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ABSTRACT
Background and Objective
The monitoring and evaluation of rangelands provide essential information for the basic planning
of rangeland management, thereby preventing rangeland degradation and ensuring water and soil
conservation. The objectives of this research are to develop a continuous database of vegetation
and soil indicators in rangelands and to monitor their changes, determine the relationship between
vegetation indicators and climatic factors, identify the trend and intensity of changes under
different management practices, and provide information for calculating the long-term carrying
capacity of rangelands.
Methodology
For this study, the Polour site was selected in the rangelands of the Baladeh region in Mazandaran
Province and was monitored for five years. To evaluate vegetation cover indicators, three 100-
meter transects were established at intervals of 50 meters.
Both vegetation and soil factors were measured. Vegetation factors included canopy cover,
density, plant species production, and litter, while soil factors included pH, EC, nitrogen,
phosphorus, potassium, organic matter, bulk density, and soil texture.
Ten 1 m2 plots were placed along each transect, resulting in a total of 30 plots in both exclosure
and grazed areas. The canopy cover of each plant species was measured using the canopy surface
method, density by counting the number of species, production by cutting and weighing, and the
percentage of stone and gravel cover, litter, and bare soil was also recorded within the plots.
Statistical analyses were conducted using Minitab16 software. To assess soil properties, three soil
samples were collected at each site along each transect from three points at the beginning, middle,
and end of the plant base, and three additional samples were taken from the spaces between plants
within the fenced and grazed sites. Data analysis and testing were performed in Minitab 16
software.
Results
The analysis of variance indicated significant differences in most vegetation factors across
different years. Significant differences were also observed for all vegetation variables between
exclosure and grazed areas. However, among most soil properties assessed across different years,

Copyright: © 2025 by the authors. This is an open access, peer-reviewed article published by Research Institute of Forests
@ and Rangelands (http://ijrdr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution
License(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in

BY any medium, provided the original author and source are credited.


mailto:h.ghelichnia@areeo.ac.ir
https://orcid.org/0000-0002-4928-7204

233 Iranian Journal of Range and Desert Research, Vol. 32 No. (3)

no significant differences were found, except for organic matter under the canopy. Significant
differences between exclosure and non-exclosure areas were identified in nitrogen, phosphorus,
potassium, organic carbon, and organic matter.

A comparison of mean vegetation cover across years showed that the highest average percentage
of total cover was observed in the exclosure area. The highest average values corresponded to the
years 2020, 2021, 2018, and 2019, respectively, while the lowest was recorded in 2017. The
correlation between vegetation cover percentage in the exclosure area and total production,
nitrogen, and organic matter under and outside the plant, electrical conductivity under the plant,
and rainfall during the growing season was significant. In the grazed area, significant correlations
were found between vegetation cover percentage and total production, organic matter under and
outside the plant, and rainfall during the growing season. Furthermore, total production in the
grazed area showed a significant correlation with total cover percentage, nitrogen and organic
matter under and outside the plant, electrical conductivity under the plant, and rainfall during the
growing season.

Conclusion

The study demonstrated that rainfall and soil organic matter play a positive and enhancing role in
vegetation cover percentage and production. Forage yield showed the highest sensitivity to
rainfall fluctuations. Therefore, in managing such rangelands, especially when applying
rangeland condition assessment methods, greater emphasis should be placed on the annual
evaluation of forage production compared to other vegetation indices.

Since direct measurement of forage yield is time-consuming and costly, it can be indirectly
assessed by measuring forage height. To calculate the long-term grazing capacity of these
rangelands—an important aspect of rangeland management in northern Iran—continuous
monitoring and measurement of forage yield over several consecutive years are essential. Ideally,
the monitoring period should include wet years, normal rainfall years, and drought years.
Although during the five years of vegetation cover measurement, different wet, normal, and
drought conditions occurred in the region, continued data collection is necessary to obtain more
valid and well-documented results.

Keywords: Evaluation of rangelands, Mazandaran province, monitoring, Polour site, rangeland
management.
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Figure 1- The location of Polour site in Mazandaran province
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Figure 2- A view of exclosure and out of exclosure area in Polour
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Table 1- Rainfall and temperature characteristics of Polour site in the study years

. Average Average -
Ralnfall_of the Autu_mn and Total Rainfall annual maximum Average minimum

Year growing winter temperature
. (mm) temperature temperature .
season(mm) Rainfall(mm) ©) ©) (©)
2017 228 442 719 8.8 135 4.1
2018 235 263 477 9.9 14.6 5.3
2019 241 486 774 9.30 13.4 4.15
2020 254 496 628 9.7 14.3 5.1
2021 100 333 560 9.73 15.1 5.3
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Table 2-Charactristics of plant species and average values of studied plant parameters.

Contribution of
species in plant

) . . Life -
Row Species Family Life span form Palatability composition
Exclosure Grazed

1 Achiilea vermicularis Trin. Asteraceae P Fo I 0.13 0.07
2 Achillea millefolium L. Asteraceae P Fo I 1 1.41
3 Allium atroviolaceum Boiss. Alliaceae P Ge I 0.19 0.09
4 Annual forbs - A Fo - 3.80 3.66
5 Annual grasees - A Gr - 0.62 4.25

Astragalus aegobromus Boiss. &
6 g g Fabaceae P Fo I 3.99 0.21

Hohen.
Astragalus leptynticus
7 g P y Fabaceae P Sh i 0.13 2.59
Maassoumi.
8 Astragalus microcephalus Willd. Fabaceae P Sh m 0 1.23
9 Cirsium vulgare (Savi) Ten.. Asteraceae P Fo i 0.64 0
Cyperus conglemeratus Rottb.
10 yp g Cyperceae P Grl i 0.67 0
11 Elymus hispidus (Opiz) Melderis. Poaceae P G I 67.1 1.25
12 Galium verum L. Dipsaceae P Fo I 1.65 0.10
13 Geranium tuberosum L. Geraniaceae P Fo m 0 0.68
14 Malva sylvestris L. Malvaceae P Fo i 0 0.05
15 Marrubium astracanicum Jasc. Lamiaceae P Fo I 0 0.25
16 Medicago sativa L. Poaceae P Fo 1 1.35 0
17 Myosotis olympica Boiss. Boraginaceae P F m 0.10 0.10
18 Papaver bracteatum Lindl. Papaveraceae P Fo m 0.78 0.72
19 Phlomis herba-ventii L. Poaceae P I
20 Poa bulbosa L. Poaceae P F I 1.81 0.59
21 Polygonum aviculare L. Polygonaceae P F n
22 Prangos ferulaceae (L.) Lindl. Apiaceae P n
23 Ranunculus elbursensis Boiss. Ranunculaceae P Fo m
Sophora alopecuroides (L. P
24 P P . L) Fabaceae Fo I 0.47 23
Bunge ex Boiss.
25 Stachys lavandulifolia Vahl. Lamiaceae P F 1 3.78 6.93
26 Stachys laxa Boiss. & Buhsei. lamiaceae P F 0 1.13
Tanasetum polycephallum (L.
27 poly p. L) Asteraceae P F I 0.73 0.47
Schultz-Bip

Taraxacum montanum (C.A. Mey.

28 xac um ( y) Asteraceae P Fo I 0.9 0
DC

29 Taraxacum syriacum Boiss. Asteraceae P Fo I 0.5 0
30 Teucrium chamaedrys L. Lamiaceae P F m 0 0.16
31 Teucrium polium L. Lamiaceae P F I 0.19 0.63

Thymus fedtschenkoi Ronninger.
32 y g lamiaceae P F I 3.15 0.26
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Contribution of
species in plant

. . . Lif -
Row Species Family Life span form Palatability composition
Exclosure Grazed
33 Thymus pubescenvs Boiss. & L amiaceae b sh -
Kotschy ex Celak.
34 Tragopogon graminifolius DC. Asteraceae P Fo | 1.27 0.24
35 Tulipa montanum Lindl. Liliaceae P Fo 1
Ver! m agrimonifoli
36 e(lzéli(;li:h)angb.-oMO? a Scrophulariaceae P Fo 11
37 Verbascum thapsus L. Schrophulariaceae P F I 0.66 1.21

=Annual, P=Perennial, Fo=Forb, Gr=Grass, Sh=Shrub, GrI=Grass like

ol 1 adles 5,50 LS b ull besme ool
Elymus repens L. (Gould.), Festuca s« ,S AR oo
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Table 3- Analysis of variance of plant percentage in different years in exclosure and grazed sites

F- F- Class F- Class F- Class F-
Source DF F-Total F-Forbs .
Grasses Shrubs | 1 11 Perennials
year 4 51" 0.24m 0.81" 0.44ms 0.71m 0.03m 2.05"M 453"
Grazing 1 1109.4™  6248.9™ 38.8™ 17.6™ 4171.8™ 6.84™ 2144.3" 1137.6™
Year*Grazing 4 0.26 ™ 0.09" 0.55™ 0.45m 0.09" 0.01 " 0.81" 0.23
Error 20
Total 29

ns: non significance/**: significance at 0.01/ *: significance at 0.05
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Table 4- Analysis of variance of plants production in different years in exclosure and grazed sites

Source DF F- F- F- F- F- Class F- F- F- F- F-
Total Grasses Forbs Shrubs | Class Class  Perennials litter Bare
1] 11 cover soil
Year 4 8.08™ 0.29™ 077™ 037" 4.10™ 0.02"™ 2.01m 2.78" 0.64m 0.12m
Grazing 1 469.4™ 6670.6™ 521" 127" 2798.7 7.64™  1742™ 86.2"" 15.66™  169.4™
Year*Grazing 2 0.26 ™ 0.14™ 046" 0.24™ 2.2 0.08™ 0.63M™ 0.14ns 0.11m 0.17m
Error 18
Total 27

ns: non significance/>>: significance at 0.017 *: significance at 0.05
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Table 5- Analysis of variance of plants density, litter and bare soil percentage in different years in exclosure and
grazed sites

F- F- F- F- Class F- Class F- Class F-
Source DF  F-Total Grasses Forbs  Shrubs [ 1l 11 Perennials
year 4 10. 8™ 033" 7.56.™" 0.45m 5.60™ 0.23m 381~ 0.46M
Management 1 2582.7 6978.8 71.7.7 15.8™ 4907.6™ 1.08 s 210.2*" 3201.17
Year*Management 2 0.62" 0.15" 0.9 0.45m 0.47ms 0.1m 2.42m 1.21m
Error 18
Total 27

ns: non significance/**: significance at 0.01/ *: significance at 0.05
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Table 6-Analysis of variance of soil properties (Undrt and out of plant) in different years in exclosure and grazed
sites
Source DF F- Nitrogen F- Phosphorus F- Potassium F- pH F-EC

Under  Outof Under Outof Under Outof Under Outof  Under Out of

plant plant plant plant plant plant plant plant plant plant
Year 4 0.75"™ 0.51™  0.84™  0.01™ 0.13™ 0.02™ 048" 0.02™ 1.02"™  0.001"™
Management 439"  0.28™ 5ns 4.2™ 5.9* 6.71*  0.19™ 0.05™  0.33™ 0.67"
Year*Management 1 0.9 0.9 1.62" .74 0.27™ 0.16™ 0.06™  0.6™ 0.19™ 0.09"

[EEN

Error 8

Total 11

ns: non significance/**: significance at 0.01/ *: significance at 0.05

-5 Jods asls
F- Organic carbon F- Organic matter
Under plant Out of plant Under plant Out of plant
0.52ns 0.27ns 17.2™ 0.08ns
28.6™ 12.6™ 6.9 14.2"
6.9" 0.55™ 0.1m 0.24ns

ns: non significance/**: significance at 0.01/ *: significance at 0.05
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Table 7- Comparison the averages of the vegetation variables in exclosure and grazed areas in Polour

Year Total Cover% Grass cover% Forb cover% Shrub cover% Cover of class 1%
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 85.5+1.54a 47.03+1.54c 67.90+1.16a 1.56+1.16b 16.13+4.50c 35.46+4.50abc 0.16x4.47a 9.2+4.47a 76.3311.63a 4.13+1.63b
2018 88.16+1.54a 49.7+1.54hc 68.56+1.16a 1.66+1.16b 17.86+4.50bc 37.60+4.50abc 0.16+4.47b 9.5+4.47a 77.46+1.63a 4.8+1.63b
2019 89.33+1.54a 51.33%1.54hc 69.23+1.16a 1.8+1.16b 18.16+4.50bc 38.96+4.50ab 0.33%+4.47b 10.06+4.47a 78.63%1.63a 5.03+1.63b
2020 91.3+1.54a 55.2+1.54b 69.53+1.16a 2.2+1.16b 19.53+4.50abc 40.76+4.50a 0.4+4.47h 10.8+4.47a 79.36+1.63a 5.83+1.63b
2021 89.53+1.54a 53.30+1.54bc 69.2+1.16a 2+1.16b 17.86+4.50bc 39.63+4.50ab 0.33+4.47b 10.5+4.47a 78.56+1.63a 5.4+1.63b
(V) Jsa anlsl
Year Cover of class 11% Cover of class 111% Perennial cover% Annual cover%
2017 Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
0.76+2.27b 2.46+1.26b 41.3+1.26a 84.2+1.50a 46.2+31.50c 1.3+0.18ab 0.80+0.18
2018 5.83+2.27a 1.06+2.27b 3.36+1.26b 42.93+1.26a 86.66+1.50a 48.8+1.50hc 1.50+0.18ab 0.90+0.18ab
2019 5.60+2.27a 1.03+£2.27b 3.50+1.26b 44.76+1.26a 87.73+1.50a 50.83+1.50bc 1.60+0.18ab 1.10+0.18ab
2020 5.80+2.27a 1.20+2.27b 4.3+1.26b 46.76%1.2a6 89.46+1.50a 53.8+1.50b 1.83+0.18a 1.40£0.18ab
2021 5.36+2.27a 1.10+2.27b 2.53+1.26b 45.63+1.26a 87.4+1.50a 52.13+1.50bc 1.36+0.18ab 1.16+0.18ab
=V Joi asls
Year Total Density Grass Density Forb Density Shrub Density Density of Class |
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 75.63+1.72a 18.4+1.72¢ 67.46+£1.09a  1.46+1.09b 8.13+1.82d 16.4+1.82abcd 0.03+0.44a 0.53+0.44a 71.16+0.81b 2+0.81c
2018 78.1+1.72a 21.66+1.72bc 68.1+1.09a 1.56+1.09b 9.86+1.82d 19.33+1.82abc 0.33+0.44a 0.76+0.44a 72.4+0.81ab 3+0.81c
2019 80.96+1.72a 25.06+1.72bc  68.66+1.09a  1.66+1.09b 12.23+1.82cd 22.30+1.82ab 0.33+0.44a 1.1+0.44a 74.16%0.81ab 3.66+0.81c
2020 83.30+1.72a 28.6+1.72b 69.53+1.09a 1.9+1.09b 13.73+1.82bcd 25.23+1.82a 0.03+0.44a 1.46+0.44a 75.73+0.81a 4.33+0.81c
2021 81.63+1.72a 27.96+1.72b 68.86+1.09a 2+1.09b 12.73+1.82cd 24.56+1.82a 0.03+0.44a 1.4+0.44a 74.7+0.81ab 4.331+0.81c




=V Jode als

Year Density of Class Il Density of Class 11 (g/m2) Total Production (g/m?) Grass Production (9/m2) Forb Production
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed

2017 2.53+1.66a 1.50+1.66a 1.93+1.59b 14.9+1.59a 227.4+4.32a 157.1+4.32¢ 173.14+2.87a 3+2.87b 47.59+15.5¢ 123.06+15.5abc

2018 3.30+1.66a 1.70+£1.66a 2.4+1.59b 16.96+1.59a 235.4+4.32a 166+4.32bc 175.53+a2.87a 3.18+2.87b 53.42+15.5bc 130.47+15.5ab

2019 3.83+1.66a 2.06+1.66a 2.96+1.59b 19.33+1.59a 243+4.32a 171.4+4.32bc 177.23+2.87a 3.43+2.87b 53.41+15.5bc 135.21+15.5a

2020 4.4+1.66a 2.4+1.66a 3.16+1.59b 21.86%1.59a 248.3+4.32a 184.3+4.32b 178+2.87a 4.2+2.87b 57.42+15.5hc 141.46+15.5a

2021 4.2+1.66a 2.33+1.66a 2.73£1.59b 21.3+1.59a 243.5%4.32a 178+4.32bc 177.15+2.87a 4.82+2.87b 52.52+15.5¢ 137.52+15.5a

V) Jsd> aslsl
Year (9/m2) Shrub Production (9/m?) production of Class | (g/m?) Production of Class Il Production of Class 111 (9/m2) Perennial production (9/m2) Annual production
(9/m2)
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed

2017 3.23+15.13b 29.99+15.13a 177.09+5.02b 29.99+15.13a 14.9+6.24a 1.7246.24b 11.88+5.06b 1.7246.24b 223.97+7.06abc 171.48+7.06d 3.13+0.47a 2.20+0.47a
2018 3.23+15.13b 31.07+15.13a 200.6+5.02ab 31.07£15.13a 16.1+6.24a 2.4+6.24b 16.22+5.06b 2.4+6.24b 232.18+7.06ab 180.68+7.06d 3.61+0.47a 2.70+0.47a
2019 6.47+15.13b 32.81+15.13a 203.66+5.02a 32.81+15.13a 15.45+6.24a 2.32+6.24b 16.87+5.06b 2.32+6.24b 237.11+7.06a 188.33+7.06d 3.85+0.47a 2.97+0.47a
2020 7.76+£15.13b 35.31+15.13a 205.56+5.02a 35.31+15.13a 16+6.24a 2.7+6.24b 20.7245.06b 2.7+6.24b 243.19+7.06a 199.24+7.06bcd 4.41+0.47a 3.78+0.47a
2021 6.47+15.13b 34.23+15.13a 203.48+5.02a 34.23+15.13a 14.8+6.24a 2.47+6.24b 12.21+5.06b 2.47+6.24b 236.15+7.06a 193.12+7.06¢cd 3.29+0.47a 3.15+0.47a
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Table 8- Comparison of the averages of the soil variables (Under and out of plant) in exclosure and grazed areas in Polour

Year OM% (Under plant) OM% (Out of plant) N% (Under plant) N% (Out of plant) P% (Under plant) P% (Out of plant)

Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed
2017 5.85+0.46a 4.47+0.46ab 4.77+0.3%a 3.09+0.3% 0.39+0.019a 0.27+0.019b 0.29+0.08a 0.25+0.08a 45.3+4.22a 41.26+4.22a 41.03+4.34a 31.9+4.34a
2021 3.76+0.46ab 2.54+0.73a 4.69+0.3% 0.69+0.16a 0.42+0.019a 0.27+0.019b 0.14+0.06a 0.27+0.08a 46.83+4.22a 32+4.22a 42.06+4.34a 30+4.34a

—A Jsdx asld
Year K% (Under plant) K% (Out of plant) pH (Under plant) pH (Out of plant) EC (ds/m) EC (ds/m)
(Under plant) (Out of plant)
Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed Exclosure Grazed

2017 702.3+70.6a 658.3+70.6a 625.3+45.16a 526.3+45.16a 7.04+0.26a 76.76+0.21a 6.77+0.26a 7.04+0.26a 0.93+0.22a 0.71+0.22a 0.78 +0.16a 0.70 £0.16a
2021 640.3+70.6a 669.6+70.6a 649.3+45.16a 514.3+45.16a 6.52+0.21a 6.66+0.21a 6.94+0.26a 6.90+0.26a 1.06+0.22a 1.03+0.22a 0.82 +0.16a 0.64 +0.16a
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Table 9- Correlation between soil (Under and Out of plant), vegetation and climate variables with total cover percentage and total production in exclosur and grazed areas
Polour site

Site Traits (Total (Total ocC N oM P K
canopy production)
cover)
(Under (Out of (Under (Out of (Under (Out of (Under (Out of (Under (Out of
plant) plant) plant) plant) plant) plant) plant) plant) plant) plant)
Total canopy 0.98** 0.10™ 0.45ns 0.88* 0.53* 0.52* 069* 0.15" 0.10"™ 0.37"™ 0.42"
(Exclosure) cover -
Total productiom 0.98** - 0.17m™ 0.47ns 0.83* 0.52* 0.51" 0.65* 0.15" 0.04" 0.29" -0.35m
(Grazed) Total canopy - 0.98** 0.39™ 0.15"™ 0.16" 0.19™ 0.53 0.54 0.46" 0.23m 0.14" -0.04ms
cover
Total productiom 0.98** - 0.54" 0.06™ 0.62" 0.93" 0.55" 0.68" 0.12" 0.43" 0.13" 0.21"
-9 iz anldl
Site Traits pH EC(ds/m) (Total (Rainfall (Rainfall of (Average (Average (Average
Rainfall) of the growing annual maximum minimum
autumne season) temperature) temperature) temperature)
and
winter)
(Under (Out of (Under (Out of
plant) plant) plant) plant)
(Exclosure) Total canopy 0.41m 0.49m 0.55* -0.23m 0.10m 0.37m 0.66" -0.10m 0.07m 0.1ns
cover
Total productiom -0.42m 0.48™ 0.54* -0.18m 0.04"s 0.35™ 0.55* 0.14n 0.07m 0. 13
(Grazed) Totilof/aer;opy 0.41m™ -0.31™ 0.18" -0.08™ 0.17m 0.20m 0.58 0.52" 0.40m 0.47m
Total productiom -0.16™ -0.43™ 0.36™ -0.07™ 0.17ms 0.20™ 0.57" 0.52 0.40m 0.47"
ns: non significance/**: significance at 0.01/ *: significance at 0.05
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