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Abstract 

This paper provides basic information on the effects of 

grazing around the charcoal damat Wami Sokoine grazing 

lands in Mvomero district. Livestock grazing have 

enormous effect on vegetation composition and structure of 

grasslands. Different grazing regimes have different 

ecological outcomes in different ecosystems. The present 

study determined the effect of grazing close to watering 

point on herbaceous vegetation composition and structure. 

Data collected includespecies composition and 

distribution, canopy cover percentage, height and root 

structure of herbaceous species.Results indicated negative 

impacts grazing close to the watering point on species 

composition and structure. Grazing pressure and 

trampling thought to be the cause of few species with the 

lowest mean of height, root depth and branching in area 

close to the watering point. More studies are required to 

understand dynamics of herbaceous species around 

watering points in grazing areas at different seasons of the 

year. 
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Introduction 

Grazing land is an ecosystem of its own with three main 

elements influencing each other, the herbaceous 

vegetation, watering points and grazing animals. Water 

availability in grazing land apart from its importance as 

nutritional part for animals; determine rangeland health 

through favouring grazing distribution (Fraser, 2007). 

According to Jackson et al. (1997), the effect of watering 

points around riparian areas through which moisture 

available for vegetation was shown by evergreen 

vegetation around these areas. Different grazing regimes 

have different ecological outcomes in different ecosystems. 

For example, animals grazing around watering point are 

likely to influence the composition and structure of 

herbaceous species in a positive or negative manner. Liet 

al. (2011) explain that an optimal grazing tends to increase 

decomposition of microorganisms in the soil through 

hooves trampling and manure addition, whichfavours 

growth of herbaceous vegetation through rapid re-growth 

of above and below ground structures.On other hand 

severalstudies including Gandiwa et al. (2012), Goodall 

(2006), and Beukesand Ellis (2003) have demonstrated 
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theimpacts  ofincreased grazing and trampling resulting 

into nutrient depletion, soil compaction, poor plant growth, 

root structure modification and declined diversity of 

herbaceous species. Moreover, Greenwood and McKenzie 

(2001) report on the soil compactionby animal trampling 

that increases with soil moisture when the top soil layer is 

at field capacity or wetter condition, to result in weakened 

and declined non-woody species with domination of weeds 

in vicinity to watering points. Stern et al. (2002) reported 

the decrease of species composition with an increase in 

grazing intensity as a serious problem in various grazing 

areas. This study was conducted during wet season to 

evaluateeffects of grazing close to the watering point on 

herbaceous vegetation composition and structure. 

 

Material and Methods 

Study area 

Wami Sokoine grazing land is located in Mvomero district, 

Morogoro region, eastern Tanzania between latitudes 6º00‘ 

and 8º00‘ south of equator and longitudes 36º00‘ and 38º‘ 

east of Greenwich. The area experiences two climatic 

seasons namely dry season from June to October, with 
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about 10 mm of rainfall as well as the wet season (around 

April each year) when the average precipitation is about 

189 mm. The average annual temperature is about 25.4ºC 

(District data). Wami Sokoine is a lowland area dominated 

with high fertileloam clay soil and hard soil pans around 

the water resource (Fig. 1). Vegetation is mainly grasses and 

scattered shrubs. Herbaceous speciesmainly found in this area 

included urochloa species, bothiriochloa species, brachiaria 

species, dactyoctenium species, Tephrosiaspecies and Cyperus 

species. 

 

 

Fig 1. Wami Sokoine grazing land and the charcoal dam 

Source: Google sat. image  
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Sampling procedure and data collection 

Selected sample plotswere in grazing area with uniform 

soil characteristics of colour and texture. The study used a 

complete randomized design (CRD) with a single factor 

(distance from watering point) and three replicatesof300 

meters transect line each. Three levels in each transect 

were established, very close to the watering point (0 m to 

100 m), at intermediate closeness (100 to 200 m) and at the 

remote distance (200 to 300 m) from the direction of 

watering point. Sampling units systematically selected 

after every 10 meters using 0.5 m x 0.5m quadrant frame 

for data collection in each distance level. Foreach sampling 

unit datacollected, include basal cover estimation through 

interception method, herbaceous species counting and 

identification, and height measurement. The number of 

species countedgave way to calculate species abundance 

and species diversity using Shannon Wiener Index. 

Moreover, in a sampling frame, herbaceous species were 

uprootedto measure rooting depth and count number of 

root branching. 
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Statistical analysis 

Datawere analysed using the general linear model (GLM) 

procedures found in the Statistical Analysis System (SAS), 

version 9.2. Decisions were made using Duncan multiple 

test after analysis of variance (ANOVA) and the goal was 

to attest whether there were significant differences in 

parameters along transect lines from watering point. 

 

Results and Discussion 

Effect of grazing close to the watering point on 

herbaceous composition 

Attributes of species composition including abundance of 

herbaceous species, diversity of herbaceous species and 

cover of herbaceous species are presented in Table 1. 

Herbaceous species diversity increase as one moves away 

from the watering point up to 200meters then decreases on 

far distance from the water source (p = 0.0303). The lowest 

species diversity observed at distanceclosest to the 

watering pointthan in the remote distance, while an 

intermediate distance observed to have high species 

diversity. Overgrazing and trampling affected species 

diversity on areas closer to the watering point at a distance 
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of 100 meters, hypothesized to be a result of daily animal 

crowding to get access to water, causing continuous 

grazing pressure on most of the palatable species leading to 

their disappearance. The argument is in line with 

Mohamed et al. (2010) who reported that grazing affects 

the ecological balance as animals make a consumption 

choice that favours non-consumed plants and decreases the 

appreciated ones. On the contrary, Feoli et al. (2002) 

reported that grazing activity influences the vegetation 

physiognomy more than its composition.Availability of 

enough moisture to support vegetation growth while 

minimum grazing pressure exalted on the vegetation as 

animals dispersion increases at the intermediate distance 

can be associated with theincrease in species diversity. The 

decrease in species diversity at the distance of 300 meters 

was due to decreased soil moisture content that would 

support vegetation growth. However herbaceous species 

abundance and cover did not show significant difference 

(p= 0.0558 and 0.1333 respectively) at varying distance 

from the watering. 
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Table 1: Effect of grazing close to the watering point on 

species abundance, diversity and cover 

Dependent 

Variable 

Distance From 

Watering Point 

Mean ± Se 

(Cm) 
CV P-Value 

 

Closest distance 

14.67
A 

 ± 

1.08 10.59 

     

0.0558 

Species 

Abundance 

Intermediate 

distance 

18.00
A
  ± 

1.08 

  

 

Remote distance 

18.33
A  

± 

1.08 

  

 

Closest distance 

1.03 
B
  ± 

0.16  2.00 

      

0.0303 

Species 

Diversity 

Intermediate 

distance 

1.27 
A  

± 

0.16 

  

 

Remote distance 

1.04 
B
  ± 

0.16 

  

Cover of 

herbaceous 

species Closest distance 

296
A  

±  

67.07 19.23             0.1333 

 

Intermediate 

distance 

Remote distance 

379
A  

±  

67.07 

641
A  

±  

67.07    

* Means of the same letter are not significance different at 0.05 

confidence level. 
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Effect of grazing close to the watering point on 

herbaceous vegetation structure 

Assessment of above and below ground structure of 

herbaceous species was in represented by species height, 

number of root branches and rooting depth.Overall, there 

was a significant effect of grazing closer to the watering 

pointwith a p-value of 0.0001 on herbaceous species 

(Table 2).Decrease in herbaceous height above the ground, 

decrease in rooting depth and decrease in themean number 

of root branches at the closest distance from watering point 

(within 100 meters from watering point) was observed. 

This can be attributed toover-grazing, over-consumption, 

and trampling effects toward herbaceous species due to 

crowding of animals around watering points these in turn 

results into damage of species, poor nutrient translocation, 

and poor development of both above and below the ground 

structures of herbaceous species. Our results concur with 

the observation of Kidane (2005), Pringle and Lands berge 

(2004) and Brits et al. (2002). These authors at different 

times and places argued that, gradients of utilization 

pressure develops around water points, with the greatest 

impact on soils and vegetationnear the water point. 
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Table 2: The effect of grazing close to the watering 

point on herbaceous structure 

Dependent 

Variable 

Distance 

from 

watering 

point 

Mean±SE(CM) CV P-Value 

 

Closest 

distance 17.67
C
 ± 2.77 6.45 0.0001 

Height of 

herbaceous 

vegetation 

Intermediate 

distance 53.33
B  

± 2.77 

  

  

Remote 

distance 118.33
A
± 2.77 

 

  

Rooting depth 

Closest 

distance 13.05
B  

± 0.48 25.98 0.0001 

 

Intermediate 

distance 16.51
A 

± 0.48 

  

  

Remote 

distance 17.63
A 

± 0.48 

 

  

Root branching 

Closest 

distance 12.65
B
 ± 0.57 34.44 0.0001 

 

Intermediate 

distance 14.31
A 

± 0.57 

  

  

Remote 

distance 15.22
A 

± 0.570 

 

  

* Means of the same letter are not significance different at 0.05 

confidence level. 

 

Conclusion and Recommendations 

Changes in herbaceous abundance, herbaceous cover, 

height, rooting depth and number of root branching closest 
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to the watering point (within 100 meters) revealed that, an 

ecological process taking place around watering points 

subjected to grazing pressure is detrimental on the 

vegetation. Moreover, uncontrollable effects of grazing 

closer to the watering point can result into loss of 

herbaceous species, formation of bare land, soil erosion 

and gradual loss of grazing land capabilities to provide its 

services for both vegetation and animals.This study 

provide an opportunity to be aware on ecological processes 

occurring in grazing areas such as the effect of an 

interaction between watering points, herbaceous species 

and grazing animals around watering points. Additionally, 

studies should be done to understand dynamics of 

herbaceous species around watering points in grazing areas 

at different seasons of the year.  

 

It is therefore recommended that several mechanisms be 

implemented to ensure that grazing activities are not 

detrimental toward herbaceous species around 

wateringpoints. Such mechanisms may include (i) proper 

distribution of watering points within grazing lands which 

is relevant to the stocking rate, (ii) proper utilization of 
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watering points by setting water troughs, buffer zonation 

and specific entrance to the watering point so that animals 

will not concentrate and degrade vegetation around 

watering points, and (iii) to establish new species around 

watering points, especiallyplanting non-desirable species 

which will discourage concentration of animals around 

watering points.  
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