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Abstract  
A study was conducted to investigate the effects of supplementing Elephant 

grass (Pennisetum purpureum) with three different protein sources on the 

performance and economic analysis of Grasscutter production in Mubi 

environment. Twelve (2) growing Grasscutters of an average weight of 850g 

were used in a completely randomized design of four treatments replicated 

three times (3 grass cutters per treatment). The diets used were Coconut meal/ 

maize bran- I, Cottonseed cake/maize bran – II, Soyabean waste/maize bran 

– III and the control – IV. Data were taken on initial live weight (ILW), final 

live weight (FLW), daily weight gain (DWG), total weight gain (TWG), daily 

concentrate intake (DCI), total concentrate intake TCI), daily basal feed 

intake (DBFI), total basal feed intake (TBFI) and feed conversion ratio. 
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Introduction 
Grasscutter(Thryonomys swinderians) 

is a non-ruminant wild herbivorous 

rodent which belongs to the class 

mammalian and orcherrodenia. It 

originates from Africa. It is a wild 

hystricomorphic rodent that is widely 

distributed in the African sub-region 

and exploited in most areas as the 

most preferred source of animal 

protein (Adu et al., 2017). The animal 

commonly lives among dense grasses 

mostly along river banks and swamp 

sand and is rampant among 

herbaceous vegetation where there is a 

good cover (Adewumi et al., 2021.) 

They do not dig burrows like other rats 

but they hide in holes and scrape a 

small saucer-shaped depression 

among the vegetation (Aluko et al., 

2015). Its potentials of as a source of 

animal protein for people in Africa, 

both urban areas and rural 

communities cannot be 

overemphasized (Adu et al., 2017) as 

it is recognized as an important source 

of meat cherished because of its 

culinary properties with demand 

consistently outstripping supply 

(Adoma, 2009).   

Grass cutter farming is profitable 

because of its social acceptability, 

meat quality, inexpensive feed sources 

and amenability to captive rearing, 

good litter size and short generation 

Results showed that; ILW was not significantly different, FLW was 

significantly (P<0.01) different among the treatments. However, DWG, DCI, 

TCI, DBFI, TBFI and FCR were significantly affected by the dietary 

treatments. Result of financial implication of supplementing elephant grass 

indicated that; grass cutter fed supplement grows better and economically 

viable especially those fed SBW/MB. It is concluded that, performance of 

growing grass cutter supplemented with concentrate diets were superior to 

performance of un-supplemented animals.  The indication is that, supplement 

diet contains right amount of nutrients and offering low cost to gain ratio. 

Therefore SBW/MB can be recommended for supplementing elephant grass 

in grass cutter farming in Mubi environment based on their  growth 

performance.  

 

Keyword: Elephant grass, Grass cutter, Soyabean waste, cotton seed cake, 

Coconut meal, Maize bran, Performance 
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interval (Agbelusi, 2013). Grass cutter meat has good nutritional qualities: high 

quality animal protein, low fat, high dressing percentage and good/unique taste 

(Unaeze, 2016). Being the most preferred and most expensive meat in West 

Africa including Nigeria, Togo, Benin, Ghana and Cote d’voire, it contributes 

to both local and export earning in most West African countries and is therefore 

hunted aggressively (Ibe, Ikpegbu & Nzalak, 2017). 

Wildlife domestication has therefore been recognized as a way of achieving 

protein sufficiency in Africa (Ajayi, 2010) as rural communities in many parts 

of Africa, Asia, central Europe and the Americans are increasingly concerned 

about losing self-sufficiency as their local wild populations of animals used for 

bush meat dwindles because the wildlife biomass of tropical forest is generally 

low (CBD, 2001). Grass cutter domestication is now on the increase because 

the meat is known to be popular especially in South-Western Nigeria and thus 

producing them under domesticated conditions in higher numbers would be a 

good source of supplementing the country’s inadequate protein needs which is 

dependent on conventional livestock (Mustafa, 2015). The cost of establishing 

a grass cutter farm is relatively low and its domestication requires less space 

and less capital. It can be raised in backyards within limited space by landless 

farmer (Adu et al., 2017). 

The study was therefore designed to introduce the rearing of grass-cutter in 

Mubi environment using elephant grass supplemented with three protein 

sources on the performance and economics of Grass cutter production in Mubi 

environment. 

 

MATERIALS AND METHODS 

Study Area 

The study was conducted at the Federal Polytechnic Mubi Teaching and 

Research Farm Mubi, Adamawa State. Adamawa State is located in the North 

Eastern part of Nigeria, lying between latitudes 70 and 110N of the equator and 

between longitudes 110 and 140E of the Greenwich Meridian. The state shares 

border with Taraba State in the South and West, Gombe State in the Northwest 

and Borno State to the North. It has an international border with Cameroon 

Republic along its Eastern border. Adamawa State covers a land mass of 38,741 

km2 with a population of 3,166,101 inhabitants based on the 2006 census 

(Ajawara, 2007). The State is divided into 21 local government areas and Mubi 

is the second largest to Yola, the state capital. Mubi LGA is located at the 
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northern part of old Sardauna Province which now forms Adamawa North 

senatorial district as defined by INEC (1996). Mubi lies on latitude 100 16′ 8′′ 

N and and longitude 130 16′ 14′′ E of Greenwich meridian. Mubi region is 

bordered to the North by Borno State to the West by Hong and Song LGAs and 

to the South and East by the Republic of Cameroon. It has a land area of 

4,728,77 km2 and human population of  151,000 going by 2006 census  figure 

(Adebayo and Tukur, 1999; Ajawara, 2007).  

 

Vegetation of Mubi 

The climate of Mubi has been described by Adebayo and Tukur (1999) as 

having a tropical wet and dry type of climate. The temperature regime in Mubi 

region is warm to hot throughout the year due to high radiation which is 

relatively evenly distributed throughout the year. However, there is usually a 

slight cold period between the months of November to February (the harmattan 

period), which is cool and hazy. Temperature increase from January to April 

has been recorded. At onset of the rainy season, temperature usually drops and 

after the cessation of rain (October to November), the temperature again rises 

then followed by the harmattan period when the temperature drops to minimum. 

Relative humidity (RH) in Mubi has been recorded to be low around the month 

of January and March. It starts to rise from April and reaches maximum in 

August (peak of rainy season), it then decreases at the cessation of rain around 

October. Rainfall in Mubi, like other parts of the country is controlled by the 

movement of the inter-tropical discontinuity (ITD). Between the months of 

November to March, there is hardly any rainfall, with April being the 

transitional month between dry and wet seasons in Mubi. During this period, 

scanty shower of rainfall is experienced in most parts of the region accompanied 

by strong and devastating wind storms. The months of May to September 

constitutes the wet season in Mubi region. Rainfall increases steadily from May 

to August when highest rainfall is received (238.70 mm). Rainfall decreases 

very sharply from September to October. The sudden decrease is due to 

southward movement of ITD which is twice faster than its northward passage 

(Ayoade, 1982). The mean annual rainfall pattern ranges from 900 to 1050 mm.  

The soil of Mubi zones falls under the category of ferruginous tropical soils of 

Nigeria based on genetic classification of soils by FAO (2006). The soil is a 

function of the underlying rock.  As a results of the seasonality of rainfall and 

the nature of the wood-land vegetation of the zone, the soil are said to have been 
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derived from the basement complex, granite and gneiss that form the ranges of 

the Mandara Mountains. Mubi zone falls within the Sudan Savannah belt. The 

region’s vegetation type is best referred to as combretaceous wood land 

savannah (Areola, 1983). The vegetation is made up of grasses, aquatic weeds 

along rivers, valleys and dry land weeds, inter-sparsed by shrubs and woody 

plants. The grasses and the weeds make up about 70 % of the vegetation. Grass 

height ranges from few centimeters (short grasses) to about one meter tall (tall 

grasses) which form the bulk of animal feeds.  

Livestock production system in Mubi zone is predominantly extensive. Major 

part of animal feed comes from range land, crop residues and preserved fodder 

apart from sown pastures and concentrates. Animal productivity is low and the 

price obtained from animal products does not justify a large scale intensive 

production. Four seasons are prominent in Mubi zone, January to March (late 

dry season), April to June (early rainy season), July to September (late rainy 

season) and October to December (early dry season). 

 

Experimental Animals and their Management 

The grass-cutters were sourced from private farm in Makurdi Benue State. The 

grass cutter pens were washed and disinfected one week prior to the arrival of 

the animals. On arrival they were unbox immediately and were examined by a 

veterinarian, medications were given where necessary to the grass cutters.  The 

animals were given fourteen days adjustment period (acclimatization). During 

the acclimatization period, feed (Pennisetu purpereum grasses) and water were 

given ad-Libitum. Feed and water troughs are washed on daily basis. Beddings 

were change on weekly basis. Treatments were given where necessary 

throughout the duration of the experiment (112 days). 

 

Experimental diets / Animal Feeding 

The experimental diet was formulated to supply 18% crude protein with three 

different plant protein sources and maize bran. The basal diet was Pennisetum 

purpureum grass. The experimental diet were CCM/MB, CSC/MB, SBW/MB 

and CONTROL,and designated as I, II, III, IV, respectively). The gross 

percentage composition of the experimental diets is shown in Table 1. About 

10 to 12 g of the concentrate was offered to the animals in the morning around 

7: am they were allowed to consume the feed for six hours. At 12:00 noon, left 

over feed were collected and weight immediately. There were then fed with the 

basal diet (Pennisetum purpureum) ad-Libitum until the next day at 7:00am 
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when they will be fed with the concentrate. Grass-cutters on control diet were 

only fed the basal diet.  

 

Chemical analysis  

Proximate composition of concentrates and grasses were determined according 

to the procedures outlined by A O A C (2006).The characterization of the crude 

fibre of elephant grass was done as described by (Van Soest et al. (1991). Table 

2 shows the proximate composition of the experimental diets. 

 

Data Collection  

Data were collected on the following: 

 

Average daily Feed Intake (FI) 

The grass-cutter in each treatment was fed weighted amounts of their group diet 

daily. Feed intake was determined by obtaining the differences between the 

quantity of feed offered and the left over weekly. The average daily feed intake 

of all the grass cutters was obtained by dividing the total feed intake of the grass-

cutters during the period under study by 120 days.  

 

Average daily Weight Gain (ADWG) 

The animals were weighed at the beginning of the experiment and weekly 

thereafter to obtain the weekly weight gain, in order to determine the growth 

rate on daily basis each weekly weight gain were divided by 7 to get the daily 

weight gain.  

 

Feed Conversion Ratio (FCR) 

FCR was calculated from these data as quantity (grams) of feed consumed per 

unit (grams) weight gained over the same period (FCR. 

 

Economics of Supplementing Elephant Grass 

The economics of supplementing elephant grass was determined by taking into 

account the amount feed cost /kg (₦) in feeding the animals. 

 

Experimental Design 

Twelve (12) growing grass-cutters with an average weight of 850 g were 

randomly assigned to four treatments replicated three times in a completely 

randomized design (CRD) as described by Akuru etal. (2016) 
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Statistical Analysis  

Data collected were subjected to analysis of variance (ANOVA) Steel and 

Torrie (1980) using statistical pagkage SPSE (2012), software manual Version 

9.1, USA. Significant means were separated using Ducan Multiple Range Test 

(Dunca, 1955). 

 

Table: Ingredients Composition of the Experimental diets Fed to Grass cutter 

Ingredients (%)                                            Diets 

CCM/MB (I)          CSC/MB (II)             SBW/B (III)         

CONTROL (IV) 

Maize bran 51.73 68.04 65.79 0.00 

Cotton seed cake 0.00 29.21 0.00 0.00 

Soyabean meal 0.00 0.00 31.46 0.00 

Coconut meal 45.52 0.00 0.00 0.00 

Bone meal 2.00 2.00 2.00 2.00 

Salt 0.50 0.50 0.50 0.50 

Vitamin/Premix 0.25 0.25 0.25 0.25 

Total 100 100 100 0.00 

 

CCM/MB = Coconut meal/Maize bran, CSC/MB = Cottonseed cake/Maize 

bran, SBW/MB = Soyabean waste/Maize bran 

 

Table 2: Proximate Composition (%) of the Experimental Diet Fed to Grass 

cutter 

Parameters (%) Grass 

(Elephant) 

Coconut 

meal 

Cotton 

seed  

cake 

Soyabean  

waste 

Maize 

bran 

Dry matter 88.32 92.66 95.01 92.17 90.11 

Crude protein 6.90 21.00 27.40 37.08 9.15 

Neutral detergent 

fibre 

66.94 58.20 54.20 16.10 41.00 

Acid detergent 

fibre 

41.91 39.80 38.50 10.00 39.30 

Crude fibre 35.60 12.50 17.50 5.44 8.60 

Ether extract 1.9 7.40 23.70 3.50 2.27 
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Ash 10.9 6.08 6.93 4.29 4.50 

 

RESULTS AND DISCUSSION 

Performance of Grass cutter Fed Elephant Grass Supplemented with 

Three Different Protein Sources  

The performance of Grass Cutters supplemented with different protein sources 

are shown in Table 3. The result showed that initial live weight was not 

significantly (P<0.05) different among the treatments. The mean values are 

similar across the supplement diets (459.32, 379.00 and 339.63g, diet I, II, & 

III, respectively). The result is similar to the one obtained by Wogar (2015) in 

their work on the performance of growing Grass cutter fed concentrate diet 

without supplement with forage. 

Final live weight was significantly (P<0.01) affected by the dietary treatments. 

The highest significant mean of 1.46 kg was obtained by supplement diet III 

(SBW/MB), while the lowest was with the control diet or non -supplemented 

rats (1.01kg). The values obtained in this study ranged from 1.01 to 1.46 kg 

which is similar to the one obtained by Woger (2015) of range of 1.27 to 1.35 

kg. However, in his study, final live weight was not significant among the 

treatments, while it is significant in the present study. This may probable be 

explained due difference in the composition of the experimental diets used, 

initial weight of the Grass- cutters and the location of the two experiments. 

The same Table 3 shows the results of daily weight gain,  total weight gain, total 

concentrate intake, daily concentrate intake, total concentrate intake ,daily basal 

feed intake, total basal feed intake and feed conversion ratio were all 

significantly (P<0.001) different among the treatments. In all the above 

parameters with exception of daily basal feed intake and total basal feed intake, 

significant means were recorded by Grass-cutters fed diet III (SBM/MB). 

However, the highest significant mean recorded by the controlled diet in respect 

to daily basal feed intake and total basal feed intake was because they were fed 

only the basal diet, so such results was expected.  

The daily weight gain (DWG) of the growing Grass-cutters fed supplement was 

higher than those fed forages alone (Elephant grass). Elephant grass is high in 

fibre and therefore bulky. The higher intake of forages in Grass-cutter fed only 

elephant grass resulted in less growth due to the high intake of forages, which 

is lower in nutrient contents and lower utilization than those fed supplemented 

(Wogar  & Umoren, 2011). 
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This observation corroborates the findings of (Zyl van etal., 1999) that a high 

fibre diet is associated with reduced growth rate. The  findings  of  this study 

is consistent  with the digestive  strategy of the Grass-cutter, which involves 

foregut enzymatic digestion and hindgut microbial fermentation (Lebas, 

1986), resulting in greater benefits for growth in grass cutters  with  a  balanced  

intake  of concentrate diet and forage. 

Furthermore,  findings  suggest  that dietary  content  of the various nutrients 

of the experimental diet, including crude fibre content of 7.70%, were adequate 

to balance nutrient availability to requirements  resulting  in enhanced  weight  

gain in  growing   grass cutters   fed  diet   with forage.  It has been reported 

that proteins which are directly available to the herbivorous an ima l  increase 

the efficiency of anabolism of absorbed nutrients in g rowth ,   pregnancy,   

lactation,   and work (Leng, 1991). 

 

CONCLUSION / RECOMMENDATIONS 

Findings show that ILW was not significantly different, FLW was significantly 

(P<0.01) different among the treatments. However, DWG, DCI, TCI, DBFI, 

TBFI and FCR were significantly affected by the dietary treatments. Result 

economics of supplementing elephant grass indicated that; grass cutter fed 

supplement grows better and economically viable especially those fed 

SBW/MB. It is concluded that, performance of growing grass cutter 

supplemented with concentrate diets were superior to performance of un 

supplemented animals.  The indication is that, supplement diet contains right 

amount of nutrients and offering low cost to gain ratio. Therefore, SBW/MB 

can be packaged for convenience and recommended for supplementing elephant 

grass in grass cutter farming in Mubi environment.  

 

Economics of Supplementing Elephant Grass (Pennisetum purpureum) 

with Three different Protein Sources on the Performance of Grass cutter 

The economics of supplementing elephant grass with three different protein 

sources is shown in Table 4. The result showed that the most costly feed was 

diet II (102.69/kg/₦) and it was not justified by the total weight gain obtained 

by the grass cutters fed this diet (0.91 kg)  while, the cheapest was diet III (69.72 

kg/ ₦), which was justified by highest weight gain recorded by this diet 

(1.11kg). The moderate cost diet was diet I [75.92/KG/₦]. The most economical 

supplement diet was diet III, because it had feed cost / kg gain (₦) of 92.96. It 
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means for every 92.96 naira invested in the grass cutter it will gain 1kg of weight 

which is the cheapest among the supplements. 
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Table 3: Performance of Grass cutter Fed Elephant Grass (Pennisetum 

purpureum) and Supplemented with Three different  Types of  Protein Sources 

Parameters                                           Diets 

CCM/MB (I)     CSC/MB (II)    SBW/MB (III)  

CONTROL (IV) 

±SEM LOS 

Initial live weight g 459.32 379.00 339.63 283.79 67.42 NS 

Final live weight kg 1.32a 1.28a 1.46a 1.01b 0.10 ** 

Daily weight gain g 6.44c 8.11b 9.98a 5.53d 0.23 *** 

Total weight gain kg 0.72c 0.91b 1.11a 0.62d 0.03 *** 

Daily concentrate 

intake g 

10.50b 9.49c 13.21a 0.0 0.34 *** 

Total concentrate 

intake kg 

1.18b 1.13b 1.48a 0.0 0.08 *** 

Daily basal feed 

intake g 

9.51b 8.02c 7.04c 11.82a 0.68 *** 

Total basal feed 

intake kg 

1.07b 0.89c 0.79c 1.32a 0.07 *** 

Feed Conversion 

Ratio 

0.67b 1.01a 0.72b 0.49c 0.05 *** 

a,b,c,dMean in the same row bearing different superscript is significantly (P<0.05)  

different, CCM/MB = Coconut meal/Maize bran, CSC/MB = Cottonseed 

cake/Maize bran, SBW/MB = Soyabean waste/Maize bran, SEM   = Standard 

error of the mean, LOS = Level of significant. NS= Not significant, ** = 

P<0.01, *** = P<0.001. 
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Table 4: Economics of Supplementing Elephant Grass (Pennisetum purpureum) 

with Three Different Types of Protein Sources. 

Parameters                            Diets 

CCM/MB (I)     CSC/MB (II)     SBW/MB (III) 

 

 

 

Total feed intake (kg) 1.18 1.13 1.48   

Feed cost /Kg (₦) 75.92 102.69 69.72   

Cost of feed consumed  (₦) 89.59 116.04 103.19   

Total weight gain (Kg) 0.72 0.91 1.11   

Feed cost / Kg gain  (₦) 124.42 127.52 92.96   

 

CCM/MB = Coconut meal/Maize bran, CSC/MB = Cottonseed cake/Maize 

bran, SBW/MB = Soyabean waste/Maize bran, SEM   = Standard error of the 

mean, 
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