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Abstract: This study was carried out to determine the effect of different levels of dietary protein on growth and
reproductive performance, survival and carcass characteristics of the grasscutter in captivity. The study was
carried out at the Grasscutter Section of the Department of Animal Science Education, University of Education,
Winneba, Mampong-Ashanti, Ghana. Thirty six weaned female grasscutters and twelve weaned males were
randomly selected and assigned in equal numbers to three supplementary diets consisting of three different
dietary protein levels (10, 14 and 18%) and a basal diet of elephant grass in a Completely Randomized Design
(CRD). The males and females in the same treatment group were crossed at the age of six to eight months and
153 kids were born. Mean feed intake, growth rate, final body weight and dressing percentage were similar
(P>0.05) for all treatments. Feed conversion ratio, days of exposure to conception, litter size at birth, visceral
fat weight, percentage moisture and protein content of meat differed (P<0.05) between treatment groups. It was
concluded that the addition of dietary supplement containing 10% crude protein to fresh grass is adequate for
growth of captive grasscutters. However, dietary protein supplementation of 18% is recommended for
reproductive purposes.
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INTRODUCTION poor reproductive performance and high mortality rates.

Grasscutters (Thryonomys swinderianus) are wild reproduction and survival of mammals [12]. Optimal
hystricomorph rodents found in Africa [1]. Grasscutters reproductive performance also depends on survival of
are being domesticated in various West African countries embryo, foetus and kids [13]. Optimal nutrition results in
as micro livestock [2] and laboratory animals [3, 4]. faster growth rate, low mortality rate and high

The grasscutter is a monogastric herbivore. It can be reproductive and survival rates [13].
found in the Guinea-Gulf savannah areas with tall grasses, Korankye [14] studied the effect of protein
particularly, those areas with elephant and guinea grasses supplementation on growth, reproduction and survival
that serve as their food [5]. They are also found in forest characteristics of grasscutters from birth to weaning. In
clearings. Grasscutter meat is considered a delicacy and that study, grasscutters were provided with protein
most Ghanaians relish it [6]. Grasscutter farming and supplement  containing  different  levels  of 10, 12, 14, 16,
research started in Ghana in the 1960s [7, 8]. However, 18 and 20%. However, the need to study the effect of
these were on ad hoc basis until active grasscutter protein supplementation on the performance
farming and research started in 2000 [9]. characteristics of the grasscutter beyond weaning cannot

Major hindrances to the development of the captive be over emphasized.
grasscutter include lack of improved breeding stock [10], The main objective of this study was to find the
lack of technical know-how, poor management practices, influence of protein supplementation on growth and
poor housing and lack of start-up capital [11]. The reproductive performance, survival rate and carcass
productivity of captive grasscutters is also low due to characteristics of grasscutters from birth to maturity.

There is a direct relationship between nutrition and
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MATERIALS AND METHODS

Location and Period of Study: The experiment was
conducted at the Grasscutter Section of the Department of
Animal Science Education, University of Education,
Winneba, Mampong-Ashanti, Ghana. Mampong-Ashanti
is a farming community which geographically lies within
latitude 07°04’N and longitude 01° 24’W and is generally
described as being a hot humid forest-savannah
transitional zone. The mean daily minimum and maximum
temperatures during the experimental period were 21.2°C
and 30.6°C, respectively while the mean monthly rainfall
was 51.5 mm. The rainfall is bimodal. The major rainy
season occurs between April and July with a short dry
spell in August. The minor rains occur from September to
November. The dry season begins in December and ends
in March [15]. The experiment started from May, 2009 and
ended in August, 2010.

Experimental Animals: Twelve weaned male grasscutters
(two months old) and thirty six weaned female
grasscutters (two months old) with average weights of
555 g and 550 g, respectively, were randomly selected
from the colony at the Grasscutter Section of the Animal
Farm of the Department of Animal Science Education and
used for the study.

Experimental Diets: Elephant grass (Pennisetum
purpureum) was fed as the basal diet. Supplementary
ration was formulated to contain 10, 14 and 18% crude
protein. The proportions of the feed ingredients in the
diets are shown in Table 1.

Experimental Design and Treatments: The Completely
Randomized Design (CRD) was used. The 36 female
grasscutters were randomly put into groups of three in a
cage at 6-8 months old. Each group received one male for
mating. The bucks and the does were weighed before
mating. The average weights recorded for both bucks and
does were 2353 g and 2350 g, respectively and were kept
and fed together for six weeks after which the males were
separated from the females. The three treatments of
formulated and compounded diet which contained three
different dietary crude protein levels of 10% (T ), 14% (T )1 2

and 18% (T ) were fed to the grasscutters as supplement.3

T1 served as the control diet. Grasscutter farmers in
Ghana usually feed their animals with a basal diet of
elephant or guinea grass and a supplementary
concentrate  containing  10%  crude  protein.  There were
12 females and 4 males on each treatment. Thus each
treatment had four replicates each containing 3 females.

Table 1: Proportions of feed ingredients in formulated diet
Ingredients 10% CP 14% CP 18% CP
Maize 67.00 44.00 34.50
Wheat bran 24.00 40.20 38.50
Soybean 1.00 7.80 19.00
Oyster Shell 7.00 7.00 7.00
Salt 0.50 0.50 0.50
Vitamin Premix 0.50 0.50 0.50
Total 100 100 100

Management  of  Experimental  Animals:  The
grasscutters  were  housed  in  three-tier  wooden  and
three-tier concrete cages.  Each  wooden  cage  measured
90  x  40 x 60 cm. The wooden cages were one-chambered
while the concrete cages were two chambered with a
passage  in  the  middle.  Each  chamber  of  a  concrete
cage measured 80 x 50 x 70 cm. The cages were placed in
a  walled  house  roofed  with asbestos sheets to protect
the grasscutters from incremental environmental
conditions.

The compounded formulated diet was served in a
mash form in feeding troughs. The grass was served on
the  floor  of  the  cages.  Each  animal  was provided with
30 g of the compounded diet per day. Pennisetum
purpureum was served ad libitum. The experimental
animals were fed with the grass at 7:30 GMT in the
morning and 17:30 GMT in the evening. They were
however, given the supplementary feed at 12:30 GMT in
the afternoon. The grasscutters were provided with water
in troughs. Clean and fresh water was served ad libitum
everyday.

Proper hygienic processes were followed to prevent
diseases. The animals were observed daily for possible
occurrences of diseases and sickness. Sick animals were
isolated from the group and treated. Animals were
dewormed once every 3 months with Albendazole, 2.5%
(Mobedco-Vet, Jordan). Postmortem was conducted on
dead animals and findings of possible causes of death
were recorded.

The males and females were put together until sexual
maturity at 6-8 months for mating. Concrete cages were
used for the mating of the animals. The date and time of
mating were recorded. Males and females were paired for
six (6) weeks and signs of successful mating were
monitored by observation and palpation after which
females were separated into individual wooden cages till
parturition.

All  the grasscutters  used  for  the  study  were
tagged with metal ear tags on the right ear. Tag numbers
were recorded against information taken about the
animals.
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Table 2: Proximate analysis of formulated feed

Sample Label 10% CP 14% CP 18% CP

% Dry Matter 86.39 87.29 86.98
% Crude Protein 9.90 13.70 17.90
% Crude Fibre 5.95 5.36 5.07
% Ether Extract 1.99 2.59 3.19
% Ash 2.74 8.43 10.13

Table 3: Proximate analysis of elephant grass (Pennisetum purpureum)

Nutrient Composition Major Rains Minor Rains Dry Season

Crude Protein 9.25 7.90 5.1
Crude Fibre 31.00 32.79 58.62
Ether Extract 1.17 1.00 1.50
Ash 9.80 6.25 5.21
Dry Matter 34.30 89.77 92.5

All the kids born to the does in the experiment were
weaned at two months old. One hundred and fifty-three
(153) kids were involved and all of them were used for the
post-weaning studies. 

Data Collection: Proximate analysis of the feed was
conducted in the nutrition laboratory. The results are
shown in Table 2 and Table 3.

Kids were weighed within 24 hours after birth and at
weaning with Way Master Digital Precision Scale. Birth
and weaning weights were recorded in grammes for 153
kids (78 females and 75 males) and 146 kids (74 females
and 72 males), respectively.

Data on feed intake were collected daily. Feed intake
(g/day) was determined for individual animals of each
treatment. Feed intake was computed as the difference
between feed offered and feed left-over. Feed intake was
measured for 60 animals (30 females and 30 males) at 4 to
6 months of age. These animals were selected at random
from the 146 growing kids.

Feed Conversion Ratio was expressed as total feed
intake (g) divided by total weight gain (g).

Pre-weaning growth rate (g/day) was calculated as
total weight gain from birth to weaning divided by total
number of days during the period. It was expressed in
grammes per day (g/day).

Mature weight was determined as the weight of
animals at 8 months old. Digital electronic balance was
used to record individual weights of the animals in
grammes. Mature weight was computed for 125 animals
(63 females and 62 males).

Post-weaning growth rate (g/day) was defined as
total weight gain (g) from weaning to maturity (8 months
old) divided by total number of days within that period.

Number  of   pregnant   animals   was   counted  after
3 months of mating and pregnancy rate was calculated as
the number of pregnant females divided by the number of
females mated and multiplied by one hundred. Dates of
exposing the males to the females and dates of parturition
were recorded. The average gestational period of
grasscutter (150 days) was subtracted from number of
days from joining to parturition. The difference
represented the days from joining to pregnancy.

Live kids born to the dams were counted and
recorded  soon  after  parturition.  Kids  surviving up to
pre-weaning were also counted.

Sexes of the kids of the does were determined by the
use of ano-genital distance estimations [16]. The number
of females and males in each litter was recorded and the
sex ratio was determined.

Weights of does were recorded at parturition and at
weaning. Differences in weight were recorded in grammes.

All deaths  were  recorded.  Pre-weaning  mortality
rate was calculated by dividing the number of dead kids
by the number of kids born and multiplying the result by
one hundred. Post-weaning mortality rate was also
calculated by dividing the number of dead weaned kids
from weaning to 8 months by the number of weaned kids
and multiplying the result by one hundred.

The carcass dressing percentage was obtained as the
ratio of the eviscerated weight to live weight of the animal.

Analysis for percentage protein, fat, ash, moisture
and hydrogen ions concentration (pH), fibre,
carbohydrate and energy of the various parts was done.
The Analysis was undertaken according to the procedure
outlined by the Association of Official Agricultural
Chemists (AOAC) [17]. For pH determination, the samples
were homogenized using the laboratory blender. Each
sample was blended for 40 seconds. The samples were
then transferred to a beaker immediately and the pH
measured using a digital pH meter.

Statistical Analysis: Data obtained from the experiment
were subjected to least squares analysis using
Generalized Linear Models (GLM) Type III procedure of
SAS [18]. Differences between means were separated
using the probability of difference (PDIFF) procedure of
SAS [18].

RESULTS AND DISCUSSION

Growth and Body Weights: The performance of animals
on the three treatments were similar (P>0.05) for birth
weight,  feed intake,  pre-  and post-weaning growth rates
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Table 4: Growth performance parameters of grasscutters
Treatment1

----------------------------------------------------------------------------------------------------------------------------------------------
Trait 10% CP 14% CP 18% CP P value2

Birth weight (g) 129.6 ± 4.99 123.1 ± 3.76 130.8 ± 5.15 0.3937a a a

Daily feed intake 102.9 ± 0.73 103.3 ± 0.50 104.3 ± 0.88 0.4826a a a

Pre-weaning growth rate (g/day) 7.5 ± 0.46 7.6 ± 0.35 7.7 ± 0.49 0.9576a a a

Post-weaning growth rate (g/day) 4.3 ± 0.28 4.6 ± 0.20 4.8 ± 0.26 0.4395a a a

Weaning weight (g) 575.7 ± 31.36 580.2 ± 23.62 593.6 ± 32.39 0.9166a a a

Eight months (mature) weight (g) 1666.9 ± 82.22 1694.8 ± 57.64 1747.2 ± 76.81 0.7629a a a

Feed conversion ratio 16.1 ± 0.89 14.6 ± 0.61 11.5 ± 1.07 0.0058a a b

1. Means bearing different superscripts in the same row are significantly different (P<0.05)
2. Probability of main effects.

Table 5: Reproductive performance of grasscutters 
Treatment1

----------------------------------------------------------------------------------------------------------------------------------------------
Trait 10% CP 14% CP 18% CP P value2

Days of exposure to conception 17.4 ± 1.35 15.5 ± 1.02 13.6 ± 1.39 0.0499a ab b

Pregnancy rate (%) 91.7 83.3 91.7 0.7662a a a

Litter size at birth 4.2 ± 0.20 4.6 ± 0.15 3.9 ± 0.21 0.0318ab a b

Litter size at weaning 3.9 ± 0.20 4.2 ± 0.15 3.3 ± 0.21 0.0033ab b a

Weight loss at suckling (g) -544.1 ± 63.23 -472.2 ± 47.61 -326.4 ± 65.31 0.0254a a b

1. Means bearing different superscripts in the same row are significantly different (P<0.05)
2. Probability of main effects.

and weaning and mature body weights (Table 4). was 10%. Probably the addition of the 10% crude protein
However,  feed  conversion  ratio  improved  with in the supplement to that in the grass was adequate for
increasing  levels  of  crude  protein supplement. Animals optimum growth and weight gain of the animals.
on 18% crude protein supplement were the most efficient Dietary protein influences the amount of feed
in converting feed into muscle (Table 4). Those on 10 and consumed by farm animals [28], [29]. It has been observed
14% crude protein supplement had similar (P>0.05) that when the level of crude protein in the feed falls below
efficiencies. 6-8% the appetite of rat will be depressed by deficiency of

Van  Zyl  et al.  [19]  observed  in grasscutters that, protein and voluntary food intake by the animal will be
low protein levels in diets tend to decrease digestibility of less than expected [28]. In this study, the crude protein
nutrients leading to poor growth performance. Proteins contents for the three diets were all above 8% (Table 5).
help in apparent digestibility of dry matter [20]. Through It could therefore be deduced that animals on all
the process of digestion, animals break down ingested treatments had adequate appetite to eat to their
protein  into  free amino acids which are then used for satisfaction. The result obtained in this current work was
metabolism. Protein forms the greatest portions of in  agreement  with  the  work  done  by Kusi et al. [25],
muscles, nails, hairs and hooves of farm animals [21]. who fed different portions of guinea grass with different
Increased levels of protein in diets could directly be protein concentrations and had similar feed intake for all
associated with an increase in body weight. However, this treatments as observed in this work. The similar feed
work did not show this effect. Chobtang [22] reported that intake recorded for all the animals fed the three diets in
increased  levels  of  crude protein in total mixed rations this work could also be attributed to similar fibre and
(10, 14 and 18%) led to a significant increased goat’s body energy levels contained in the diets (Table 2). Increase in
weight. After feeding varying protein levels (15, 17, 19 and fibre level of diet results in decrease feed intake [30].
21%) to grasscutters [23] reported that, increasing the Pralomkarn et al. [31] reported that feed intake and
level of protein in the diet increased body weight. Similar digestibility were significantly decreased when goats were
observations were also made by Intharak and Saelim [24] fed with a lower amount of feed or crude protein and a
in goats and Kusi et al. [25] and Annor [26] in higher amount of fibre. Generally, animals eat to satisfy
grasscutters. [27] reported that growth and body weight energy requirements; therefore animals that are fed with
are impaired when protein levels fall below 8%. The lowest relatively similar energy diets will tend to eat similar
level of crude protein supplement in this current study amounts [32].
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Feed conversion ratio improved with increasing It was only does on 14% crude protein which significantly
levels of protein supplement. This work agrees with the (P<0.05) performed better than those on 18%. Female
report by Boorman [33] that, the efficiency of the usage of dams on 10 and 14% crude protein lost significantly
dietary nitrogen for protein deposition decreases when (P<0.05) more weight during suckling than those on 18%.
low quality diet is fed to animals, because such diets lack Those on 10 and 14% had similar weight loss. This means
the essential amino acids needed for the synthesis of that increasing protein supplement resulted in reduction
body proteins or are inadequate for the synthesis of body of weight loss at suckling.
proteins. The results of this study also agrees with that of Horsey [35] observed that increasing dietary protein
Kusi et al. [25], who reported that animals fed guinea from 10% to 14% in rats reduced days of exposure to
grass leaves (12.54% CP) were more efficient to convert conception. Evans and Nelson [36] also reported that as
grass into muscle than those fed whole plant of guinea the level of protein in the diet fell below 5% the
grass (9.25% CP) and guinea grass stem fraction (5.57% reproductive performance of rats was reduced, whereas,
CP). Improvement in feed efficiency in this work with protein of above 10% showed improvement in the
increasing levels of protein could also be explained by the reproductive performance. Similar observations were made
protein: energy ratio of the diets. Adu [11] reported that in the current study, which showed a decrease in days of
for efficiency of growth in grasscutters the protein to exposure to conception when dietary protein increased
energy ratio must be close to unity. Protein: energy ratio from 10% to18%.
obtained in this work for the 10, 14 and 18% concentrates Increasing dietary protein levels had no significant
were 0.5:1, 0.8:1 and 1:1 respectively. This explains why effect on pregnancy rate as reported earlier by Horsey [35]
animals on the 18% diet were the most efficient because and Mikkolla et al. [37].
the protein to energy ratio of that diet was closer to unity [38] reported a litter size of between 3 and 5 after
than the others. feeding a high protein diet range of 18 to 24% as main

Weight increment of individual young is affected by diet. In that study, increasing protein led to increased
the lactation of the mother. In one experiment in rats, the litter size at birth and weaning. However, Iyeghe-
pre-weaning growth of the offspring born and nursed by Erakpotobor et al. [39] also reported that the effect of
dams fed on low protein of about 8% were found to be increasing protein level during pregnancy on the number
less than that of offspring born to and nursed by dams of kids alive at birth was not significant. Rapid
receiving an adequate protein diet of between 10% and fluctuations in nutrient supply, such as repeated cycles of
14% [27]. Newborns which will be subjected to the stress over eating, have inhibitory effects on ovarian function
of protein deficiency in the diet of the mother during both and reduce fertility [40, 41]. Probably, the 18% crude
pre- natal and pre-weaning periods showed very poor protein fed to animals in this current work had negative
growth and development [34]. The results of this work effect on litter size; that is why does on 18% CP had a
showed similar effects of different protein levels on both lower litter size than those on 14%.
pre- and post-weaning growth rates. Similar explanation Layman and Glore [42] reported that lactating rats fed
offered for the effect of varying levels of protein on body with low dietary protein lost significantly more weight
weight also holds for growth rate. The addition of the 10% during lactation than those fed high protein. They added
crude protein in the supplement to that in the grass was that increasing dietary protein quality reduced maternal
adequate for optimum growth and development of the weight loss, increased maternal weight gain or maintained
animals. As in body weight, it appears that supplementing maternal weight. In this current study, considerable
10% concentrate to grass is enough to support optimum weight was lost in the dams on 10 and 14% dietary protein
growth and development of the grasscutter. levels as compared to 18% and may indicate that good

Reproductive Parameters: The reproductive performance Result of this study agrees with earlier reports by Griffiths
of the animals is shown in Table 5. The number of days of and Shaw [27] that protein nutrition is a factor of dam’s
joining to conception reduced (P<0.05) with increasing capacity to produce milk of sufficient quantity and quality
levels of protein supplement. Does on 18% protein to support kid growth. This study also agrees with that of
supplement became pregnant earlier than those on 10%. Widdowson and Cowen [43] who observed that animals
Animals on all the treatments had similar pregnancy rates. fed a diet containing 18% protein lost less weight during
Does on 10 and 18% crude protein supplements had lactation and they lactated better as judged by the growth
similar (P>0.05) litter size and those on 10 and 14% also of their young, than did the animals fed low-protein diet
had  similar  (P>0.05)  litter  size  at  birth  and at weaning. of 10% crude protein.

protein nutrition could support the dam at lactation.
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Table 6: Effect of treatment on pre- and post-weaning survival rates

Treatment No. of animals Pre-weaning survival rate (%) No. of animals Post-weaning survival rate (%)1

10% CP 51 96.0 ± 2.83 49 79.6 ± 3.38a a

14% CP 55 94.5 ± 2.13 52 82.7 ± 2.55a a

18% CP 47 95.7 ± 2.93 45 95.6 ± 3.49a b

P Value 0.1113 0.00212

1. Means bearing different superscripts in the same column are significantly different (P<0.05)
2. Probability of main effects.

Table 7: Effect of treatment on slaughter weight, dressing percentage and internal organs

Treatment1

------------------------------------------------------------------------------------------------------------------------------------------------
Trait 10% CP 14% CP 18% CP P value2

Slaughter weight (g) 1201.84 ± 60.64 1208.39 ± 60.64 1226.53 ± 60.64 0.7283a a a

Dressing percentage (%) 72.1 ± 1.29 71.3 ± 1.29 70.2 ± 1.29 0.6356a a a

Visceral fat weight (g) 15.75 ± 2.52 9.50 ± 2.52 8.50 ± 2.51 0.0512a b b

Heart weight (%) 0.65 ± 0.09 0.55 ± 0.09 0.50 ± 0.09 0.4411a a a

Liver weight (%) 1.97 ± 0.45 1.99 ± 0.45 1.83 ± 0.45 0.9620a a a

Kidney weight (%) 0.48 ± 0.09 0.40 ± 0.09 0.34 ± 0.09 0.3669a a a

Lungs weight (%) 0.83 ± 0.11 0.62 ± 0.11 0.59 ± 0.11 0.0999a a a

Spleen weight (%) 0.12 ± 0.005 0.06 ± 0.005 0.09 ± 0.005 0.3957a a a

1. Means bearing different superscripts in the same row are significantly different (P<0.05)
2. Probability of main effects.

Survival Characteristics: Animals on all treatments had Escobar [49] reported that post-weaning stage is a
similar pre-weaning survival rates (Table 6). However, vulnerable period to protein malnutrition that induces
post-weaning survival improved with increasing levels of long lasting metabolic alterations and deficiency in
protein supplements. Animals on 18% crude protein had pancreatic function in rats.
the  highest  post-weaning  survival rate, whilst those on
10 and 14% had similar rates. Carcass Characteristics: Animals on all the treatments

Lameed and Ogundijo [38] recorded no significant had similar (P>0.05) slaughter weights and dressing
difference in the survival rates of grasscutters fed varied percentages (Table 7). Animals on all treatments also had
protein levels. The result of this study on pre-weaning similar (P>0.05) proportions of heart, liver, kidney, lungs
survival agrees with the work of Lameed and Ogundijo and spleen to body weight. However, increasing protein
[38]. Conversely, Schultze [44] reported that rats born to levels led to reduction in visceral fat (Table 7). Animals on
mothers fed protein diet of 12% (highest protein 10% crude protein had the highest amount of visceral fat.
concentration) incurred very low pre-weaning mortality Varying the levels of protein in the diets did not
compared to rats fed lower protein concentration. Guzman influence slaughter weights and dressing percentage is a
et al. [45] also observed that protein restricted rats contradiction to the results reported by Karikari and
resulted in decreased pup survival. Most deaths occurred Nyameasem [50] that varying levels of protein in diets
as a result of nutritional stress [46]. The lowest protein influenced slaughter weights and dressing percentage.
concentration (10%) in this study is similar to the highest The results obtained in this study could be attributed to
(12%) in the work of Schultze [44]. Some studies [38, 46, the similar live weights obtained for animals on the
47] have shown that given appropriate nutrition during various treatments.
the neonatal period, most newborns are capable of Fat was found to be attached to the intestines and to
survival. Possibly, the 10% CP could provide adequate the other abdominal visceral such as the caecum. In this
nutrition  for  milk  production to feed kids. That is why study, the fat found to be attached to the offals decreased
pre-weaning survival were similar at all protein levels. with increasing levels of crude protein inclusion in the

Mensah [48] reported that increased levels of crude diet. Most studies support the idea that carcass leanness
protein led to low post-weaning mortality rate and high increases  as  dietary  protein  level   increases  [51-53].
survival rate. The result of the current study is in This could be the reason why animals fed high protein
agreement with that of Mensah [48]. Minana-Solis and levels had the lowest visceral fat.
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Table 8: Effect of treatment on percentage moisture, ash, protein, fat content of meat, fibre, carbohydrate, energy (kJ) and pH
Treatment1

--------------------------------------------------------------------------------------------------------------------------------------------------------------
Trait 10% CP 14% CP 18% CP P value2

% Moisture 73.73 ± 0.38 74.80 ± 0.38 75.14 ± 0.38 0.0354a ab b

% Ash 0.92 ± 0.08 1.14 ± 0.08 0.85 ± 0.08 0.0510ab b a

% Protein 20.91 ± 0.31 21.71 ± 0.31 22.56 ± 0.31 0.0027a ab b

% Fat 0.90 ± 0.25 2.09 ± 0.25 1.58 ± 0.25 0.0163a b b

% Fibre 0.16 ± 0.02 0.20 ± 0.02 0.10 ± 0.02 0.0062a a b

% Carbohydrate 3.38 ± 0.57 2.22 ± 0.57 3.25 ± 0.57 0.3087a a a

Energy (kJ) 443.18 ± 5.60 443.62 ± 5.60 429.33 ± 5.60 0.1390a a a

pH 5.85 ± 0.02 5.85 ± 0.02 5.83 ± 0.02 0.6739a a a

1.Means bearing different superscripts in the same column are significantly different (P<0.05)
2.Probability of main effects

Increasing protein concentration in the diet did not attributed to the protein contents of the diets. The higher
influence the proportion of all organs to body weight. the dietary protein, the higher the protein content of the
Similar results were observed by Omole et al. [54] in the raw meat. This agrees with the assertion made by Omole
grasscutter. This could be so because the different levels [54] that, the differences in crude protein of raw meat of
of the diets in the current study did not influence live animals of the same species could be attributed to age of
weight. Similar live weights should have similar weights of animals and type of feed fed.
internal organs. Grasscutters fed low protein diets produced less

Increasing levels of protein supplement led to amount of fat in the meat compared with those that were
increasing moisture and fat (P<0.05) and protein (P<0.01) fed with high amount of dietary protein. The differences
content of the meat (Table 8). Whereas animals on 18% in fat content of meat between the animals on dietary
crude protein had significantly higher moisture and treatments could be attributed to the different quantities
protein content than those on 10%, the effect of treatment of soybean meal included in the diets. This is because it
on ash content of meat did not show any specific pattern was discovered that as the levels of soybean increased
or trend. However, fat content of meat increased with (Table 1) meat fat also increased. Rossi and Silicox [56]
increasing protein concentration of diet. reported that there is high amount of fat in soybean and

The amount of protein in the diet influenced fibre therefore its inclusion in feed rations should be limited.
content of meat. The lowest (P<0.01) fibre content was The reason could be that the fat in the feed could
attained by animals fed 18% crude protein. However, translate into body fat. However, the effect of soybean
animals on all the treatments had similar percentage levels on body fat of grasscutter meat needs further
carbohydrate, energy and pH (Table 8). investigation.

In  this  study,  moisture  content  of the meat Increasing dietary protein did not influence pH of
increased  significantly   with   increasing   levels of meat. The result of this study is in conformity with the
dietary crude protein. This is in contrast with the observation made by Kusi [26] that, increasing dietary
observation made by Kusi [26] that increasing crude protein levels had no influence on pH of meat.
protein in the diet led to a slight decrease in moisture
content of meat. CONCLUSION

The work of Kusi [26], which observed no specific
pattern or trend as far as ash content of meat was Given adequate grass supply, 10% crude protein
concerned, supports the current work. However, Shirley supplementation is adequate for optimum growth of
and Parsons [55] reported that increasing level of crude the grasscutter.
protein led to decreased level of ash in meat. 18% CP supplementation is the best for reproduction

The protein levels of the meat were between 20.91 and survival.
and 22.56%. Animals which were fed with the lowest The use of soybean as protein source in grasscutter
dietary protein also had the lowest meat protein while diet may increase fat deposition in meat.
those fed with the diet with the highest dietary protein
also had the highest meat protein. The differences in Recommendation: From the results obtained in this study,
protein content of the raw meat could therefore be it is recommended that:
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The effect of increasing dietary levels of protein 8. Adu, E.K., W.S. Alhassan and F.S. Nelson, 1999.
supplement on meat fat, especially, that of soybean Small Holder Farming of the Greater Cane Rat,
protein sources, needs further investigation. Thryonomys   swinderianus,    Temminck, in
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