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Abstract
Background and Objectives
Growing awareness of environmental issues and sustainable natural resource management
require continuous study and monitoring across various timescales and locations. Ecosystems,
including rangelands, undergo constant change. Given their ecological significance, economic
role, and vulnerability to irreversible alterations, rangeland monitoring is essential for their
ongoing assessment.
Research Methodology
This study monitored changes in vegetation cover and soil indicators over five years at the
Dagestan site in Zanjan Province. Field evaluations included plant and soil factors. Plant-related
data encompassed canopy cover percentage, litter percentage, species density (where applicable),
production, rangeland condition, and trend. Assessments were conducted using established
methods, with adequate sampling and proper distribution across different plant communities
during both initial evaluation and subsequent monitoring. Soil factors included pH, electrical
conductivity, nitrogen, phosphorus, potassium, organic matter content, bulk density, and soil
texture.
Results
Statistical analysis of vegetation changes and their effects on soil indicators under grazing and
flooding over the five years revealed significant differences in most parameters. Total canopy
cover and rangeland production differed significantly between years and site types (grazed vs.
exclosure) at the 1% and 5% probability levels, respectively. The highest vegetation cover (56%)
was observed in the grazed area in 2018, while the lowest (30%) occurred in the exclosure in
2021. Peak total production (126 g m<sup>-2</sup>) was recorded in the exclosure in 2018,
while the lowest (48.7 g m<sup>-2</sup>) occurred in the exclosure in 2021. Total species
density showed no significant differences betweenyears, site types, or their interaction. However,
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on average, shrub density was higher outside the exclosure, while grass density was higher inside,
indicating a significant difference. Vegetation changes due to grazing and flooding affected
certain soil parameters. Increased grazing intensity correlated with decreased potassium,
phosphorus, nitrogen, organic carbon, and electrical conductivity in the topsoil.

Conclusion

Over the five-year study period, grazing significantly influenced vegetation, and the decline in
vegetation cover had a notable impact on soil physical and chemical properties. Vegetation
changes in the study area were gradual and shaped by rangeland management practices. Regular
monitoring of qualitative and quantitative changes in rangeland vegetation is essential for
informed planning and the implementation of effective management strategies for sustainable
rangeland use.

Keywords: Badamestan site, grazing, soil properties, monitoring, rangeland evaluation,
rangeland management, vegetation cover, Zanjan Province.
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Figure 1- Location of the study area in Zanjan province, Iran.
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Figure 2- Badamestan Rangeland exclosure with fenceing and metal bases to prevent domestic animals from
entering
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Table 1-List of plant species in Badamestan site
species family life span Vegetative form of palatability
plants
Hetranthelium piliferum L. Poaceae 11|
Bromus tectorum L. Poaceae Il
Bromus danthoniae Trin. Poaceae i

Alyssum sp L.

Medicago radiate L.

Medicago regidula L.

Ziziphora tenuir L.

Minuartia meyeri (Boiss.) Bornm.
Tragopogon officinalis

Velezia rigida L.

Elymus hispidus (Opiz) Melderis
Bromus tomentellus Boiss.

Festuca ovina L.
Poa bulbosa L.

Stipa hohenackeriana Trin. & Rupr
Tanacetum polycephalum Schultz
Lotus gebelia Vent.

Astragalus citrinus L.

Achillea setacea Waldst. & Kit.
Astragalus liliacinus L.

Anthemis tinctoria L.

Centaurea aucheri (DC.) Wegenitz
Centaurea virgate Lam.
Chaerophylum macropodum Boiss.
Eryngium billardieri F. Delaroche
Erysimum crassipes Fisch. & C.A.Mey.
Hypericum scabrum L.

Phlomis olivieri Benth.

Prangos ferulacea (L.) Lindl.
Stachys lavandolifolia Vahl.
Scariola orientalis (Boiss.) Sojak
Vinca herbacea Walds & Kit.
Teucrium chamaedrys L.
Euphorbia monticola L.
Astragalus curvirostries L.

Nepeta heliotropipholia Lam.
Silene aucheriana Boiss

Silene ampullata

Silene bupleuroides

Onosma microcarpum DC.
Marrubium cuneatum russell
Dianthus orientalis Adams
Scorzonera phaeopappa (Boiss) Boiss.
Acantholimon festucaceum (Jaub& Spach) Boiss.
Astragalus rubristriatus

Astragalus tricholobus

Thymus kotschyanus

Astragalus caspicus

Crataegus meyeri A.Pojark

Brassicaceae
Papilionaceae
Papilionaceae
Lamiaceae
Caryophyllaceae
Papilionaceae
Caryophyllaceae
Poaceae

Poaceae

Poaceae

Poaceae

Poaceae
Astraceae
Papilionaceae
Papilionaceae
Astraceae
Papilionaceae
Astraceae
Astraceae
Astraceae
Apiaceae
Apiaceae
Brassicaceae
Hypericaceae
Lamiaceae
Apiaceae
Lamiaceae
Astraceae
Apocinaceae
Lamiaceae
Euphorbiaceae
Papilionaceae
Lamiaceae
Caryophyllaceae
Caryophy llaceae
Caryophyllaceae
Boraginaceae
Lamiaceae
Caryophyllaceae
Astraceae
Plumbaginaceae
Papilionaceae
Papilionaceae
Lamiaceae
Papilionaceae
Rosaceae
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Table 2- Comparison of the average amount of coverage in treatments applied in different vegetative forms

year Total Cover Grass Cover Forb Cover Shrub Cover P%rgr\}r;iral Annual Cover
1396 4397+ 2.17° 21.14+2.29° 9.37+1.22° 7.53+2.85° 38.04+2.80°  5.93+1.56%
1397 46.78 £ 2.17° 15.26+2.29 9.84+1.22° 10.19+#2.85%  35.29+2.80°  11.49+1.56°
1398 49.78+ 2.17° 21,3942 29 6.96+1.22° 11.79+2.85*  40.14+2.80°  9.61+1.56°
1399 51.11 +2.17° 21.04+2 992 7.51+1.22° 11.09+2.85%  39.64+2.80°  11.47+1.56°
1400 34.81+2.17° 15.59+2.292 6.65+1.22° 10.16+2.85°  32.39+2.80° 2.41%1.56°
Site
Exclosure 43.30 £#1.37° 19.05+1.452 7.9240.77° 6.28+2.85° 33.25+1.77°  10.05+0.98°
Grazing 47.27 +1.37% 18.72+1.45° 8.21+0.77° 14.03£2.85%  40.96+1.77a  6.32+0.98°
year*type
1396 E 41.89 + 3,072 21.97+324%  10.09+1.73° 2.05+4.03"  34.11+3.96%  7.77+2.20%"
1396 G 46.05% 3.07% 20.30+3.242 8.66+1.73°  13.01#4.03%°  41.98+3.96%°  4.07+2.20
1397 E 50.90 + 3.07%° 18.40+3.24¢  10.25%1.73°  8.03+4.03  36.68+3.96%°°  14.23+2.20%°
1397 G 42.66 + 3.07°° 12.13+3.242 9.43+1.73%  12.3624.03®  33.91+3.96*  8.75+2.20%"
1398 E 43.45 + 3.07% 19.37+3.242 6.20+1.73° 7.30+4.03°®  32.88+3.96"°  10.57+2.20°"°
1398 G 56.06 + 3.07° 23.4+3.242 7.73+1.73° 16.29+4.03*  47.41+3.96°  8.65+2.20%
1399 E 50.19 + 3.07% 20.25+3.242 6.69+1.73° 8.20+4.03®  3514+3.96®  15.05+2.20°
1399 G 52.04+ 3.07%° 21.84+3.242 8.32+41.73°  13.98+4.03%°  44.14+3.96°°  7.90+2.20**
1400 E 30.08 + 3.07° 15.25+3.242 6.38+1.73° 5.83+4.03  27.45+3.96° 2.62+2.20°
1400 G 39.54 + 3.07" 15.92+3.242 6.91+1.73%  14.5024.03®®  37.34%£3.96®  2.20£2.20°

G Grazingarea; ETEXclosure area
Different letters indicate statistically significant differences between coverage, yield, and density in years of study .

The trend of canopy cover changes in the The trend of canopy cover changes in the
195000 exclosure area arazing area
150000
y = 1600x - 2E+06 o
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g MO 3 20000 R® =0.3444
§ 105000 : : : . |5
Z =z 0 T T T 1
1394 1396 1398 1400 1402
v 1394 1396 1398 1400 1402
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Figure 3- Chart and trend of changes in percentage of the total canopy cover in the grazed plot in different years
in Badamestan site
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Table 3- The results of analysis of variance and the effect of treatment on the amount of production

MS-Total M S- Grass MS- Forb M S- Shrub M S- Perennial M S- Annual
Source DF . - . . . .
production production production production production production
Year 4 3794.3™ 707.17 94.88" 99.7™ 572" 0.892™
Site/ type 1 2192.8" 3775.6™ 79.78" 2842.8" 0.08™ 1.737"
yearttype 4 1773.2" 422.4™ 71.41" 138.2" 3.21m™ 0.131
the mistake 30 435.1 103.8 29.86 660 1.61 0.056
Total 39

ns: non significance; * : significance at 95% probability levels respectively (P<0.05);**: significance at 99*% probability levels respectively (P<0.01)
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Table 4- Investigating changes in plant production under the influence of different treatments

Year Forb production Shrub production Perennial production Annual production
1396 14.36+1 932 28.93+9.08° 66.15+8.29% 6.14%2.72°
1397 21.26+1.93% 32.76+9.08° 83.10+8.29%° 15.21+2.722
1398 13.67+1.93% 31.95+9.08° 87.56+8.29°% 16.22+2.72°
1399 14.41+1.93% 33.16+9.08? 88.02+8.29% 19.83+2.722
1400 12.55+1.93b 24.73+9.08° 55.49+8.29" 2.49+2.72°
site
Exclosure 16.66+1.22° 21.88+5.74° 77.56+5.24°% 17.89+1.722
Grazing 13.84+1.22° 38.74+5.74° 74.57+5.24° 6.07+1.72°
year*type
1396 E 15.91+2.73% 14.32+12.84° 57.01£11.73% 6.93+3.85°¢
1396 G 12.81+2.73° 43.53+12.84° 75.30+11.73% 5.34+3.85%
1397 E 27.80+2.73 27.96+12.84° 96.84+11.73° 21.81+3.85%°
1397 G 14.73+2.73% 37.56+12.84° 69.36+11.73% 8.61+3.85¢
1398 E 13.61+2.73% 23.30+12.84% 93.77+11.73% 26.09+3.85%
1398 G 13.73+£2.73° 40.59+12.842 81.36+11.73%° 6.34+3.85%
1399 E 14.10+2.73% 28.75+12.84° 94.65+11.73% 31.45+3.85°
1399 G 14.73+2.73% 37.56+12.84° 81.39+11.73%° 8.21+3.85¢
1400 E 11.90+2.73° 15.03+12.84% 4554+11.73° 3.16+3.85%
1400 G 11.242.73 34.43+12.84° 65.44+11.73% 1.82+3.85°

G: Grazingarea; E: Exclosure area

Different letters indicate statistically significant differences between coverage, yield, and density in years of study.
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Figure 4- Changes in the amount of total production in the grazed and exclosure plot in different years in
Badamestan site
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Table 5- The results of analysis of variance and the effect of treatment on organic matter and bulk density of soil
MS- MS-

Organic Organic MS- MS- Bulk MS- Bulk
Source DF Carbon Carbon Nlérogehn M S- Nitrogen between plants denglty S ensity
under the between under the under etween
plant plants plant plants plants
Year 2 0.136™ 0.10™ 0.008™ 0.001™ 0.224™ 0.029™
Site/ type 1 0.259™ 045~ 0.015™ 0.044™ 0.324™ 0.050™
year*type 2 0.025" 0.66™ 0.002" 0.007™ 0.021" 0.005"
error 18 0.018 0.07 0.001 0.001 0.003 0.002

Total 23
ns: non significance; * : significance at 95% probability levels respectively (P<0.05);**: significance at 99*% probability levels respectively (P<0.01)
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Table6- Examining changes in electrical conductivity and density under the influence of different treatments

Mean+ SE
Source Bulk density under Bulk density
EC under plants EC between plants plants between plants
1396 0.33+0.012 0.29+0.01° 1.54+0.02° 1.47+0.01°
1398 0.35+0.012 0.35+0.012 1.85+0.022 1.59+0.012
1400 0.34+0.012 0.36+0.012 1.81+0.022 1.53+0.01°
site

Exclosure 0.36+0.01° 0.31+0.01% 1.85+0.02 1.58+0.012
Grazing 0.32+0.012 0.32+0.012 1.62+0.02° 1.49+0.01°

year*type
1396 E 0.34+0.015° 0.32+0.02% 1.60+0.03" 1.50+0.02"
1396 G 0.31+0.0152 0.26+0.02° 1.48+0.03° 1.45+0.02°
1398 E 0.37+0.015° 0.31+0.02° 1.98+0.03? 1.67+0.02a
1398 G 0.33+0.015? 0.38+0.02 1.72+0.03° 1.52+0.02
1400 E 0.34+0.015? 0.330.02* 1.97+0.03 1.57+0.022°
1400 G 0.35+0.0152 0.34+0.02° 1.66+0.03° 1.49+0.02%

G. Grazingarea, E: EXCIOSUre area
Different letters indicate statistically significant differences between coverage, yield, and density in years of study.
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Table 7- Results of variance analysis and treatment effect on soil chemical properties

MS- MS- MS- MS- MS-pH MS-pH MS-EC  MS-EC
Phosphorus  Potassium  Potassium
Source DF  Phosphorus between under between under between under between
under plants plants plants plants plants
plants plants plants
Year 1 455.11™ 282.24™ 6294 15376™ 0.209°  0.013™ 0.0018™  0.0114™
Site/ type 1 219.04™ 21.78™ 18860" 21904™ 0.253°  0.022™  0.0059°  0.0002"™
yeartype 1 0.87™ 0.64" 2704 " 860™ 0.203"  0.075™  0.0003™  0.0160™
error 12 14.05 6.04 3000 1538 0.028 0.028 0.0009 0.0010
Total 15

ns: non significance; * : significance at 95% probability levels respectively (P<0.05);**: significance at 99*% probability levels respectively (P<0.01)
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Table 8- Examining the changes of soil chemical elements under the influence of different treatments

Foolad ¥V s ol 0ble 5 @ e Olides pole 4 i

M ean+ SE
Organic Organic Nitrogen Nitrogen Phosphorus . Potassium
Source Carbon Phosphorus Potassium pH under pH between
Carbon under under the between between between
between under plants under plants plants plants
the plant plants plant plants plants plants
1396 1.78%0.11° 1.34%0.09° 0.18x0.01°  0.13x0.01°  14.53%1.32° 12.03£0.877 280+19.36°  223.7t13.87°  7.43+0.06°  7.47%0.06°
1398 1.42+0.11%° 1.1740.09°  0.14+0.01*  0.12+0.01*  23.57+1.32% 20.43+0.872 319+19.36  285.7+13.87%  7.66+0.06*  7.53+0.06
1400 1.13+0.11° 1.39+0.09 0.12+0.01°  0.14+0.01*  16.53+1.32% - - - - -
site
Exclosure  1.20+0.09° 0.87+0.07" 0.1240.01° 0.09+0.008°  16.17+1.32°  17.40+0.87a  265.5+19.36° 217.7+13.87° 7.67+0.06*°  7.46+0.06%
Grazing 1.69+0.09° 1.73+0.072 0.1740.01*  0.17+£0.008%  2357+1.32°  15.07+0.87a  334.2+19.36° 291.7+13.87%  7.42+0.06°  7.54+0.06%
year*type
139 £ 1414015%  1.082013%¢  0142001° OLEO0LC 10701870 134081030 232.742739°  194.0+19.61° 7443008  7.49+0.06°
6 A1V .UOZXTVU. AaTVU, d PAV Y ot I LAUTL, S JUI 1Y, LaTU, LAI9TU.
129 G 2.15+0.152 1.60+0.13®®  0.21+0.01* 0.16+0.01%  18.00+1.87°°  10.67+1.23"  327.3+27.39° 253.3+19.61%° 7.42+0.08®  7.58+0.06%
129 E 1.13+0.15° 0.9+0.13¢ 0.1140.01°  0.09+0.01°¢  21.27+1.87%  21.40+1.23*  298.7+27.39° 241.3+19.61°  7.90+0.08°  7.56+0.06%
129 G 1.71+0.15% 1.64+0.13°  0.17+0.01%° 0.14+0.01°°  29.13+1.87% 19.47+1.23°  341.7+27.39°  330.0+19.61° 7.42+0.08°  7.50+0.06°
130 E 1.05+0.15° 0.62+0.13¢ 0.11+0.01°  0.06%0.01¢ - - - - - -
130 G 1.21+0.15° 2.15+0.13° 0.12+0.01°  0.21+0.01% - - - - - -

G: Grazingarea; E: EXclosure area

Different letters indicate statistically significant differences between coverage, yield, and density in years of study.
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Table 9- Investigation of Rangeland situation by four and six factor methods

Four-factor method

Six-factor method

Score  Rangeland status  Score Score
Rangeland status factors Score (E) ©) factors ©® ©)
Soil factor (based on soil erosion and plant remains) 17 15.5 Cover vegetation 13.8 155
Plant cover
vegetation factor (percentage of live canopy) 7 8 composition 5 4.2
agent
Plant composition factor and age classes 6.5 5.5 soil protection 17.2 17.9
Factor of structure and vitality of plants (plant health and strength) 7 6 fodde_r 5.8 4.4
production ' '
: 375 Propagation of
Totalpoints (medium) % rangeland plants 8.2 6
Repeat humus 9.4 9.2
mulch
Total points 59.4 57.2

G: Grazingarea; E: Exclosure area
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Table 10- Survey of Rangeland tendency

. . . . . The type of
Positive points Negative points sum of points
Method Rangeland tendency P gative p P tendency

E G E G E G E G

. No .
. Vegetation 2 2 2 3 0 -1 change negative

Soil 3 2 1 2 2 0 Positive O
change
GH Vegetation 8 6 4 7 4 -1 Positive  negative
Soil 6 6 2 5 4 -1 Positive  negative

G: Grazingarea; E: EXclosure area; T: Scaled method; GH: Inductive method
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