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Productive Performance and Carcass Characteristics
of Captive Grasscutters (Thryonomys swinderianus)
Fed Concentrate Diets Containing Varying Levels of Guinea Grass
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Abstract: An experiment was conducted to evaluate the productive performance and carcass characteristics
of three groups of growing grasscutters fed home-made concentrate diets. The objective was to assess the
feeding values of the diets. The diets were labelled 0% grass diet, 7.5% grass diet and 15% grass dietand
respectively contained 0, 7.5 and 15% guinea grass, Panicum maximum. The completely randomised design
was used in the experiment. Both final body weight and daily weight gain of the grasscutters differed (P<0.05)
between treatment groups. The mean (±SD) final body weights were 2362±9.01, 2288±3.06 and 1821±10.08 g for
animals on the 0% grass diet, 7.5% grass diet and 15% grass diet, respectively. The corresponding means (±SD)
for daily live weight gain were 5.5±0.03, 5.3±0.04 and 3.9±0.06 g/kg body mass. Daily dry matter intake (DMI)
also differed (P<0.05) between treatment groups, being 28.0±0.09, 25.7±0.05 and 29.6±0.18 g/kg body mass for
animals on the 0% grass diet, 7.5% grass diet and 15% grass diet, respectively. The means (±SD) for cold
(commercial) carcass weight, which were 1477±6.56, 1287±5.57 and 1037±7.55 g for animals on the 0% grass diet,
7.5% grass diet and 15% grass diet, respectively, also differed (P<0.05) between treatment groups. The 0% grass
diet and the 7.5% grass diet supported high growth rate and carcass weight and from an economic point of view
they were the most efficiently used as they produced the cheapest per unit carcass. It was, therefore, concluded
that both the 0% grass diet and 7.5% grass diet could be used as complete diets to rear growing grasscutters
in captivity.
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Efficiently producing grasscutters in captivity
demands that adequate nutrition is provided to ensure
high productivity. However, grasscutter feeding,
especially in the dry season, poses a major challenge to
producers in Ghana [3]. Adu et al. [4] and also Awotwi
et al. [3] have noted that many grasscutter farmers in
Ghana feed
their
stock with guinea grass
(Panicum maximum) and elephant grass (Pennisetum
purpureum) during the wet season and cassava during
the dry season. But Adu and Wallace [5] indicated that
the protein contents of these feeds are often far below the
15-18% deemed to be required by the grasscutter for
growth and reproduction. The search for good quality
feed for captive grasscutters all year round necessitated
the present investigation where the feeding values of
three diets formulated from locally available feedstuffs
and containing 0, 7.5 or 15% guinea grass were assessed
on the basis of the productive performance and carcass
characteristics of growing grasscutters fed the diets.

Grasscutter meat is very much appreciated in
Ghana and many parts of West Africa [1, 2]. It is
perhaps the most expensive of the preferred meats in
West Africa [1]. It, however, contributes considerably
towards the alleviation of protein shortages in some parts
of Africa [2].
The high demand for grasscutter meat coupled with
the economic benefit that accrues from its sale has
resulted in aggressive hunting for the animal. In hunting
for the grasscutter, some people use fire to flush them out
of their burrows during the dry season, which practice
invariably results in wild fires. The consequences of this
are the destruction of forests and farmlands and the
gradual decimation of the wild grasscutter population [2].
Rearing the grasscutter in captivity has been suggested
as the solution to this obvious environmental problem.
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MATERIALS AND METHODS

Feeding and Feed Conversion Ratio: Three diets
(0% grass diet, 7.5% grass diet and 15% grass diet) were
compounded and used for the experiment. The 0% grass
diet contained no grass, but the 7.5% grass diet and the
15% grass diet contained 7.5% and 15% guinea grass,
respectively. The diets were formulated to contain similar
crude protein (CP), calcium, phosphorus and energy
levels. The details of the diets are given in Table 1. The
feed and water for the animals were given ad libitum. Feed
intake was calculated as the difference between feed
offered and feed leftover. The animals were weighed at the
start and at the end of the investigation to determine
weight gain. The dry matter intake (DMI) and weight gain
were used to calculate the feed conversion ratio as the
total dry matter intake (DMI) over total weight gain. The
feeding trial lasted for 13 weeks.

Experimental Location: The experiment was conducted at
the animal house of the Department of Animal Science,
Kwame Nkrumah University of Science and Technology,
Kumasi, Ghana. Kumasi is located at 06°43’N,
01°36’W and at an altitude of 290 m a.m.s.l. The
vegetation is semi-deciduous forest and the climate is
hot and humid. The mean annual rainfall is about 1300 mm.
The mean monthly temperature is 26°C while the mean
relative humidity is 93% in the morning (06.00 h) and 58%
in the afternoon (15.00 h).
Experimental Design: Eighteen male grasscutters of a
mean (±SD) body weight of 1174±8.58 g were used for the
experiment. The animals were put into groups of similar
body weights and were randomly allocated to three
treatment groups in a completely randomised design. Each
animal constituted a replicate.

Chemical Assay: The proximate content of the diet was
determined according to the procedures of the AOAC [6]
while the acid detergent fibre (ADF) and the neutral
detergent fibre (NDF) contents were by the methods of
Van Soest et al. [7]. Faecal dry matter (DM), crude protein
(CP), acid detergent fibre (ADF) and neutral detergent
fibre (NDF) were also determined to estimate their
digestibility in the animals. Calcium and phosphorus in

Housing: The animals were housed singly in cages
measuring 50 cm × 50 cm × 40 cm. Concrete feeders and
drinkers were used during the experiment. The cages were
cleaned and the feeding and watering containers washed
daily.

Table 1: Composition of three concentrate diets fed to growing captive grasscutters
Inclusion level (g/100 g dry mass)
---------------------------------------------------------------------------------------------------------------------------------------------Ingredient
0% grass diet
7.5% grass diet
15% grass diet
Panicum maximum
0.00
7.50
15.00
Palm kernel meal
18.25
18.25
18.25
Cassava root meal
10.00
10.00
10.00
Soybean meal
20.00
22.23
23.00
Maize
25.00
22.22
14.00
Wheat bran
25.00
18.00
18.00
Dicalcium phosphate
1.00
1.00
1.00
Common salt
0.50
0.50
0.50
1
Vitamin/mineral premix
0.25
0.25
0.25
1
Vitamin/mineral premix composition: vit A (800 IU), vit D (3000 IU), vit E (8 IU), vit K (2 mg), vit B1 (1 mg), vit B2 (2.5 mg), vit B12 (5 mg), Niacin
(10 mg), Panthothenic acid (5 mg), Antioxidant (6 mg), Folic acid (0.5 mg), Choline (150 mg), Iron (20 mg), Manganese (80 mg), Zinc (50 mg), Cobalt
(0.22 mg), Iodine (2 mg) and Selenium (0.1 mg).
Table 2: Chemical composition of three concentrate diets fed to growing captive grasscutters
MEAN (g/100 g dry mass)
----------------------------------------------------------------------------------------------------------------------------------------------Constituent
0% grass diet
7.5% grass diet
15% grass diet
Dry Matter, g/100 g wet mass
89.5
88.4
88.7
Crude Protein
19.2
19.2
19.2
Ether Extract
1.7
2.8
1.6
Crude Fibre
7.7
9.4
11.7
Ash
9.2
5.8
8.9
Nitrogen Free Extract
62.2
62.8
58.6
Acid Detergent Fibre
16.3
17.2
25.4
Neutral Detergent Fibre
42.9
51.6
54.5
Calcium
3.0
2.7
3.2
Phosphorus
1.4
1.5
1.4
*
ME (MJ/kg)
12.6
13.1
12.1
*
Estimated by the equation; ME (kcal/kg) = (35 × percent crude protein) + (81.8 × percent ether extract) + (35.5 × percent nitrogen free extract)
(Pauzenga [9])
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Table 3: Apparent digestibility of some feed components by growing captive grasscutters fed on three concentrate diets with 0-15% guinea grass

Feed Component
Dry Matter
Crude Protein
Neutral Detergent Fibre
Acid Detergent Fibre

MEAN (±SD, g/100 g dry mass)
---------------------------------------------------------------------------------------------------------------------------------------0% grass diet (n = 3)
7.5% grass diet (n = 3)
15% grass diet (n = 3)
80.8±1.31a
95.5±1.00a
73.3±0.5a
66.3±0.36a

76.3±0.61b
93.6±0.61b
74.3±0.36a
65.5±0.56a

64.1±0.26c
84.8±0.78c
60.7±0.62b
61.2±0.66b

Means on the same row with different superscripts are significantly different (P<0.05)

abc

Table 4: Productive performance of growing grasscutters fed on three concentrate diets with 0-15% guinea grass

Variable
Initial body weight, g
Final body weight, g
Total body weight gain, g
Total body weight gain, g/kg body mass
Weight gain, g/d
Weight gain, g/kg body mass/d
Total DM intake, g
Total DM intake, g/kg body mass
Dry matter intake, g/d
Dry matter intake, g/kg body mass/d
Feed conversion ratio, intake/gain
Cost/kg of feed (GH¢)
Feed cost/kg live weight gain (GH¢)

MEAN (±SD)
---------------------------------------------------------------------------------------------------------------------------0% grass diet (n = 6)
7.5% grass diet (n = 6)
15% grass diet (n = 6)
1172±7.82a
2362±9.01a
1190±6.45a
503.8±2.36a
13.1±0.07a
5.5±0.03a
6024.2±7.31a
2550.5±8.15b
66.2±0.08a
28.0±0.09b
5.1±0.03b
0.2427
1.23a

1178±8.52a
2288±3.06b
1110±7.46b
485.2±3.43 b
12.2±0.08b
5.3±0.04b
5350.8±9.59b
2338.8±4.86 c
58.8±0.11b
25.7±0.05c
4.8±0.04c
0.2483
1.20a

1171±9.14a
1821±10.08c
650±11.76 c
356.9±5.35 c
7.1±0.13c
3.9±0.06c
4899.4±8.44 c
2690.6±16.15 a
53.8±0.93c
29.6±0.18a
7.5±0.14a
0.2333
1.76b

Means on the same row with different superscripts are significantly different (p<0.05)

abc

Table 5: Carcass characteristics of grasscutters fed on three concentrate diets with 0-15% guinea grass

Variable
Slaughter weight, g
Hot carcass weight, g
Cold carcass weight, g
Offal*
All edible parts, g
Dressing percentage (hot carcass)
Dressing percentage (cold carcass)
Dressing percentage (all edible parts)
Carcass length, cm
Head, % of slaughter weight
Tail, % of slaughter weight

MEAN (±SD)
----------------------------------------------------------------------------------------------------------------------------0% grass diet (n = 3)
7.5% grass diet (n = 3)
15% grass diet (n = 3)
2450±8.09a
1513±3.61a
1477±6.56a
497.2±2.11a
1974±5.70a
61.8±0.07a
60.3±0.08a
81±0.05a
27.8±0.70a
10.2±0.05c
1.1±0.07a

2223±7.55b
1319±6.66b
1287±5.57b
491.7±3.30a
1779±5.15b
59.3±0.43 b
57.9±0.39b
80±0.35b
27.3±1.60a
10.9±0.06b
1.2±0.07a

1887±7.55c
1064±5.29c
1037±7.55c
440.1±3.73b
1477±6.89c
56.4±0.08 c
55.0±0.18c
78±0.18 c
25.6±0.52b
12.3±0.07a
1.2±0.08a

Means on the same row with different superscripts are significantly different (P<0.05); *Made up of liver, heart, kidneys, empty gut and dressed
head and tail
abc

Table 6: Primal cut-up parts of grasscutters fed on three concentrate diets with 0-15% guinea grass

Trait
Carcass weight, g
Cut-up parts:
Two shoulders, g
Thorax, g
Loin, g
Two thighs, g

MEAN (±SD)
-------------------------------------------------------------------------------------------------------------------------------------0% grass diet (n = 3)
7.5% grass diet (n = 3)
15% grass diet (n = 3)
1477±6.56a

1287±5.57b

1037±7.55c

226.0±2.65a
431.3±3.46a
232.0±3.80a
579.7±0.98a

214.0±2.65b
372.7±3.25b
210.0±1.10ab
483.3±3.56b

178.3±2.04c
276.3±2.04c
181.3±1.28b
392.3±2.15c

Means on the same row with different superscripts are significantly different (P<0.05)

abc
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the diets were assayed using the methods of Fick et al.
[8]. The metabolisable energy (ME) in the diets was
estimated using the formula ME (kcal/kg) = (35 × percent
crude protein) + (81.8 × percent ether extract) + (35.5 ×
percent nitrogen free extract) [9].

total faecal output which were 36.2±0.93, 45.6±0.37 and
72.0±2.44 g/kg body mass/d for animals on 0% grass diet,
7.5% grass diet and 15% grass diet, respectively, differed
(P<0.05) between treatment groups.
Productive Performance: The productive performance of
the grasscutters is presented in Table 4. Whereas
absolute values for dry matter intake (DMI) indicated that
animals on the 15% grass diet consumed less (P<0.05) of
the feed, dry matter intake related to body mass showed
that animals on the 15% grass diet, which were lower in
body mass, rather consumed more (P<0.05) of the feed.
Weight gain was lower (P<0.05) in animals on the 15%
grass diet compared to animals on the 0% grass diet and
7.5% grass diet. Animals on the 0% grass diet and 7.5%
grass diet had lower (P<0.05) feed conversion ratio. It was
also cheaper to maintain them, their feed cost per kg live
weight gain being lower (P<0.05) compared to that of
animals on the 15% grass diet (Table 4).

Carcass Parameters: Three grasscutters from each
treatment group were randomly selected and slaughtered
at the end of the feeding trial for carcass analysis. Prior to
slaughtering, the animals were fasted overnight but had
access to water. After slaughter, the carcasses were
eviscerated, weighed and chilled at 4°C for 24 h to obtain
the cold carcass weight. The distance between the first rib
and the anterior edge of the pubis symphysis was
measured as the carcass length. Various carcass
characteristics were studied (Tables 5 and 6).
Apparent Digestibility: The apparent digestibility trial
followed the 13-wk feeding trial. Three grasscutters from
each experimental group were placed in individual cages
for the trial. Faecal collection was delayed for 48 h after
the start of feeding and when it started it lasted for 7 d. All
the faeces voided were collected by tying mosquito wire
netting under each cage. Faecal samples were collected
daily, weighed and stored at 4°C in a refrigerator. At the
end of the seven days individual samples were bulked and
portions taken for laboratory analyses.

Carcass Characteristics and Primal Cut-Up Parts:
Table 5 shows the carcass characteristics of the
experimental animals. Both carcass weights and dressing
percentages differed (P<0.05) between treatment groups.
The head formed a higher percentage of the body weight
and the carcass length was shorter (P<0.05) in the animals
on the 15% grass diet compared to animals on the
0% grass diet and 7.5% grass diet.
Table 6 shows primal cut-up parts of the carcass. The
trends were similar for all the parts i.e. higher values for
animals on the 0% grass diet than the 15% grass diet. The
shoulders, thorax, loin and thighs of animals on the
15% grass diet were all lower (P<0.05) in weight compared
to animals on the 0% grass diet.

Statistical Analysis: Data on body weight, feed intake,
nutrients digestibility and carcass characteristics were
subjected to ANOVA using the SPSS computer statistical
package [10]. The least significant difference (LSD) was
used to separate significant mean differences between
treatments at the 5% significant level.

DISCUSSION

RESULTS

The chemical composition of the experimental diets
compared favourably with the recommended diets found
in the literature. The level of acid detergent fibre in the
15% grass diet was found to be higher than the 13-17%
level recommended by Pond et al. [11], but the neutral
detergent fibre levels were within the range of 42-64%
recommended by Mensah and Okeyo [12] for adult
grasscutters. The present results suggest that
grasscutters will not grow well when fed acid detergent
fibre beyond 17% [11].
The crude protein levels of the three diets were
higher than the minimum of 17% suggested by Pond et al.
[11] for herbivores in captivity. The energy content of the
15% grass diet was slightly lower compared to the levels

Chemical Assay: Table 2 shows the chemical composition
of the experimental diets. The difference in fibre content
between the 0% grass diet and the 15% grass diet was 9%
in acid detergent fibre and 12% in neutral detergent fibre.
Crude protein levels, however, remained 19% in all three
experimental diets (Table 2).
Nutrient Digestibility: The means for the apparent
nutrient digestibility of the experimental diets are given
in Table 3. The 15% grass diet had lower (P<0.05)
digestibility for dry matter, crude protein, neutral
detergent fibre and acid detergent fibre compared to the
0% grass diet and 7.5% grass diet. The means (±SD) for
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in the 0% grass diet and 7.5% grass diet. All the same, the
metabolisable energy (ME) levels of the three experimental
diets were high enough to support at least a moderate
growth rate as was seen in the present study. The energy
contents of the three experimental diets compared
favourably with the 9.3-13.9 MJ/kg suggested by Mensah
and Okeyo [12] for the species. The chemical contents of
the diets, therefore, appeared adequate to support a
reasonable productive performance. This was indeed
illustrated in the present study as all the experimental
animals gained weight over the 13 week period.
The apparent digestibility values obtained in this
experiment agree with values reported by Van Zyl et al.
[13]. They used acid detergent fibre (16.6-33.6%) and
neutral detergent fibre (29.8-55.3%) levels comparable to
what were used in the present study and reported values
of 0.53-0.88, 0.48-0.91, 0.45-0.83 and 0.36-0.80 for dry
matter, crude protein, acid detergent fibre and neutral
detergent fibre, respectively. Their values were influenced
by fibre levels as is being suggested in the present
experiment. The present results are, however, superior to
the 66-68% dry matter digestibility and 57-59% crude
protein digestibility reported by Obi et al. [14] for
grasscutters.
The current dry matter intakes were lower than the
89-124 g [15] and 61-65 g [14] reported earlier. But this may
be due to the fact that the earlier researchers fed forages.
On concentrate the animals do not need to eat so much as
the feed is richer. The absolute values for dry matter
intake (DMI) showed that the animals on the 15% grass
diet consumed less of the concentrate diet. However,
when dry matter intake was related to body mass it turned
out that they rather consumed more. De Bias [16] similarly
reported that dry matter intake increased linearly when
rabbits were fed crude fibre levels from 7 to 15%, which
are similar to the levels used in the present experiment. In
the present study, the weight gains of 7-13 g/d are
comparable to values reported by Mensah and Okeyo [12]
and Obi et al. [14]. The inferior apparent nutrient
digestibility recorded for the 15% grass diet may be due
to the high fibre content of the present diet as also found
by Van Zyl et al. [13] and Gang et al. [17]. In the degus
(Octoden degu), a hystricomorph rodent, turn over rates,
feeding rates and the volume of digesta increased on a
57% neutral detergent fibre diet compared to a 35%
neutral detergent fibre diet [18]. Such situations lead to
reduced digestibility due to lack of adequate time for
digestion. The turn over rates were not measured in this
experiment, but the larger faecal output in the grasscutters
fed high fibre diets may suggest a higher turnover rate
as well.

It is known that fibre protects constituents of feed
from the attack of digestive or microbial enzymes [19] and
also the water-binding capacity of fibre reduces the
diffusion rates of digestion products to the mucosal
surfaces, which tends to lower digestibility and
absorption of these products [20]. Thus the lower growth
rate observed for grasscutters on the 15% grass diet,
which contained the highest acid detergent fibre level,
may have been caused by reduced amounts of nutrients
available for growth as a result of poor digestion of the
diet and reduced nutrient absorption.
Slaughter weight, hot carcass weight and cold
carcass weight followed the same trend in the present
study. Animals on the 0% grass diet had higher values
than animals on the 15% grass diet. Attah et al. [21]
reported similarly that hot carcass weight and cold
carcass weight increased significantly as slaughter weight
increased. From an economic standpoint, the 0% grass
diet and the 7.5% grass diet were the most efficiently used
as they produced the cheapest per unit carcass. It was,
therefore concluded that the two diets could be used as
complete diets to rear growing grasscutters in captivity.
The dressing percentages obtained in this study (Table 5)
are slightly lower than the 64% previously reported by
Jori et al. [22], but are comparable to the 50-55% reported
by Annor et al. [15]. Dressing percentage is reported to
be influenced by several factors including amount of gut
fill, slaughter weight, degree of muscling, slaughter age,
degree of fatness and nutrition of the animal [23, 24].
According to Osei and Twumasi [25] poorly digested
feed results in poor tissue deposition and this may
explain why animals on the 15% grass diet had inferior
carcass characteristics. Annor et al. [15] made a similar
observation that grasscutters fed diets with high fibre
content obtained low dressing percentage. As reported
by Attah et al. [21], the weight of the primal (commercial)
cuts followed the same pattern as weight at slaughter.
Good nutrition will, therefore, make more carcass available
to the market as demonstrated in this study. The present
results show that growth retardation in growing
grasscutters makes the head of the animal
disproportionately bigger and reduces the elongation of
the body.
CONCLUSIONS
It is concluded that the 0% grass diet and the
7.5% grass diet, which contain not more than 52% neutral
detergent fibre and 17% acid detergent fibre, can be used
as sole feeds for growing captive grasscutters. It,
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however, appears that concentrate feeds of high NDF
(55%) content may not be able to support rapid growth in
the captive grasscutter.
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