak
7192 45¢ 2.06% 0.139% 109 be 8.22 Dryland - Kilak
480 47°¢ 2.05% 0.162% 444 7.4 Rangeland - SalwatAbad
482 64°¢ 1.84b 0.141°b¢ 404 760 Dryland - SalwatAbad
425¢ 32 2.08% 0.1752 131 8.2 Rangeland - SarabQamish
530¢be 38¢ 1.66° 0.125¢ 119 8.1a Dryland - SarabQamish
608" 942 1.47° 0.150 2 87°¢ 760 Rangeland - Mamukh
557 be 234°b 0.74¢ 0.105¢ 113° 7.7° Dryland - Mamukh
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