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Africa (EMG, 2000). According to Palmer et al. (1997), rangeland degradation is the major
challenge in the communal coastal areas of Eastern Cape, because it diminishes rangeland

primary production and soil protection.

1.2. Problem statement

Poor forage quality and low forage supply have been identified as the most significant factors

limiting livestock production in the semi-arid areas of South Africa (Gwelo et al, 2015) As a

result, livestock fail to meet their nutrier - """ 7 7 r maintenance and production in the
entire grazing period (Collinns-Luswet, nunal farmers in coastal and inland
areas are beneficiaries of the Nguni c: 04, the University of Fort Hare in

collaboration with Industrial Developme... v.uC) and the Eastern Cape Department
of Agriculture agencies initiatmi§%in§ﬂg}emmm*-ét (Musemwa et al., 2008).
The aim of the project is re-introddditvg” e Ngttr cattie-{h tommunal areas (Mapiye et al.,
2007). Farmers have complained about the poor performance of Nguni cattle, however, the
contributing factors (except the recognized fact of their genetic potential) are not exactly known.
One factor may be related to feed availability and quality, and it is therefore imperative to
determine the spatial and temporal patterns of both forage quality and quantity produced on
rangelands. In these areas the chemical properties of soil are not well understood, and thus it is
vital to investigate the macro and micro soil elements. Many researchers conducted elsewhere
recognise the importance of documenting the indigenous knowledge and perceptions possessed
by communal farmers regarding rangeland resources and livestock management (Solomon et al.,
2007; Kgosikoma et al., 2012; Ghorbani et al., 2013). Hence, it is desirable to assess farmers’

perceptions of rangeland and livestock management to combine the findings with field studies.





















The study of Palmer et al. (1997) indicated that about 0.5 million ha of grazing lands in the
Eastern Cape communal areas was in good condition, 10.6 million ha in moderate condition and
2.6 million ha in poor condition. The authors reported that communal rangelands have a lowest

biomass production, compared to commercial rangelands (Palmer et al., 1998).

2.2. Brief overview of communal rangeland

Everson and Hatch (1999) defined communal rangelands as those areas that are communally

used as the source of forage for livestock ™ T llective term used to describe native
grasses and shrubs that grow in arid and Communal rangelands are also used
for collection of wood fire and building. thern Africa reported that communal

rangelands provide services such as timbux,v(us, human food, animal feed, income
and fresh water (de Oliveira eUhF@%’iract\S}e(STaF 3%7}_ng@unal rangelands in South
Africa are classified into sweet, mikx ahtl sour Veld“Based oh vegetation type and amount of
precipitation received per annum (Ellery et al., 1995; Lesoli, 2008). Most communal rangelands
are freely in access by every community members with little attention given to manage the

common property (Kotze et al., 1999).

According to Shackleton (1993), communal rangelands are continuously grazed due to absence
of fence and poor rangeland management practices. Consequently, large areas of communal
grazing lands in South Africa are degraded (Hoffman and Todd, 2000). According to Ramirez et
al. (2001), livestock performance on communal rangelands is mainly affected by the seasonal
fluctuation in forage quantity and quality. During the dry seasons forage rarely meet all nutrients

required by ruminants (Espinoza et al., 1991; Khan, 2003). In particular, mineral imbalance in

10



forage has been reported as the main driving factor that causes low production rate and

reproduction failure in communal livestock (McDowell, 1983).

2.3. Livestock productivity an its constraints in communal areas

The productivity of livestock in communal areas is comparatively low compared to commercial
farms (NDA, 2004). The major production constraints in communal regions are related to

management of farming, diseases complex, nutrition, stock theft and seasonality of feed

availability (Mapiye et al., 2006). Fe * * ’ nmunal rangelands is worsened by
reduction in the areas of available grazing ds degradation (Mngomezulu, 2010).
Other reasons comprise population presst stock numbers, expansion of farming

and bush encroachment (Gemedo-Dalle ¢. wvm\)n et al., 2007). According to Mapiye

et al. (2009), lack of adequate ﬁlhff{ E\ie%aacf@éeﬁlcls{tﬁefégemem results in increased

feed shortage, stock theft and animaldresetproblenrs:

Several managerial practices in communal areas, such as weaning, selection of animals for
breeding, grazing management, planned mating and parasites control are not practised. In most
cases, this is due to lack of knowledge and existing condition such as infrastructure and land
tenure rights within communal farming system (Montshwe, 2006). Low reproduction rate and
high level of mortality are other contributing factors to the low livestock productivity in

communal areas.

2.4. Farmers’ perceptions on livestock management and communal rangeland condition
assessment

Communal farmers worldwide have in-depth knowledge of traditional methods of rangeland

condition evaluation and livestock management (Millis ez al., 2002; Ghorbani ef al., 2013). This
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the grass species composition and palatability of these species to their livestock (Kgosikoma et
al., 2012). Nevertheless, in many other ecological studies, indigenous knowledge has been
ignored and disapproved (Brown, 1999; Abate et al., 2010). In South Africa, the communal
farmers are considered by extension officers as being uninformed with regard to application of

accurate grazing systems (Allsorp et al., 2007).

2.5. Factors affecting nutritive value of forage

2.5.1. Stage of plant maturity

Forage nutritive value is defined as the cl 1, digestibility and nature of digested
products (Mott and Moor, 1985). Stage ; the foremost factor that affects the
nutritive value of forage (Marten, 1988, . o0, 1998). Many studies worldwide
N 4
reported that, when the plamwgf_eéil &18 pfp&;tnt ﬁa Iaéd other minerals decline
(Gizachew et al., 2002; Khan, 2003; Mumbonshs of 4., 2008 ah& Gwelo et al., 2015). Low levels
of forage nutrient during the maturity stage is due to the fact that some plant tissues become dead
when plant is matured and therefore, the concentration levels of forage elements in dead tissues

is relatively low (Greene ez al., 1987).

2.5.2. Season

Season has been found to have great impact on the availability of nutrients in forage (Mountousis
et al., 2008). In most cases nutrients availability in forage is higher in summer than winter due to
presence of optimum temperature and moisture (McKaffe, 2008; Xin et al., 2001). In summer
soil temperature increase and this result to an increase in plant metabolic activities which in turn
increases absorption of nutrients from the soil by roots (McKaffe, 2008). In addition, during the

rainy season availability of moisture become higher and concentration levels of both macro and

13















accumulation of animal manure on bottomland, which eventually lead to a high concentration
level of soil minerals and organic matter (Lesoli, 2008). In contrast, Gwelo et al. (2015) in South
Africa reported that landscape does not have any significant effect on soil elements

concentration.

2.6.3. Soil type

Soil type also has on effects on e mineral status of soil. Soil texture affects the soil’s capability

to hold water and nutrients. Loam soils¢ " 1ts than sandy soils and have a better
drainage and infiltration of water and abi ts than silt soils. The texture in loam
soil ideally is about 40 % sand, 40 % si y weight (Brown, 2003). Clay soils

contain high organic matter (OM), high vatv vapacity (CEC) and high capability of
holding macro nutrients (CUfBirﬁQpé}. ﬁa@gly iDF jf’fe JPaf Ergam‘c matter, low cation
exchange capacity, easily leaching ad Iow- retaininy dbfiity of potassium (K'), magnesium
(Mg2+) (CUCE, 2007). Cation exchange capacity (CEC) is a measure of the soil’s ability to

retain positively charge ions (Matlhoahela et al., 2006).

2.6.4. Chemical properties of soil

Soil pH and moisture availability have great impact on the mineral status of the soil. Soil pH is
defined as the comparative concentration of hydrogen ions in the soil solution (CPHA, 2002).
Mineral availability in soil is depe ent on soil pH values. The optimum range of pH is 6 to 7
and at this range macronutrients such as N, P, K, Cu and Mg are more ready available in soil
(Matlhoahela et al., 2006). Micron ients such as Fe and Mn are less available in soil with pH
above 5 and more available in soil with pH less than 5 (Matlhoahela et al., 2006). Biological

activity of macronutrients (such as N, P, K, Mg and Ca) and accumulation in the soil depends on
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moisture availability (Rasaei ef al., 2012). For instance, Xin et al. (2001) in China reported
decomposition materials that c: add soil nutrients are higher in summer due to availability of

soil moisture.

2.6.5. Season

Season has great effects on soil atrients availability. Many studies worldwide found that most

macro and micro elements concentration in soil are higher in summer than winter due to soil

moisture availability and optimum tempe * ™ ° 7 " "008; Xin et al., 2001; Gwelo et al.,
2015). For instance, the study of Khan ¢ istan reported higher soil Cu and Zn
levels in summer than winter. However els of soil Fe and Mn, in Pakistan,

were higher in winter than summer (Khe.. 'm addition, other studies reported that

high levels of some soil nutrieejs['ﬁ y@ﬁi&e&ﬂ&f;ﬁ Iht'g}_flﬁaidélant material that add soil

OM and other soil minerals in to the sofAFentes, 2005y

2.7. Species composition and biomass production of pastures in communal rangelands

Species composition and biomass production are indicators of the productivity and health status
of rangelands (Oztas et al., 2003). Species composition and biomass production on communal
rangeland varies according to grazing system (Shackleton, 1993), seasonal variation (Angassa
and Oba, 2010), soil type (O’ Farrell et al., 2007), topography (Lesoli, 2008) and grazing

intensity (Smet and Ward, 2003; Maki et al., 2007).

Species composition is defined as 1 relative frequency of occurrence of herbaceous species in a
rangeland (Trollope et al., 1990). In addition, it is one of the factors that indicates the rangeland

condition because herbaceous species are different significantly in their palatability, ecological
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creating employment opportur es in communal areas of the Eastern Cape Province, South

Africa.

3.4.2. Livestock population trend and its importance

Respondents perceived a declining trend in cattle and sheep population over the past ten decades
and increasing trend in goats population over the past ten years. This declining trend may be due

to an increase of feed shortage and animal diseases, whereas the increase of goats is associated

with the increase of woody plants on ' “inds (Smit, 2004). The total mean
population of cattle and sheep reported higher than the results reported by
Gwelo (2012) in the same province but res. However, the total mean cattle

population recorded in this study was low .. vo ceported by Mapiye et al. (2009) and
Mngomezulu (2010) in the sapy I)ﬁo\yé]fg ts} 8 [Kif}l‘aﬁ H]ﬁ%eé and by Shackleton et al.
(2005) in different province. In addititty the total meat popitfation of goats found in this study
was relatively lower than the total mean population reported by Mapiye et al. (2009) and Gwelo
(2012) in the Eastern Cape Province of South Africa. The majority of household respondents in
this study raise non-descript cattle breeds. The reason for raising non-descript breeds might be
due to a lack of breeding practices in communal areas. In most cases, this is due to a lack of
knowledge and existing conditions such as infrastructure and land tenure rights within the

communal farming system (Montshwe, 2006).

In terms of livestock structure, heifers and cows have the largest mean population at Dyamdyam
and Machibi, respectively. Higher mean population of heifers and cows in study areas may be
due to the fact that communal farmers prefer to hold cows and heifers for milk production and

breeding purposes. The mean population of cows and heifers reported in this study was relatively
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management skills for rangelands and livestock, supplementary feed, kraals and fencing the
rangelands would assist to reduce feed shortage, animal diseases, predators and stock theft.
These plans pointed out by the household respondents to reduce these challenges are similar with

plans used by communal farmers in Ethiopia (Abule, 2003).

3.4.4. Feed supplementation and rangeland condition

In the current study, many communal farmers at Dyamdyam and Machibi did not provide

supplemental feed to their livestock and *-~- *~~-- -~ ~-tural rangeland in order to feed their
animals during the year roudd. Similai orted by Solomon et al. (2007) in
Ethiopia. Communal farmers who offer i their livestock indicated that they

supplement during the dry season (May .. vm lack of feed during this season and
they use lucerne, licks and maﬁﬂ%ﬁﬁg}tm Fldﬁ T_Tﬁric@nts in this study indicated
that, they experience shortage of feed &itfrig e tryseadon {Whfter). The shortage of feed during
the dry season might be due to the lack of rainfall and cold temperatures. This view is supported
by MacDowell (1992), it is rare to have enough feed and meets the entire minerals required by

the livestock during the dry season (winter) due to the weather conditions.

The majority of respondents in this study do not know their rangeland condition. This might be
due to a lack of adequate training and educating skills in communal farmers about their
rangeland management and conditions. The minority of interviewed communal farmers reported
that their rangelands are in poor condition and this is caused by overgrazing, the lack of rainfall
and human activities. Many studies reported that some communal famers in rural areas of Africa
believe that the condition of their rangeland is poor whereas others rate their rangelands to be in

good condition (Ward et al., 2000; Abule et a/., 2005). Similarly, Palmer et a/. (1997) found that
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about 0.5 million ha of the Eastern Cape rangelands was in good condition and 2.6 million ha in
poor condition. All the interviewees in the present study reported that they practice continuous
grazing system due to the absence of fence and camping system in their rangelands. Similar
results were reported by Shackleton (1993) in the eastern Transvaal Lowveld. In addition, Ward
et al. (2000) further stated that grazing areas in several communal rangelands of Namibia are not
sub-divided into camps for effective utilization of rangeland. This does not permit for recovery
of vegetation after grazing because the control of animals is not easy (Amalds and Backrson,

2003).

3.4.5. Uses of communal rangelands

In the present study, communal rangel'.mvu y used for grazing followed by the
collection of wood and grass fwmleié% fwﬁw :Tﬁsf@ because extensive natural
rangelands are the primary source of forage for pdor resbutte livestock farmers in communal
areas (Solomon et al., 2007). These results are strongly agreed with the report of Homewood
(2004) in communal production of Africa. In addition, Dovie et al. (2007) further stated that over
90 % of resource poor rural households in the southern Africa depend on the natural rangeland
resources for food, income and other services. According to de Oliveira ef al. (2003), communal
rangeland provides services such as timber, pharmaceuticals, human food, animal feed and fresh
water. Communal farmers in this study reported that their livestock spend most of time grazing
near the homestead since it is easily reached by the animals and the distribution of drinking

areas. Similar results were report by Lesoli (2008) in the same province but in different villages.
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4.1. Introduction

Communal rangelands are used mainly as sources of forage for livestock and collection of wood
for fire and building (Everson and Hatch, 1999). These rangelands have differe species
composition and biomass productions (Oztas et al., 2003). Species composition and biomass
production on communal rangeland vary according to grazing system (Shackleton, 1993),
seasonal variation (Angassa and Oba, 2010), soil type (O’ Farrell et al., 2007), topography

(Lesoli, 2008) and grazing intensity (Smet and Ward, 2003; Maki et al., 2007).

Species composition is defined as the 'y of occurrence of heterogeneous
herbaceous species in a rangeland (Trollc addition, it is one of the factors that
indicate the rangeland condition bc:ca‘..wv opecies differ significantly in their
acceptability, ecological status, tlfiff%%rfgpﬁfep fWIH %le et al., 2007). It has been
reported that, high grazing pressure onftAfittaf tattgelahds ¢auses changes in species composition
(Maki et al., 2007). Decreaser species disappear in response to heavy continuous grazing
pressure and are replaced by increaser and invader species that are less palatable and adapted to
withstand over utilization (Sisay and Baars, 2002). Most rangelands in communal areas of South
Africa are continuously grazed due to the absence of fence and this affects distribution of
herbaceous species (Shackleton, 1993). In addition, high grazing intensity can alter vegetation
from being dominated by perennial species to being dominated by annual species due to the high
stocking rate on grazing lands (Smet and Ward, 2003). Other researchers such as Laughlin and
Abella (2007) reported that species composition change is determined more by rainfall rather
than by grazing pressure. In summer there is more rainfall that promotes height, diameter and

basal cover of grass species.
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The present study also showed that study sites were dominated by perennial species. Similar
results were reported by Morris and Kotze (2006). Ruminants can alter vegetation from being
dominated by annual species to  ing dominated by perennials species due to the high stocking

rate on communal grazing lands (Smet and Ward, 2003).

4.4.2. Composition of common  dominant grass species

Common or dominant grass species identified in the present study were similar to species

recorded in the previous study conducted © * T 7 se Province of South Africa (Lesoli,
2008), however, they were differ tin th :currence. As observed in the results
of this study, it is clear that the proportiot 1ighly palatable species (7. triandra)

is relatively low on near and bottom s.wvmu and Machibi, respectively. These
findings suggested that these Btﬁ VEf sfﬁytﬁf%ﬁdl{raf@rgrazed. This is because
palatable grass species are very much tider pressurefrom séfective grazing and over utilization
and are the first species that are removed under heavily grazed rangelands. This view is
supported by Quattrocchi (2006) who reported that, 7. triandra is an indicator of a good
rangeland condition and it quicl - disappears in part of rangeland where overgrazing and
selective grazing occurs. In addition, 7 triandra is growing well and most commonly occurs in
undisturbed open grasslands with  optimum amount of rainfall. Cynodon dactylon was found
to be slightly higher on bottom and near sites than other sites. This indicates that bottom and near
sites were heavily grazed because . dactylon is the dominant key species in rangeland that is
heavily grazed (Van Oudtshoorn, 1~ 2). In addition, C. dactylon is the perennial grass that grows
well in all types of soil, more especial in sandy soil and disturbed areas (Xu et al., 2011).
Frequency of occurrence of E.ple  and S. africanus were relatively low on near and bottom
sites compared to other grazing sites. However, these species were expected to be high on these
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bottom site in the present study was expected to have high biomass production than slope and top
positions due to the high accumulation of nutrients on bottomlands (Coronato and Bertiller,

1996) because nutrients promote plant activities.

4.4.4. Height and diameter of common or dominant grasses

In the current study all common or dominant grass species, except S. africanus at Dyamdyam,
had the highest mean height in the middle and far sites than the near site. As discussed

_1__ a1

previously near site had been grazed mor~ **-~-" ither sites. Therefore, this may cause
a short grass height on this site due to hi ;. According to Bilotta et al. (2007),
heavily grazed areas are dominated by st imilarly, at Machibi all the common
or dominant grass species, except C. dac. ,.vsucst height on top and slope sites than
the bottom site. This is associatEcJ* ﬁﬁéliyémfdafagpdﬁmfémmants. Cynodol dactylon
had highest height on bottomland thah $f6pe. $his corfirnts the fact that C.dactylon grow well in

overgrazed and disturbed areas (Van Oudtshoorn, 1992) and is common in sandy soil (Xu et al.,

2011).

Plant height of S. africanus, T. triandra and E. plana across the study sites and in both study
areas was below the maximum growth range of 28-150 cm, 30-150 cm and 40-100 cm
respectively suggested by Van Outshoorn (2012). Plant height of C.dactylon across the study and
in both study areas was within the maximum growth range of 540 cm reported by Van

Outshoorn (2012).

This study showed that average tuft diameters of T. triandra and E. plana at Dyamdyam were
not significantly different amongst all the sites. This indicates that a tuft diameter of these

species in the present study did not influenced by distance from homestead. However, the
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and near sites can result in bare patches and veld degradation which in turn results in low density
of herbaceous species (Senft ef al., 1985; Lesoli, 2008). Lower plants density on the near and
bottom site could also be partia r explained by the fact that small stock such as sheep and goats
kraaled during night and released in the morning. This could have an effect on plant density

during the livestock movement (Lesoli, 2008).

4.5. Conclusion

The present study showed that most pala ™~ ' " as T triandra had low frequency of
occurrence in near grazing sites than mid he study sites were dominated by 7.
triandra, C. dactylon, E. capensis, E. } anus. The biomass production was

significantly higher in summer than in w'uucvusuy of herbaceous species was low on
near grazing site than middle a{g f‘ﬁ }"éfrgﬁ? bfamlet)mr@hat season, landscape and
distance from homesteads are the most4mportant fittors that affect vegetation change and the
composition of herbaceous species. Therefore, any veld condition assessment and rangeland
management practices in communal rangelands should take into consider often these factors. In
addition, application of suitable grazing systems in communal grazing areas is recommended to
inhibit the declining trend of highly palatable species and biomass production near the

homestead to improve fodder production for ruminants.
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on a gentle steep slope and the rangeland was divided into bottom (up to 1 km), middle (> 1-2
km) and top (> 2-3 km) lands (near, middle and far from homesteads, respectively). In each
communal area, two long transects that crossed the above sites were established in two directions

that were identified to be the routes for main grazing activities.

5.2.2. Vegetation sampling and chemical analysis

In each site of both study areas two 50 m x 20 m homogenous vegetation units plot (HVU) were

oA nAF 2

marked. In each HVU six quadrants c "aid randomly for forage sampling.
Harvesting of herbaceous species was « ter and summer in 2014 and 2015
respectively. Herbaceous species found v it were harvested and oven-dried for
24 hours at 60 °C. Dried samples were gluuv\)ugh a 1 mm sieve and stored in plastic
bags at room temperature pentljrﬁ Wﬁym@ﬁ%f: fftaﬂ mles were analysed in the
Department of Agriculture Western ‘Cape for Nitrogen (1), Calcium (Ca), Magnesium (Mg),
Potassium (K), Phosphorus (P), Copper (Cu), Zinc (Zn), Manganese (Mn) and Iron (Fe).
Determination of Mn, P, Ca, Mg, Fe, Zn, Cu and K status was done using the dry ashing macro
and micro method for forage [Agri Laboratory Association of Southern Africa (ALASA), 1998].

Forage N level was determined using the Kjehadahl digester method (ALASA, 1998). Crude

protein (CP) was calculated by multiplying N content with 6.25 (Linn and Martin, 1999).

5.2.3. Soil sampling and chemical analysis

Soil samples were collected at the same time when grass sampling was done. The soil samples
were collected at a depth of 20 cm and this was done by making use of soil auger in each
quadrant. Soil samples were collected once at the end of winter in 2014. Soil samples were dried

for about 48 hours at 60 °C, and then ground to pass through a 2 mm sieve and stored in plastic
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bags at room temperature pending for chemical analysis. Samples were then sent to the
Department of Agriculture Western Cape for analysis of N, Ca, Mg, K, P, Fe, Cu, Zn and Mn.
Soil pH was determined using a pH meter and Potassium Chloride (KCL) (ALASA, 1998). Soil
P was determined on a continuous flow analyser. The total N was determined following the
standard Kjeldahl method using a block digester method (Bremner and Breitenbeck, 1983). Soil
Mg, Ca and K was determined by using Inductively Coupled Plasma (ICP) analysis of extracts of
soil with 1 % citric acid (ALASA, 1998). Soil Fe, Zn, Mn and Cu were determined using the

ICP in 0.02 M Di-ammonium EDTA soil 1998).

5.2.4. Statistical analyses

By necessity, rangeland studies are often ..uvu it is difficult to control the effects of
spatial heterogeneity. In contrmf\?]é WTFgf;tem%tion can be performed to
reduce experimental errors and make ie#ingful eomipdrisotbetween treatment effects. In this
study, 3 x 2 factorial field experiment in a completely randomized block design (Gwelo et al.,
2015) was used with distances from the homesteads (three levels), and seasons (two levels) being
the main factors and the two fixed transects being the blocking factor. The HVUs which served
as replicates were nested within the transects and the transects were nested within the main
factors. Repeated measures were done for the vegetation in each plot over the two seasons. Both
grass and soil data were analysed using General Linear Model (GLM) procedure of SAS (2010).
Analysis of soil and grass minerals was done separately for the two study areas because they
have significant difference in terms of landscapes, altitudes and vegetation types. The PDIFF
option of SAS (2010) was employed for mean separation. Forage data analysis did not show

significant interaction between site and seasons in both study areas.
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Figure 5.4: Spatial and seasona ifferences in forage crude protein content of harvested samples

at Machibi.

5.4. Discussion

5.4.1. Soil macro-and micro minerals on study sites

Soil analysis results revealed that the concentration of all macro and micro elements were
significantly influenced by distance from homesteads. The result showed that in both study areas
the levels of soil N, P, K, Fe, Cu, Zn, M« ("= and Mn wrere higher in the near site than the
middle and far sites from homesteads. it of these elements close to the
homestead in both grazing lands may b ter herbivore concentration per unit

area of land (Nsinamwa et al., 2005; Gv ,. During most of the grazing periods,

4
ruminants spend their time closUto the hogef‘tﬁa%iﬁﬁlésf EhFT Cﬁ,&lenty of forage supply and

drinking waters per unit area of laA® fK4f &fe reddllsrdeeéssible by the animals. Herbivore
grazing, trampling, defecation and urination therefore increase the soil concentration of these
elements (McNaughton ez al., 1997; Drewes, 1999; Yates et al., 2000; Gao et al., 2009; Sigua et
al., 2011).

In addition, at Machibi, which is  aracterized by sloping terrain, the higher concentrations of
these elements in the near (bottomlands) sites might result from the gradual movement of topsoil
particles and litter from the surrounding sloping areas. Similar results were reported by
Gizachew et al. (2002) in Ethiopia and Lesolo (2008) in South Africa. The current study was
however not in agreement with stu - of Gwelo et al. (2015) in South Africa who did not find
any significant effect of landscape ¢  s0il macro-and micro element concentration.

The present study indicated that at Machibi soil N concentration levels were above the required
levels of <0.1 % (McDowell, 1985; Tefere et al., 2010) for plant growth in all the study sites.
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can be used by resource limited farmers during the dry seasons. Supplementation with sources of
feed high in P, N and Cu is recommended. Rangeland rehabilitation program on communal

rangelands is also recommended to reduce rangeland degradation.

6.4. Further research

1. Further studies should be access the indigenous knowledge of communal farmers on
grass identification, palatability to the livestock, grazing value, characteristics and habitat
of individual grass species.

2. Due to limited technical support a nges, water and blood samples were
not included in study therefore t ermine mineral levels of water and

blood and relate to minerals levels .

« in coastal areas.
-
3. In this study woody SU :i '/%ats eilfg 8(1:11}@81[_{111%@? further studies should be

determining the effects of sedsod, dik¢anee gradfent #nd landscape from homesteads on

woody species composition in coastal areas.
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