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Abstract

The effectiveness of prescribed fire as a range
management tool was examined in this study in
the Yazd province of Iran. One hectare of land
was divided into four 20 x 125 m blocks. Blocks
were split into five 20 x 25 m experimental plots.
Seasonal burning was randomly applied on each
plot in 2004. One plot was also left unburnt as a
control. Data were collected in 2005 and 2006 and
analyzed. The results show that the response of
species to fire varies within the season as well as
among seasons. The minimum burning effect on
vegetation cover was observed for the most
desirable plant (Salsola rigida) in response to
winter fire treatment. Fire eliminated both
Artemisia sieberi and Stipa barbata, the two other
important species found on the range. Reduction
of undesirable species, such as Noaea mucronata
and Cousinia deserti was also considerable. The
percentage cover of other undesirable species, i.e.
Scariola orientalis, did not change significantly
(p< 0.05). We concluded that, although it burning
eliminated some species, it could not eradicate all
undesirable species. It also failed to promote the
desired species in terms of vegetation cover. So, at
least in the short term, burning is not considered a
range improvement tool for steppe rangelands in
Iran.
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Introduction

The effect of fire as a range management tool has
been studied extensively. Bailey (1988) showed that
most forbs and grasses have terminal buds that are
located on the ground or below, making them highly
fire resistant. Kucera (1981) suggests that if periodic
fires do not occur in grasslands, shrubs gradually come
to dominate the community. That study showed that
fire in a bunchgrass-sagebrush community had a
devastating effect on shrub presence. Fourteen months
after burning, the frequency, density, and cover of
both sagebrush and rabbit brush were significantly
lower, by approximately 60, 90 and 90%, respectively.
In contrast, the most grasses and forbs cover increased
due to the decrease of bushes in plant composition
(Johnson and Strang, 1983).

Sharifi and Imani (2006) showed that in the
semi-steppe rangelands of the Khalkhal province of
Iran, the bushes cover decreased in contrast to
permanent grasses after fire was applied. They also
found that overall vegetation cover gradually
decreased. Results from Khodagholi et al., (2001) in
the Samirom rangelands of Isfahan Province suggest
that fire reduces the shrubs cover and production and
leads to the expansion of grasses. Humphery (1962)
stated that Artemisia tridentateis very sensitive to fire.
The plant does not regenerate after fire; its recovery,
however, could be accomplished through seeding. In
Idaho, USA, Artemisia tridentate did not go back to its
pre-burn condition even 14 years after fire (Nelle et
al., 2000). In contrast, Perevolotsky et al., (2001),
Jacobs and Sheley (2003) and Henking et al., (1998)
all suggested no significant effect of fire on shrubs.
Five years of monitoring the effect of burning on
bushes in Mazandaran Province in Iran showed no
significant effect on vegetation composition Safaeian
and Shokri (1999).

There are interactions between the seasonal
timing of prescribed fire and the phonological stage of
plants (i.e. actively growing plants are more sensitive
to fire than those in hibernation). Most controlled

burning is applied when desirable species are dormant

and undesirables active (White, 1983). Other studies
have shown that autumn burning, under dry
conditions, causes more damage to Artemisia cana
than spring burning under moist conditions (Valentine,
1989). Spring and autumn fires within Artemisia
Purshia plant communities increase cover and the
diversity of forbs and decrease the cover of Artemisia
tridentata (Pyle and Crawford, 1996). Seasonal
burning in the semi-dry rangelands of central
Argentina, showed that S. lenuis and P. napostaenes
are reduced by 85% and 55%, respectively, if the fire
is applied later than May. (Pelaez et al., 2001) suggest
the same average reduction of Stipa gyneriodies for all
seasonal treatments, even later than May.

As indicated, research results on the effect of fire on
different species, climates and seasons are highly
variable, leading to the necessity for developing a

research project specific to the steppe rangelands of Iran.

Material and Methods

Site Description

The study area is located on the Nir range research
station in the Poshtkoh watershed of Yazd Province,
Iran. The location of the station is at 54° 11" 49" to 54°
12" 56" East and 31° 21" 50” to 31° 23’ 02" North, and
it encompasses 200 hectares. The station is in the high
rangelands of the province at 2110 to 2170 m above
sea level. Its general slope is less than 3%, and the
average annual precipitation is 130 mm. For the years
encompassing the study period—2004, 2005 and
2006—the average annual precipitations were 190,
208 and 128 mm, respectively. The climate of this area
is dry and cold (Khalili, 1981). The primary perennial
species are Salsola rigida, Artemisia sieberi and Stipa
barbata accompanied by Noaea mucronata, Scariola
orientalis and Launaea acanthodes. The station is

divided into grazing and non-grazing (exclosure) areas

Method

In early April 2004, 1 hectare of the non-grazing area
was selected for the study. This area was segmented
into four blocks of 125 x 20 m. Each block was

A\YAR Ll “AHA)LALL pida Jl asase ‘AJ—‘—C
ENVIRONMENTAL SCIENCES Vol.7, No.3, Spring 2010

m38m



divided into 5 experimental plots of 25 x 20 m. Using
a completely randomized block design, each plot was
randomly burned in the spring (June 1, 2004), summer
(August 10, 2004), autumn (November 1, 2004) and
winter (January 10, 2005). Cover percentage was
measured on six 20 m long transects in 2005 and 2006.
Data were collected and separately analyzed for three
typical species, Salsola rigida, Artemisia sieberi and
Stipa barbata, and other important accompanying
species, such as Noaea mucronata, Scariola orientalis,
Launaea acanthodes, Cousinia deserti, Iris songarica
and Euphorbia spp. The cover percentage of other
perennials, which were categorized as non-important
species, was measured together. The same procedure
was used for the annuals.

Data for each year were analyzed on the basis of
completely randomized block design with four time
treatments, and one control in a SAS.12 environment.

Means also were compared against a Duncan test.

Results

The growth of burned species was negligible in 2004,
with no re-growth in summer, autumn or winter. The
actual growth of plants started in 2005, a year after the
fire. Analysis of variation showed that the effect of fire
treatments on total cover percentage of permanent
species is significant. The mean comparisons of cover
percentage of different species are given in Tables 1
and 2. The cover percentage of Salsola rigida,
Artemisia sieberi, Stipa barbata, Noaea mucronata,
Cousinia deserti andlIris songarica changed
negatively in response to the fire treatments. For
Scariola orientalis and Launaea acanthodes, however,
fire did not show significant effect on cover
percentage change (p<0.05). Fire destroys Artemisia
sieberi and Stipa barbata the two most important
rangeland species of steppe regions and eradicates
undesirable species such as Cousinia deserti and
Noaea mucronata. The negative effect of fire for some
species, i.e. Salsola rigida, could be reduced by

deferring the burning time.

Table 1. Mean comparison of cover percentage of different species in 2005."

SR Salsola | Artemisia Stipa Noea Scariola Launaea Cousinia Iris Euphorbia
rigida sieberi barbata | mucronata | orientalis | acanthodes deserti songarica sp-
Spring 02° 0.0° 0.0° 0.0° 14° 03° 0.0° 0.0° 0.0°
Summer 0.3° 0.0° 0.1° 0.0° 1.6° 0.1° 0.0° 0.0° 0.0°
Autumn 12° 0.1° 0.1° 0.0° 1.9° 0.7° 0.0° 0.0° 0.0°
Winter 3.5° 0.2° 0.1° 0.0° 1.8° 0.1° 0.1° 0.0° 0.1°
Control 6.6" 3.7° 1.1° 0.1* 1.8° 0.4* 2.3 02" 0.0*

!Same alphabet in same column shows no significant differences (p< 0.05)
Table 2. Mean comparison of cover percentage of different species in 2006."

SR Salsola | Artemisia Stipa Noea Scariola Launaea Cousinia Iris Euphorbia
rigida sieberi barbata | mucronata | orientalis | acanthodes deserti songarica sp-
Spring 059 0.0° 0.0° 0.0° 38° 0.0° 0.0° 0.0° 0.1°
Summer 057 0.0° 0.2° 0.0° 3.1° 0.0° 0.0° 0.0° 03°
Autumn 1.8° 0.2° 0.3° 0.0° 34° 03° 0.0° 0.0° 0.1°
Winter 37 04° 0.1° 0.0° 32° 0.0° 0.2° 0.1" 0.1°
Control 6.1° 34° 1.3° 0.1° 1.3° 0.1° 2.0° 0.2* 0.0*

'Same alphabet in same column shows no significant differences (p< 0.05)
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Conclusion

Of the available species, Salsola rigida, Artemisia
sieberi, Stipa barbata are important for range
managers while Noea mucronata, Cousinia deserti and
Scariola orientalis are undesirable. Fire eradicates
Noea mucronata and Cousinia deserti to the benefit of
range management. Since burning did not have
significant effect on Scariola orientalis cover should
be considered as a fire resistant species. The negative
effect of fire on desirable species, Salsola rigida,
Artemisia sieberi and Stipa barbata for instance, raises
questions about the viability of its use as a range
management tool.

The timing of burns has different impacts on re-
growth of the plants. For example, the timing of
burning did not have any significant effect on
Artemisia sieberi, Stipa barbata, Cousinia deserti and
Noaea mucronata. The least destructive effects of fire
were evident on Salsola rigida in winter and the most
were in spring and summer. The same result is
reported by (Anderson et al., 1970) in that fire effects
in the growth phase of Andropogon species is more
destructive than when plants are dormant. (Nelle et al.,
2000) studied 20 separate fire incidents that occurred
at different times in Idaho rangelands and found no
significant changes of forb abundance. Ruthven et al.,
(2003) established that summer burning did not reduce
woody species. They stated that the effect of fire is site
conditional. After a prescribed fire, new species did
not grow in the site. This result was in agreement with
Khodagholi et al., (2001). Trabaud and Lepart (1980)
focused on the effect of fire on ecosystem diversity of
Chaparel rangeland in France. They pointed out that
three years after the fire, the invasion of exotics
becomes increasingly likely because of vegetation
reduction and loss of litter. After some years however,
the exotics disappear. Results showed that fire almost
completely eliminates Artemisia sieberi. Sensitivity of
Artemisia tridentate to fire is also reported by
Humphery (1962). Nelle et al., (2000) found that after
14 years the species had not changed. Although, in

only a 2-year period in our study we observed the

relative elimination of Artemisia sieberi; yet, seed
transfer from adjacent areas showed the same result as
that of Nelle et al., (2000).

Intensity of the fire effect on Salsola rigida was
different from that on Artemisia sieberi. Some
researchers believe that resistance to fire is partly
related to the placement of buds. In this school of
thought when buds are on or under the ground surface,
the plant is fire resistant (Bailey, 1988; Humphery,
1962; Valentine, 1990). In contrast, the results of the
study showed that Stipa barbata was eliminated
completely. The same result for Stipa connata is given
by Blaisdell (1953). Different responses to the same
fire treatment by Salsola rigida and Artemisia sieberi
also showed the effect of other factors rather than bud
Stratum.

Generally, prescribed fire, even in winter over a
2-year period, does not improve the desirable plants in
the studied area and the same steppe rangeland of Iran.
Improvement of vegetation cover in a short period of
time for the study area is far beyond reality due to its
gradual recovery in dry areas (O’Connor and Raux,
1995; Sharp et al., 1990; Walker, 1988; West et al.,
1984; Yorks, 1992).

References

Anderson, K.L., E.I. Smith and C.E. Owensby (1970).
Burning bluestem range. J. Range Manage., 23:
81-92.

Bailey, A.W. (1988). Understanding fire ecology for
range management in: P.T. Tuller (ed).
Vegetation science applications for rangeland
analysis and management. Netherlands, Kluwer

Academic Publishers.

Blaisdell, J.P. (1953). Ecological effects of planned
burning of sagebrush-grass range on the upper
Snake River Plains. Tech. Bull. Washington, U.
S. Dept. Agr.

Henking, Z., N.G. Seligmon, L.N. Meir, V. Kafhai and

A\YAR Ll “AHA)LALL “Cns"m Jlw UL__L;.A ‘AJ—‘—C
ENVIRONMENTAL SCIENCES Vol.7, No.3, Spring 2010
m40 m



M. Gutman (1998). Rehabitation  of
Mediterranean dwarf shrub rangeland with
herbicides, fertilizers and fire. J. Range Mange,

51:193-199.

Humphery, R.R. (1962). Range Ecology. New York:

Ronald Press.

Jacobs, J.S. and R.L. Sheley (2003). Prescribed fire
effects on Dalmatian toadflax. J. Range Manage.,
56: 193-197.

Johnson, A.H. and R.M. Strang (1983). Burning in a

Bunchgrass/  Sagebrush ~ community:  The
Southern interior of B. C and Northwestern U. S.

compared. J. Range Manage., 36: 616-618.

Khalili, A. (1981). Climate of Yazd Province. Karaj:

University of Tehran Press.

Khodagholi, M., M. Bagherzadeh, V. Eftekhari and M.
Saeedfar (2001). Revival and improvement of
rangelands by way of shrubs control. Research
report. Esfahan: Research Center of Agriculture

and Natural Resources.

Kucera, C.L. (1981). Grasslands and fire. in: Mooney,
T.M., N.C. Christensen, J.E. Lotan, and W.E.
Reimers (eds). Fire Regimes and Ecosystem
Properties. Washington, United States Forest
Service General, pp. 99-111.

Nelle, P.J., K.P. Resse and J.W. Connelly (2000).
Long-term effects of fire on sage grouse habitat.
J. Range Manage, 53: 586-591.

O’Connor, T.G. and P.W. Raux (1995). Vegetation
changes (1949-71) in a semi- arid, grassy dwarf
shrublands in the karoo, South Africa: Influence
of rainfall variability and grazing by sheep. J.
Applied Ecology, 32: 612- 626.

Pelaez, D.V., RM. Boo, M.D. Mayor and O.R. Elia

(2001). Effect of fire on perennial grasses in
central semiarid Argentina. J. Range Manage,
54:617- 621.

Perevolotsky, A., C. Neeman, R. Yonatan and H.
Henking (2001). Resilience of prickly burnet to
management in east Mediterranean rangelands. J.
Range Manage, 54:561-566.

Pyle, W.H. and J.A. Crawford (1996). Availability of
foods of sage grouse chicks following prescribed
fire in sagebrush- bitterbrush. J. Range Manage,
49: 320-324.

Ruthven, D.C., A.W. Braden, H.J. Knutson, J.F.
Gallagher and D.R. Synatzske (2003). Woody
vegetation response to various burning regimes in

South Texas. J. Range Manage, 56: 159-166.

Safaeian, N. and M. Shokri (1999). Role of fire as an
ecologic factor in range ecosystems. Iranian J.
Natural Res, 51(2): 53-61.

Sharifi, J. and A. lemanie (2006). An evaluation of the
effect of controlled Firing on plant cover change
and variety composition in semi-steppe
rangelands of ardebil province (case study:
Khalkhal preserved research rangeland). Iranian

J. Natural Res, 59(2): 517-526.

Sharp, L.A., K. Sanders and N. Rimber (1990). Forty
years of change in a shadscale stands in Idaho.
Rangelands, 12:313-328.

Trabaud, L. and J. Lepart (1980). Diversity and
stability in Garrigue ecosystems after fire.

Vegetation Journal, 43: 49- 57.

Valentine, J.F. (1989). Range Development and

Improvements. INC., New Press Academic :York

Valentine, J.F. (1990). Grazing Management. Inc.,

A\YAR Ll “AHA)LALL pida Jl asase ‘AJ—‘—C
ENVIRONMENTAL SCIENCES Vol.7, No.3, Spring 2010
m4lm



New York: Academic Press.

Walker, B.H. (1988). Autecology, synecology, climate
and livestock as agents of rangeland dynamic.

Aust. Rangeland J., 10: 65-75.

West, N.E., F.D. Provenza, P.S. Johnson and K.
Owens (1984). Vegetation change after 13 years
of livestock grazing exclusion on sagebrush semi
desert in west central Utah. J. Range Manage,
37(3) : 262-264.

White, R.S. and P.O. Currie (1983). The effects of
prescribed burning on Silver Sagebrush. J. Range
Manage, 36(5): 611-613.

Yorks, T.P., N.E. West and K.M. Capels (1992).
Vegetation differences in desert shrublands of
western Utah, Spine Valley between 1933 and
1989. J. Range Manage, 45(6): 569-577.

l
£ A

W o

VAR Sler o solad @388 Jlo lavas aple
ENVIRONMENTAL SCIENCES Vol.7, No.3, Spring 2010
mddm



