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Abstract: This research was conducted at Elsemeih area during the period (2013-2014). The objective was to

study the factors influence vegetation composition, distribution and production of the range land of area. The

vegetation measurements were carried out using loop and quadrate methods. Systematic random samples

techniques were used. The number of line transects were identified according to point of diminishing return

method. Accordingly, (40) lines transect (20 lines for each season) were made. Each twenty lines were further

divided in to ten lines transects for the sandy soil and (10) line transects for the clay ones for both seasons (2013

and 2014). The results showed that, there was no significant difference (p[] 0.35) in mean percentage of species
composition, no significant difference (p[! 0.39) in mean average percentage of litter and there was no
significant difference (p[J 0.0064) in mean bare soil percentage between sandy and clay soil. Results show that
there was significant difference (plJ 0.05) in mean biomass productivity, significant difference (plJ 0.0001) in
vegetation cover between sandy and clay soil. The average percentages of species composition were 63% and

68.95% in the sandy and clay soils in 2013 and 2014, respectively. The vegetation cover was 50% and 62.5%

for sandy and clay soils, respectively. Whereas the average biomass productivity were 0.553 tan/ha and 0.615

tan/ha for sandy and clay soils, respectively. These differences were attributed to the open grazing practices,

heavy grazing and time of grazing associated with climatic factors. It was concluded that under the stress of

harsh environmental sequences in the two types of soils (sandy and clay) of the area, annual herbs are the only

species that are able to survive because of their efficient utilization of the available soil surface water moisture,

and the fact that annuals usually mature and shed their seeds well ahead before the incidence of soil moisture

stress and seasonal fires out-break.
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I.  Introduction

In the management and improvement of grasslands, the administrators and the grassland managers are
faced with certain pertinent questions, where grassland is producing up to the capability of the particular site, if
not, what is the highest ecological level would be, which the site might eventually produce, what ecological
status of the present cover is in relation to the optimum, how the optimum may be achieved and what visible
criteria may be used in judging whether a particular grass cover is undergoing a change in a desirable direction
or otherwise?. The reconnaissance of grasslands, therefore, aims at studying the various grasslands communities
as occurs in varied climatic conditions and recording these changes in relation to the ecological factors of the
environment (whether natural or introduced by man) [1].

Assessments help to identify areas where problems occur and areas of special interest. Land managers
can use this information and other inventory and monitoring data to make management decisions, which, in turn,
affect soil quality. When assessments or comparisons are made, the rangeland ecological site description is used
as the standard. For the soils associated with a given ecological site, the properties that change in response to
management or climate are used as indicators of change [2]. Physical factors determine the kind of vegetation
available, the manner and degree of possible use. Physical features include climate, soil and topography.
Together they cause grass to grow in the plain, forests to grow in the mountains and shrub to grow in the deserts.
Plant communities have constantly changed through geological time. At any particular time, the flora available
to constitute the vegetation is a product of the climate, soil, and organisms available. The composition of the
vegetation, however, is determined by grazing pressures from major herbivores. Soil is produced by the action
of climate and vegetation upon the parent rock materials [1].

Rangelands health and soil quality are interdependent. Rangelands health is characterized by the
functioning of both the soil and the plant communities. The capacity of the soil to function affects ecological
processes, including the capture, storage, and redistribution of water; the growth of plants; and the cycling of
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plant nutrients. For example, increased physical crusting decreases the infiltration capacity of the soil and thus
the amount of water available to plants. As the availability of water decreases, plant production declines, some
plant species may disappear, and the less desirable species may increase in abundance [3]. Changes in
vegetation may precede or follow changes in soil properties and processes. Significant shifts in vegetation
generally are associated with changes in soil properties and processes and/or the redistribution of soil resources
across the landscape. In some cases, such as accelerated erosion resulting in a change in the soil profile, this
shift may be irreversible, while in others, recovery is possible [2], [4] and [5].

Soil quality is the capacity of a specific kind of soil to function within natural or managed ecosystem
boundaries, sustain plant and animal productivity, maintain or enhance the quality of water and air, and support
human health and habitation. Changes in the capacity of soil to function are reflected in soil properties that
change in response to management or climate. [6] and [2]. Changes in soil quality that occur as a result of
management affect: the amount of water from rainfall and snowmelt that is available for plant growth; runoff,
water infiltration, and the potential for erosion, the availability of nutrients for plant growth, the conditions
needed for germination, seedling establishment, vegetative reproduction, and root growth and the ability of the
soil to act as a filter and protect water and air quality [7], [6] and [2]. Soil quality on rangelands can affect plant
production, reproduction, mortality, erosion, water yields, water quality, wildlife habitat, carbon sequestration,
vegetation changes, establishment and growth of invasive plants and rangeland health [8].

Rang vegetation ecosystem is characterized by many divergent environment resulting from action and
interaction of soil. These actions and interactions resulted in the country range Land major ecological zones- this
ecosystem range from desert, Semi-desert, low rainfall Savannah in the north to high rainfall Savannah. It must
be emphasized that there is inadequate information as to the original range vegetation composition and
production of the various predominant ecological Zones. Since [9] dated 1958 no genuine work had been done
with regard to the vegetation botanical composition, distribution, and production. To remedy this deficit of
knowledge will require a systematic inventory and analysis of all parameters that maintain and influence
vegetation composition, distribution and production. Adequate data must be collected and analyzed for the
assessment of the current vegetation situation. The changes in vegetation composition must be correlated with
the affect of seasonal fires, climatically sequences, as well as with the effect of grazing and all other parameters
that may influence these changes [10].

Range lands in Sudan are facing many problems that hinder their use and development. Some are user
oriented whereas others are resource oriented. Most rangelands lie in fragile environments and facing frequent
drought periods, seasonal bush fires, changing in species composition, increasing pressure on the all species
occur within a characteristic, limited range of habitat and within their range, they tend to be most abundant
around their particular environmental optimum [11]. Thus successive species replacement occurs as a function
of variation in the environment [12]. [13] Listed a set of measurable indices by which to appraise changed, as a
foundation to reach a positive or negative judgment on the basis of the direction and magnitude of change. There
are essential two components of concern, namely those dealing with the resource base for its intrinsic value, and
those pertaining to the risk of reduced secondary production, and therefore lower economic returns from the
land. Vegetation composition has undergone remarkable changes. Most of what was classified by [14] as
belonging to Acacia senegal formation may have once been Acacia senegal Combretum cordifanum association.
The replacement of Terminalia brownii by Dalbergia amara sup species was reported by [15] to take place
within the low rainfall Savannah. Most of the Acacia tortillis formation is now disappearing leaving room to the
spread and domination of Leptadenia pyrotechnica. The understory herbaceous vegetation is also undergone
remarkable changes due to overgrazing, seasonal fires. The herbaceous botanical composition has been altered
from the domination of the highly productive perennials to the spread and domination of the inferior and less
productive annuals species and the former were reported as decreasing [10]. This research is an attempt to study
the Factors influencing vegetation composition, distribution and production in Elsiemih area of Western
Kordofan State.

Il.  Research Methodology
A. Study area
This study was conducted during the years 2013-2014 at Elsemeih area of North Kordofan State which
lies approximately between longitude (27.05-32°) east and latitude (11.15 - 16.45°) north. The average elevation
is 149 m above the sea level [16]. The climate of Elsemeih area is low rainfall woodland savannah with an
average rainfall of 380 mms, the high temperatures range from (22-30° ¢) and the low temperatures range from
(13-24%).The average yearly evaporation is about (1800 mm).The moisture range from 30% t073%.
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B. Sampling procedure

The sampling procedure for herbaceous cover was based on the species area curve method for the
determination of the number of samples to be taken. In this method the number of line transects were identified
according to point of diminishing return [17]. Accordingly, (40) lines transect (20 lines for each season) were
made. Twenty samples in season 2013 (ten line transect for the sandy soil and ten line transects for the clay
ones) and other twenty samples in season 2014 (ten line transects for sandy soil and ten line transects for the
clay ones) were done. The number of species determined in each sample was recorded in the vertical axis of the
curve. When the number of samples completed twenty no new plant species was appeared. This point called
"the point of diminishing returns" after which no species was recorded.

C. Measurements
Plant composition
The plant composition was measured along each 100m transect using loop. The %0 inch loop [18]

used to measure vegetation every one meter along the 100 meter transects. Hits on species composition, litter,
and bare soil were recorded. Resulting information listed on record sheet.
The measurement encountered the following:

e Plant species (spl, sp2, ...... etc)

o Litter (L)

e Bare soil (Bs)
The above parameters were calculated as the following:

. L. Totalhitzo feachspecis
Species composition = —————L = REERE o 1 0oy

Totalhitzof allzpeciss
. Totalhitzonbalesoil
Percent of bare soil = EEETPa—— 100%
Total hite in plant Litter

el

Percent of plant litter = x 100%;

Vegetation cover

Vegetation cover was determined by locating 1X1m quadrate. It was estimated as a visual percentage
of the quadrate covered by plant material [19]. Cover% = (the total sum of the estimated percent of the
vegetation cover in all quadrates + the total number of quadrates) x 100.

Density

Density is the number of plants recorded within each quadrate. The average density per quadrate of
each species can be extrapolated to any convenient unit area [20]. Density is the number of individual plants per
unit area [21]. Density has a considerable influence upon the number and kind of stock which can be introduced
in to the grazing lands without endangering it [22].

Total plant density
Total plant density was determined by locating 1x1 quadrate. It was determined by calculating the
number of individual species plant species /M2.

Biomass production

Biomass was determined using Quadrate (1m x1 m). All the above plants were clipped from the square
meter quadrate at the grazing level (3 cm) and dried by an oven at 105 C° to get dry matter content, until the
weight is obtained.

I11.  Results and Discussions
Table: 1 Average percentages of species composition (2013, 2014).

soil types season Mean
2013 2014
sandy soil 66 60 63
clay soil 71 66.9 68.95
SE 6.04
p-value 0.35
significance Ns

ns= not significant, SE= standard error
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Results of the study showed no significant ((p[J 0.05) difference in mean percentage of species
composition between sandy and clay soil. In 2013 the species composition % was 66% in the sandy soil and it
was 71% in the clay soil, while in 2014 the species composition was 60% in the sandy soil and 66.9% in the
clay one (Table 1). However, the reduction of the mean of species composition percentages in both soils in 2014
may be due to the increase of the grazing of livestock that happens yearly to the area by different classes of
animals. This agreed with [23] who stated that, different classes of domestic stock affect plant communities in
different ways depending on growth forms and acceptability of the predominant plants, so pasture land
managers should be well advised to consider:

- Whether undesirable changes in plant species composition have occurred as a result of the present kinds of
grazing animals.

-Whether more equitable balance between the over story and understory plants may be attained by changes in
the kinds and proportions of different types of grazing/browsing animals.

Results of the study showed no significant (pl] 0.39) difference in mean average percentage of litter
between sandy and clay soil. In 2013 the litter species % was 9.6% in the sandy soil and it was 8.2% in the clay
soil, while in 2014 the litter species was 11.8%in the sandy soil and 10% in the clay one (Table 2). However, the
increase of litter percentages in both soils in 2014 may be due to the overuse of the plants that reduced the
amount of surface plant materials and roots .Same observations was found by [4].

Table: 2 Average percentages of litter species (2013, 2014).

soil types season Mean
2013 2014
sandy soil 9.6 11.8 10.7
clay soil 8.2 10 9.1
SE 1.34
p-value 0.39
significance Ns

ns= not significant, SE= standard error

Results in table (3) showed no significant ((p[7] 0.0064) difference in meanbare soil percentage between
sandy and clay soil. In 2013 the bare soil% was 13.4% in the sandy soil and it was 11.1% in the clay soil, while
in 2014 the bare soil was 16.9%in the sandy soil and 14% in the clay one. However, the increase of the mean of
bare soil percentages in both soils in 2014 may be due to the increase of the high grazing of livestock that
happens yearly to the area. Same results were mentioned by [4] who reported that, the high increase of average
bare soil around water points may be attributed to high grazing pressure as a result of high temperature and
evaporation rates.

Table: 3 Average percentage of bare soil (2013, 2014).

soil types season Mean
2013 2014
sandy soil 134 16.9 15.15
clay soil 111 14 12.25
SE 6.90
p-value 0.0064
significance Ns

ns= not significant, SE= standard error

Results of the study showed highly significant ((p[J 0.35) difference in mean vegetation cover
percentage between sandy and clay soil. In 2013 the vegetation cover% was 55% in the sandy soil and it was
65% in the clay soil, while in 2014 the vegetation cover was 45%in the sandy soil and 60% in the clay one
(Table 4).
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Table: 4 Vegetation cover percentages/m” (2013, 2014).

soil types season Mean
2013 2014
sandy soil 55 45 50
clay soil 65 60 62.5
SE 6.04
p-value 0.35
significance Fhx

*#*= significant (pJ 0.0001)

However, the reduction of vegetation cover percentages in both soils in 2014 may be due to the
increase of the grazing of livestock that happens yearly to the area and varying animal combinations which
affects largely on the soil type especially the sandy one. This agreed with [24] who related the reduction of plant
cover to sacrifice areas along livestock routes, around water points and homestead.

Results of the study (Table 5) showed no significant ((p[] 0.84) difference in mean plant density percentage
between sandy and clay soil.

Table: 5 Average total plants density/m® (2013, 2014).

soil types season
Mean
2013 2014
sandy soil 103 87 95
clay soil 118 107 113
SE 15.8
p-value 0.84
significance Ns

In the year 2013 the six dominant species at the sandy soil were Zornia spp, Dactyloctenium
aegyptuim, Sida cordifolia,Cenchrus spp,Requtenia obeordate and Echinochola colona, respectively. While in
the clay one the six dominant species were Zorina spp, Dactyloctenium aegyptuim , Requtenia obeodate,
Aristida mutabilis , Cenchrus spp and Echinochola colona, respectively. In the year 2014 the six dominant
species in the sandy soil were Dactyloctenium aegyptuim, Echinochola colona, Aristida mutabilis, Sida
cordifolia, Indigofora aspera and Zornia spp, respectively. While the six dominant species in the clay one were
Dactyloctenium aegyptuim, Ergrostis spp, Echinochola colona, Trinthema pantandra, Requtenia obeordate and
Cassia spp, respectively (table 6). The reduction of average total plants density in the two types of the soils
(sandy and clay) from103 and 118 in 2013 to 87 and 107 in 2014 respectively, may be attributed to heavy and
permanent grazing which hinder the natural rehabilitation of grasses, as a result of open grazing practices. [25]
reported that this system (open grazing practices) leads to degradation.

Table: 6 Average species plants density/M?

NO. Species Name Sandy soil Aver- | Clay soil Aver-
age age
2013 2014 2013 2014

1 Zornia sp 7 6 7 6 5 7

2 Dactyloctenium aegyptium 0.18 4.41 9 6 7 7
Sida cordifolia 1.22 1.06 7 3 4 4

4 Aristida sp 0.31 0.80 7 5 3 4

5 Erogrostis tremula 6.13 6.68 5 4 7 6

6 Indigofora aspera 5 7 6 3 3 3

7 Cencherus spp. 0.18 0.26 6 5 3 4

8 Brachiaria obtusiflora 4 4 4 3 3 3

9 Trianthema pantandna 4 5 5 5 5 5

10 Requtenia obeordate 7 5 6 6 5 6
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11 Echinochloa colona 7 8 8 5 6 7
12 Cassia spp 5 5 5 3 5 4
13 Euophorbia spp 4 6 5 4 4 4
14 Tophrosia gracilis 4 4 4 2 3 3
15 Ipomea cardiofolia 3 3 3 3 2 3
16 Ruellia patual 3 2 3 4 2 3
17 Chorchorus olitoruis 2 2 2 4 3 4
18 Arstochlaena lachnospermum 2 1 2 3 2 3
19 Ocimum spp - - - 3 4 4
20 Justica schimperi - - - 3 5 4
21 Cassia tora 4.29 2.94 - 3 4 4
22 Cyperus mundtii - - 1 1 1
23 Commlina spp - - - 1 1 1
24 Pennisetum pedicellatum - - - 1 2 2
25 Acanthospermum hespidum 0.06 0.80 - 2 1 2
26 Aristolchia bracteolate - - - 1 1 1
27 Leptadenia hastate - - - 1 1 1
28 Ipomea repens - - - 1 1 1
29 Eorghum purpureosiceum - - - 1 1 1

The variations in the dominances of the different species in the area in the two seasons and between the

two types of the soils may be attributed to the type of soil and the rainfall parameters. This agreed with [26] who
stated that plant populations change under the reduced native animal’s impact and increased grazing pressure of
domestic animals especially in the wet season. [14] Observed the high grazing pressure upon Blepharis
linarifolia. He related this palatability to the high protein content, especially during the wet season.
Following the assessment of Range Vegetation within Kordofan special fund area [15] concluded that the major
factors causing eradication of perennial species are over-grazing, fire, and the seasonal short-run fluctuation in
soil moisture. He concluded that causes of denudation of natural vegetation include drought, wind, flood, bush,
fire and over-grazing. It was concluded that under the stress of harsh environmental sequences, annual herbs are
the only species that are able to survive because of their efficient utilization of the available soil surface water
moisture, and the fact that annuals usually mature and shed their seeds well ahead before the incidence of soil
moisture stress and seasonal fires out-break.

Results of the study (Table 7) showed significant ((p[] 0.05) difference in mean biomass productivity
between sandy and clay soil. In 2013 the biomass productivity was 0.600 ton/ha in the sandy soil and it was
0.635ton/ha in the clay soil, while in 2014 the biomass productivity was 0.525ton/ha in the sandy soil and 0.585
ton/ha in the clay one.

Table: 7 Biomass productivity ton/ha (2013, 2014).

soil types season Mean
2013 2014

sandy soil 0.600 0.525 0.563

clay soil 0.635 0.585 0.615

SE 4.718

p-value 0.05

Significance *

*= significant (p[ 0.05)

The decrease of biomass productivity in 2014 in the two types of the soils may reflect the impacts of
environmental factors which include climatic factors such as: rainfall, temperature, radiation and humidity etc
which determine the quantity and the quality of forage. This agreed with [4] who stated that production is
determined by environmental factors. It also may be due to the rainfall parameters. This agreed with [27]. He
stated that growth is determined by rainfall parameters such as: distribution, number, amount and intensity of
individual rains. [23] Stated that the inter-annual variations in forage production are caused by many factors, the
major one being the effect of rainfall. In the Sahel, the coefficients of variation along the 200 to 600 mms
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gradient are usually 20% to 30%. They also stated that in India, the results indicate that with adequate protection
and controlled grazing the forage yield on the rangeland practically doubled in about 3 to 5 years. It has been
estimated that during years of a normal rainfall, air-dried forage production in " very poor ", " poor ", " fair ",
and " excellent” grassland is 200, 500, 750, 1000, and 1500 kg/hectare, respectively, when protected, fertilizer
application and reseeding with better grasses, suiting different soil and rainfall conditions give increased yields
of forage material, amongst the different soil and water conservation measures on rangelands. The variation in
biomass productivity in the two seasons may be attributed to rainfall parameters, soil type and the impacts of the
nomads arrival to wet season area, they enter the area with their animals before plants reach its full maturity
stage, and this leads to the reduction of the growth in the coming years causing the degradation of the area,
because the animals eat the plants before it produces the seeds. The same results were mentioned by [28] who
stated that seed production is especially important to annuals, since it is the only way they reproduce. It has been
shown that seed production in annual grasses can be greatly reduced by clipping, especially late in the growth
season. It is unlikely thought that grazing can reduce seed production below the amount needed for production.

IV.  Conclusion
The study concluded that the open grazing practices, heavy grazing and time of grazing associated with
climatic factors have an impact on vegetation composition, distribution and production. It was concluded that
under the stress of harsh environmental sequences in the two types of soils (sandy and clay) of Elsemeih area,
annual herbs are the only species that are able to survive because of their efficient utilization of the available soil
surface water moisture, and the fact that annuals usually mature and shed their seeds well ahead before the
incidence of soil moisture stress and seasonal fires out-break.
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