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Abstract

Background and Objective

Fire is a significant ecological factor that influences rangeland ecosystems, particularly in arid
and semi-arid regions, where it plays a crucial role in plant species' growth, development, and
evolution. Historically, controlled burning of vegetation in natural ecosystems has been one of
the simplest methods for altering and enhancing habitats and eliminating pests, diseases, and
undesirable plants while also modifying vegetation cover. Understanding the effects of fire on the
characteristics of rangeland vegetation is essential for effective post-fire management. Therefore,
this study aims to investigate the impact of fire on specific vegetation characteristics and to
analyze vegetation responses to fire to improve the management of the Sanandaj rangelands.
Methodology

For this study, three areas were selected: Khalichian, Hasanabad, and Haft Asiab, located around
Sanandaj and affected by fires one to three years prior. Following field surveys and sampling, the
flora of these areas was identified using available resources. Vegetation types were determined
through the physiognomic-floristic method. Six sites were established for vegetation sampling:
three burned and three control sites. Each pair of burned and control sites was matched based on
topographic conditions, including elevation, slope percentage, and slope direction, to minimize
the effects of environmental gradients and focus on the impact of fire. Next to each fire site, a site
was chosen as a control site to minimize the effect of environmental gradients and only investigate
the role and effect of fire in the changes that occurred. In each site, two transects (along the slope
and perpendicular to the slope) and 15 plots were established along each transect (12 transects
and 180 plots in total). Within the plots, vegetation characteristics were estimated, including the
percentage of canopy cover of plant species, bare soil, stones and gravel, and litter. The shannon-
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Weiner index was used to calculate diversity and homogeneity, and the Margaloff index was used
for richness. Independent t-test was used to compare the mean of plant characteristics.

Results

Our study revealed significant changes in the vegetation characteristics of the fire-affected sites.
The crown cover of bushes decreased significantly, while other vegetative forms, such as annual
and perennial grasses, and both annual and perennial forb plants and broadleaf, increased
significantly. Total canopy cover, percentage of bare soil, production, and species richness in all
three regions also increased significantly due to fire, while litter decreased significantly. The total
production of rangelands in all three studied areas in the fire site of the region was more than the
control site and its increase was statistically significant (P <0.01). The results showed that fires in
Khalichian, Hassan Abad, and Haft Asyab regions have increased rangeland production by 26.48,
26.48, and 40.14 percent, respectively. The species diversity index of the Shannon-Weiner index
was not significant in the Khalichian region, but species diversity increased significantly in other
regions. By comparing the species richness index of Margalef, it was found that the fire in all
three regions caused an increase in species richness, and this difference and increase was
significant at the (p<001). The species uniformity index has increased significantly in the Hassan
Abad and Haft-Asib regions but did not show a significant difference in the Khalichian region.
Investigating the plant composition of the studied areas showed that the fire caused a decrease in
woody species and increased herbaceous plants.

Conclusion

This study concluded that fire generally increases live vegetation cover, reduces litter, and
increases bare soil. Additionally, fire alters plant composition, favoring herbaceous plants over
woody species. Therefore, it is recommended that controlled burning be implemented in
grasslands where plant composition has shifted, and woody species have proliferated. Such
practices should be considered alongside other economic, social, and environmental factors to
enhance rangeland conditions.
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Table 1- Identified plant species and their portion in the vegetation composition of the control and burned sites

Plant species Study areas
Khelichian Hasan abad Haft asiab
Control Burned Control Burned Control Burned

The proportion of species in the plant composition (%)

Acanthophyllum

: . 0.00 0.00 14.51 6.94 8.79 2.62
microcephalum Boiss.
Aegilops triuncialis L. 5.47 0.00 0.00 0.00 0.00 0.00
Astragalus mollis M. Bieb. 0.00 0.00 0.00 0.00 0.00 0.29
Astragalus sp. 0.00 0.00 13.36 0.00 19.67 0.00
Avena sativa L. 1.64 1.53 0.96 1.06 1.22 6.04
gg;s)s'era squarrosa (Banks & 0.00 0.00 2.34 16.01 0.58 112
Bromus danthoniae Trin. 0.00 0.00 0.00 0.00 1.05 0.00
Bromus tectorum L. 9.68 10.78 0.14 0.44 1.05 0.29
Celsia aucheri Boiss. 0.68 0.16 0.28 0.15 0.70 0.67
Centaurea virgata Lam. 1.35 0.00 4.13 5.97 0.00 1.19
Cousinia archibaldii Rech.f. 0.00 0.32 0.00 0.00 0.00 0.00
Crepis quercifolia Bornm. & 1.64 8.84 0.14 0.52 8.39 7.83
Gauba
\(i::plna crupinastrum (Moris) 0.00 7.31 2.93 2.04 15.37 21.71
Daucus littoralis Sm. 0.00 0.00 0.00 0.00 0.17 0.00
[E)‘é"”"ps persicus Steven ex 0.68 0.52 0.00 0.00 0.28 0.00
Eryngium billardieri F. 0.00 0.00 0.15 0.00 0.00 0.00
Euphorbia cheiradenia Boiss. 0.00 0.00 0.08 0.00 058 0.00
& Hohen.
Euphorbia geniculata Ortega 0.00 0.00 0.00 0.00 0.58 0.00
Gondelia tornefortii L. 4.05 6.00 5.10 3.00 0.86 1.05
Gypsophila virgata Boiss. 3.83 0.00 0.00 0.00 0.00 0.74
Heteranthelium piliferum
(Banks & Sol.) Hochst. 2.27 11.16 11.43 11.93 2.45 4.77
Hordeum bulbosum L. 0.00 0.00 0.00 0.00 0.52 0.00
Hypericum
lysimachioides Boiss. & Noé 0.00 0.00 0.00 0.00 0.00 0.96
Lathyrus aphaca L. 0.23 0.13 0.15 0.15 0.16 0.18
Lens culinaris 2.93 0.00 0.00 0.00 0.00 0.00
Lotus gebelia Vent. 0.00 0.00 0.00 0.00 0.00 0.45
Medicago rigidula (L.) All. 1.06 16.74 2.25 4.03 2.50 6.94
Medicago radiata L. 0.00 0.00 2.25 4.02 0.00 0.29
Melica persica Kunth. 0.00 0.00 0.00 0.00 0.35 0.00
Phlomis persica Boiss. 10.13 0.00 0.00 0.00 0.00 0.00
Picris strigosa M. Bieb. 0.00 0.00 0.91 0.19 17.30 19.47
Poa bulbosa L. 7.65 9.36 8.64 17.07 0.00 0.00
Salvia palaestina Benth. 0.00 0.00 0.00 0.00 0.00 0.36
Scabiosa calocephala Boiss. 1.64 1.42 8.95 0.87 0.75 1.63
Scandix stellata Banks & Sol. 0.00 0.00 0.00 0.00 2.10 2.01
Scariola orientalis (Boiss.) 0.18 0.00 0.00 0.00 0.00 0.00

Sojak.
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Plant species Study areas
Khelichian Hasan abad Haft asiab
Control Burned Control Burned Control Burned
Silene dichotoma Ehrh. 2.84 0.00 0.00 0.00 0.00 0.74
Sonchus asper (L.) Hill. 0.00 0.16 0.00 0.00 0.00 0.00
Stachys inflata Benth. 0.00 0.36 0.00 0.00 0.10 0.00
Taeniatherum
crinitum (Schreb.) Nevski 6.30 9.63 5.65 2.77 9.08 6.94
Tanacetum parthenium (L) 13.73 3.88 11.06 6.26 4.66 8.66
Sch. Bip.
Ugo”e"a monantha C.A. 113 2.68 3.07 6.99 0.00 231
Velezia rigida L. 7.56 2.53 0.55 1.50 0.00 0.00
Vulpia myuros (L.) C.C. Gmel. 0.00 0.00 0.00 0.00 0.75 0.74
Xeranthemum 13.35 6.47 0.96 8.11 0.00 0.00
squarrosum Boiss
Total 100 100 100 100 100 100
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Figure 2- Comparison of the canopy cover in annual Grass between the control and burned sites
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Figure 5- Comparison of the canopy cover in perennial Forb between the control and burned sites
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Table 2- Comparison of the species diversity index between the two control and burned sites

Sig. Species diversity index inthe  Species diversity index in ~ Sampling areas based on the year they
burned site the control site burned
P=0.182" 0.97 0.90 Khelichian
P<0.01™ 0.96 0.85 Hasan Abad
P<0.01** 1.08 0.90 Haft Asiab

The difference is significant at the 1% level; ns: no significant difference
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Table 3- Comparison of species richness based on Margalof index between two control and burned sites

Species richness index in the

Species richness index

Sampling areas based on the year they

Sig. burned site in the control site burned
P<0.01** 7.07 6.12 Khelichian
P<0.01** 6.54 5.63 Hasan abad
P<0.01** 8.44 7.16 Haft asiab

The difference is significant at the 1%
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Table 4- Comparison of the species evenness index between the two control and burned sites

Evenness index in the burned

Evenness index in the

Sampling areas based on the year they

Sig. site control site burned
P=0.79" 0.86 0.87 Khelichian
P<0.01** 0.86 0.81 Hasan abad
P<0.01** 0.89 078 Haft asiab

The difference 1s significant at the 1% Tevel; ns: no significant difference
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