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Abstract: The experiment was conducted on heavy grazed rangelands in Erzurum. In this study, three forage
species, crested wheatgrass (Agropyroncristatum), alfalfa (Medicago satfiva) and smooth brome
(Bromusinermis) were selected and mixed to establish for rangeland improving. Four treatments, artificial
pasture, over seeding, fertilization and control were applied; main subjects were grazing free and enclosure to
grazing for animal. About 10kg N da™" + 7 Kg P,O, da™ was applied as a fertilizer on over seeding and artificial
seeding plots only in planted vear, 6 kg N da™' + 4 kg P,O, da—' on fertilization plots in each year. According
to average of five study years, dry matter yield was 264.4 kg da™" in fertilization plots; 183.2 kg da™' was in
artificial pasture plots in enclosed site. In grazed site, average dry matter yield was 114.7 kg da™" in fertilized
plots, 68.0 kg da™" in artificial pasture plots and there was not significant difference between control and over
seeding plots. There were significant differences among treatments for vegetation cover in enclosed and grazed
sites. In all study years, vegetation cover was higher in fertilizer treatment plots than the other treatment plots
but especially in 2008 and 2009 years, vegetation cover showed notable increase in fertilizer treatment plots

compared to the other treatments.

Key words: Rangeland improving, grazing, enclosure, dry matter vield, vegetation cover, Turkey

INTRODUCTION

Rangelands occupy a considerable part of the total
land area in Eastern Anatolia region of Turkey. In this
region, livestock production 1s a major segment of the
economy and rangelands are the main food source for
livestock especially in summer periods but the produced
dry matter in these areas 1s not adequate for animal’s need
(Gokkus and Koe, 2001) because heavy grazing pressure
can reduce the productivity of rangeland.

These areas have many benefits for human beings
and ammals, like animal husbandry, forage production,
conservation of biodiversity and limiting soil erosion
(Gokkus and Koc, 2001). However, having many benefits
most rangelands suffer from the untimely grazing besides
the overstocking.

The major problems of rangeland can be attributed to
various factors (Soni, 1975). Heavy and untimely grazing
15 one of the most mportant rangeland degradation
factors (Comakli et al., 2008) and some physical and
environmental factors can accelerate to this process. In

many rangelands, soil erosion, related to vegetation cover
is an important process of land degradation
(Schlesinger et al, 1990). Heavy grazing cause
degradation of the vegetation cover (Comakli et al., 2008)
and the rate of natural erosion depends on the vegetation
cover.

Due to their ecological and economical value and
importance for amimal husbandry, the vegetation of
rangelands must be improved. However, there are many
of methods to increase the vegetation cover and
productivity of rangeland, the fertilization 1s one of the
most practical ways to improve the rangelands providing
that apply appropriate time and dose also the seeding is
substantial for increasing the productivity of grazing
areas (Rumbaugh and Pedersen, 1979) but the success of
range seeding 1s depend upon the date of seeding
(McGinnies, 1960, Hull et al., 1962), soil (Bement et o,
1965) and climatic conditions (Hull, 1974) and plant
species (McGinnies ef af., 1963). Also, the enclosure to
amimal grazing can be effective on productivity of
degraded rangelands. The aim of this study is to evaluate
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the effectiveness of some improving methods on dry
matter yield and vegetation cover on heavy grazed
rangelands.

MATERIALS AND METHODS

The experiment was conducted on heavy grazed
rangelands in Sinirbasi basin of Tlica, Erzurum at an
elevation of 1800 m above sea level during the years 2004
and 2009. ITn 2004, did not obtain any results for
evaluation due to it was planted year and the results were
presented for 5 years. In order to ensure healthy
emergence of plants in over seeding and artificial pasture
plots, the grazed range site was protected to ammal
grazing in 2004, slightly grazed in 2005 and grazed freely
n other study years.

In this study, three forage species, crested
wheatgrass (dgropyroncristatum), alfalfa (Medicago
sativa) and smooth brome (Bromusinermis) were selected
and mixed to establish for rangeland improving. The rate
of species was 30% alfalfa, 35% smooth brome and 35%
crested wheatgrass (Bakir, 1985). The experiment was
designed in a split model of a randomized complete
block design, replicated three tumes. Individual plots
were 19 m = 9 m’ in size. Four treatments, artificial
pasture, over seeding, fertilization and control were
applied; main subjects were grazing free and enclosure
to grazing for animal. Blanket rate of 10 kg N da™' +7 Kg
P,0; da™' was applied as a fertilizer on over seeding and
artificial seeding plots in planted year, 6 kg N da™' +4 kg
P, da™ on fertilization plots in each year.

Three soil samples were collected randomly from
study location and particle size distribution of soil, pH,
organic matter, phosphorus, potassium, calcium carbonate
was analyzed. The scil in rangeland was loamy-sand
with 3.7% organic matter, average pH was 7.2,
available P 9.2 kg ha™, available K 714.4 kg ha™ and lime
content 3.0%. The average temperatures were 5.1, 6.4, 4.5,
4.8, 5.8 and 5.8°C for study years and the long-term mearn,
respectively. Amnual total precipitation were 479, 357,
436.6,317.8, 437.1 and 435.4 mm in the study years and the
long-term mean, respectively; total precipitation were
250.1,138.9, 244.3, 155.2, 240.3 and 1 56.0, respectively for

summer months. The harvest date of all plots was 20 July
in every study year when the dominant species were at
mature stage. Dry matter vield was determined by
weighing the material harvested from three quadrates
{0.25 m®) at the centre of each plot after oven drying at
70°C for 24 h. In order to determine the vegetation cover
the line interception method was used, developed by
Canfield (1941 ) in each study year. The data related to the
vegetation cover were in percentages and were arcsine
square root transformed to improve the normality of data.
Analysis Of Varance (ANOVA) was computed by SAS
(2002) GLM with mean separation according to the LSD
test.

RESULTS AND DISCUSSION

According to average of 5 years results, year,
treatment and site had significant (p<<0.01) effects on dry
matter yield of rangeland. Also, year x treatment, year x
site, site X treatment, year x site x treatment interactions
had sigmficant (p<0.01) effects on dry matter yield. Dry
matter yield was affected by all treatments m both range
sites and there were significant differences (p<0.01)
among the treatments in both grazed and non-grazed
range sites. The highest dry matter yield was in fertilized
plots, the lowest was in artificial pasture plots in enclosed,
grazed sites and the averaged over both sites. In enclosed
site according to average of five study years, dry
matter vield was 264.4 kg da”' in fertilization plots;
183.2 kg da™ was in artificial pasture plots. In control
plots, dry matter yield was higher than that of over
seeding and artificial pasture plots. In grazed site, average
dry matter vield was 114.7 kg da™' in fertilized plots,
68.0 kg da™' in artificial pasture plots and there was not
significant difference between control and over seeding
plots. On the other hand, in averaged over both sites,
range improving methods had significant effects on dry
matter yields. Similarly to enclosed and grazed sites in
averaged over sites, the lghest dry matter yield
(189.6 kg da™) was in fertilized plots; the lowest
(125.6 kg da™") was in artificial pasture plots (Table 1).

Dry matter vield showed significant differences
among treatments in all study years. Fertilized range plots
had the highest dry matter vield except in 2006, artificial
pasture plots had the lowest dry matter yield in enclosed

Table 1: The effects of improving methods on the changing of average dry matter vield and vegetation cover in enclosed and grazed range sites and average

of the both sites

Dry matter yield (kg da™')

Vegetation cover (%0)

Treatments Enclosed Grazed Average Enclosed Grazed Average
Control 214.0F 78.38 146,28 44.6° 31.4° 38.0°
Overseeding 197.9° 7818 138.0° 49,28 3518 42,28
Fertilization 264.4* 114.7% 189.6* 62.3% 439 53.14
Artificial 183.2° 68.0F 125.8° 34.5P 26.9° 30.7°
LSD 13.8 6.7 7.6 4.0 2.3 2.4
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Fig. 1a, br  The effects of rangeland improving methods
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Fig. 2. Changing of average dry matter yield and

vegetation cover in enclosed and grazed sites
with 1sd bar

and grazed sites (Fig. 1). Analysis of variance revealed
significant (p<0.01) between main subjects for dry matter
yield. Dry matter yield was higher m enclosed range site
than that of the grazed site (Fig. 2). There were significant
differences among treatments for vegetation cover in
enclosed and grazed sites (Fig. 3). In all study years,
vegetation cover was higher m fertilizer treatment plots
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Fig. 3: The effects of rangeland mmproving methods on

the changing of vegetation cover in study years
with 1sd bar

than the other treatment plots but especially in 2008 and
2009 vears, vegetation cover showed notable increase in
fertilizer treatment plots compared to the other treatments.
In 2007 vear, there were not significant differences among
the treatments and vegetation cover of control plots was
near to artificial pasture plots in enclosed site.

However, generally, artificial pasture plots had the
lowest vegetation cover m both sites m all study years in
2006 and 2007 years; vegetation cover did not showed
significant differences among treatments n enclosed site
(Fig. 3). In both rangeland sites, vegetation cover had
significant difference between grazed and enclosed sites
in averaged over both sites and all treatments. Average
vegetation cover was higher in enclosed site than that of
grazed site (Fig. 2).

The highest average dry matter yield was in 2005 and
the lowest was 1n 2009, there were significant (p<<0.01)
differences among years in enclosed site. In grazed site
the highest diy matter yield was in 2005, the lowest was
1 2006. Average vegetation cover showed significant
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Fig. 4. Changing of average diry matter yield and
vegetation cover in study years with 1sd bar

(p<0.01) differences among the study years in both sites.
The highest vegetation cover was in 2008, the lowest was
in 2007 in both sites (Fig. 4). Overgrazing due to excessive
numbers of livestock and too early or teo late grazing are
the most mportant degrading factors in rangelands
(Comakli et al., 2008).

The nappropriate using of rangelands can cause to
decrease of dry matter production and vegetation cover
(Omner, 2006). In this study, the lghest dry matter yield
and vegetation cover was obtained from fertilized
plots in all study years and in enclosed site, vegetation
cover and dry matter yield was higher than that of
grazed site.

These results can most probably result from
increasing effects of fertilization and enclosure to protect
for grazing on vield and vegetation cover of rangelands
(Koc et al., 1994; Gillen and Berg, 1998; Synman, 2002;
Omer, 2006). On the other hand, in both sites, the reason
for the variations in dry matter production and vegetation
cover in study years such as high dry matter yield in 2005
and low in 2006; high vegetation cover m 2008, low in
2007 can be attributed to changing of total annual and
seasonal (from April-july) precipitation.
slightly

precipitation can cause important reduction in plant

Because of reductions from mnormal
production in areas having low precipitation (Klages,
1942). On the other hand, annual variability in the

timing of precipitation can be more important than

variability in  the total amount that occurs
(Holechek et al., 2004).
CONCLUSION
In this study, taking into consideration their

importance for livestock feeding, ecological and

economical value, it i1s obvious that the effective
improving and management methods must be practiced on
rangeland.
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