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Figure 1- Sampling locations in Pars Abad county, Ardebil province and Iran
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Table 1- Average and standard error of soil physicochemical properties of Moghan rangelands

SB gla i L ©as I Slwg, S Ly, Pl Gy, ke ol £0pKbke
Soil variables Grazing Intensity Tolklo Village Kolash Village Panjalo Village Average+ Stdev
J s Heavy ;S 7.60* 7.64% 7.70% 7.66+0.15
gl J;H‘“*"*"' Moderate L 7.78° 7.88° 7.82° 7.86+0.08
P Light S 7.84° 7.71° 7.63 7.7+0.07
Loy dus bawgie 7.74£0.13
Average of three villages
e Heavy % 0.42° 0. 40° 0.34% 0.39+0.03
Electri 1‘?”? - '\n’ 4S ! Moderate g 0.38° 0.42% 0.33% 0.39+0.03
ectrical Conductivity (dS m™) Light .. 0.40° 0.41° 0.43° 0.4+0.02
by oo Lauwgie 0.39+0.03
Average of three villages
‘ Heavy & 51.19° 56.95" 53.38° 54.65+3.91
Lg” “;*/9]” Moderate L 50.68° 43.08* 52.00° 48.28+5.99
m (%) Light K 50.96° 51.80° 50.88° 50.71+2.18
by oo Lauwgie 51.2124.66
Average of three villages
Heavy ;.5 1.74° 2.14% 1.14¢ 1.68+0.26
oo e (Moderate) Ly 1.97° 2.35° 1.83° 2.0240.21
Soluble Sodium (meq ') . a a a
Light & 1.46 2.21 2.44 2.06+0.24
Log) dus Lausgie 1.92+0.27
Average of three villages
Heavy S 0.06* 0.06* 0.04? 0.05+0.01
oo ety Moderate Ly 0.05" 0.04" 0.03° 0.040.002
Soluble Potassium (meq 1) . b ab a
Light < 0.04 0.05 0.05 0.05+0.01
Ly dus bawsgio 0.04+0.01
Average of three villages
Heavy & 317.03* 474.11° 350.26" 386.54+14.31
P ol Moderate Ly 371.06° 426.98" 388.07° 392.92+53.47
Exchangeable Potassium (ppm) . a b a
Light & 347.33 430.42 410.10 392.32+21.42
by, o Lawgie 390.60+29.83
Average of three villages
el s i Heavy pSiw 19.91° 20.67° 20.49° 21.02+2.88
vl b°1° PhJ* h)w Moderate Luogi 18.88" 18.36" 16.51° 17.49+2.51
vailable Phosphorus (ppm) Light .. 17.28 15.49" 16.62° 16.2342.55
Loy dus Lawgie 18.2443.15
Average of three villages
| Heavy S 14.00* 11.90° 16.17° 15.86+0.57
Calcium Carb “g‘: Eauivalent (4 Moderate g 16.98% 10.46° 13.79% 13.02+1.18
aleium Carbonate Equivalent (%) Light . 14,92} 9.97° 10.67° 10.74+1.31
by oo Lauwgie 13.2142.40
Average of three villages
Heavy & 3.25% 3.50° 3.67% 3.534+0.17
e 1 Moderate bug 3.75° 3.25° 3.92° 3.58+0.30
Soluble Calcium (meq 1) . a a 2
Light & 3.42 3.42 3.50 3.44+0.21
Lg) dus bausgie 3.52+0.21
Average of three villages
2 ke Heavy ;S 0.83° 1.58° 0.58%® 1.11+0.10
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Soil variables Grazing Intensity Tolklo Village Kolash Village Panjalo Village Average+ Stdev
Soluble Magpesium Moderate gz 1.08* 1.42° 0.42° 0.94+0.21
(meq I”) Light S, 1.00° 1.92° 1.00° 1.220.17
Ly ds bawsgio 1.09+0.19
Average of three villages
] Heavy ;o 1.27° 1.58° 1.47° 1.42+0.09
o oS Moderate L 121° 1.57° 1.34° 1.35£0.02
Organic Carbon (%) Light K. 1310 1.43° 1.44° 1.44£0.02
Wavg s bawsgio 1.40+0.06
Average of three villages
o Heavy ;o 0.83* 1.30° 1.05* 1.08+0.03
e Moderate L 0.83¢ 112} 1.19° 0.99:£0.08
Particular Organic Carbon (%) Light . 1.06° 1.03° 1.28° 1.16+0.08
Ly ds bawsgio 1.08+0.10
Average of three villages
. Heavy ;o 0.08* 0.09 0.09 0.09+0.01
) Oisr Moderate Lugie 0.09* 0.08° 0.08 0.08+0.002
Nitrogen (%) Light .. 0.09° 0.09° 0.09° 0.09+0.01
Kavg) s bawsgo 0.09+0.01
Average of three villages
) Heavy & 9.22% 9.70° 7.49° 8.73+0.69
B o Moderate bog 8.91° 6.86° 9.74° 8.28+0.72
Dispersible clay (%) Light . 776 7.97 10.65° 9.09+0.98
Bvg) oo Laogie 8.700.78
Average of three villages
Heavy S 0.67 0.82° 0.75° 0.78+0.06
SIS 8 g el Moderate Luog 0.69° 0.76° 0.71° 0.700.12
Mean Weight Diameter (mm) Light .. 0.67° 0.79° 0.63" 0.680.03
Ly ds bawsgio 0.72+0.08
Average of three villages
Heavy ;o 28.57° 23.51° 32.77* 30.44+4.12
v“)o Moderate L 35.24 30.84* 34.44° 31.57+2.08
Clay (%) Light S 34.44° 29.51% 30.11° 31.13+2.55
Kasg 4o bawsgo 31.0542.68
Average of three villages
Heavy ;S 51.53° 5447 45.40° 48.11+1.43
Sim ) Moderate by 46.40° 53.80° 50.40% 51.20+1.45
Light <. 45.67° 53.13° 52.07° 51.64+2.67
Ky ds bawsgio 50.3142.37
Average of three villages
' Heavy ;o 19.82° 22.03 21.83° 21.45+3.71
Lé“"’o Moderate L 19.09° 15.36° 15.16° 17.23+0.67
Sand (%) Light . 19.16° 17.36% 17.83¢ 17.23+2.00
Ky ds bawsgio 18.6343.00

Average of three villages

Sl s Sl 905l sl 3o )3 B prdaw 53 (65 gxe MBI (clyl> aliie gy gyl dlael gt oy
In each column, the numbers with the same letters do not have a significant difference at the 5% level for the Duncan test
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Table 2- Analysis of variance of soil physicochemical characteristics under three heavy, medium and light grazing intensities

in Moghan rangelands
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Source of variation &l 5 sl Grazing intensity 1,» &al  Repeat ;1,55 Error s (%) CV Ol yuds cu pi

df a5 as > 2
pH 0.03™
EC 0.001™
O 31.04™
Na 0.13"
K soluble 0.0002"
K available 37.24™
P 18.47™
TNV 19.705"
Ca 0.02"
M.S clape Sile Mg 0.06™
oC 0.01™
POC 0.02
DC 0.49"
N 0.0001™
MWD 0.01™
Sand 17.82™
Silt 11.11°
Clay 0.98™

2 4
0.01™ 0.02 1.58
0.001™ 0.001 6.36
28.64™ 13.63 721
0.13" 0.02 7.24
0.0001™ 0.00003 11.81
1798.53™ 861.72 7.52
6.1% 7.51 15.02
0.1" 1.66 9.77
0.01™ 0.08 8.01
0.02" 0.03 15.8
0.003™ 0.003 4.14
0.001™ 0.01 7.69
0.61™ 0.67 9.43
0.00001™ 0.0001 8.32
0.01™ 0.01 11.44
0.85™ 8.67 15.8
9.65" 0.82 1.8
14.38™ 6.71 8.34

eyt 1 o )3 B prdaw )3 (I3 xe o yd N pdaws )3 (gl me
** Significant at 1% level, * significant at 5% level, ™: no significant
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Introduction: Soil is one of the important components of rangeland ecosystems. Soil is the natural and
dynamic layer of the earth that act as an important component of rangeland ecosystems for the human food
security and plants mechanical support which is the background for growth of them. Soil degradation decreases
the potential of rangeland production; because soil is the primary factor for forage production in any rangelands
with any kind of weather. Different grazing intensities change the chemical and physical properties of soil and
plant composition of rangelands. It is important to know soil properties for the proper management of rangeland
ecosystems. Therefore, this study was carried out with the objective of investigating the effects of grazing
intensity on soil physical and chemical properties in Moghan rangelands using grazing gradient framework.

Materials and Methods: Three villages of Tolklo, Kolash and Panjalo were selected as the representatives
of grass-shrubland in Moghan rangelands, in Parsabad county, Ardabil province, northwest of Iran. Samples
were collected from three grazing intensities and three distances from the center of villages, as the critical center.
Three soil samples were taken at each distance of village (three replications) from 0 to 30 cm (main root activity
areas) depth (27 samples). Soil parameters including pH, electrical conductivity, saturated water content,
dissolved sodium, potassium, calcium, magnesium, exchangeable potassium, available phosphorus, calcium
carbonate equivalent, organic carbon, particulate organic carbon, dispersible clay, total nitrogen, aggregate mean
weight diameter and soil texture were measured. To identify the trend of changing soil parameters in different
grazing intensities including light, moderate and heavy, weighted average was taken for each three samples,
which were collected from the three-grazing intensity at each village. Data statistically analyzed by using the
Two-way analysis of variance and using Duncan’s multiple range test.

Results and Discussion: The results of the soil data analysis showed that except dissolved sodium and
potassium, lime and soil silt percentage, there was no significant statistical difference between measured values
of soil properties in different grazing intensities in Moghan rangelands. The result of the mean comparison for
soluble sodium and potassium, lime and soil silt percentage showed that with increase of grazing intensity, the
values of soluble sodium decreased. In addition, at the nearby of critical center and with the increase of grazing
intensity, the values of soluble potassium increased. However, its highest and lowest amount was observed at the
heavy grazing intensity and moderate grazing intensity, respectively. The highest and lowest amount of lime
were also observed at the heavy and light grazing intensity, respectively. In other words, in nearby to critical
center and with the increase of grazing intensity the value of these parameters increased. The results of the data
analysis for soil texture showed that in both areas with the light and moderate grazing intensity, soil texture class
was silty clay loam, but in the areas with heavy grazing intensity, soil texture class had gradually changed from
silty clay loam to loamy texture. In other words, the soils had progressed to sandy soils, which is due to the
change in their silty particles. With approaching to the critical center and with increase of grazing intensity the
value of silt percentage decreased. The highest amounts of silt percentage were related to the light and moderate
grazing intensities and its lowest amount was recorded in heavy grazing intensity. Results showed that the effects
of heavy grazing on soil properties in the grazing gradient framework is detectable, and this framework can be
sued for rangeland monitoring to detect the rangeland condition.
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Conclusion: Heavy grazing and overall utilization of rangelands have caused soil degradation in most
rangelands of Iran. This study revealed that heavy grazing jeopardized the sustainability of the rangeland
ecosystem by creating unfavorable changes in soil and available minerals. Therefore, it recommended that soil
parameters must be included in rangeland inventory and monitoring to use soil information for sustainable range
management and, particularly in rangeland restoration and to select sustainable strategies for better and suitable
management of these rangelands.
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