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Abstract
Background and purpose
Increasing awareness of the environment and efforts for sustainable management of natural
resources require study and monitoring in different time scales and places. Continuous changes
should be considered as an inseparable part of any ecosystem. As natural ecosystems, rangelands
are not exempt from this issue. So that rangeland monitoring is necessary in the sense of
continuous investigation of these lands with regard to the ecological importance, economic
functions and constant changes of these resources. Access to such data is extremely important
both for national planning and for the use of rangelands, and it provides the basis for the use of
advanced facilities such as remote sensing. Based on this, in order to monitor the trend and
intensity of changes in vegetation cover and soil indicators of rangelands for 4 years at the Goorab
site located in Isfahan province, it was evaluated and monitored.
Materials and methods
The site of Goorab Fereydoonshahr Isfahan is located 230 kilometers west of Isfahan city and 35
kilometers west of Fereydoonshahr city Plant factors including canopy cover of plant species and

production rate of plant species and percentage of dead leaves were evaluated. Evaluation was
done in the first year by random-systematic method and in the following years systematically with
sufficient number of samples and appropriate distribution of samples in the plant type determined
at the time of rangeland preparation. Soil sampling was done in the

Results

indicated that the four-year average vegetation canopy cover at the Goorab site was approximately
42.2%, with the highest coverage recorded at 59.4% in 2019 and the lowest at 31.6% in 2021.
The average dry matter production rate was 1,374.2 kg per hectare. Similar to canopy cover,
production fluctuated significantly over the four-year study period. In 2019, production peaked at
1,957 kg per hectare, whereas in 2021, it declined by 50% compared to 2019, reaching 955.7 kg
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per hectare. Correlation and regression analysis revealed that precipitation during the growing
season exhibited the highest correlation with both canopy cover and plant production in the
region.

Conclusion

Given the ecological and economic importance of rangelands, monitoring their changes and
identifying the driving factors behind these variations are essential for developing effective
management strategies and ensuring sustainable rangeland utilization. The findings of this study
provide valuable insights for designing comprehensive rangeland management plans.

Keywords: Canopy cover, Goorab site, plant production, grassland, rangeland monitoring,
rangeland management.
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Table 1- Characteristics Goorab site

Long-term Long-term
Name Cit Vegetative  Slope Aspect  land tvoe Elevation mean annual
of site y climate (%) P P (m) temperature Precipitation
(©) (mm)
Mabhori
Goorab Fereydoonshahr ~ Semi-steppe  5-40 South mountain 2570 104 590
and hill
(] - 6“;55&} o) o2 & &-"J; ol o ‘_«;“Lf 6“45; S =Y Joo>
Table 2- The list of plant species in the Goorab site along with their biological characteristics
Species Family Longevity Vegetative form
Bromus tomentellus Poacea P G
Agropyron intermedium Poacea
Stipa barbata Poacea
Poa bulbosa Poacea
Astragalus effusus Fabaceae
Astragalus ovinus Fabaceae
Medicago sativa Fabaceae

Pterocephalus canus

Dipsacaceae

Silene italica

Caryophyllaceae

Cephalaria microcephala

Dipsacaceae

Ferula haussknechtii Apiaceae
Prangos ferulacea Apiaceae
Scariola orientalis Asteraceae

Delphinium saniculifolium

Ranunculaceae

Eryngium billardieri

Apiaceae

Euphorbia descipinus

Euphorbiaceae

Fritillaria imperialis Liliaceae

Salvia atropatana Lamiaceae
Serratula latifolia Asteraceae
Serratula vicifolia Asteraceae

Silene aucheriana

Caryophyllaceae

Stachys plifera

Lamiaceae

Veronica orientalis

Scrophulariaceae

e N e e A e A e A e A D e D e A s A e A e A e R A e A e e 2 T )

| 9| | 9| ©v| 9| ©v| ©U| ©U| ©U| ©U| ©U| ©U| ©U| ©U| ©U| ©U| U| ©U| U| U| U| U| ©U| U| U| U| U| T| T

Astragalus adscendens Fabaceae SH
Astragalus susianus Fabaceae SH
Astragalus verus Fabaceae SH
Noaea mucronata Amaranthaceae SH
Astragalus andalanicus Fabaceae SH
Tragopogon caricifolius Asteraceae F
Gypsophila polyclada Caryophyllaceae F
Elaeosticta nodosa Elaeagnaceae F
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Figure 1- Location of Goorab site in Iran and province
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Figure 2- View of Goorab site in spring (May 2019)
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Table 3- The percentage of canopy cover by vegetative form and palatability class of Goorab site

Quality

Row 2018 2019 2020 2021
1 Total percentage of canopy coverage 50.6 59.4 40.2 316
2 The percentage of litter 6 8 5 5.9
3 The percentage of stone and gravel 16 10 11 13.3
4 Bare soil percentage 28 235 435 492
5 The percentage of canopy cover of class | plants in the plant composition 14 8.3 14.1 12
6 The percentage of canopy cover of class Il plants in the plant composition 63.4 69.7 76.1 3185
7 The percentage of canopy cover of class Il plants in the plant composition 225 219 9.8 10.9
8 The percentage of grass plant cover in the plant composition 15.7 22.2 153 148
9 The percentage of forb plant cover in the plant composition 73.9 66.8 63.7 602
10 The percentage of bush plant cover in the plant composition 10.4 11 209 251
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Figure 3- Chart of changes in percentage of the total canopy in different years at Goorab site
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Table 4-Percentage of canopy cover of dominant plant species in the plant composition of Goorab site

Species Year
2018 2019 2020 2021 Average
Ferula haussknechtii 17.3 15.0 8.9 7.0 12.1
Prangos ferulacea 5.2 6.8 7.4 6.9 6.6

aibie Lasls sl 5l Prangos ferulacea -% X
Figure 4- Prangos ferulacea is one of the key species of the region

oS colu ,s W5 op i b ol S Ferula haussknechtii - S
Figure 5- Ferula haussknechtii species with the most production in the Goorab site
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Table 5-Production (kilograms per hectare) by vegetative form and palatability class of Goorab site

Row Quality Year
2018 2019 2020 2021
1 Total production (Kg/Ha) 1274.1 1957.1 1310.6 955.7
2 Production of | class plants 257.9 224.2 227 141.1
3 Production of Il class plants 789.6 1324.6 909 702.3
4 Production of I1I class plants 226.7 371 145.5 108.8
5 Production of grass plants 399.8 649.5 280.6 177.4
6 Production of forb plants 780.3 1172.3 898.7 693.8
7 Production of bush plants 94.1 98 102.2 80.9
8 Production of shrub plants 0 0 0 0
9 Production of tree plants 0 0 0 0
10 Production of annual plants 0 37.3 29 3.5
11 Production of perennial plants 1274.1 1919.8 1281.5 952.1
2500

2000 1957.1

2]

% 1500 12741 1310.6 1374.375

=)

.% 1000 955.7

—g I

& 500

0o B
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Figure 6- Changes in the amount of total production in the grazed plot in different years at Goorab site
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Table 6- Production (kilograms per hectare) of plant species in the plant composition of Goorab site

Species Year

2018 2019 2020 2021 Average
Ferula haussknechtii 347.7 514.1 404.9 332.3 273.3
Prangos ferulacea 98.3 205.1 223.3 197.4 181.0
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Table 7- Variance analysis of canopy cover and production in the years 2018-2021

Source year Error Total
DF 3 8 11
MS-Total Cover 203.13" 46.13
MS-Grass Cover 41.284" 7.635
MS-Forb Cover 173.13™ 12.32
MS-Shrub Cover 6.09™ 18.96
MS- Cover of Class | 5.74™ 10.89
MS- Cover of Class I1 148.04* 29.88
MS- Cover of Class Il 69.125™ 8.457
MS- Perennial Cover 203.13" 46.13
MS- Total production 529053 48256
MS- Grass production 123879" 20396
MS- Forb production 126830™ 8409
MS- Shrub production 255ns 9421
MS- production of Class | 7503" 15781
MS- production of Class Il 227721 29024
MS- production of Class Il 40571" 8521
MS- Perennial production species 349871" 65392
MS- Annual production species 642.16" 91.01
MS- Litter 3.559m 1.055
MS- Bare soil 248.04" 41.43

ns: non significance
* : significance at 95% probability levels respectively (P<0.05)
**: significance at 99*% probability levels respectively (P<0.01)

VWAV Fee bl Js o b il awlis —A Jsas

Table 8- Comparison of the average coverage, production and density in the years 2018-2021

year 1397 1398 1399 1400
Total Cover 50.57+3.92 46.35+3.9% 40.21+3.9% 31.63+3.9
Grass Cover 7.92+1.59% 13.18+1.592 6.17+1.59% 4.67+1.59°
Forb Cover 37.37+20 32.1+£22 25.62+20 19.03+2°
Shrub Cover 5.28+2.52 6.51+2.52 8.42+2.52 7.93+£2.52
Cover of Class | 7.141.92 5.0£1.92 57+£1.92 3.8+£1.9%
Cover of Class 11 32.09+3.12 41.40+3.12 30.59+3.12 24.40+3.1°
Cover of Class I 11.40+1.62 0.00° 3.93+1.6% 3.44+1.6°
Annual Cover 1.2+0.142 1.2+0.142 1.08+0.142 0.16+0.001°
Forb production 797.4452.9b 1172.3+52.92 898.7+52.9b 693.8+52.9°
Shrub production 94.1+562 98.1+562 102.2+562 80.9+562

production of Class | 257.9+72 52 224.2+72 52 227+72.52 141.1+72.52
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year 1397 1398 1399 1400
production of Class Il 789.6+98.3° 1324.6+98.32 909+98.3% 702.3+98.3°
production of Class Il 226.7453.3% 371+53.32 145.5+53.3% 108.8+53.3°
Perennial production species 1274.1+147° 1957.1+1472 1957.1+1472 1957.1+£1472
Annual production species 37.31+3.72 29.01+3.72 28.6+3.72 3.5+0.17°
Litter 5.53+0.52 7.6+0.52 5.3+0.52 6.6+0.52
Bare soil 27.9+3.7° 36.4+3.7% 43.4+3.7% 49+3.72

Different letters indicate statistically significant differences between coverage, yield, and density in years of study.

o S5 S sie Saeer -4 Joux
Table 9- Correlation of the studied variables
. . Autumn and Average
Traits Rainfall of the growing winter annual cover  Yield To_tal of
season - rainfall
Rainfall temperature

Autumn and winter
Rainfall -0.072 !
Average annual
temperature -0.414 -0.868 !
Cover 0.9™ -0.177 -0.6" 1
Yield 0.7 0.622 -0.2 0.7 1
Total of rainfall 0.327 0.918 -0.9 0.220 0.3 1

Table 10- Step by step regression of different traits to predict canopy percentage
characteristics Step by step regression steps

1 2 3

Fixed number 29.5
Rainfall of the growing season 0.1
Total Rainfall
Average annual temperature
R-Sq(ad)) 97.2

Cover =29.5 +0.114 Rainfall of the growing season

M5 et ol e Olio dBwal (s S, -\ Joor

Continued table 11- Step by step regression of different traits to predict the amount of production

characteristics

Step by step regression steps

1 2 3
Fixed number -324.7
Total Rainfall
Rainfall of the growing season 9.18™
Average annual temperature
R-Sq(ad)) 56

Production =-324.7+9.18 Rainfall of the growing season
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