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Introduction
Continuous harvesting of biological resources in the developing 

countries in recent time has continues to generate a lot of debate 
globally, due to its consequences on human which is usually haz-
ardous and uneconomical. Due to incessant threats to wild animals 
and their food habitats by man, the idea of their captive rearing in 
form of ex-situ conservation in Africa to improve the quantities and 
quality of animal protein availability and other usefulness derived 
from these wildlife species was approached [1]. Onadeko., et al. [2] 
stated that the capability of certain wildlife species to get around 
and multiply despite hunting as well as the human habitations pro-
vide vital feature for wildlife management as Odunaiya and Akin-
nusi [3] encouraged people to rear micro-livestock animals. 

Comparative effects of wilted Guinea Grass (GG) and Spear Grass (SG) parts (stem and leaf) commonly found in Nigeria and supple-
mented with concentrate on the growth performance of grower male Dutch rabbits was studied in a 2 x 2 factorial arrangement (two 
grass species and two plant parts) for 120 days. In this study, twenty-four grower Dutch males (GDM) with mean live-weight of 410 
± 2.11g were assigned to four dietary treatment combinations: Guinea grass stem (GGS), Guinea Grass Leaf (GGL), Spear Grass Stem 
(SGS) and Spear Grass Leaf (SGL) in a completely randomized design with three replicates (2 animals per replicate). Data considered 
were feed intake (FI), feed conversion ratio (FCR), weight gain (WG), nutrient digestibilities of dry matter (DM) and crude fibre (CF). 
Average daily feed intake (ADFI) in GDM was significantly (p<0.05) higher in experimental animals fed with SGS (107.23g/d) and GGS 
(106.21g/d) relative to SGL (105.89g/d) and GGL (105.14g/d). GGL exhibited higher (4.45g/d) WG and lowest (23.69) FCR. GDM fed 
GGL recorded highest DM (85.64%) and CF (83.84%). Grass species and parts interaction showed significant variation (p<0.05) on 
FI, DM and CF of the animals when fed GGL. It was evident that GGL was maximally utilized by domesticated male rabbits for growth 
performance hence, feeding of captive male rabbits with GGL as basal food for table meat production is recommended.

Heath and Olusanya [4] stated that the economic traits consid-
ered in selecting animal for meat production includes reproductive 
performance, growth rate, carcass quality, longevity and resistance 
to disease. Reproductive outputs are measured according to animal 
maturity, litter size and length of inter-birth; although nutrition 
stand-out among other interactive factors that determine repro-
ductive success in farm animal [5]. 

Ogunjobi [6] stressed that with appropriate information regard-
ing rabbit reproductive performance and the rate of the longevity 
of the litters made available to rabbit farmers will help in improv-
ing the immune system of Nigerians against disease associated 
with low level animal protein in-take. This study therefore con-
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ducted to evaluate the effect of guinea grass (Panicum maxima) and 
spear grass (Imperata cylindrica) parts on growth performance of 
grower male Dutch rabbits.

The need for domestication of rabbit for optimal performance 
will require good and adequate nutrition. In Nigeria, captive rabbit 
thrives on a diverse numbers of forages and other fresh herbages. 
It is therefore important to investigate the effects of the commonly 
consumed grass by ex-situ grasscutters (Guinea grass) in the rain-
forest zones of Nigeria as reported by [7] and the most available 
(Spear grass) in the guinea savanna Nigeria available to in-situ 
grasscutters [8] for effective captive-bred grasscutters sustainabil-
ity that will aid in improving animal protein in the diet of mankind. 

Materials and Methods
The study was conducted at the Rabbitry Unit of Imo State Poly-

technic Umuagwo. Imo State Polytechnic Umuagwo is located be-
tween longitudes 7o 01 0611E and 7o 031 0011 and latitudes 5o 281 
0011N and 5o 301 0011N in the humid tropical West Africa (IMLS, 
2010). The climate is marked by two seasons (rainy and dry) re-
spectively. Experimental male Dutch rabbits which comprised of 
twenty-four grower males with average live-weight of 410 ± 2.11g 
were housed inside 60cm x 50cm x 40cm made of cement and brick 
materials with wooden door on top and studied for 120 days. Two 
grass species (guinea grass and spear grass) and two parts (stem 
and leaf) to formed four treatment combinations namely guinea 
grass stem (T1), spear grass leaf (T2), spear grass stem (T3) and 
spear grass leaf (T4) were used in this study. These basal diets were 
supplemented with concentrate containing 16% crude protein and 
2500 Kcal/kg of metabolizable energy. The chemical composition 
of the four dietary treatments and concentrate diets are shown on 
Table 1 and 2 respectively. Experimental animals were assigned to 
these four dietary treatment combinations and replicated thrice (2 
animals per replicate) in a 2 x 2 factorial design. The experimental 
feeds were designed in such a way that captive production of rab-
bits among farmers in Nigeria will be affordable and sustained.

The grasses (Panicum purpureum and Imperata cylindrica) 
stems and leaves used for this study were wilted overnight under 
the shade before they were fed on basal along with a compounded 
concentrate to the experimental rabbits. Feeding was done twice in 
a day, the animal were served ad- libitum with basal diets between 
9.30 am – 10.30 am and fixed quantity (10% body weight) of con-
centrate between 2.00p.m – 3.00 p.m. Feeding of the experimental 
grasscutters were in line with guidelines provided by Ayodele and 
Meduna [9]. The initial weights (IW) of each of the grower male 
Dutch rabbits were taken at the start of the experiment while the 
final body weights (FBW) of the animals were taken at the end of 
feeding trials. 

Digestibility study was conducted in the last seven days in ex-
periments. Weighed quantity of feed were given to the rabbits 
while faecal droppings were collected, bulked according to the 
treatments and oven dried at 650C for 48 hours. The chemical com-
position of the droppings and experimental feeds were analysed 
based on the procedure of AOAC [10] and the nutrient digestibility 
was also calculated. 

Parameters 
Guinea 
grass 
stem

Guinea 
grass 
leaf

Spear 
grass 
stem

Spear 
grass 
leaf

Dry matter (%) 25.05 22.60 21.85 22.35
Crude protein (%) 9.12 9.62 7.35 9.20
Crude fibre (%) 23.20 20.40 24.20 21.95
Ash (%) 12.60 13.44 12.20 11.39
Ether extract (%) 1.75 1.90 1.80 1.79
Neutral detergent 
fibre (%) 

62.34 63.65 62.29 63.17

Acid detergent fibre 
(%)

41.25 43.75 41.40 42.42

Acid detergent lignin 
(%)

3.60 3.75 3.56 3.59

Hemicelluloses (%) 21.09 20.90 20.89 20.75
Calcium (%) 0.61 0.82 0.75 0.79
Phosphorus (%) 0.45 0.48 0.41 0.46
Metabolizable Energy 
(Kcal/kg)

2355.57 2435.75 2337.47 2359.00

Table 1: Chemical composition of treatment combinations fed 
experimental rabbits.

Ingredients Percentage inclusion (%)
Maize 34.95
Wheal offal 32.00
Palm kernel Cake (PKC) 15.00
Maize bran 3.00
Soybean meal 12.50
Fishmeal (75%) 1.00
Oyster shell 1.00
Bone meal 2.50
Vitamin premix 0.25
Salt 0.30
Total 100
ME(Kcal/kg) 2604.00
Determined analysis Percentage (%)
Dry matter (DM) 93.00
Crude protein (CP) 16.19
Crude fibre (CF) 6.27
Ash 4.18
Ether extract (EE) 7.35
Calcium 1.40
Phosphorus 0.61

Table 2: Composition of supplementary concentrate diet fed 
experimental rabbits.

Premix supplied per kg of feed: Vit. A 4,000,000iu, Vit. D3 
6000,000iu, Tocopherols 4000iu, Vit. K1 800mg, Folacin 200mg, 
Copper 2000mg, Iodine 480mg, Colbalt 80mg, Calcium Pantho-

thenate 2000mg, Pyridoxine 600mg, Cyanocolabamin 4.0mg, 
Biotin 8mg, Thiamine 600mg, Riboflavin 1800mg, Niacin 6000mg, 

Manganese 30,000mg, Zinc 20,000mg, Iron 8,000mg, Choline 
chloride 80,000mg, Selenium 40mg, BHT 25,000mg, Anticaking 

agent 6000mg
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Data obtained from the study were subjected to statistical analy-
sis by a 2 x 2 factorial arrangement according to the General Linear 
Model procedure of SAS [11] and significant means were separated 
using Duncan’s Multiple Range Test [12]. 

Results

The main effect of the Guinea grass (GG) and Spear grass (SG) 
on growth performance of grower male rabbits (GMR) presented in 
Table 3 revealed that the grass species had significant (P<0.05) ef-
fect on the average total weight gain (WG) and average feed intake 
(FI). GMR fed with guinea grass had the higher average total WG 
(532g), lower average daily FI (99.76g/d), feed conversion ratio 
(22.52). Average daily WG was higher (4.43g/d) in GMG fed with 
GG compared with 4.41g/d obtained when the animal are fed with 
SG. 

Effects of grass species on growth performance in grower 
males dutch rabbits 

Parameters Guinea Grass 
± SEM

Spear Grass  
± SEM

Average initial weight (g) 406.42 ± 0.60 406.50 ± 0.54
Average final weight (g) 938.42 ± 1.89a 934.75 ± 1.80b

Average total body weight 
gain (g)

532.00 ± 2.10a 529.08 ± 1.98b

Average daily body weight 
gain (g/d)

4.43 ± 0.01 4.41 ± 0.01

Average total feed intake 
(g/d)

99.76 ± E0.77b 101.09 ± 0.82a

Feed conversion ratio 22.52 ± 0.06 22.92 ± 0.08
Mortality (%) 0.00 0.00

Table 3: Response of Grass Species on Growth Performance in 
Grower Male Rabbits.

a,b means with different superscripts along the same row differ 
significantly (p<0.05).

Table 4 shows the main effect of stems and leaves of the two 
grass species on growth performance in grower male rabbits 
(GMR). Significant (P<0.05) variation was recorded on the weight 

Main effects of grass parts on growth performance in grower 
males Dutch rabbits

Parameters Guinea Grass 
stems ± SEM

Spear Grass 
leaves ± SEM

Average initial weight (g) 406.33 ± 0.60 406.58 ± 0.72
Average final weight (g) 936.83 ± 1.89ab 937.58 ± 1.94a

Average total body weight 
gain (g)

530.50 ± 2.10ab 531.00 ± 2.80a

Average daily body weight 
gain (g/d)

4.42 ± 0.01 4.43 ± 0.01

Average total feed intake 
(g/d)

100.09 ± 0.77a 98.96 ± 0.68b

Feed conversion ratio 22.64 ± 0.02 22.34 ± 0.01
Mortality (%) 0.00 0.00

Table 4: Main Effect of Grass Parts on Growth Performance in 
Grower Male Rabbits.

a,b means with different superscripts along the same row differ 
significantly (p<0.05) 

Growth performance of grower male rabbits (GMR) as influ-
enced by the interaction between guinea grass stem (GGS), guin-
ea grass leaf (GGL), spear grass stem (SGS) and spear grass leaf 
(SGL) is presented in Table 5. The grass species and grass parts 
interaction showed significant (P<0.05) effect in the weight gain 
(WG), feed intake (FI) and mortality (MR) while feed conversion 
ratio (FRC) was not significantly (P>0.05) affected. Average WG 
(939.00g) was higher in GMR fed with SG leaf inclusion compared 
to lowest value (935.17g) obtained when fed with stem inclusion. 
The lowest average FI (105.14g/d) and FCR (22.50) were from 
the GMR fed with GGL. The average daily weight gain of 4.41g/d, 
4.45g/d, 4.40g/d and 4.43g/d were recorded in GGS, GGL, SGS and 
SGL, respectively. Generally, the growth performance of the GMR 
was better when fed with GGL.

Interactive effects of grass species and parts on growth 
performance in grower males 

Parameters Guinea grass stem 
± SEM

Guinea grass leaf 
± SEM

Spear grass stem 
± SEM

Spear grass leaf 
± SEM

Average initial weight (g) 406.33 ± 0.84 406.50 ± 0.86 406.33 ± 0.74 406.67 ± 0.89
Average final weight (g) 935.17 ± 2.68c 939.00 ± 2.70 934.33 ± 2.65 937.83 ± 2.61
Average total body weight gain (g) 528.84 ± 2.97c 532.50 ± 2.71a 528.00 ± 2.90cd 531.16 ± 3.20b

Average daily body weight gain (g/d) 4.41 ± 0.03 4.45 ± 0.07 4.40 ± 0.09 4.43 ± 0.06
Average total feed intake (g/d) 106.21 ± 1.09ab 105.14 ± 1.01bc 107.23 ± 1.21a 105.89 ± 1.08b

Feed conversion ratio 24.08 ± 0.04 23.63 ± 0.01 24.37 ± 0.05 23.90 ± 0.04
Mortality (%) 0.00 0.00 0.00 0.00

gain (WG), and average daily feed intake (FI). GMR fed with the 
grass leaves had better performance in terms of average total WG 
(531.00g), lower daily FI (98.96g/d) and feed conversion ratio 
(22.34). Average daily weight gain was higher (4.43g/d) in GMR fed 
with grass leaves compared to 4.42g/d in GMR fed with stems part.

Table 5: Interactive Effects of Grass Species and Parts on Growth Performance in Grower Male Rabbits.
a,b,c means with different superscripts along the same row differ significantly (p<0.05).
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Presented in Table 6 is the main effect of guinea grass (GG) and 
spear grass (SG) on nutrient digestibility in grower male Dutch 
rabbits (GMR). Digestibilities of dry matter (83.95 ± 0.72%), crude 
protein (83.47 ± 0.78%) and crude fibre (82.74 ± 0.40%) were sig-
nificantly (P<0.05) higher in GMR fed with GG while digestibility of 
ash and ether extract of juvenile males (80.91 ± 0.20% and 64.40 ± 
0.11%) fed guinea grass compared with 80.89 ± 0.18% and 64.39 
± 0.09% when fed with spear grass were not significantly (P>0.05) 
affected. 

Main effects of grass species on nutrient digestibility in grower 
males 

Parameters Guinea grass ± SEM Spear grass ± SEM
Dry matter (%) 83.95 ± 0.72a 82.82 ± 0.45ab

Crude protein (%) 83.47 ± 0.78a 81.47 ± 0.60b

Crude fibre (%) 82.74 ± 0.40a 80.39 ± 0.37b

Ash (%) 80.91 ± 0.20 80.89 ± 0.18
Ether extract (%) 64.40 ± 0.11 64.39 ± 0.09

Table 6: Effects of Grass Species on Nutrient Digestibility in 
Grower Male Rabbits.

a,b means with different superscripts along the same row differ 
significantly (p<0.05).

Effect of stems and leaves of the two grass species on grower 
male rabbits (GMR) nutrient digestibility is presented in Table 7. 
GMR fed grass leaves showed significant (P<0.05) higher values 
in digestibilities of dry matter (83.02 ± 0.95%), crude protein 
(82.27 ± 0.82%) and crude fibre (80.63 ± 0.35%) relative to 80.75 

Main effects of grass parts on nutrient digestibility in grower 
males 

Parameters Grass stems ± SEM Grass leaves ± SEM
Dry matter (%) 80.75 ± 0.72b 83.02 ± 0.95a

Crude protein (%) 80.67 ± 0.78b 82.27 ± 0.82a

Crude fibre (%) 82.49 ± 0.40a 80.63 ± 0.35b
Ash (%) 80.48 ± 0.20 80.31 ± 0.19
Ether extract (%) 64.47 ± 0.11 64.33 ± 0.10

Table 7: Main Effects of Grass Parts on Nutrient Digestibility in 
Grower Male Rabbits.

a,b means with different superscripts along the same row differ 
significantly (p<0.05).

Table 8 shows the interaction effect of guinea grass stem (GGS), 
guinea grass leaf (GGL), spear grass stem (SGS) and spear grass 
leaf (SGL) on nutrient digestibility of grower male rabbits (GMR). 
Digestibilities of dry matter (85.64 ± 1.25%), crude protein (83.86 
± 1.19%) and crude fibre (83.84 ± 0.70%) were significantly 
(P<0.05) higher among GMR fed with guinea grass leaf followed by 
83.78 ± 1.10%, 82.50 ± 1.18% and 83.33 ± 0.71% when fed with 
SGL while least values of 81.85 ± 1.09%, 81.18 ± 1.17% and 81.14 ± 
0.69% were obtained when fed with SGS. Digestibilities of ash and 
ether extract showed no significant different (P>0.05) across the 
dietary treatment combinations. The nutrient digestibility perfor-
mance in GMR showed better performance among the animals fed 
with GGL followed by SGL. 

Interactive effects of grass species and parts on nutrient 
digestibility in grower males

Parameters
Guinea grass stem 

± SEM
Guinea grass leaf 

± SEM
Spear grass stem 

± SEM
Spear grass leaf 

± SEM
Dry matter (%) 82.25 ± 1.02bc 85.64 ± 1.25a 81.85 ± 1.09c 83.78 ± 1.10 b

Crude protein (%) 81.77 ± 1.10b 83.86 ± 1.19a 81.18 ± 1.17bc 82.50 ± 1.18ab

Crude fibre (%) 81.93 ± 0.56b 83.84 ± 0.70a 81.14 ± 0.69b 83.33 ± 0.71a

Ash (%) 80.64 ± 0.28 80.45 ± 0.19 80.32 ± 0.20 80.18 ± 0.18
Ether extract (%) 64.47 ± 0.15 64.34 ± 0.13 64.46 ± 0.14 64.31 ± 0.14

± 0.72%, 80.67 ± 0.78% and 82.49 ± 0.40% obtained when fed with 
the grass stems. Digestibilities of ash and ether extract irrespective 
of the grass parts was similar (p>0.05).

Table 8: Interactive Effects of Grass Species and Parts on Nutrient Digestibility in Grower Male Rabbits.
a,b,c means with different superscripts along the same row differ significantly (p<0.05).
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Discussion
The type of response that may be expected from variation in the 

grass species and its parts when offered to domesticated grower 
male Dutch rabbits have been seen largely demonstrated by the 
results of this study. Average total body weight gain in this study 
which ranged from 528.00 ± 2.90 to 532.50 ± 2.71g was slightly 
lower than the value reported by Onadeko [13], nevertheless the 
pattern support the findings of Ahaotu [5] that male rabbits gained 
more weight compared with the female counterparts. 

The growth performance of grower rabbits fed with leaves of 
the grass species confirmed that grass species and parts have im-
portant roles in animal body growth. This observation was similar 
to the findings of Annor., et al. [14]. The effect of the guinea grass 
especially its leaf on weight gain in both growth male and female 
rabbits suggested that this grass part was above maintenance level. 
Relatively lower growth rate recorded among rabbits fed with stem 
of the grass species compared to those fed with grass leaf may be 
attributed to the low nutritional composition of this plant part 
which is similar to the findings of Annor., et al. [14] that leafiness in 
pasture plants is commonly associated with forage quality. 

Feed intake in this study deferred from the findings of Annor., et 
al. [14] when they submitted that rabbits fed with of guinea grass 
had lower feed intake compared to those fed with the leaf part. 
This may not be in line with Baumont., et al. [15] who reported that 
some physical characteristics of the forage, such as dry matter con-
tent and particle size are known to affect feed intake rates and sup-
ported by Annor., et al. [14] who observed that the crude fibre and 
crude protein levels of diets may limit feed intake. Adeniji [16] re-
ported that lower metabolizable energy could also lead to increase 
feed intake. Akinnusi [17] suggested that protein content of feed 
can influenced its intake by animals. Ahaotu., et al. [18] however 
recorded that the higher the water content of pasture, the lower 
the daily feed intake and hence energy consumed. 

Hurwitz., et al. [19] observed that changes in dietary energy 
concentration modulate feed efficiency: firstly as dietary energy 
increase, energy need are satisfied with decrease feed intake, and 
secondly growth rate is promoted by increasing dietary level. Feed 
conversion ratio obtained in this present study which ranged from 
23.63 ± 0.01 to 24.37 ± 0.05 was better compared to values ob-
tained by Annor., et al. [14]. This can be attributed to the availabil-
ity of concentrate diet, different in the experimental feeds source 

and initial weight of the experimental animals in the present study. 
The overall feed efficiency showed that the grower rabbits fed with 
guinea grass leaf were most efficient in feed conversion.

Nutrient digestibilities were generally higher among the grower 
rabbits fed with leafy parts of the grass species. Data on nutrient 
digestibility of the grower rabbits showed significant differences 
in the dry matter digestibility, crude protein digestibility and crude 
fibre digestibility. The values obtained were higher and better com-
pared with the report of Obi., et al. [20] and similar to Ahaotu., et 
al. [18] findings on rabbits fed high plane feed treatment, in line 
with [21,22]. Ideally the leafy parts of the grasses are more utilized. 
Higher values obtained amongst rabbits fed with guinea grass leaf 
did not tarry with the findings of Adeniji [16] which showed low 
dietary fibre in this feed treatment though Onwudike [23] reported 
that increased crude fibre content of a diet reduced feed efficiency 
[24-27].

Conclusion
It was evident that GGL was maximally utilized by grower male 

rabbits in captivity for growth performance hence, feeding of the 
animal with GGL as basal food for table meat production in Nigeria 
and is recommended.
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