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Abstract. This study was conducted to assess the effect of common salt supplementation on the 

performance of young sheep fed maize bran and ground nut hay as basal diet. It covered a period of 

12 weeks. A 3×3 Latin square design was employed in the experiment. The daily feed intake, daily 

body weight gain and feed conversion efficiency were measured during the experimental period. 

Results showed that inclusion of common salt at the level of 1.0% of feed had no significant effect 

on feed intake (p>0.05). There was depressed feed intake as quantity of salt increased from 0.0%, to 

0.5% and 1.0%. The best mean average daily weight gain of 43.35% was obtained with the 1.0% 

salt treatment. Salt inclusion up to 1.0% level in sheep ration, had no adverse effect on performance, 

it rather gave a more favorable weight gain and better feed conversion efficiency. These findings 

are of very practical significance in sheep fattening, especially for farmers in rural setups. 

Introduction 

Nigeria was reported by [1, 2] to have a sheep population of about 22 million heads, which 

were entirely of the hairy thin tailed, West African long legged type, kept primarily for their meat 

and skin. These include the Uda, Balami, Yankasa and West African Dwarf sheep. Sheep (Ovine 

aries) plays an indispensable role in the traditional agriculture and largely subsistence economy, the 

sub-sector contributes about 15.3% of the total agricultural sector [3].  The bulk of these animals are 

kept by rural farmers under extensive management system. Beside meat, sheep are valuable assets 

to the local populace to whom the small stock is an integral part of the family unit and emergency 

source of fund. Sheep is also featured predominantly in the socio-cultural functions like ceremonies 

and religious feast. Sheep and in particular rams, are favorite animals, during Muslim festivals of 

Idel-kabir, by the fact that, fattened rams command very high market prices during the festival.  

Small ruminants (Sheep and goat) contribute 35 % of the national meat supply in Nigeria [4]. The 

output of sheep and goat meat in Nigeria was estimated by [5] to have reached 163 000 tonnes in 

1980. He pointed out that, sheep and goats, are increasingly becoming a major source of animal 

protein in the country. The purpose of rearing sheep in Nigeria are; Source of income generation for 

the farmers, for sacrifice, festival, ceremonies, household consumption and security against crop 

failure [6] Increased sheep population, could contribute towards improvement in human nutrition 

and is particularly significant in preventing protein malnutrition.  

Nutrition and sheep performance: Inadequate nutrition is a major limitation to the productivity of 

sheep in Nigeria and other countries within the arid and semi-arid regions of sub-Saharan West 

Africa. Feeds of good quality and quantity constitute the greatest input in Animal production, not 
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only for production of milk, meat or eggs, but also for growth and body maintenance. High plane of 

nutrition was noted by [8] to foster greater daily gain to puberty, with age at puberty significantly 

lower than on a moderate plane of nutrition The cheaper the feed source without sacrificing quality, 

the better the returns for the farmer. Feeding must provide the sheep with the ingredients it need to 

live, function and reproduce, while meeting up with the required body weight [9]. Sheep have a way 

of converting poor food in to desirable products. None of the domesticated animals surpass sheep in 

their ability to utilize pastures.  The feed conversion ratio (FCR) or feed conversion efficiency 

(FCE) is a measure of an animal’s efficiency in converting feed mass into increased body mass. 

Specifically FCR is the mass of the food eaten divided by the output, all over a specified period. 

Thus feed conversion efficiency is kg body mass gain per kg feed intake (or, in the case of dairy 

animals, kg milk solids per kg feed intake). By way of example, sheep and cattle need more than 8 

kg of feed to put on 1 kg of live weight, their ratio is thus 8:1. Being a ratio, FCR is dimensionless, 

i.e. there is no measurement units associated with FCR. ). Other things being equal, FCR tends to be 

higher for older lambs (e.g. 8 months) than younger lambs (e.g. 4 months) [10]. Good green 

pastures and legume hays (groundnut tops, soybean and cowpea hay) are excellent and practical 

sources of protein for sheep. It was suggested by [11] that a free choice source of water, salt, and 

minerals should be available to rams at all times. He observed that when a sufficient quantity of 

forage is available, sheep are able to meet their nutrient requirements from forage alone along with 

a supplemental source of salt and minerals. When additional energy and protein are required, corn 

and soybean meal commonly form the basis of the grain portion of the diet. 

Common salt as management tool for sheep: Common salt is a condiment as well as nutrient   

[12].  As a condiment salt serve a physiological need, in that it stimulate salivary secretion and 

promotes the action of diastase enzymes. Sodium was reported by [13] to occur primarily in 

extracellular fluids and bones while chlorine is found within cells, in the body fluids, in gastric 

secretions such as hydrogen chloride, and in the form of salt. He pointed out that Sodium (Na) and 

chlorine (cl) serve many functions in the body. They maintain osmotic pressure, regulate the acid-

base balance, and control water metabolism in tissues. When the animal is deprived of salt, feed 

consumption and water intake usually decreases. Milk production and growth rate was also reduced 

coupled with inefficiency in feed use. Sheep, under normal condition, derive salt either from the 

food they eat or from drinking water. Common salt (sodium chloride) is one of the essential 

nutrients in the rations of sheep and lambs, while its proper provision makes for a more profitable 

and satisfactory sheep husbandry.  Sheep must have a free-choice supply of clean, fresh water [11]. 

Salt tolerance of sheep: Sheep and cattle are able to tolerate 7–10% of sodium chloride in the diet 

before feed intake is depressed [14]. Sodium chloride requirement for adult sheep is 3g/Kg DM or 

2g/10KgLW as reported by [9]. However [15 and 16] indicated that, excessive intake of salt depress 

feed intake, digestibility and the growth of ruminants, while moderate levels have beneficial effects 

on production. Better rates of live weight gain were obtained on rams supplemented with common 

salt, compared to those on the control diet with no salt supplementation [17]. Dry lot tests showed 

that lambs consumed approximately 5 to 10 g of salt daily [18]. Addition of 1.2 to 2.6 g of sodium 

per day (as sodium chloride) to the diet of very thin wethers, fed a low-sodium grain diet increased 

growth rate [19]. They stated that the sodium requirement was greater than 0.9 g/d (0.06 percent of 

the diet). From balance data, [20] estimated the sodium requirements for the maintenance of wether 

lambs to be 1.01 g/d (0.18 percent of the diet). When adding salt to mixed feeds, it is customary to 

add 0.5 percent to the complete diet or 1.0 percent to the concentrate portion [21]. It was concluded 

by [22] that the dietary salt requirement for growing lambs ranged between 0.33 and 0.43 percent of 

the air-dry ration (90 percent dry matter). Salt should be fed in the loose form to allow for better 

intake [23]. The level of other minerals in the diet also affects mineral requirements. Too little or 

too much of one mineral can render another one deficient or toxic to the animal. As indicated by 

[24], Dry matter (DM) intake is an important consideration in formulating sheep rations. They 

pointed out that severely restricted DM intake often results in a 5 to 10 fold increase in salt and 

mineral intake, when minerals are offered free choice. They maintained that, feeds excessively high 
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in fiber or water may restrict nutrient intake. Salt can be used as a management tool to gather sheep, 

aid in herding or to improve the range or pasture utilization. Common salt contains 39.34%Na and 

60.66% cl [25]   

Justification and objective: Maize bran is 40% similar in composition to the whole grain [9]. It is 

relatively cheaper than whole grain and encounters almost no competition for consumption by man. 

Maize bran is consumed reasonably well by sheep, goat poultry and other classes of livestock. 

Groundnut hay also served as source of protein for the experimental sheep. Sheep like other classes 

of livestock, require common salt for proper body functions and growth. It is therefore necessary to 

include it in the diet of sheep at specific quantity, for maximal utilization and efficiency of basal 

diets. This work was aimed at assessing the performance of young sheep fed maize bran and 

groundnut hay supplemented with different level of common salt. 

Materials and Methods 

Description of experimental animals: Yankasa rams were used in conducting this research work, 

due to their availability and adaptability to the study area. The breed is considered the most 

numerous amongst the various breeds of sheep in Nigeria, most especially in the Northern part of 

the country where the trial was conducted. Yankasa sheep are of medium size, hairy and has a 

predominantly white color with black patches around the eyes, nozzles and hooves. The mature live 

weight is about 40Kg [7]. While rams have curved horns, they are short or totally absent in ewes. At 

birth, the male weighs about 3.5Kg while the female weighs about 4Kg. A total number of 18 rams,   

about 12 months from delivery, with average live weight of 13 kg were used for this research work. 

The rams were purchased from Beji market near Minna. The trial was conducted at the animal farm 

unit of Federal University of Technology, Minna between 10
th

 August, 2015 and 1
st
 November, 

2015. 

Management of experimental animals: The animals were bathed, treated against external 

parasites and dewormed with Rintal dewormer. The rams were allotted according to body weight in 

to three treatment groups with six animals per treatment. The experimental animals were housed in 

the experimental pen with concrete floor. Prior to introduction of the animals in to the experimental 

pen, the pen was swept, washed and kept clean of any foreign materials. A period of fourteen days 

was allowed for adjustment to the environment and experimental feed, before commencement of 

measurements. The animals were fed maize bran and groundnut hay as basal feeds, while graded 

levels of sodium chloride were mixed as mineral supplements amongst the experimental diets. A 3 

× 3 Latin square design was employed in the experiment. The experiment covered a period of 12 

weeks, excluding two weeks adjustment period preceding commencement of the experiment. Each 

treatment covered three weeks with one week adjustment period between treatments. Rams under 

each treatment were fed the same quantity of basal feed, on daily bases. This was compounded to 

meet the 15% crude protein requirement of sheep per day at 5% body weight. 

The whole experiment went through three corresponding periods numbered I, II and III. Six 

animals were allotted to each of the three treatments labeled T1, T11 and T111. During period 1, 

animals under each of the three treatments T1, T11 and T111 received 0.0%, 0.5% and 1.0% of 

common salt respectively, in relation to the quantity of feed served to them.  While during period 

11, salt was provided at 0.5%, to T1, 1.0% to T11 and 0.0% to animals in T111. The experiment 

was rounded up at Period 111 where 1.0%, 0.0% and 0.5% salt was served for animals in T1, T11 

and T111 respectively. As indicated in Table 1, each of the three treatments were featured in the 

three periods respectively, while performance result of the animals (table 3) were reflections of the 

outcome of the three treatments during periods 1, 11, and 111. Hence the actual impacts of salt 

treatments at 0.0%, 0.5% and 1.0% over the three periods were obtained through Statistical analysis 

using ANOVA (26). 
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Table 1. Allocation of treatments to graded levels of sodium chloride using the 3 X 3 Latin Square 

Design for yankasa ram. 

PERIODS TREATMENTS 

T1  T11 T111 

SODIUM CHLORIDE (%) 

I 0.0 0.5 1.0 

II 0.5 1.0 0.0 

III 1.0 0.0 0.5 

Measurements: Weekly data on weight gain as well as daily records of feed consumption were 

collected during treatment and adjustment periods. Left overs of feeds served the previous day were 

collected the following morning and weighed, to obtain differences of daily consumption. Both the 

initial and final live weights of the experimental animals were taken on weekly bases, per treatment, 

per period. Samples of the feed mixture were also taken weekly for laboratory analysis (Table 2). 

Laboratory analysis were conducted to determine proximate composition of sampled feeds in terms 

of Dry matter (DM), Crude protein (CP), Crude fibre (CF), Ether extract (EE),  Nitrogen Free 

Extract (NFE), calcium (Ca), Sodium (Na), chlorine (cl), phosphorus (P), Metabolic energy (Me), 

kilocalories (kcal). The records obtained from weekly weight readings of periods 1, 11 and 111 

across T1, T11and T111 were statistically analysed. Statistical analysis was conducted by using 

analysis of variance (ANOVA) [26]. The levels of significance between results were tested by Least 

Significance Difference (LSD) in line with [27, 28 and 29].  

Table 2. Proximate Composition of Feeds (%) for yankasa ram. 

Nutrient 

 DM CP CF EE Ash  NFE Ca Na cl P Me 

(kcal/kg) 

Feed  
GNH 92.08

a
 

+0.53 

10.65
a
 

+0.34 

28.00
a
 

-  

2.33
b 

+0.11 

8.74
a
 

+0.74 

35.87 

   - 

0.022
b
 

+1.5 

3.23
b
 

+0.04 

2.63
b
 

+0.5 

0.00014
b
 

- 

2,159.07 

- 

MB 94.7
a
 

+2.00 

9.48
b
 

+0.13 

26.00
b
 

- 

9.83
a
 

0.11 

9.32
a
 

+0.79 

42.75 

- 

0.020
a
 

+1.5 

0.59
b
 

+0.007 

7.55
a
 

+0.02 

0.0002
a
 

- 

2,506.31 

- 

a,b-means in the same column with different superscripts are significantly different (p<0.05)       

±=Standard deviation    

GNH= Ground nut hay: MB= Maize bran. 

Results and Discussion 

Table 3 gives a summary of performance characteristics of animals across all the three 

periods of the trial. Highest mean daily feed intake of 658.35g was obtained from animals allotted 

0.0% salt in treatment 1 (control group), while treatment 111 animals with highest salt inclusion 

level of 1.0% had least mean daily feed intake of 642.95g. There was however no significance 

difference in mean daily feed intake among the treatments. Conversely,  those animals on 1.0% salt 

inclusion level with least feed intake had the highest mean daily weight gain of 43.35g/day, 

followed by those with 0.0% level of salt inclusion, while the treatment 11 animals with  

0.5 inclusion level had the least mean daily weight gain of 16.67g. The mean daily weight gain of 

43.35g obtained from treatment 111 was significantly different from those of 22.62g and 16.67g 

obtained from treatment 1 and 11 respectively. The values obtained for Feed conversion efficiency 

(that is feed/gain or conversion rate) was 100.50, 40.57 and 20.44 for treatments 11, 1, and 111 

respectively. This indicated that animals in treatment 111 had better feed conversion efficiency, 

since the lower the value the better the inclusion level. Animals in the control group with 0.0% salt 

also had a better conversion rate than those with 0.5% salt. Treatments 1 and 111 had significant 

rate of conversion, compared to treatment11.  
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Hence, results from Table 3 are indicators of cumulative responses obtained from the 

animals during periods 1, 11 and 111, at various trial levels of 0.0, 0.5 and 1.0 represented as T1, 

T11 and T111 respectively.  

The least consumption obtained from animals with highest level of salt supplementation is 

contrary to the report by [12 and 30], that when an animal is deprived of salt, feed consumption and 

water intake are usually decreased. However, [30] reported that sheep under natural conditions 

derive common salt either from the food they eat or from drinking water, while [15] reported 

depressed feed intake as a result of high level of salt in the feed of animals. The sodium chloride 

contained in either the basal feed or drinking water could have been sufficient to influence intake, 

even at zero percent inclusion level obtained in T1 throughout the experimental periods. The high 

intake of the salt-free diet could also be because of the tendency of sheep to eat as much feed as 

they want as pointed out by [31]. 

Results obtained from table 3 indicated both the initial and final live weights of the 

experimental animals in the course of the experiment. However it needs to be appreciated that, these 

are cumulative weights obtained from the animals at various readings across the experimental 

periods and treatments. The readings were not for any particular group of sheep as it may appear, 

while the mean daily weight gains were statistically analyzed through ANOVA. The highest mean 

daily weight gain of 45 ± 8.96g was obtained from animals under 1.0% salt treatment. The value 

was significantly different from what obtained in 0.0% and 0.5% salt treatments. This result is in 

line with [17] where daily weight gain of sheep supplemented with sodium chloride was much 

better than those not supplemented. The increase in body weight due to higher intake of salt could 

be attributed to among other functions, the regulatory role of common salt in acid-base balance as 

reported [13].  

Table 3: Performance characteristics of sheep fed graded levels of sodium chloride. 

Values in parenthesis are the standard Error of Means (S.E.M.) for the values immediately above.                                                                                                                                                      

Means in the same row having the same letters are not significantly different (p>0.05)    

(Prd 1, 11 &111)=periods 1, 11 & 111 

 

As evident in table 3, sheep in treatment 111 allotted to 1.0% salt trial had best conversion rate with 

significant difference compared to the other two treatments. Hence this experiment showed that 

least feed intake and highest weight gain was obtained from animals on 1.0% salt treatment. Salt 

inclusion level of 1.0% also gave the best feed conversion rate. Result of this study had indicated 

lower feed intake from sheep on 1.0% salt and better feed utilization as evidenced by better feed 

conversion (table 3). As pointed out by [32], the objective of feed supplementation is to increase 

efficiency of utilization of nutrients. It was asserted by [30] that sheep are more tolerant of salt than 

any other animal and can tolerate a salt concentration of 1% or more provided there is only a small 

proportion of other soluble salt. The above assertion is a clear support to the result obtained by this 

 

Characteristics 

T1(Prd1 11 111) 

0.0% salt 

S.E.M 

T11(Prd 1 11 111) 

0.5% salt 

S.E.M 

T111(Prd1 11 111) 

1.0% salt 

S.E.M 

Initial 

Live weight (g) 

 

12000.00 

 

14500.00 

 

13000.00 

Final 

Live weight (g) 

 

14500.00 

 

16500.00 

 

15550.00 

Mean Daily 

Feed Intake (g) 

 

658.35
a 

(+19.31) 

 

654.47
a
 

(+30.92) 

 

642.95
a
 

(+26.99) 

Mean Daily 

Weight Gain (g) 

22.62
b
 

(+2.39) 

16.67
b
 

(+2.39) 

43.35
a
 

(+8.96) 

Feed Conversion 

Efficiency 

40.57
b 

(+12.95) 

100.50
a 

(+23.79) 

20.44
b
 

(+0.57) 
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work. In view of this and in the light of the result obtained from this study, one could safely 

conclude that salt could be added to sheep ration up to one percent level without any deleterious 

effect. In fact 1.0% level of salt inclusion should enhance efficiency of feed utilization. 

Conclusion 

The result of this experiment showed that although high level of salt inclusion (1.0%) had a 

limiting effect on feed consumption, but not significantly, it however enhanced better feed 

utilization as evidenced by better feed conversion. This level of salt inclusion, also gave highest 

mean daily weight gain of 43.45 ± 8.9g, hence, the inclusion of common salt up to 1.0% in the diet, 

with an adequate level of protein and energy source should therefore bring about better growth rate 

and better utilization of feed even at low level of intake. This is an important economic use of feed 

resources. It is also an economic tool for sheep fattening both for the attainment of market weight 

and animal shows.  It is also an important market value for feed companies that partake in 

preparation of sheep feed, especially for enhancement of fattening. It provides an economic tool for 

sheep fattening so as to attain desired body weight for festivals with achievement of high economic 

returns. 
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