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Abstract: A feeding trial was conducted with thirty (30) weaner rabbits to investigate the nutritive potentials of some 

evergreen tropical browse plants leaves (Ficcus thoningii, Vitex doniana, Daniela oliveri, Sarcocephalus latifolia). Thirty 

mixed breed rabbits were used and randomly assigned to five (5) treatments (T1 - T5). The rabbits on Treatment 1 diet were fed 

concentrate only (control), while those in T2 - T5 were fed as follows; Ficcus thoningii + concentrate of 3% weekly body 

weight, Vitex doniana + concentrate of 3% weekly body weight, Daniela oliveri + concentrate of 3% weekly body weight, and 

Sarcocephalus latifolia + concentrate of 3% weekly body weight, respectively. Results of preliminary (analytical) experiments 

showed that the browse plants contained DE which ranged from 2722.77 to 3180.25kcal, CP from 8.70 to 17.47%, Crude Fibre 

from 7.32 to 22.08%. The rabbits were fed and given drinking water ad-libitum for the twelve-week experimental duration 

during which their haematology and serum biochemical indices were evaluated. Of the haematological parameters, significant 

(P<0.05) differences were observed on Mean corpuscular volume which varied from 65.03 to 81.40x10
15

/fl, while there were 

no differences (P>0.05) on other haematological parameters. However, the values were not far from the normal reference 

values. The diet also had significant (P<0.05) effects on serum biochemical indices such as Total protein which values ranged 

from 4.17b to 6.37mg/dl and glucose from 77.6-100.10mg/dl. However, these values were similar with the normal reference 

values. 
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1. Introduction 

That recent studies on the potential of plant leaves as diet 

for livestock have shown significant growth responses by 

animals fed such leaves. Such leaves have been shown to 

yield relatively higher levels of crude protein and mineral 

and lower crude fibre level than tropical grasses and are 

gaining acceptance as feedstuff in livestock diet and are 

considered to be non-conventional feeding materials. This 

has brought a growing realization in the use of plant leaves as 

diet for livestock. The nutrient profile of these non- 

conventional feeding materials compares favourably well 

with some conventional feeding materials [3]. There is need 

therefore to search for locally cheap sources of feed that are 

readily available particularly those that do not attract 

competition in consumption between humans and livestock 

but have direct relevance in human food channel [2]. 

George [18] stated that even though the bulk of their 

weight is water, leafy vegetable represents a veritable natural 

pharmacy of minerals, vitamins and phytochemicals. He 

concluded that the potassium content of leafy vegetables is 

good in the control of diuretic and hypertensive complication 

in animals because it lowers arterial blood pressure. 

Vegetable like Ficcus thoningii, Vitex doniana, Daniela 

oliveri, Sarcocephalus latifolia are important sources of 

protective foods which are highly beneficial for the 

maintenance of good health and prevention of diseases [18]. 

Animal protein contains the essential amino acids which 

are more balanced and readily available to meet human 

nutritional needs than plant protein [12]. 

Rabbit production has a considerable potential in 

developing countries in alleviating the low animal protein 

intake for the supply of the much needed protein due to the 

low capital investment and space requirement, short 



 International Journal of Applied Agricultural Sciences 2017; 3(4): 92-98  93 

 

generation intervals, rapid growth rate, high reproductive 

potential and ability to utilize the abundant browse plant 

leaves and other fibrous materials [12, 8]. 

In spite of these advantages, rabbit production has not 

received, the desired attention in the tropics. Productivity is 

usually 50% or less of what is typical in the temperate 

countries [12]. While high temperature (Causing heat stress 

and discomfort) may have contributed to the low productivity 

[13], Rabbit farming in Nigeria is relatively new but it has 

the potential of making significant contribution to the country 

meat supply. It involves a low input, low cost system and 

offers a very profitable small scale background production 

due to its size, efficiency and simplicity of management (39). 

The study was conducted, to investigate the nutritive 

potentials of some evergreen tropical browse plant leaves 

(Ficcus thoningii, Vitex doniana, Daniela oliveri, 

Sarcocephalus latifolia) on blood parameters of rabbits. 

2. Materials and Methods 

2.1. Experimental Site 

The experiment was carried out at the Teaching and 

Research Farm of the Federal College of Education Obudu, 

Cross River State. The Farm is located at the Department of 

Agriculture site Obanliku. Obanliku is located in the 

Northernmost part of Cross River State, with height of 74.5m 

above sea level, between longitude 6
o
37” North and latitude 

9
o
13” East within the Tropical Savannah region of Nigeria 

[31], [22]. It is characterized by two distinct seasons, the wet 

season and the dry season. The wet season starts from early 

April to early November while the dry season starts from 

middle November to March. The area is warm with ambient 

temperature range between 20.5°C to 30.7°C having an 

annual rainfall of about 4300mm to 4500mm. Relative 

humidity ranges between 57% in February/March and 89% in 

August/September. 

2.2. Source of the Browse Plant Leaves 

Sarcocephalus latifolia, Vitex doniana and Daniela oliveri 

were all harvested along the College Farm road while Ficcus 

thoningii was harvested from villages surrounding the Farm. 

2.3. Experimental Diets  

The Experimental browse plant leaves were harvested and 

wilted over night to reduce moisture content, weighed and 

fed fresh each morning to the experimental animals. The 

experimental animals were provided with concentrate 

corresponding to 3% of their weekly body weight. The 

animals were fed their various browse plant leaves ad libitum 

throughout the experimental period of twelve weeks. The left 

over feed was collected and weighed each morning before 

the supply of the new browse plant leaves and concentrate, 

the experimental Treatments were represented as follows.  

Treatment 1: concentrate only (control)  

Treatment 2: Ficcus thoningii + concentrate of 3% weekly 

body weight  

Treatment 3: Vitex doniana + concentrate of 3% weekly 

body weight  

Treatment 4: Daniela oliveri + concentrate of 3% weekly 

body weight 

Treatment 5: Sarcocephalus Latifolia + concentrate of 3% 

weekly body weight.  

Experimental diet was formulated as shown in table 1. 

Table 1. Ingredient and Nutrient Composition of concentrate diets (%). 

Ingredient % Inclusion 

Maize 46.79 

Rice offal 22.90 

Full fat soyabean 19.07 

Groundnut cake 9.53 

Bone ash 2.00 

Common salt 0.25 

premix 0.25 

Methionine 0.10 

Lysine 0.10 

Total 100.09 

Analyzed Nutrient Composition (%)  

Dry Matter 91.23 

Crude Protein 18.00 

Ether Extract 4.95 

Crude Fibre 11.00 

Ash 9.55 

NFE 47.03 

DE(Kcal/kg) 2740.48 

Dry Matter 91.23 

Each 1kg of vitamin/mineral premix manufactured by BEAUTS Co. Inc. 

Man, U.S.A, contains Vitamin A 220,000, Vitamin D 66,000, Vitamin E 44, 

014; Vitamin K 88 mg; Vitamin B 12; 0.76 mg; Niacin 1122 mg, Calcium 

27%, Phosphorus 10%, Iron 0.6%, Zinc 0.35%, manganese 0.25%, Copper 

0.06%; Iodine 0.002%, Cobalt 26 ppm, Selenium 4pp. ME = Metabolizable 

Energy. 

2.4. Management of Experimental Animals and Design 

Thirty mixed breed (California, chinchilla, New Zealand) 

weaned rabbits with average weight of 365.00g and of both 

sexes were used for the experiment. The rabbits were 

obtained from a local farmer in Makurdi. The rabbits on 

arrival were allowed a preliminary feeding period of seven 

days for acclimatization. They were then weighed and 

randomly allocated to treatments. The rabbits were assigned 

to five dietary treatments with six replicates each in a 

Completely Randomized Design (CRD). Each rabbit in a 

treatment serve as a replicate and were housed individually in 

wire mesh hutches measuring about 60x40x40 cm containing 

a feeder and a drinker. The rabbits were fed on their various 

experimental diets daily for 12 weeks. Each rabbit was 

inspected daily for good health. Prophylactic medication was 

administered against pathogens infection. Standard health 

and sanitation procedures were strictly observed during the 

experimental period. 

2.5. Chemical Analysis  

The proximate analyses of Ficcus thoningii, Vitex doniania, 

Daniela olveri, Sarcocephatus latifolia and experimental diet 
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were carried out according to AOAC [4]. 

2.6. Anti-nutritional Factors of the Browse Plants Leaves 

Phytate in the leaves was estimated as phytic acid using 

the method of [27] and by titration method described by 

Wheeler and Ferrei [45]. Saponins was determined 

gravimetrically by the method of [41] as reported by [5]. 

Oxalate was determined titrimetrically as described by 

Chinma and Igyor [14], Tannin was determined using the 

methods described by [9]. Alkaloid was determined by the 

method described by Harbone [20]. 

2.7. Blood Parameters 

At the end of the feeding trial, three (3) rabbits per 

treatment were selected for the evaluation of haematological 

indices and serum biochemical variables. Two (2) milliliters 

(ml) of blood sample was collected from the external jugular 

veins of the rabbits by vein puncture using 5 ml disposable 

needles into a labeled sterile bottle containing ethylene 

diaminetetra acetic acid (EDTA) an anticoagulant, 1ml of the 

powder for 1ml of blood was used. The collection sites were 

sterilized with 70% alcohol and Zylene applied to dilate the 

veins. Haematological indices analyzed include Red Blood 

Cell count (RBC), White Blood Cell count (WBC), 

Haemoglobin concentration (Hb), Packed Cell Volume (PCV) 

and Mean Corpuscular Volume (MCV). 

The improved Nuebaer Haemocytometer method 

described by Jain [23] was used to estimate the red and white 

blood cells, haemoglobin method according to [25]. Packed 

Cell Volume (PCV) was determined by using Wintrobs 

Microhaematocrit method [15], the determination of the 

distribution of the various blood cells was done by Shilling 

method of differential leucocyte counts [30], and Mean 

Corpuscular Haemoglobin (MCH) and Mean Corpuscular 

Haemoglobin Concentration (MCHC) were computed 

according to Jain [23]. 

A second set of tubes free of anticoagulant was used to 

collect blood samples for Serum biochemical analysis. The 

blood was allowed to clot to obtain Serum by allowing the 

blood sample to stand for 2 hours at room temperature, and 

centrifuged using the High Speed Wintrobes 

Microhaematocrit for 10 minutes at 2000 rpm to separate the 

cells from the serum. Serum is preferred for estimation of 

biochemical substances because many of these substances are 

present in difference concentrations in the serum and the 

RBC and it is the concentration in the serum which changes 

in disease or abnormal conditions, and therefore aids in 

diagnosis [40] 

Serum protein, globulin and urea were analyzed using 

Sigma Kids, glucose was analyzed according to [38] and 

cholesterol according to [40] 

2.8. Statistical Analysis 

All data obtained were subjected to Analysis of Variance 

(ANOVA) using [29]. 

3. Results and Discussion 

3.1. Proximate Composition of Experimental Browse Plants 

Leaves 

The proximate composition of experimental browse plant 

leaves is shown in table 2. The range of crude protein of 8.75 

to 18% reported of the browse plant use in the experiment 

was within the range of 5.00 to 35.00% reported by [11] for 

tropical browse plant leaves and is also within the range 

reported by [42] of 7.00 to 28% for most browse plant leaves.  

The CF range of 7.32 to 22.08 was a bit lower than the 

value 9.00 to 30.00% obtain by [11] and that reported by [42] 

of 9.0 to 37%. The EE range of 2.00 to 6.41% present in 

experimental browse plant leaves was also within range (1.5 

to 12.00%) reported by [42]. These differences could be 

attributed to variations in location and varieties of browse 

plant leaves. 

Table 2. Proximate composition of experimental browse plant leaves (%). 

Parameters (Ft) (Vd) (Do) (Sl) 

Dry Matter 92.28 93.21 92.52 90.22 

Crude protein 17.47 13.10 8.70 8.75 

Ether Extract 2.65 4.63 6.41 2.00 

Ash 15.35 7.78 10.08 5.09 

Crude Fibre 22.08 11.17 14.47 7.32 

Nitrogen Free Extract 65.27 56.53 52.86 67.06 

DE (Kcal/kg) 3180.25 2870.25 2722.77 2867.98 

Ft= Ficcus thoningii, Vd = Vitex doniana, Do = Daniela oliveri, Sl = 

Sarcocephalus latifolia, DE= Digestible Energy obtained using the formula 

recommended by Pauzenga Equation (1985) i.e. DE = (37 x %CP) + (81.8 

x %EE) + (35.5 x %NFE) 

3.2. Anti-nutritional Factors of Experimental Browse 

Plants Leaves 

Anti-Nutritional factors of experimental browse plant 

leaves are shown in table 3. The percentage components of 

anti-nutritional factors in this present study were low but 

comparable with the reports of [6], [28]. Among the anti-

nutritional factors, the tannin content of 1.22, 2.34, 5.1 and 

0.34 obtained in Ficcus thoningii, Vitex doniana, Daniela 

oliveri, and Sarcocephalus latifolia respectively were 

comparable to values (0.13 to 6.31%) reported previously by 

[19]. A threshold concentration of 5% tannin had been 

reported above which there is rejection of browse plant 

leaves by goats [36]. 

The phytin levels reported in this study ranged from 0.42 

to 4.02 mm/100g, which is lower than the 13.80 to 

25.20mm/100g reported by [35] for the southeastern browses 

in Nigeria. These levels are unlikely to have any adverse 

effects on animals. A threshold concentration of 15.90 - 

30.50 mm/100g has been reported for rabbit. 

The oxalate content of the browse species was not 

consistent with the reported values (1.49 to 5.79%) of some 

browse plants relished by ruminants in Nigeria [17]. Oxalate 

content in this present study was low. It has been reported 

that 20g/kg oxalate can be lethal to chicken [1]. A threshold 

concentration of 25 -30 g/kg may not be harmful ruminant 
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and pseudo-ruminant. 

The saponin content of 0.002-2.55 mm/100g was also low 

as in other leguminous browse species. Oduguwa et al. [33] 

reported values of 3.24% and 3.47% for Parkia biglobosa 

and Afzelia africana respectively. Feedstuffs containing 

saponin had been shown to be defaunting agents [44]. 

Cheeke [10] reported that saponin has effect on erythrocyte 

haemolysis, reduction of blood and liver cholesterol, 

depression of growth rate, bloat (ruminant) inhibition of 

smooth muscle activity, enzyme inhibition and reduction in 

nutrient absorption. Saponins have been reported to alter cell 

wall permeability and therefore produce some toxic effect 

when ingested [7]. The anti-nutritional effects of saponins 

have been mainly studied using alfalfa saponins. Sharma and 

Chandra [41] observed that 4-7 weeks of ad libitum feeding 

of albizia gave rise to toxic manifestation in sheep. 

Symptoms include listlessness, anorexia, weight loss and 

gastro-enteritis. Though the level of saponin recorded in this 

present study may not pose any problem to the animals. A 

threshold concentration of 0.004 -5.65 mm/100g has been 

reported by [7]. 

Table 3. Anti-Nutritional factors of experimental browse plant leaves. 

Anti-nutrient (mm/100g) (Ft) (Vd) (Do) (Sl) 

Tannin 1.22 2.34 5.1 0.34 

Phytate 4.02 0.18 - 0.42 

Oxalate 12.3 0.39 - - 

Saponins 3.60 - 0.002 1.25 

Alkaloids - 0.89 0.001 2.38 

Ft= Ficcus thoningii, Vd = Vitex doniana, Do = Daniela oliveri, Sl = 

Sarcocephalus latifolia,, (-) = not present 

3.3. Haematological Indices of Rabbits Fed Concentrate 

Diet and some Evergreen Tropical Browse Plant 

Leaves 

Haematological indices of rabbits fed concentrate diets and 

some evergreen tropical browse plants leaves are presented in 

table 4. The RBC values of 4.57 to 5.67 x 106µl obtained in 

this study was within the normal reference values of 3.7 to 

7.5x106µl, reported by [21]. This may be an indication that 

the browse plant leaves did not have some detrimental effect 

on the RBC of the rabbits. The WBC of T 4 and T 5 (4.80 

and 5.10 x103µl) respectively were below the normal 

reference range of 5.2 to 16.5 x 103µl [21] for normal rabbits, 

this may be an indication that the Daniela oliveri and 

Sarcocephalus latifolia in the diet suppress haemopoietic 

tissue, hence inadequate WBC were produced [34]. However, 

the effect of inadequate WBC did not occur in T 4 and T 5 as 

the rabbits were healthy throughout the experimental period 

and no mortality was recorded. The WBC of T 1, T 2 and T 3 

(7.07, 6.43 and 6.73 x 103µl) respectively were within the 

normal reference range of 5.2 to 16.5 x 103µl [34] for normal 

rabbits, this may be an indication that adequate WBC was 

produced as the rabbits were healthy throughout the 

experimental period. 

Haemoglobin values of 12.00 to 12.97 g/dl were recorded 

in this study and were within range of 11 to 14.5 g/dl 

reported by [43] for normal rabbits. This may be suggested 

that, the utilization of the experimental browse plant leaves in 

rabbit diet did not impair nutrient availability in the diet such 

that would cause anaemic condition and that protein intake 

was adequate. The PCV values of 36.00-39.00% obtained in 

this study are within the normal range of 26.7-47.2% 

reported by [34] for normal rabbits. It thus means that, the 

nutritional adequacy of the diet was maintained by all the 

browse plant leaves used. 

The MCV values obtained in this study for T 1, T 2, T 3 

and T 5 (71.73, 68.40, 72.43 and 65.03x1015/fl respectively) 

were observed to be within the normal reference range of 

(58.0 to 76x1015/fl) reported by [34] for normal rabbits. 

While MCV value of T 4 (81.40x1015/fl) was observed to be 

higher than the normal reference range of 58.0 to 76x1015/fl. 

[26] reported that reduction or abnormal values of 

Haematology indices may indicate a low protein intake, liver 

damage, anaemia or parasitological infestation. This however 

did not apply to the rabbits in T 4 as the animals were not 

seen with any of these abnormalities. 

Table 4. Haematological indices of rabbits fed concentrate diet and some evergreen tropical browse plant leaves. 

Parameters T1 (control) T2 (Ft) T3 (Vd) T4 (Do) T5 (So) NRV SEM P value 

(RBC) x106/µl 5.20 5.23 5.27 4.57 5.63 3.70-7.50 0.39 0.596 

(WBC) x103/µl 7.07 6.43 6.73 4.80 5.10 5.20-16.5 0.72 0.278 

(Hb) g/dl 12.43 12.53 12.97 12.77 12.00 11.6-14.5 0.68 0.923 

(PCV) % 37.33 37.67 39.00 38.33 36.00 26.7-47.2 2.06 0.918 

(MCV) x1015/fl 71.73ab 68.40ab 72.43ab 81.40a 65.03b 58.0-76.6 3.91* 0.198 

Ft= Ficcus thoningii, Vd = Vitex doniana, Do = Daniela oliveri, Sl = Sarcocephalus latifolia, abc Mean on the same row with different superscripts are 

significantly different (p<0.05), SEM = Standard Error of Mean, *= Significant difference (p<0.05), NRV = Normal Reference Value, RBC = Red blood cell 

count, WBC = White blood cell count, Hb = Haemoglobin concentration, PCV = Packed Cell Volume, MCV = Mean Corpuscular Volume. 

3.4. Serum Biochemical Variable of Rabbits Fed 

Concentrate Diet and some Evergreen Tropical Browse 

Plant Leaves 

Serum biochemical variable of rabbits fed concentrate 

diets and some evergreen tropical browse plants leaves is 

presented in table 5. The total protein in this study varied 

from 4.17g/dl to 6.37g/d and it is not in agreement with the 

normal reference value (5.3 to 6.0 g/dl) reported by [43] for 

rabbits, except for rabbits in T5 which had a value of 5.60 

g/dl that was in agreement with the normal reference value. 

However, rabbits in T1, T2, T3 and T4 diet had abnormal 

values from the range, this may imply that the rabbits were 

under thermal stress thus there was deviation in total serum 
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protein. Kaneko [24] reported that thermal stress causes an 

increase in adrenal activity resulting in increase or decrease 

turnover which leads to changes in total serum protein. 

Sarcocephalus latifolia must have helped in the reduction of 

internal thermal stress which helped in osmotic balance 

between the circulatory blood and tissues space [24]. Total 

protein concentration is a measure of the quality of the diet 

consumed by livestock. Thus from the performance of the 

rabbits it can be inferred that the various experimental diet 

contained adequate nutrients for the healthy growth of 

growing rabbits. 

The globulin values obtained ranged from 2.37 to 5.20 g/dl. 

The serum globulin value of the control group was 2.37g/dl 

and it was in line with the globulin values for rabbits fed the 

browse  plant leaves diet. This may be an indication that the 

browse plant leaves as diet did not adversely affect the 

nutritional status of the experimental animal. 

The serum urea nitrogen of 41.60 mg/dl for T4 in this study 

is higher than the normal reference values of 30.0 to 37.3 

mg/dl [30], except for T1, T2, T3 and T5 that were within the 

reference value of [30]. The values obtained in T4 was lower 

than the reference values of 45.7 to 68.9mg/dl [43] and 81-

250 mg/dl [21]. Abnormal level of serum urea is an 

indication of the quality of protein fed. Urea is a function of 

protein quality, and high urea indicates low protein quality 

fed [16]. Since urea was highest in T4, it may be suggested 

that Daniela oliveri increased the level of urea in rabbit diet. 

Table 5. Serum biochemical variables of rabbits fed concentrate diet and some evergreen tropical browse plant leaves. 

Parameters T1 (control) T2 (Ft) T3 (Vd) T4 (Do) T5 (So) NRV SEM P value 

Total Protein (g/dl) 4.90ab 4.97ab 6.37a 4.17b 5.60ab 5.30-6.00 0.60* 0.296 

Globulin (mg/dl) 2.37 5.20 4.17 2.63 2.40 - 1.21 0.538 

Urea (mg/dl) 34.83 37.67 35.20 41.60 36.37 30.0-37.30 3.16 0.698 

Glucose (mg/dl) 77.6c 82.93bc 92.93ab 100.1a 98.03a 65.3-74.80 2.76* 0.002 

Cholesterol (mg/dl) 64.67 60.67 72.33 51.30 59.07 77.9-134.4 8.47 0.651 

Albumin (mg/dl) 3.57 3.13 3.33 3.67 4.10 2.40-6.10 0.45 0.735 

Ft= Ficcus thoningii, Vd = Vitex doniana, Do = Daniela oliveri, Sl = Sarcocephalus latifolia, abc Mean on the same row with different superscripts are 

significantly different (p<0.05), SEM = Standard Error of Mean, *= Significant difference (p<0.05), NRV = Normal Reference range. 

Glucose levels of 77.60 to 100.10 mg/dl in this study are 

higher than 65.3 to 74.8mg/dl reported by [30], and 63.83 to 

82.93 mg/dl reported by [32]. This showed a tendency 

towards hyperglycaemic condition, hyperglycaemia implies 

high blood glucose levels which in extreme cases results to 

death. High blood glucose levels in rabbit could also occur 

due to little insulin production and disturbance in digestion 

[30]. The abnormal range of serum glucose level obtained for 

rabbits in this study indicate that, the rabbits were probably 

suffering from disturbance in digestion due to low 

environmental temperature as at the time of the experiment 

(April to July). 

The serum cholesterol obtained varied from 51.30 to 72.33 

mg/dl, and were below normal reference values of 77.9 to 

134.4 mg/dl [43]. The experimental rabbits were not 

vulnerable to coronary condition which may result to ill 

health when the serum cholesterol is low, since values 

obtained were below the normal reference value. The serum 

albumin values of 3.13 to 4.10 mg/dl obtained in this study 

are also within the normal range of 2.4 to 6.1 g/dl [43]. Thus, 

the various browse plant leaves as diet did not adversely 

affect the nutrient quality of the experimental diet. 

4. Conclusion 

1) The proximate composition of experimental forages of 

the test ingredient revealed that the forages did not 

interfere with nutrient and chemical absorption by 

rabbits since most of its anti-nutritional factors were in 

very low amount. 

2) The values of haematology and serum biochemistry 

were comparable with the normal reference values, an 

indication of nutritional adequacy and safety of the 

browse plant leaves. The rabbits were able to meet their 

nutrient requirements for tissue accretion. 
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