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Abstract 
The study examined feed intake, growth performance and blood constituents of growing male 
West African dwarf (WAD) goats fed concentrates varying in Pueraria phaseoloides leaf meal 
(PPLM) content. Four experimental diets that differed in PPLM content; Diets 1 (0% PPLM), Diet 2 
(10% PPLM), Diet 3 (20% PPLM) and Diet 4 (30% PPLM) were fed to the WAD goats using the 4 × 4 
Change-Over Latin Square Design in a study that lasted twelve weeks (four weeks of pre-trial ac-
climatization period inclusive). The trial period comprised four weeks of pre-trial acclimatization 
and four weeks of trial periods; with the first, second and third trials being sandwiched by two ac-
climatization periods; each period lasting one week. The measured parameters were fed intakes, 
live weights, blood proteins (total protein, albumin and globulin) and micro-mineral elements 
(Iron, Copper and Zinc). Crude protein contents of diets ranged between 19.24% and 20.12%. Dif-
ferences in treatment means of feed intakes, changes in live weights, blood proteins and micro- 
mineral elements were not significant (p > 0.05). 
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1. Introduction 
In tropics, goats are major source of income for farmers [1]. The main feeds of goats include: native grasses, le-
gumes, leaves of shrubs and trees on natural grasslands. However, a major constraint to goats’ productivity in 
Nigeria is unavailability of grass species that are adequate in quantity and quality during dry season. The conse-
quence of this is growth retardation of the ruminants [2]. The main concern of animal scientists is adequate pro-
vision of dry season in order to prevent or reduce weight gain and loss during the season [3]. Pasture legumes 
and browse plants have been fed to alleviate feed constraint associated with dry season. Pueraria phaseoloides 
is a perennial legume; its leaves are rich in protein and this makes the legume an excellent protein supplier to 
ruminants when fed [4] [5]. Feeds influence blood constituents [6]-[8] and blood constituents have been used to 
assess health status of animals [9]. This study was aimed at examining the feed intakes, growth and haemato-
logical constituents of growing male West African dwarf (WAD) goats maintained on concentrates varying in 
Pueraria phaseoloides leaf meal (PPLM) content. The study will afford the opportunity of knowing the inclu-
sion level of PPLM that will give optimum growth performance to the growing male WAD goats.  

2. Materials and Methods 

2.1. Experimental Site 
The experimental site was Sheep and Goats Unit of Teaching and Research Farm, Ladoke Akintola University 
of Technology Ogbomoso. Oyo State Nigeria. Ogbomoso is located in the derived savanna zone of Nigeria and 
lies on 8˚7'N and 4˚15'E [10]. 

2.2. Animals and Housing 
Four growing male West African dwarf (WAD) goats were used for the study. The goats were sourced from one 
of the goat markets in Ogbomoso North Local Government Area. The goats were brought to the unit and housed 
in separate pen; each pen had water and feed troughs. The goats were maintained on cassava peels and Gliricidia 
sepium during the first four weeks acclimatization period prior to the start of the study. The goats were served 
cassava peels and Gliricidia sepium between 08:00 and 10:00 hr daily and were drafted to graze on Panicum 
maximum and Pennisetum purpureum grasses around the fenced animal house between 10:00 and 16:00 hr and 
return to their respective pens by 16:00 hrs. Water was offered on ad libitum basis throughout the acclimatiza-
tion and trial periods. The body weights of the goats at the commencement of the study were: 6.0, 7.0, 8.0 and 
10.0 kg. 

2.3. Pueraria phaseoloides Leaf Meal (PPLM) Preparation 
Fresh Pueraria phaseoloides leaves were harvested from New Pasture Introductory Unit and air dried in Pasture 
conservation shed for two weeks and milled using a milling machine with 1 mm sieve to obtain PPLM. The 
PPLM were bagged in ten polythene sacs and preserved pending the time of preparation of the concentrate diets. 

2.4. Experimental Diets and Experimental Design 
The feed ingredients and experimental diets are presented in Table 1; there were four experimental diets: Diet 1 
(0% PPLM); Diet 2 (10% PPLM); Diet 3 (20% PPLM) and Diet 4 (30% PPLM). The diets differed in the level 
of Pueraria phaseoloides leaf meal (PPLM) inclusion. Pueraria phaseoloides leaf meal was used as protein feed 
ingredient and replaced wheat offal. The experimental design was a 4 × 4 Change-Over Latin Square Design 
(Table 2) and the study lasted twelve weeks (four weeks of pre-trial acclimatization period inclusive). 

2.5. Experimental Measurements 
2.5.1. Feed Intake 
A known weight of the experimental diets was offered to the group of goats via the respective feed trough be-
tween 07:30 and 08:00 hr daily. The goats were allowed unrestricted access to the diets till 10:00 hrs when they 
were drafted to graze on Panicum maximum and Pennisetum purpureum grasses around the fenced animal house 
till 16:00 hr before the goats were returned to their respective pens to continue feeding on the concentrate diets in  
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Table 1. Feed ingredients and experimental diets.                                                                

Feed ingredients Diet 1 (0% PPLM) Diet 2 (10% PPLM) Diet 1 (20% PPLM) Diet 1 (30% PPLM) 

PPLM - 2.5 (1.76) 5.0 (3.52) 7.5 (5.28) 

Maize bran 4.0 (1.76) 4.0 (1.76) 4.0 (1.76) 4.0 (1.76) 

Wheat offal 10.0 (6.80) 7.5 (5.1) 5.0 (3.4) 2.5 (1.7) 

DBG 6.0 (4.32) 6.0 (4.32) 6.0 (4.32) 6.0 (4.32) 

DCP 5.0 (0.4) 5.0 (0.4) 5.0 (0.4) 5.0 (0.4) 

Table salt 0.3 0.3 0.3 0.3 

Total 25 kg (CP = 13.3%) 25 kg (CP = 13.34%) 25 kg (CP = 13.40%) 25 kg (CP = 13.46%) 

Nb: PPLM, BDG and DCP imply Pueraria phaseoloides leaf meal, brewery dry grain and dry cassava peels, respectively. 
 

Table 2. 4 × 4 change-over Latin square design.                                                                      

Trial acclimatization 
Period 1 (1 week) 

Diet 1 
(WAD1) Diet 2 (WAD2) Diet 4 (WAD4) Diet 3 (WAD3) 

Trial Period 1 (1 week) Diet 1 
(WAD1) Diet 2 (WAD2) Diet 4 (WAD4) Diet 3 (WAD3) 

     
Trial acclimatization 

Period 2 (1 week) Diet 1 (WAD3) Diet 2 
(WAD1) Diet 4 (WAD2) Diet 3 (WAD4) 

Trial Period 2 (1 week) Diet 1 (WAD3) Diet 2 
(WAD1) Diet 4 (WAD2) Diet 3 (WAD4) 

     
Trial acclimatization 

Period 3 (1 week) Diet 1 (WAD4) Diet 2 (WAD3) Diet 4 
(WAD1) Diet 3 (WAD2) 

Trial Period 3 (1 week) Diet 1 (WAD4) Diet 2 (WAD3) Diet 4 
(WAD1) Diet 3 (WAD2) 

     
Trial acclimatization 

Period 4 (1 week) Diet 1 (WAD2) Diet 2 
(WAD4) Diet 4 (WAD3) Diet 3 (WAD1) 

Trial Period 4 (1 week) Diet 1 (WAD2) Diet 2 
(WAD4) Diet 4 (WAD3) Diet 3 (WAD1) 

Nb: Diets 1, 2 3 and 4 contained Pueraria phaseoloides at 0%, 10%, 20% and 30% levels of inclusion. 
 
their feed troughs. Between 07:00 and 07:30 hr the following morning, the remaining diets in the feed troughs 
were removed and weighed with the aid of a table or kitchen scale (Havana model) to determine daily concen-
trates’ intake of each goat. The total daily intake was taken as the difference between quantity served between 
07:30 and 08:00 hr and the quantity emptied from each feed trough before fresh feeds were served between 
07:30 and 08:00 hr. The feeding trials comprised eight periods that were made up of equal number of weeks (n = 
4) shared between trial acclimatization and trial periods (Table 2). 

2.5.2. Live Weights 
The body weight measurements were first taken on the first day of the trial before the daily feeds were served; 
subsequent measurements taken on weekly basis throughout the study that lasted 12 weeks (four weeks of first 
acclimatization period inclusive). 

2.5.3. Blood Samplings 
On the last day of each trial period, between 07.00 and 08.00 hr, blood samples of all the goats were collected as 
described by [11] from the jungular vein into two 5 ml pre-cooled heparinized and un-heparinized vacuum tubes 
(Becton Dickinson vacutainer systems, Europe). The blood samples were preserved in a plastic container con-
taining ice blocks and taken to the Pathology Laboratory, University of Ilorin Teaching Hospital, Ilorin-Nigeria 
for analysis. 
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2.6. Laboratory Analysis 
The experimental diets were subjected to proximate (crude protein (CP), crude fibre (CF), ether extractives (EE), 
ash and nitrogen free extractives (NFE)) analysis according to [12] procedures. The blood constituents analysed 
as described by [12] were: blood protein (total protein, albumin and globulin) and blood micro-mineral elements 
(iron, copper and zinc). 

2.7. Statistical Analysis 
The experimental data were subjected to analysis of variance (ANOVA) as described by [13]. Treatment means 
were compared using the standard error of the difference (s.e.d.) between means for significance (p < 0.05). 

3. Results and Discussion 
3.1. Proximate and Energy Compositions of Experimental Diets 
Results of proximate and energy compositions analysis of the experimental diets are presented in Table 3; the 
range values of the diets CP (19.24% and 20.12%) revealed that the diets differed marginally in CP contents. 

3.2. Feed Intakes, Live Weights Changes, Blood Protein and Micro-Mineral Elements 
Feed intakes, live weights changes and haematological constituents’ data are presented in Table 4; differences  
 
Table 3. Proximate (%) and energy contents (KCal/100g) of the experimental diets.                                       

Proximate/Energy 
Analysis 

Diet 1 
(0% PPLM) 

Diet 2 
(10% PPLM) 

Diet 3 
(20% PPLM) 

Diet 4 
(30% PPLM) 

Moisture 5.57 3.59 6.34 5.50 

CP 20.11 20.12 19.24 19.24 

CF 7.52 7.41 7.46 10.26 

EE 3.80 2.03 3.69 9.34 

Ash 9.30 15.44 8.26 11.56 

NFE 53.73 51.42 55.02 44.11 

GE 359.58 334.03 360.07 378.46 

Nb: CP, CF, EE, NFE, GE and PPLM imply crude protein, crude fibre, ether extractives, nitrogen free extractives, gross energy and Pueraria pha-
seoloides leaf meal, respectively. 

 
Table 4. Feed intakes, live weight changes, blood proteins and micro-mineral elements of growing male WAD goats on diets 
containing varying levels of PPLM.                                                                              

Parameters Diet 1 
(0% PPLM) 

Diet 2 
(10% PPLM) 

Diet 3 
(20% PPLM) 

Diet 4 
(30% PPLM) s.e.d. 

Feed intakes (kg/wk) 1.020 0.620 0.236 0.606 0.35 

Live weight changes (kg/wk) 0.125 0.050 −0.375 −0.425 0.67 

Blood proteins      

Globulin 29.55 26.36 40.23 33.65 10.53 

Albumin 44.75 48.44 41.82 44.66 4.03 

Total protein 74.30 74.79 82.05 78.31 7.29 

Blood micro elements      

Iron 0.12 0.11 0.13 0.12 0.52 

Copper 0.04 0.05 0.04 0.05 0.32 

Zinc 0.04 0.04 0.05 0.06 0.33 
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between treatments for feed intakes and changes in live weights of the goats were not significant (p > 0.05). 
However, goats on Diets 1 and 2 recorded positive weight changes with goats on Diet 1 having the highest posi-
tive weight change. The highest intake of goats on Diet 1 that lacked PPLM seems to suggest acceptability of 
the diet. Anti-nutrients limit the availability and utilization of nutrients by animals [14]. Previous study [15] re-
vealed that Pueraria phaseoloides contains anti-nutrients such as tannins, phytate, oxalate, HCN and saponin; 
these anti-nutrients probably were responsible for the reduction in both intake and weight gain on diets contain-
ing PPLM. Feed intakes, live weight changes, blood protein and micro-mineral elements of the growing male 
WAD goats were unaffected by the dietary treatments imposed. Feed intake influences growth performance of 
animals [16]. The insignificance (p > 0.05) recorded for changes in live weights of the WAD goats was expected 
because their feed intakes were not significantly different (p > 0.05). [8] did report that protein contents of diets 
influence intake; the insignificance in voluntary feed intakes can be ascribed to the marginal difference in CP 
contents of the diets as revealed in the results of proximate analysis. This is consistent with the previous reports 
by [17] that diets that are marginally different in CP contents are unlikely to influence growth performance of 
animals significantly. Nutrition status influences blood protein constituents [8]. Similarly, the insignificance 
recorded for the blood protein constituents can also be attributed to the marginal difference in CP contents of the 
experimental diets. 
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