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Abstract  
This research evaluated herbage yield and Proximate Composition of pasture 

at Moreh grazing land in Kware Local Government Area of Sokoto State, 

Nigeria.  Ten random samples of pasture were collected using 1.0 m2 

quadrate thrown within the rangeland area and herbage yield were 

determined. About 1.5kg representative sample was taken for each sample.  

Oven dried to determine the moisture and dry contents of the sample. The 

dried samples was then prepared and used for proximate composition. Result 

obtained showed that Moreh grazing land produced 19,200kg/ha and 6,160 

kg/ha of fresh herbage and dry matter yield respectively. The herbage obtain 

the following proximate composition Dry matter (32.47%), ash (10.50%), 

organic (89.50%), Crude protein (7.70%), Ether Extract (1.50%), Crude 

Fibre (43.00%) and Nitrogen Free Extract (37.00%). In conclusion, The 

Moreh grazing land produce substantial herbage at 6.2 t/ha during the late 

raining season (September to October) and It is  recommended that proper 

grazing management should be maintain at Moreh grazing to sustain this 

potential. Lack of quantitative information on biomass estimation and 

chemical composition, gives more challenge and  management regime for  

increased  productivity  is  a  hindrance  to estimating the  herbage  support  

to  the ruminants depending entirely on natural forages throughout the year. 
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Introduction 
Ruminant animals play an important 

role in the farming systems in the 

production of milk, meat, draught 

power, manure as well as hides and 

skins. One of the ways of increasing 

livestock production in Nigeria is to 

increase the area and quality of 

legume - based pastures available for 

grazing by the livestock. Forage 

legumes in particular are used as green 

manure, cover crops, and short term 

pastures in rotation with cereal crops 

(Msangi, 2014). They also improve 

nitrogen content of the soil through 

nitrogen fixation. Supplementation of 

feeds with forage legumes encouraged 

more roughage intake and digestion in 

sheep (Angassa, 2002).  

Enhanced livestock productivity 

(growth rate, milk production, meat, 

draft power, reproductive efficiency, 

conception rate, and calving interval) 

is limited by poor feeding and 

nutrition during the dry season and is 

the most limiting factor. A number of 

other constraints part from feeds 

determine animal production in 

Nigeria. These include technical, 

social, economic and institutional 

constraints. Ruminant animal 

production in Nigeria is mainly under 

the extensive nomadic system, 

therefore, forage availability and 

quality become important factors in 

the ruminant livestock production. 

The nomads depend almost solely on 

the forages for livestock production. 

The forage resources (which include 

browse and herbaceous feeds, derived 

from range lands, natural vegetation, 

sown pastures, fallow lands, seasonal 

flood plains crop residues) represent 

the major source of feeds for the 

ruminants (Kitaba and Tamir, 2007). 

The main ruminant livestock 

production activity takes place within 

the savannah. It has been estimated 

that only 55-59% of Savannah is 

utilized for developmental activities; 

such as, roads, housing, hospital, 

education institution (College, 

University), farming, market, 

creational centre, government 

secretarial for ministry, department 

There is therefore a need to carry out a study to quantify biomass estimation 

and chemical composition. 

 

Keywords: Proximate Composition; Kware; Herbage yield; Moreh grazing 

land; Crude Fibre 
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and agency, industrial estate, airport 

etc. (Gefu, 1998). The semi-arid (dry 

Sudan Savannah) and the sub-humid zones of the country hold up to 90% of the 

cattle, sheep, goats and camel populations.  These zones are estimated to hold 

about 28 million hectares of grazeable land most of which cannot sustain the 

grazing livestock during the dry season periods due to lack of good quality 

forage and water. The semi-arid zones (Sahel) have a short growing season and 

provide grazing for only 3-4 months of the year. However, during the short rainy 

season, as much as 80% of the cattle production in the country is located in this 

zone. 

Forage quality and quantity can also be influenced by stage of growth and 

environment at which it is grown. Younger forage tend to have low dry matter 

with high nutritive value. Virgin land tends to have high proportion of perennial 

grasses and some herbaceous species with lower nutritive value compared to 

fallow land that has a recovery period to establish freshly grown forage of high 

quality and quantity (Beyene, 2009). In view of this study was designed to 

determine quantity of forage (herbage yield) and quality (nutrient composition) 

of pasture at Moreh grazing land in Kware Local Government Area of Sokoto 

State, Nigeria.  

The major problem facing ruminant livestock production in semi-arid 

ecological zone is lack of adequate feed of good quality throughout the year.  

The  problem  is  more critical  in  the  dry  season,  where  grazing  animals  

walk  long  distances  without  getting enough forage to graze. Lack of 

quantitative information on biomass estimation and chemical composition, 

gives more challenge and  management regime for  increased  productivity  is  

a  hindrance  to estimating the  herbage  support  to  the ruminants depending 

entirely on natural forages throughout the year.   There is therefore a need to 

carry out a study to quantify biomass estimation and chemical composition.  

The semi-arid lowland rangelands of Moreh district receive low annual rainfall 

(<500 mm), which is not enough to sustain grasses and evergreen shrubs for 

grazing throughout the year.  During  the  dry  season,  ruminant  animals  in  

this  area  survive  on  grazing  leaf litter of deciduous indigenous shrubs. The 

finding will also be useful  to  livestock  stakeholders  and  policy  makers  as  

input  in  strategies for mitigating the  problem  of shortage  of livestock  feed  
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in  semi-arid  areas,  especially  during  the  dry season. The main objective of 

this was to evaluate herbage yield and proximate composition of pasture at 

Moreh grazing land in Kware Local Government area of Sokoto State, 

Nigeria.The specific objectives are herbage yield of pasture of  Moreh grazing 

land and to determine the proximate composition of the herbage at Moreh 

grazing land. 

 

MATERIALS AND METHODS 

Study Area 

This study was conducted at the Moreh grazing land, located in Moreh district 

of Kware local government area of Sokoto state in the Northern Sudan 

Savannah at latitude 12050N and  longitude 50 30”E. The area is a stretch of dry 

valley with a hot semi-arid tropical condition. The area is dominated by sandy 

soil with variable of evaporation rate which is generally greater than the rainfall. 

More grazing land is 10ha and was divided into two equal parts for the study. 

To determine herbage yield, a total of ten pasture samples were collected using 

a 1m2 quadrat with five samples from each of the two sites. In each of the sites 

the 1m2 quadrat was thrown randomly and the herbage covered by the quadrate 

was harvested, tied and weighed using pan scale. The herbage weight obtained 

was recorded as fresh weight. Representative sample was taken from the 

herbage harvested from each quadrate. The samples were oven dried to 

determine the moisture contents and subsequently of the samples. The dried 

samples were then pooled to obtain a representative sample which was then 

prepared and use for determination of proximate composition such crude 

protein, fibre, dry matter, ash content Ether extract, Nitrogen free extract, and 

organic matter using the procedures described by Association of Official 

Analytical Chemist  (AOAC, 2000).   

 

Determination of Herbage Yield    

The overall average of herbage dry matter yield was obtain by dividing the sum 

of all the quadrate dry matter yields by the total number of quadrate taken (10) 

i.e.  (g/m2). Mean herbage dry matter yield (kg/ha) = Pd x CF.  

Where      Pdry is Mean Dry Weight of Pasture per quadrate - P 
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        CF is Conversion Factor for Quadrate Size 1.0m2, which is 10.       

  

 

Determination of Nutrient Composition 

The dried herbage representative sample was ground using mortar and pestle 

and sieved using 2.0 mm lab sieve. The fine particles were used for 

determination of proximate composition such Crud protein, Crude fibre, Dry 

matter, ash content, Ether Extract, Nitrogen Free Extract and organic matter 

using the procedures described by Association of Official Analytical Chemist 

(AOAC, 2000) 

 

Moisture and Dry Matter   

Each of the samples was weighed in to 25cm envelope, who weight was 

determines. The envelope containing the fresh weight samples was then put in 

ovum set at temperature of 1000c for 24 hours to dry. The dry sample was 

weighed again to obtain the dry weight.  

 

Moisture content (MC) was determined as follow: 

% (MC)   =  W1 – W2   x 100 

       W1 

Where; W1 = weight of the fresh sample, W2 = weight of the dry sample, 

Therefore, percentage DM = 100 - %MC 

 

Ash and Organic Matter   

Ash is the inorganic residue obtained by burning off the organic matter of 

feedstuff at 400-6000C in muffle furnace for 4hrs. 2g of the sample is weighed 

into a pre-heated crucible. The crucible were placed into muffle furnace at 400-

6000C for 4hrs or until whitish-grey ash is obtained. The crucible is then placed 

in the desiccator and weighed  

The percent ash was determined as follows: 

                          % ash = Wt. of crucible + ash – Wt. of crucible 

                                                      Wt. of Sample 

Crude Protein 
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The Nitrogen content of the sample was determined by using Kjeldahl 

procedure. About 2 g of the oven dried sample was be placed in the Kjeldahl 

flask. 20 mls of concentrated  was added plus one table of selenium 

catalyst. The flask was heat to effect digestion for about 1hour. The Acid digest 

was allow to cool and make basic with sodium hydroxide (NaOH) to be strong. 

The released of ammonia (NH4) was then distilled into boric acid solution. Then 

titrated with standard sulphuric acid solution. Nitrogen content was then 

determined by the following equation. 

Total nitrogen, (percent by weight)   

Titre value (A) =Volume of N/100 Sulphuric acid used. Therefore percent crude 

protein = percent nitrogen × 6.25  

Where;  6.25 is a conversion factor for CP. 

 

Crude Fibre  

The sample was transfer into a flask. 200mls of 1.25% sulpheric acid was added. 

Heat was applied and allowed to boil for 30 minute. After boiling, the hot 

sample was filter and the residue was collected, wash and rinse. 200 mls of 

1:25%. Sodium hydroxide will be add and boiled for 30 minutes. The sample 

was filter and the residue were rinse three times with hot water, after which it 

was wash with methylated spirit. The sample was then scrap into a crucible and 

oven dried over night at 800C. It allow to cool in a desiccator, weight and ash at 

6000C. For 2 hours in a murffle furnace. It was then cool in a desiccator and 

weigh again. 

The percent C.F was determine as follows: 

Percent CF= 100    

Where   W1= Weight of porcelain crucible and contents before ash. 

              W2=Weight of porcelain crucible containing glass wool and ash. 

              W0 = weight in gram of dried material taken for the test. 

 

Ether Extract  

The ether extract of a feed represents the fat and oil in the feed. Soxhlet 

apparatus were used for the determination of ether extract. It consists of 3 major 
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components 1. An extractor: comprising the thimble which holds the sample 2. 

Condenser: for cooling and condensing the ether vapour 3. 250 ml flask 

Procedure: about 150 ml of an anhydrous diethyl ether (petroleum ether) of 

boiling point of 40- 600C is placed in the flask. 2-5 g of the sample is weighed 

into a thimble and the thimble is plugged with cotton wool. The thimble with 

content is placed into the extractor; the ether in the 2 flask is then heated. As the 

ether vapour reaches the condenser through the side arm of the extractor, it 

condenses to liquid form and drop back into the sample in the thimble, the ether 

soluble substances are dissolved and are carried into solution through the siphon 

tube back into the flask. The extraction continues for 4 hrs. The thimble was 

removed and most of the solvent is distilled from the flask into the extractor. 

The flask was then disconnected and placed in an oven at 650C for 4 hrs, cool 

in desiccator and weighed.  

    The percent ether extract will be determine as follows: 

 
Nitrogen Free Extract (NFE) 

NFE is determined by mathematical calculation. It is obtained by subtracting 

the sum of percentages of all the nutrients already determined from 100, as 

indicated below. 

%NFE = 100 - (%CF + %CP + %EE + %Ash). 

 NFE represents soluble carbohydrates and other digestible and easily utilizable 

non-nitrogenous substances in feed. 

 

Data Collection  

The data was collected on herbage dry matter yield and proximate composition 

in the study area by using 1.0m2 metal frame (quadrate). The metal frame was 

thrown at randomly within the hectare and 10 samples was collected within each 

hectare. In each point the botanical composition of the species was taken and 

the species was been recorded and collectively put in a polythene bag. The 

cutting procedure involve the use of sharp sickle to the above ground biomass.             

 

REESULT AND DISCUSSION 

Herbage Yield and Proximate Composition 



39  africascholarpublications@gmail.com                                                                               

 2019 

 
 

Result on herbage yield and Proximate Composition of herbage that was 

obtained at Moreh grazing land during the study period (September - October 

2019) are presented in Table 4.1 and 4.2 respectively. The result showed that 

the Moreh grazing land produce a mean fresh herbage of 1,920g/m2  and a mean 

dry herbage Yield of 616g/m2. Table 4.1 the mean forage dry yield (kg/ha) is 

estimate as follows;  

where; Pf   =   Mean Forage Fresh Yield; CF = 10 as Correction Factor.;   Pf   x  CF 

= 1,920 10kg/ha 

             = 1,9200 kg/ha 

                =  t/ha 

                              = 19.2 t/ha. 

 Mean Forage Dry Matter yield (kg/ha) = Pd CF 

Where   Pd   =   Mean Forage dry Yield; CF   =   10 as Correction factor; Pd x 

CF    =   616 10 kg/ha 

                  =   6160kg/ha 

                  =   6.2 t/ha  

 

Table 1: Herbage Yield of pasture at Moreh grazing land in Sokoto, Nigeria 

Quadrate/No Fresh Yield (Kg)/m2 Dry Yield (Kg)/m2 

1 1,300 350 

2 3,500 950 

3 2,000 540 

4 1, 500 410 

5 2,000 720 

6 2,000 720 

7 1,900 670 

8 2,100 760 

9 1,000 360 

10 1,900 680 

Total 19,200 6,160 

Mean 1,920 616 

proximate composition of herbage for Moreh grazing land 
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Table 2:  Proximate composition of forage at Moreh Grazing Land in Sokoto, 

Nigeria  

 

Moisture and Dry Matter  

The result on moisture and dry matter contents of pasture at Moreh grazing land  

showed 67.50% and  32.47% respectively. This result is similar to the moisture 

and dry matter contents of 67.59% and 32.41% obtained from fallow land 

pastures in the Dabagi Farm of Usmanu Danfodiyo University Sokoto.  

 

Ash and Organic Matter  

The result on ash and organic matter contents showed that the pasture at Moreh 

grazing land  contained 10.5%. ash and organic matter respectively. This result 

is within the range of 7.2 – 17.9% ash reported by   Ahmed et al, (2003) from 

forage in the semi –arid regions of Paskistan. 

 

Crude protein 

The crude protein (CP) content of the pasture at Moreh grazing land was 7.7% 

CP. This result falls within the range of 4 – 20 CP. Suggested for tropical pasture 

by (Daniel and Jane (2010 ). This result also is within the range of 6.7 - 9.8% 

CP reported for pasture at the Dabagi farm range land of Usmanu Danfodiyo 

University Sokoto Nigeria (BirninYauri,  et al., 2012). 

 

Ether Extract 

The result on ether extract (EE) content for pasture at Moreh grazing land was 

1.50%. This result falls within the range of 1.2% - 4.1% reported as EE contents 

for pasture from native range lands in the semi – arid zone 0f Pakistan (Ahmad 

et al., 2003). 

 

Parameter                                                       Composition   (%) 

Moisture content                                                    67.53 

Dry matter                                                              32.47 

Ash                                                                         10.50 

Organic matter                                                       89.50 

Crude protein                                                         7.700 

Ether extract                                                           1.500 

Crude fibre                                                             43.00 

Nitrogen free extract                                              37.30 
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Crude Fibre 

The   crude fibre (CF) content was 43.0%.  This result is in slightly higher than 

15 – 42% by Ahmad et al., (2003) for forage from range land in the semi-arid 

region of Pakistan. 

Nitrogen Free Extract (NFE)  

The nitrogen free extract (NFE) content was 37.3%. This is lower than the   

range of 40 - 50% NFE reported for range land pastures (Ball et al., 2000).   

 

Conclusion and Recommendations 

Base on the result obtained, the Moreh grazing land produce substantial herbage 

at 6.2t/ha during late rainy season (September - October). The proximate 

composition of the pasture compare well with pastures in other range lands from 

same ecological zones. It is therefore recommended that proper grazing 

management should be maintained in order to sustain the potential. 
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