
Nutrient requirements of the indigenous and crossbred goats in 
Nigeria

1,2 1,5 1 1,4 1,3D.P. Toviesi *, O. S. Olarinwa , Z. O. Bello , M. O. Adewumi , G. C. Obi , 
1 1 1

F. I. Dada , F. O. Emmanuel  and E. I. Mustapha

1World Bank Centre of Excellency in Agricultural Development and Sustainable Environment (CEADESE), 
Federal University of Agriculture, Abeokuta, Ogun State, Nigeria.
2Institute of Food Security, Environmental Resources and Agricultural Resources (IFSERAR), Federal 
University of Agriculture, Abeokuta, Ogun State, Nigeria.
3The Federal Polytechnic, Ilaro, Ogun State, Nigeria.
4Federal College of Animal Health and Production Technology, Ibadan, Oyo State, Nigeria.
5Oyo State College of Education, Lanlate, Oyo State, Nigeria.

Article Information
Keywords
Nutrient requirements, breeds, 
goats, WAD, milk

Corresponding Author
D.P. Toviesi

Article History
Received: August 11, 2025
Accepted: December 12, 2025
Published: December 30, 2025

Article can be accessed at
www.aabrjournalaaua.org.ng

Annals of Animal and Biological Research, 2025; 5(1)
© 2025 Department of Animal Science, Adekunle Ajasin University, 
Akungba-Akoko, Nigeria

The goats are multipurpose animals that are often referred to as the ''poor man's cow'' 
because they thrive in places where other animals usually struggle to survive. They 
exist in almost all regions of the world. Prominent Nigerian breeds of goat include the 
West African dwarf (WAD), the Red Sokoto, Sahel goats and KALAWAD. KALAWAD 
goats are the crossbred between WAD doe and the Kalahari Red buck. The Kalahari 
Red goat was imported to Nigeria by the Federal University of Agriculture for 
multiplication and improvement of local breeds in 2011. It is indigenous breed of 
South African sub-region in the Kalahari Desert across the South Africa, Namibia and 
Botswana. The indigenous goat breeds in Nigeria have received inadequate attention 
to unveil their potential as milk-producing animal. The attentions have always been 
on meat production and probably some by-products such as skins and fibres. Nutrient 
requirements of these indigenous breeds and their crosses in Nigeria have also been 
undermined. Hence, the full potential of the breeds has not been harnessed. The 
essential nutrients required by goats to meet their daily needs for maintenance and 
productivity are water, energy, protein vitamins and minerals.  Understanding and the 
knowledge of these breeds and their nutritional requirements are needed to harness 
the full potential of the Nigerian breeds of goats and their crosses for adequate milk 
production and other products. The aim of this review is to identify Nigerian breeds of 
goats with their crosses and their nutrient requirements.

Abstract

Original Article

INTRODUCTION
OVERVIEW OF THE GOAT BREEDS 
IN NIGERIA
The goat or domestic goat (Capra hircus) is 
a species of goat-antelope that is mostly 
kept as livestock. It was domesticated from 

the wild goat (C. aegagrus) of Southwest 
Asia and Eastern Europe. The goat is a 
member of the family Bovidae, meaning it 
is closely related to the sheep. It was one of 
the first animals to be domesticated, in Iran 
around 10,000 years ago. Goats have been 
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used for milk, meat, wool, and skins across 
much of the world. Milk from goats is often 
turned into cheese. In 2022, there were 
more than 1.1 billion goats living in the 
world, of which 150 million were in India. 
(Chungsiriwat, 1995; Akintunde et al., 
2024)

Goat is a multipurpose animal which 
provides meat, milk, clothing, fertilizer, 
loyalty and companionship. The animal is 
alert, intelligent and socially inclined 
(Daramola, 2025). Goat forms an important 
economic and ecological niche in 
agricultural systems throughout the 
developing countries and provides savings 
bank for smallholder farmers in rural areas 
(Aina, 2012). Thus, goats are an important 
livestock component in all agro-ecological 
zones in the developing nations. 

The recent survey studies by the National 
Agricultural Sample Census (NASC, 2022) 
indicates a varied average number of goats 
pe r  househo ld  in  Nige r i a ,  w i th  
approximately 5 to 9 goats being the typical 
range for a significant portion of 
agricultural households. Some of the 
indigenous goat breeds in Nigeria include 
the West African Dwarf goat, the Red 
Sokoto goats, the Sahel goat and the 
KALAWAD goats.  Importance of the 
present review on the indigenous goat 
breeds in Nigeria will enable individuals to 
have understanding of the breeds and their 
nutrient requirements for breeding and 
production.

West African Dwarf goat
The West African Dwarf (WAD) goats are a 
small bodied breed of animal native to 
humid tropics. WAD goats are widely 
distributed across the rainforest belt of 
southern Nigeria. They are short-legged 

and small bodied animals. They also 
present variable coat colours, ranging from 
black, brown, gray, pied, red and white, and 
sometimes combinations of these in a 
variety of patterns (Ozoje and Mgbere, 
2002; Rotimi et al., 2017). They thrive in 
hot, humid climates and have resistance to 
m a n y  l o c a l  d i s e a s e s ,  s u c h  a s  
trypanosomiasis which had its vector as 
tsetse flies. Although these goats are 
typically black, individuals with patched, 
pied, or entirely white coats colour are also 
found, even in coastal areas. Epstein(1971); 
Barbara and Dafydd, 2007; Valerie et al., 
2016 suggest that the presence of distorted 
forms and very short legs indicates 
achondroplasia (a genetic condition 
affecting a protein in the body called the 
fibroblast growth factor receptor). Their 
small size is likely an adaptation to their 
environment, although the exact selective 
force remains unclear. In semi-arid zones, 
WAD goats resemble the Sokoto Red breed. 
However, physiological studies have 
demonstrated that WAD goats do not 
exhibit particular adaptation to high 
ambient temperatures; for instance, 
conditions around 30˚C with 60% relative 
humidity result in reduced food intake 
(Montsama et al., 1985; Kalio and Oko, 
2005).

The WAD goat is one of the popular goat 
breeds kept by families in Nigeria and West 
African sub-region with a population of 
about 11 million in the South- Eastern part 
of Nigeria alone (Chiejine et al., 2015; 
Rotimi et al., 2015). The WAD goats are 
adapted better to tropical environment of 
the region of West Africa than any other 
breed of goats (Shittu et al., 2016).  The 
N i g e r i a n  D w a r f  g o a t  h a s  b e e n  
internationally recognized as dairy and 
companion animal since 1854 (Aina, 2012). 
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For Nigerians to improve their animal 
protein intake, sustainable production of 
livestock had been suggested by livestock 
researchers (Chidebelu, 1998). Of these 
livestock, goat production is recommended 
due to its beneficial effects, some of which 
include provision of important products 
(meat, milk, skin and hair) as a form of 
investment, assurance against crop failure, 
prest ige,  sources of  income and 
employment (Ayoade, 2010). Disease 
tolerance wise, WAD goats are among the 
few important trypanotolerant livestock 
species of humid Nigeria. 

The Red Sokoto goats
The Red Sokoto goat (RSG) or Maradi is 
the most predominant breed and accounts 
for about 70% of Nigeria's total goat 
population. It is commonly found with the 
agro-pastoralist mainly within the northern 
sub-humid and semi-arid zones of the 
country (Akpa et al., 2001).

The Sokoto red goat is probably the most 
widespread and well known in Nigeria 
(Haumesser, 1975; Isaac and Ibrahim, 
2006). It is the usual village goat in northern 
two-thirds of the country, although it is less 
common with transhumant pastoralists. The 
most complete overview of the breed is in 
the report of Robinet (1967) and (Ijomanta 
(2012) comprehensive survey which 
integrates data from Nigeria and Niger 
Republic sub-region. The Red Sokoto goat 
is the only Nigerian breed for which there is 
a record of systematic attempts to stabilize a 
particular type of breed (Yakubu et al., 
2010). The Red Sokoto goat was the source 
of “Morocco leather” known in Europe 
from the medieval periods onwards. It 
acquires this name because it was 
transported across the Sahara by caravans 
controlled by Moroccans merchants as the 

time. The Sokoto red is still known for its 
suitability for fine leathers (Yakubu et al., 
2010). The skins have coarse, thinly-spaced 
outer hairs and small sweat and wax glands 
and that they lack back fat. This breed of 
goat is one of the few well-defined breeds 
and characterized by its uniform dark-red 
coat colour. A relatively small sized goat 
(60 cm height and 27 kg weight) but are 
generally larger in Niger Republic; fine 
head with prominent forehead; mucous 
membrane is black; both sexes have short to 
medium horns; ears are short and usually 
carried horizontally, but longer and semi-
pendulous in Niger Republic; toggles are 
rare; beard of profuse hair in males but 
usually absent in female counterparts; 
forehead often covered with hair which is 
often longer, bushier and darker in males 
than in females; males carry a light mane 
extending to the shoulders; neck is short, 
thin and very mobile; coat colour is usually 
red in Nigeria but lighter and occasionally 
almost chestnut in red Sokoto; males are 
invariably darker than females and may 
have a black back stripe; tail hair usually 
black; known for good quality skin (Wilson, 
1991; Habibu et al. 2016; Ka'oje, and Bello, 
2021). 

The Sahel goat
The Sahel goat is found along the northern 
border of Nigeria particularly Borno state 
where it is often known as “Balami”, 
although the name has not been adopted as 
it would lead to confusion with the better 
known sheep breed of the Balami. Though, 
there is close genetic relationship between 
the Sahel and Red Sokoto goats (Murital et 
al., 2015; Shoyombo et al., 2015; Ojo et al; 
2018). Wilson (1991) uses “Sahel”, which 
seems appropriate, as this race is distributed 
from Senegal to Sudan, in the northern part 
of Nigeria. The Sahel goats are generally 
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the breed preferred by pastoralists, the goat 
breed is best suited to living in arid, dry, 
desert conditions, and would not survive for 
long in a forest zones. They are known for 
their ability to travel long distances in 
search of food, water and can feed on 
abundance of different vegetation 
(Iheanacho and Ali, 2010). Sahel goats are 
similar in appearance to the sheep with 
which they are often herded. The coat 
colour is white or dappled, the ears 
pendulous and the legs are notably longer 
than other breeds of goat. Wilson et 
al.(1984); Arenas-Báez et al. (2023) 
studied the productivity of goats and 
traditional management in the republic of 
Niger and also included a valuable table of 
comparative data from other studies. 
Wilson and other researchers also studied 
the productivity of Sahel goats in republic 
of Mali (Wilson and Durkin, 1983).

The Sahel goats are a dual-purpose breed 
and they are raised mainly for meat and skin 
production purposes in their native Mali, 
while they are also sometimes raised for 
their milk, but not often. At full maturity, a 
buck weighs up to an average of 56.7kg at a 
height of between 70-85cm. The breed is 
best known for their thin narrow frame. 
They are found in a variety of colours from 
cream, to reddish brown, black, pure white, 
grey, pied, brown, or mixture of colours. 
Their hair is short and stuff, while their ears 
are semi-pendulous (Kwari et al., 2004; 
Murital et al., 2015). A horned breed, Sahel 
goat also has long, narrow legs. What is 
usual about Sahel breed of goat is that the 
udders are split in half in females, and so are 
the scrotums of bucks. They are very strong 
animals, due to where they reside, they can 
survive very hot conditions. Does make for 
excellent mothers and tend to kid at 18 
months old. They can produce up to two 

kids at a time, but usually have only one. 
Their lactation period lasts 5-6 months 
(Yakubu et al., 2010)

The KALAWAD Goat 
The Kalahari Red goat in Nigeria was 
imported from South Africa by the 
management of Federal University of 
Agriculture, Abeokuta for the purpose of 
multiplication and improvement of 
Nigerian local breeds of goat. One of the 
achievements of the purpose is the 
KALAWAD. The KALAWAD goat is the 
crossbred resulting from the crossing of 
pure Kalahari Red bucks and West African 
Dwarf (WAD) female (Does). The 
crossbreeding programme began in the 
Livestock Production Research Programme 
(LPRP) of the Institute of Food Security, 
Environmental Resources and Agricultural 
Research (IFSERAR), Federal University 
of Agriculture Abeokuta, Ogun State, 
Nigeria in year 2013. The crosses were 
better in terms of live weight and growth 
than WAD goats.  The first filial generation 
of the crosses were better in terms of birth 
weight and growth (Oderinwale et al., 
2017a and 2017b). The survivability of the 
kids are better than their grant parents 
(Toviesi et al., 2019). The male crosses are 
bigger and higher than the female 
counterpart. Their skin coat colours can be 
pure brown; brown with black patches; 
b l a c k  w i t h  b r o w n  p a t c h e s  a n d  
amalgamation of more than two colours just 
like WAD goats (Toviesi, et al., 2024) .But 
in most cases predominant coat colour is the 
pigmentation red coat colour of the 
Kalahari red goat (Shittu et al., 2016). 
KALAWAD goats adapt well to the tropical 
environment and also trypanotolerant. In 
nutritional study carried out by Olalere et 
al. (2024) reported that the KALAWAD 
bucks performed well when fed with 
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Brachiaria ruziziensis and Panicum 
maximum and the mixture of the two 
forages.

Though, the Kalahari red is not one of the 
Nigerian breeds of goat. This is the breed of 
goat that was imported from South Africa to 
Nigeria by the management of the Federal 
University of Agriculture, Abeokuta in 
2011 (Okwelum et al., 2018). The Kalahari 
Red is regarded as an indigenous goat breed 
originating from South Africa in the 
Kalahari Desert which cut across South 
Africa, Botswana and Namibia.  Records 
indicated that the goats have been selected 
from lop-eared animals that migrated with 
various tribes of people to the southern part 
of Africa more than 2000 years ago 
(Epstein, 1971; Okwelum et al., 2018). 
Breeders from the Northern Cape Province 
in South Africa and the southern part of 
Namibia, specifically the Kalahari Desert 
area, selected animals slightly smaller than 
the red and white improved Boer goat, but 
with uniform red pigmentation. The 
Kalahari Red was recognized as a landrace 
breed in 1998 with the establishment of a 
breeder's organization (Kotze et al., 2004). 
Today, this breed of goat is an important 
meat-producing animal in South Africa 
with characteristics such as adaptation to 
arid and semi-arid savannah, good foraging 
and excellent mothering abilities (Toviesi, 
2015). It is regarded as a “minimum 
care/maximum profit” breed (Ramsay et 
al., 2001). Kalahari red goats have adapted 
to tropical climate of Nigeria been breeds of 
goat brought from the subtropical climate 
(Shittu et al., 2016). The aim of the 
crossbreeding programme was to combine 
the qualities of both the indigenous and 
exotic breeds to achieve quality meat 
production (Oderinwale et al., 2017a; 
Toviesi et al., 2019).

NUTRITIONAL REQUIREMENTS OF 
GOAT
Goats require nutrients for body 
maintenance, growth, reproduction, 
pregnancy, and production of products such 
as meat, milk and hair. The groups of 
nutrients that are essential in goat nutrition 
are water, energy, protein, minerals and 
vitamins (Coral, 1996; Oduguwa and Adu, 
2010). The daily nutrient requirements are 
different for bucks, young goats and does 
with a high production potential and at 
various stages of development and 
production. Weanling goats, followed by 
Does during the last month of gestation and 
high lactating Does, and yearlings, require a 
higher quality diet than average lactating 
Does, adult bucks and dry does (Haenlein, 
1980; Little, 1981; CSIRO, 2007). In order 
to feed them adequately, goats should be 
grouped according to their nutritional needs 
(Underwood, 1981 and 1999; Castagnino et 
al., 2015).

Therefore, weanling goats, high lactating 
does and yearlings should be grouped and 
fed separately from the rest of the herd 
having lower nutritional needs. In a grazing 
situation, animals having the highest 
nutritional requirements should have access 
to lush, leafy forage or high quality browse 
(Oduguwa et al., 2005; Caja et al., 2020). In 
a stall-feeding situation the animals should 
be offered the highest quality hay available. 
Whether grazed or stall fed, goats should be 
supplemented with a concentrate feed when 
either the forage that they are grazing or the 
hay that they are fed do not contain the 
necessary nutrients to cover their 
nutritional requirements (Perdomo et al., 
1976; NRC, 1981; NRC, 2007)
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Water Requirement
Goats should be provided unlimited access 
to fresh, clean, and freely accessible water 
(Ahmed and El Kheir, 2004; Alamer, 2009: 
Abioja et al. 2010). Goats are among the 
most efficient of domestic animals in their 
use of water; however, only ~10% of body 
water loss may prove fatal. They appear to 
be less subject to high temperature stress 
than other species of domestic livestock. In 
addition to a lesser need for body water 
evaporation to maintain comfort in hot 
climates, goats can conserve body losses of 
water by decreasing losses in urine and 
faeces. Factors affecting water intake in 
goats include lactation, environmental 
temperature, moisture content of forage 
consumed, amount of exercise, stage of 
production (growth, maintenance, 
lactation, etc), salt and mineral content of 
the diet. Goats grazing lush pastures may 
consume much lower quantities of water 
than those feeding on dry hay. Still, it is 
imperative to allow free access to water for 
all goats regardless of age, breed, purpose, 
stage of life cycle, or environment (Abioja 
et al., 2007).

Energy Requirement of Goat
Energy requirement in goats is imperative 
for several biological purposes which 
include production and physiology. Energy 
requirement depends on the purpose of 
raising ruminant animal. The energy need 
of the ruminant animal is mostly derived 
from fibrous plant materials which cannot 
be utilized by the non-ruminant animal. 
These fibrous materials are acted upon by 
r u m e n  m i c r o o rg a n i s m s  t h r o u g h  
fermentation processes. This process makes 
energy and other nutrients available to the 
animal in question. Energy limitations may 
result from inadequate feed intake or from 
poor diet quality; excessive moisture 

content of the feedstuffs also may become a 
limiting factor (Härter et al., 2017; Lima et 
al., 2020). Energy requirements are affected 
by age, body size, body condition, stage of 
production (growth, maintenance, 
pregnancy, and lactation), and concurrent 
health conditions (e.g, parasitism, dental 
disease, arthritis etc). 

Furthermore, Energy requirements may be 
affected by the environment, hair growth, 
activity, and relationship with other 
nutrients in the diet (Madsen, 1976; 
Arigbede, 2005; NRC, 2007). Increased 
temperature, humidity, sunshine, and wind 
v e l o c i t y  m a y  d e c r e a s e  e n e r g y  
requirements. Shearing mohair from 
Angora goats and pashmina from Cashmere 
goats decreases insulation and results in 
increased energy needs (at least in colder 
environments). Goats exhibit a wide range 
of grazing activity, ranging from light 
activity for goats under intensive 
management, through moderate activity on 
semi-arid land, to great activity for goats 
grazing on sparsely vegetated grassland and 
on mountainous pastures that necessitate 
long distance travel daily (Edwards, 1997; 
Chebli et al., 2022). 

The best assessment of energy intake 
adequacy in goats is proper body condition 
or fat covering the loin, brisket, inner thigh, 
and ribs. Using herd/individual medical 
record systems, a standardized body 
condition score (1–5, with 1 being 
extremely thin, to 5 being extremely obese) 
should be used to monitor body fat changes 
and make less subjective decisions with 
respect to long-term dietary energy 
adequacy (Asaolu et al., 2012; Omoniyi et 
al., 2013). If animals are parasite and 
disease-free (healthy animal), yet under-
conditioned, then they are usually being fed 
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an energy-deficient diet; the reverse is true 
for obese animals. The energy values 
required for growth and lactation are very 
minimal comparable to the numbers used 
for sheep and cattle respectively. Therefore, 
sheep nutrition principles from an energy 
standpoint will probably suffice when 
dealing with all classes of goats, except for 
lactating dairy goats (Carro, 2000; Araújo et 
al., 2017).

Protein Requirement 
Protein is one of the vital nutrients required 
for most biological functions of the animal 
body. It is a complex organic compound 
made of amino acids which are linked 
together by peptide bonds. Ramirez et al. 
(2004) reported that protein is required for 
most normal functions of the body, 
i n c l u d i n g  m a i n t e n a n c e ,  g r o w t h ,  
reproduction,  lactat ion,  and hair  
production. Martins et al. (2021) reported 
that protein deficiencies in the diet deplete 
the stores in the blood, liver, and muscles 
and predispose animals to a variety of 
serious and even fatal ailments. Feed intake 
and dietary digestibility are reduced if 
dietary crude protein is <6%, further 
c o m p o u n d i n g  a n  e n e rg y - p r o t e i n  
deficiency; thus, for maintenance of 
mature, healthy animals, the diet should 
have a minimum of 7% crude protein. 
Dietary crude protein requirements are 
higher for growth, gestation, and lactation. 
Most forages (pasture) contain adequate 
amounts of dietary protein for maintenance, 
but lactating, growing, sick, or debilitated 
animals may require diets fortified with 
legumes or protein supplements (e.g, 
soybean meal, cottonseed meal, groundnut 
cake meal, palm kernel cake meal, etc). 
Feeding adequate to slightly greater 
amounts of protein than required appears to 
aid in the control (both resistance and 

resilience) of internal nematode parasites.

Minerals Requirement of Goat
For optimum production, health status, and 
physiological functions, minerals are 
needed in the diet of goats in required 
quantity and combination (Goff, 2018); 
however, mineral bioavailability and 
balance are more important than how much 
the animal ingested from diet (Mamiro et al, 
2016). Though, mineral requirements have 
not been standardized definitively for goats 
at either maintenance or production levels. 
Research has been conducted with goats in 
mineral metabolism studies, especially with 
calcium and phosphorus. In general, these 
data support assumptions that several 
mineral requirements for goats are similar 
to those for sheep. Feeding to meet the 
goat's needs will maximize its production, 
reproduction, and immune system. The 
addition of specific minerals (phosphorus 
for dry season forages, selenium in 
deficient areas, etc) to salt (NaCl), 
preferably in granular form and offered free 
choice helps prevent most mineral 
deficiencies and improves performance 
(Ejoh et al., 2005).

The advantage of mineral supplementation 
in enhancing the performance of grazing 
animals has been established (Houtert and 
Leng, 1991; Araújo et al., 2017). However, 
in the traditional ruminant production 
systems, mineral premix is not normally 
included in the diets of the animals. This 
could be due to ignorance on the part of 
ruminant livestock owners who may not be 
aware of the importance of such mineral 
source, or unavailability and high costs of 
mineral premix (Adeleye et al., 2004).

Local potash known as (a) Trona in 
geological sector (b) Saline lake deposit in 
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form of hydrated sodium bicarbonate (c) 
evaporation product and efflorescent on 
arid soil (d) a product of salt industry in 
West and North Africa (RMRDC, 1996; 
Dorigan et al., 2015) and popularly called 
(e) ‟Kan-un'' in most West and North Africa 
communities (Adeleye et al., 2004) is a 
common household item and readily 
available in all local markets. It is 
traditionally added to vegetable as a 
tenderizer and enhancer of green 
colouration of vegetable, used in energizing 
horses for effective transportation of goods 
over a considerable distance, used locally to 
fatten up rams towards festive periods 
(Gbodi and Ikwuegbu, 1982) and is a 
repository of various essential mineral 
elements required by grazing animals 
(Idowu, 1994; Ranjhan, 1997; Castagnino 
et al., 2015). There is however, scarcity of 
information on the effects of 'Kan-un' on the 
performance of goats in general and West 
African Dwarf goat in particular. 

Calcium: Calcium requirements are 
generally met under grazing conditions 
with either Angora or meat-type goats, but 
levels should be checked in high-producing 
dairy goats because a deficiency can lead to 
reduced milk production (Playne et al., 
1978; Teixeira, 2018). Adequate levels of 
calcium for lactating goats are necessary to 
prevent parturient paresis (milk fever). In 
browsing or grain-fed goats, the addition of 
calcium supplement (dicalcium phosphate, 
limestone, etc) to the feed or to a salt or trace 
mineral–salt mixture usually meets calcium 
requirements. Legumes (e.g, clover, alfalfa, 
kudzu) are also good sources of calcium 
(Ward et al., 1979).

Phosphorus: Deficiency phosphorus 
results in slow growth, unthrifty 
appearance, and occasionally a depraved 

appetite (Härter et al., 2017). Goats can 
maintain milk production on phosphorus-
deficient diets for several weeks by using 
phosphorus from body reserves, but during 
long periods of phosphorus deficiency, milk 
production was shown to decline by 60%. 
The “calcium to phosphorus ratio” should 
be maintained between 1:1 and 2:1, 
preferably 1.2–1.5:1 in goats because of 
their predisposition for urinary calculi. 
Phosphorus deficiency in grazing goats is 
more likely than a calcium deficiency. In 
cases of struvite calculi, the ratio should be 
maintained at 2:1.

Magnesium: Deficiency is associated with 
hypomagnesemic tetany (grass tetany), but 
ordinarily this condition is less common in 
grazing goats than it is in cattle. Goats do 
have marginal ability to compensate for low 
magnesium by decreasing the amount of 
magnesium they excrete (Sowande, et al., 
2000 and 2001).

Salt (NaCl): Sodium Chloride (NaCl) also 
known as 'common salt' or 'table salt' is 
usually recognized as a necessary dietary 
component but is often forgotten. Goats 
may consume more salt than is required 
when it is offered ad libitum; this does not 
present a nutritional problem but may 
depress feed and water intakes in some arid 
areas where salt content of the drinking 
water is quite high. Salt formulations (salt-
licks) are used as carriers for trace minerals, 
because goats have a clear drive for sodium 
intake (Aina, 2002).

In a developing country like Nigeria, goats 
are seldom given sodium (Na) in their diets. 
The most likely reasons include the fact that 
range management system is the norm 
where the animals have access to different 
sources of salt from browsing. However, 
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with the increase in demographic growth 
and the consequent introduction of 
intensive paddock management system, 
animals may no longer have access to such 
benefit. Animals obtain Na in the form of 
NaCl (Cardoso et al., 2021). Cattle or sheep 
deprived of NaCl for short periods consume 
lethal quantities when confronted with large 
amounts (West et al., 1966). Deficiency of 
Na has been reported to precipitate 
retardation of growth, impaired digestion, 
lack of appetite and reduced efficiency of 
feed utilization in growing animals (Steele, 
1996). It has been recommended (Van Horn 
and Haenlein, 1983; Costa et al., 2021) that 
the concentrate diet of goats should contain 
1% common salt. There is, however, some 
paucity of information on Na requirements 
for maintenance and growth of WAD goats.

Loose salt is a common and cheap 
household item which can used by rural 
farmers to feed their goats while salt lick 
which is about 90% common salt (NaCl) is 
very expensive and not easy to come by, 
hence the use of salt lick in the developing 
countries is highly limited. Dietary salt 
shortages reduced feed intake and induced 
dirt chewing, poor hair coat, and heat stress, 
all of which indirectly affect their 
reproductive efficiency (Church and Pond, 
1988; Kaliber et al., 2016). Cattle and sheep 
are known to travel a great distance to find 
“salt lick‟ if they are otherwise deprived of 
such (Boumgardt, 1969). Dietary salt 
requirements in WAD goats for optimum 
performance have not been sufficiently 
studied in Nigeria, yet WAD goats occupy 
an important place in the socio-economic 
life of the people. The general convention is 
to impose recommendations determined for 
temperate breeds of cattle and sheep on 
goats in general and the WAD goats in 
particular.

There is thus an urgent need for a 
meaningful and realistic recommendation 
on salt requirements in WAD goat 
production in the humid tropics, 
particularly in Nigeria. In a 70-day feeding 
trial (Aina, 1999 and 2002) on sodium 
requirements  of  WAD goats  for  
maintenance and growth using common 
table salt (NaCl) as Na source at 4 dietary 
levels (0, 5, 10 and 15g) in the concentrate 
diets (sun-cured cassava peels (1kg), 
Gmelina leaves (1.5kg), and water (2 litres), 
it was found that increasing dietary NaCl 
levels increased total DMI, average daily 
weight gain and water intake. Animals 
offered 5g salt/day recorded the fastest 
growth rate (58.6g/d), optimum DMI 
(2.90% BW) and highest serum Na 
concentration (200mmol/L). Goats on 
higher dietary NaCl however, depicted a 
decline in growth rate. The data suggested 
t h a t  WA D  g o a t s  w o u l d  r e q u i r e  
5g/animal/day common salt in the 
concentrate diet for maximum growth rate 

0 . 7 5
and 0.52 ppm Na/KgW /day for 
maintenance. When the effects of dietary 
salt levels on the performance of WAD 
goats were estimated (Aina, 2002) it was 
established that increasing common salt 
level also increased average daily gain and 
feed conversion ratio in both dry and fresh 
cassava peels based diet. Goats fed dry 
cassava peels based diets significantly 
consumed more water as the salt level 
increased in the diet. It was concluded that 
application of 5g common salt/kg dry 
cassava peels promoted highest daily gain, 
optimum DMI and FCR in WAD goat 
production (Okeniyi et al., 2020).

Potassium: Potassium has an important 
role in metabolism. However, forages 
generally are quite rich in potassium, so a 
deficiency in grazing goats is extremely 

Toviesi et al, 2025

Annals of Animal and Biological Research, 2025; 5(1)                                                                    56



rare (Whitehead et al., 1986; Schonewille et 
al., 1999; Okeniyi et al., 2020). Marginal 
potassium intake is seen only in heavily 
lactating does fed diets composed 
predominately of cereal grains. Excessive 
potassium intake (particularly in late 
gestation) may be associated with 
hypocalcemia  in  dai ry  goats .  I f  
hypocalcemia is a herd problem, attention 
should be paid to reducing or monitoring 
potassium-rich feed stuff such as alfalfa.

Iron: Iron deficiency is seldom seen in 
mature grazing goats. Such deficiency 
might be seen in young kids because of their 
minimal stores at birth, plus the low iron 
content of the dam's milk. This is more 
commonly seen in kids fed in complete 
confinement and heavily parasitized 
animals. Iron deficiency can be prevented 
by access to pasture or a good quality trace 
mineral salt containing iron. In severe 
cases, and for kids reared in confinement 
(Intensive management system), iron 
dextran injections at 2 to 3 week intervals 
(150 mg, IM) for the first few months may 
be curative. In the cases of mixed 
iron/selenium deficiencies, caution should 
be used when injecting iron dextran until 
the selenium deficiency is also corrected 
(Salah et al., 2023).

Iodine: Iodine deficiency in the soil, and in 
the crops produced thereon, is seen in some 
areas of the USA and some other part of the 
world. Therefore, iodine should be 
provided in stabilized salt or salt-lick for 
goats. Conditional iodine deficiency may 
develop with normal to marginal iodine 
intake in goats consuming goitrogenous 
plants. Deficiency of iodine results in an 
enlarged thyroid, poor growth, small, weak 
kids at birth, and poor reproductive ability.

Zinc: Deficient of Zinc results in 
parakeratosis, stiffness of joints, smaller 
testicles, and lowered libido. A minimal 
level of 10 ppm of zinc in the diet, or a trace 
mineral salt mixture of 0.5%–2% zinc, 
prevents deficiencies. Excessive dietary 
calcium may increase the likelihood of zinc 
deficiency in goats (Yusuf et al., 2022).

Copper: The deficiency may result in 
microcytic anaemia, poor production, 
lighter or faded hair color, poor fiber 
quality, infertility, poor health and slowed 
growth, some forms of metabolic bone 
disease, diarrhea, and possibly a greater 
susceptibility to internal parasites (Aina et 
al., 2000 and 2011) Copper deficiency in a 
diet may be caused by inadequate copper 
intake, a lowered copper-molybdenum 
ratio, or excessive dietary sulphure. Goats 
appear to be much more resistant to copper 
toxicity than sheep. Studies on Copper 
(Aina and Akinsoyinu, 1996; Aina et al., 
2000; Aina, 2001; Sowande et al., 2007); 
Magnesium (Aina, 1997; Sowande et al., 
2000; Sowande and Aina, 2001; Adeleye et 
al., 2004; Sowande et al., 2008; Aina and 
Mensah, 2007) and Sodium (Aina, 1999, 
2002) compounds can be used as dietary 
supplements to overcome deficiencies 
caused by naturally low concentrations of 
these minerals in feeds and forages; or 
deficiencies induced by elevated dietary 
levels of the minerals. The implications of 
these studies include the fact that we do not 
need to impose values determined for both 
indigenous or exotic sheep and cattle on 
WAD goats henceforth. In an experiment 
which monitored the effects of different 
dietary copper salts on the performance of 
WAD goat (Aina, 2000), copper acetate 
significantly promoted the fastest growth 
rate (67.35g/d) and copper balance 
(8.83ppm) but the least serum Cu 
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concentration (0.01mmol/d), followed by 
copper sulphate (57.14g/d) while the 
control group (zero dietary Cu salt) 
exhibited the least growth rate (20.41g/d). 
Water intake and serum Cu concentration 
were not affected by the type of copper salt 
in the diet.

Vitamins: Vitamins are needed by the body 
in very small quantities. The vitamins most 
likely to be deficient in the diet are vitamin 
A and D. All B and K vitamins are formed 
by bacteria found in the rumen of the goat 
and are not considered dietetically 
essential. Vitamin C is synthesized in the 
body tissues in adequate quantities to meet 
needs. Vitamin A is not contained in 
forages, but carotene found in green leafy 
forages is converted into vitamin A in the 
body. In addition, vitamin A is stored in the 
liver and fat of goats during times when 
intake exceeds requirements. Goats 
consuming weathered forages or forages 
that have undergone long-term storage 
should be fed a mineral mix containing 
vitamin A, or should receive vitamin A 
injections. Vitamin D may become 
deficient in animals raised in stalls. Animals 
should have frequent access to sunlight 
because it causes vitamin D to be 
synthesized under their skin, or they should 
receive supplemental vitamin D. Good 
quality sun-cured hays are excellent 
sources of vitamin D. A deficiency in 
vitamin D results in poor calcium 
absorption leading to rickets, a condition 
where the bones of young animals and 
joints grow abnormally (Georgievsk, 1982; 
Oduguwa et al., 2001).

Goats are ruminants with unique nutritional 
requirements which must be met to ensure 
their health, productivity, and well-being. 
Their nutritional requirements vary based 

on factors such as maintenance, age, live 
weight, physiological status and health 
condition. By consistently meeting these 
nutritional needs and monitoring goats' 
overall health, goat owners can ensure 
better productivity, reproduction, and 
longevity of their animals.

CONCLUSION 
From this review, it is concluded that the 
Nigerian breeds of goats such as the WAD, 
the Red Sokoto, the Sahel and the 
KALAWAD goats neglected over centuries 
about their nutrient requirements to harness 
their potential for milk and other by-
products rather than the meat alone. 
Understanding and knowledge of the 
nutrient requirements addressed in this 
review would provide the needed 
information to unveil the full benefits of 
these breeds of goat.
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