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Abstract

Current fall in supply of feedstuff and high price of feed ingredients is mainly due to Covid-19
pandemic which has put farmers out of farms. Maize, sorghum and millet the major cereal
grains used in poultry feed production have become more expensive and strategies need to be
adopted to ameliorate this. Hence a review study was carried out to unravel the potentials of
acha grains as a feedstuff which is in the class of maize in poultry feeds. Acha is a tiny cereal
grain grown in Northern part of Nigeria which is not popular in poultry feeds. Its starch

content (80%) is high, low crude fibre (1.0%), appreciable level of lysine (more than 1.0%)

and methionine (0.40%) and higher metabolizable energy (3700 Kcal ME/kg) compared to

maize. Its nutrient digestibility is high in terms of starch, crude protein and crude fibre.

Though acha contains anti-nutritional factors such as tannins, saponin and phytic acid, the
levels of the anti-nutritional factors are comparable to maize and are tolerated by chickens.

Both the polished and unpolished acha grains could be used in place of maize, sorghum and
millet. With vast area of land in Northern part of Nigeria, production and supply of acha to
feed millers could be sustained, which could lead to a reduction in the price of maize and
improved profit maximization by farmers.
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Potentiel des céréales acha (Digitaria spp.) Comme aliment pour
I'alimentation des poulets a la suite des défis de la pandémie
de Covid-19: Un examen

Résumé

La baisse actuelle de l'offre d'aliments pour animaux et le prix élevé des ingrédients
alimentaires sont principalement dus a la pandémie de Covid-19 qui a poussé les
agriculteurs a quitter les fermes. Le mais, le sorgho et le millet, les principales céréales
utilisées dans la production d'aliments pour la volaille, sont devenues plus cheres et des
stratégies doivent étre adoptées pour y remédier. Par conséquent, une étude de revue a été
menée pour déméler le potentiel des grains d'acha en tant qu'aliment qui appartient a la
classe du mais dans les aliments pour volaille. Acha est une minuscule céréale cultivée dans
la partie nord du Nigéria qui n'est pas populaire dans les aliments pour volaille. Sa teneur en
amidon (80%) est élevée, faible en fibres brutes (1,0%), un niveau appréciable de lysine (plus
de 1,0%) et de méthionine (0,40%) et une énergie métabolisable plus élevée (3700 Kcal ME/
kg) par rapport au mais. Sa digestibilité des nutriments est élevée en termes d'amidon, de
protéeines brutes et de fibres brutes. Bien que l'acha contienne des facteurs antinutritionnels
tels que les tanins, la saponine et l'acide phytique, les niveaux des facteurs antinutritionnels
sont comparables a ceux du mais et sont tolérés par les poulets. Les grains d'acha polis et non
polis peuvent étre utilisés a la place du mais, du sorgho et du millet. Avec une vaste superficie
de terres dans la partie nord du Nigéria, la production et la fourniture d'acha aux meuniers
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pourraient étre soutenues, ce qui pourrait entrainer une réduction du prix du mais et une
meilleure maximisation des profits par les agriculteurs.

Mots clés: Acha, Céréales, Covid-19, Aliments pour volailles.

Introduction

The advent of Covid-19 had led to sharp fall
in agricultural activities and invariably the
production of grains especially maize,
sorghum and millet used to produce poultry
feeds worldwide. Covid-19 is a viral disease
first reported in China which gradually
spread globally becoming a pandemic
(WHO, 2019). According to official reports
it is highly infectious and lethal with
countries such as France, Italy, Brazil and
United States of America recording high
mortalities (WHO, 2019). As it spreads,
countries adopted travel restrictions and
bans. At a stage nations imposed total
lockdown including Nigeria. This led to
sharp fall in economic and agricultural
activities and its negative impact on poultry
production is overwhelming. Despite the
fact that the entire world is united to fight
the pandemic, its negative effect is still
forging and it is of great concern to leaders,
citizens, and livestock farmers' world over.
Since then prices of cereal grains (maize,
sorghum and millet) which account for
larger portion of poultry feeds (Olomu,
2011) and other feed ingredients have sky
rocketed. Thus prices of poultry feed which
form over 70% of cost of poultry production
had soared. To minimize cost and maximize
profit, the use of these conventional cereal
grains had become infeasible. Farmers and
nutritionists should look outside the
conventional grains and try to integrate non-
conventional grains that are nutritionally
promising with potentials to ameliorate this.
Acha spp could be a good candidate for this.
Acha is a cereal, which grows well in
Nigeria and is a staple food in some parts of
Nigeria and across some west and north
African countries (Jideani, 1999). Its grains
are smaller than the grains of rice (Jideani
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1999). It is indigenous to the savannah
regions of West Africa (Purseglove, 1988)
and belongs to the family Graminae and
genus digitaria. There are about 300 annual
and perennial species, most of which are
important pasture grasses, as such, can as
well be easily mistaken for pasture grass
(Jideani, 1999). It closely resembles the
wild Digitaria longiflora (Retz) and grows
under varying conditions from poor dry
upland soils to hydromorphic valleys
suitable for rice production (Purseglove,
1988). Its nutritional value and potential as
feed ingredient and the need to revamp and
increase its production in Africa have been
stressed (NRC, 1996). Therefore, the
objective of this study was to review the
nutritional quality and potential of acha as
feed ingredient in this era of Covid-19.
Origin and distribution of acha

Acha (Digitaria spp.) which is also known
with other names such as fonio, iburu, findi,
fundi, pom and kabug in different West
African countries has been reported to be
the oldest West African cereal, since its
cultivation is thought to date back to 5000
BC (NRC, 1996), or 7000 years ago (Cruz,
2004). The Europeans because acha was
used by rural poor people apart from
conventional grains such as maize and rice
coined the English name “Hungry rice”
(Ibrahim, 2001). There are over 300
Digitaria species but only three or four
species are grown as cereals while most of
the species are grown as fodder (CIRAD,
2004). The two main varieties majorly
cultivated are Digitaria exilis or white acha
and Digitaria iburua called black acha
(Philip and Isaac, 2012). According to
Philip and Isaac (2012) about 70 percent of
farmers cultivate the white acha while 6
percent cultivate the black acha and 24
percent grow both species. The preference
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to cultivate the white acha include higher
yield, easy dehulling process, availability of
planting materials, preference by
consumers, early maturity and adaptation
(Philip and Isaac, 2012). The preference by
human for white acha has given room for
the production of black acha for livestock
consumption.

Statistics from FAO (2003) indicated that a
total area 0f 347,380 hectares was dedicated
to acha production in Africa in 2002, with
Nigeria alone producing half of the total
area. In West Africa, acha is produced
annually on an area of about 380,000
hectares with an estimated output of
250,000 tonnes (Cruz, 2004). Reports have
put the annual output of acha to be 3,098 —
126,000 metric tonnes (Abdullahi and
Luka, 2003). Also, Gyang and Wuyep
(2005) reported that acha is grown in
commercial quantity in various parts of
Nigeria, citing Plateau State as the largest
producer with an estimated production of
20,000 tonnes per annum.

Acha production in Nigeria

In a study, Dachi and Gana (2008) reported
that acha can be cultivated two to three
times a year since it matures within an
average of 120 days. Among the West
African countries, the most leading
producing countries of acha are Nigeria,
Guinea, Burkina Faso and Mali. Annual
production in West Africa is estimated at
about 250,000 tonnes (Cruz, 2004). The
global land area being put to its production
is estimated to be 380,000 hectares with an
annual production of 250,000 tonnes (Cruz,
2004). The average production of acha per
hectare has remained low ranging from 600-
700kg/ha (Cruz, 2004). Dachi and Omueti
(2000) also reported that acha responds
positively to fertilizer application. Acha is
one of the world's fastest maturing cereals
with the production of grains at 42 — 56 days
after planting for the early varieties
(Ibrahim, 2001) and 150 days for late
maturing varieties (CIRAD, 2006). Philip
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and Isaac (2012) reported that acha
production and processing have been at a
zero mechanization level and no proper
research effort has been carried out towards
its mechanization in Nigeria. Also, Philip
and Isaac (2012) noted that there are no
machines for planting, harvesting,
threshing and dehulling of the crop on
Nigerian farms. The competitiveness of
acha has to be addressed through the
provision of appropriate information and
technologies that can support mass
production, so as to be able to bring the crop
to prominence (Philip and Isaac, 2012).
Nutrient composition of acha grains

There are marked variations in nutrient
composition of acha grains which was
attributed to environmental influences,
geographical location, agronomic and
genetic factors, and different analytical
methods (Ballogou et al., 2013). The major
constituents of cereals are carbohydrate and
protein. Acha is the most nutritious cereals
and a good source of cysteine and
methionine, which are important to the
health of humans and growth of poultry,
which are not readily found in most cereals.
In a study conducted by Chukwu and
Abdul-Kadir (2008) on the proximate and
chemical composition of acha to determine
the content amino acids and essential
minerals, it was found that acha contained
more methionine and some essential
minerals and trace elements, like, calcium,
magnesium, iron and copper than most
cereals.

Crude protein content of acha

Acha has high protein content which is on
the average is more than 7% and is found to
be rich in leucine, valine and methionine,
and the grain has been regarded as best
nutritious and tasty of all grains (Kuta e al.,
2005). Idris et al. (2015) investigated and
compared the nutritive value of black and
white acha using standard procedures. The
report showed that black acha contained
high values for protein, fat, crude fiber and
energy than white acha (Table 1).
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Table 1: Nutrients composition (%) of black and white acha grains

Nutrients

Black acha White acha
Protein 8.75 7.11
Fat 4.00 3.00
Crude fibre 1.03 0.79
Carbohydrate 76.91 79.72
Ash 2.31 2.13
Moisture 7.00 7.00
Gross energy (Kcal/100g) 378.64 374.32
Minerals
Sodium 30.00 20.00
Potassium 8.45 5.40
Calcium 30.00 20.00
Iron 2.75 1.10
Zinc 0.75 0.65

Source: Idris et al. (2015).

The protein content of acha grains ranges
from 7.0 - 11.5 percent as reported by
Chukwu and Abdul-Kadir (2008), Anuonye
et al. (2010), Cruz et al. (2011) and Idris et
al. (2015). Crude protein content in some
polished acha genotypes ranges from 3.75 -
7.75 percent (Parr et al.,1988) while the
unpolished acha grains contain more crude
protein of about 11.8percent (Chukwu and
Abdul-kadir, 2008).

In determining the amino acid composition
of acha grains, Chukwu and Abdul-Kadir
(2008) reported the presence of
phenylalanine, histidine, isoleucine,
leucine, lysine, methionine, threonine,
tryptophan and valine (Table 3). Lysine has
been found to be deficient in acha grains
protein like in most cereals (Chukwu and
Abdul-Kadir, 2008). Acha is very rich in
methionine and cysteine the two human-
vital amino acids almost deficient in the
major cereals like maize, sorghum, wheat
and barley (Fliedel et al.,2004).
Carbohydrate is the major component in
cereals and constitutes the main energy
source used by humans and livestock.
Carbohydrate forms the basis of many
industries in the food and feed sectors and
also provide renewable and
environmentally friendly raw materials for
industrial applications. These include
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biodegradable plastics, adhesives and
cthanol-based fuels. The carbohydrate
content in acha grains varied from 67.1 to
91.0 percent (Echendu et al., 2009; Idris et
al.,2015)

Energy content of acha

There is not much literature on the energy
value of acha grains, though from
investigation by Jideani and Akingbala
(1993) it was found that acha grains
contained 4619KcalGE//Kg (Table 2). This
result was higher than that reported by
Serna-Saldivar (2003) for other cereals like
maize (4043KcalGE/Kg), sorghum
(3868KcalGE/Kg and rice
(4307KcalGE/Kg). Studies conducted by
Ukim et al. (2013) and later Idris et al.
(2015) showed metabolizable energy
content of acha to be 3556.06 Kcal/kg and
374.32 Kcal/100g respectively. These
values are higher than the value of maize
(3300 Kcal/kg) reported by Davis et al.
(2003). Studies conducted by Ukim et al.
(2013) and later Idris et al. (2015) showed
metabolizable energy content of acha to be
3556.06 Kcal’kg and 374.32 Kcal/100g
respectively. These values are higher than
the value of maize (3300 Kcal/kg) reported
by Davis et al. (2003).

Crude fibre content of acha grains

Fibres are fraction of consumed food, which
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are poorly degraded in the gut of poultry and
swine. This constitute cellulose (acid
detergent fibre), hemicellulose (neutral
detergent fibre) and lignin (acid detergent
lignin) which are polysaccharides
(McDonald et al., 2000; Idris et al., 2015).
Echendu et al. (2009) and Idris et al. (2015)
reported that polished acha contains 1.03
and 1.78% of crude fibre and unpolished
grains contain 11.30 percent (Serna
—Saldivar, 2003). Though the unpolished
type of acha contains higher crude fibre, it is
more digestible compared to crude fibre in

Table 2: Proximate composition of acha grains

maize (Ukim et al., 2020).

Fat content of acha grains

Fats are slightly low in cereal grains,
although they are significant in livestock
nutrition as energy source and essential
fatty acids. The fat contents reported for
acha grains varied from 1.3 - 5.2% with a
mean value of 3.25% (Table 2). Serna-
Saldivar (2003) reported that the mean
value obtained for acha grains are
comparable to the average fat contents
reported for sorghum (3.2 %) millet (5.1 %)
andrice (2.5 %).

Composition Acha
Min Average Max
Energy (KCalME/Kg) 3868 4244 4619
Carbohydrates (%) 67.10 79.05 91.00
Protein (%) 5.10 8.05 11.00
Crude Fiber (%) 0.41 5.85 11.30
Fat (%) 1.30 3.25 5.20
Ash (%) 1.00 3.50 6.00
Sources: Jideani and Akingbala (1993), Serna-Saldivar (2003),
Ballogou et al. (2013), Ukim et al. (2018)
Table 3: Amino acid composition of acha grains
Amino acid (%)
Min. Average Max.
Essential
Phenylalanine 2.34 3.72 5.10
Histidine 1.33 1.71 2.10
Isoleucine 1.37 2.68 4.00
Leucine 4.40 7.10 9.80
Lysine 1.90 2.25 2.60
Methionine 0.30 0.43 0.56
Threonine 1.89 2.94 4.00
Tryptophan 0.90 0.92 0.95
Valine 2.34 4.07 5.80
Non-essential
Aspartic acid 3.50 5.00 6.50
Glutamic acid 6.90 13.55 20.20
Alanine 4.20 6.60 9.00
Arginine 1.30 2.55 3.80
Cysteine 2.80 2.90 3.00
Glycine 1.90 2.55 3.20
Proline 3.20 5.15 7.10
Serine 2.10 3.60 5.10
Tyrosine 0.91 2.25 3.60

Sources: Chukwu and Abdul-kadir (2008), Ukim et al. (2018)
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Table 4: Mineral composition of acha grains

Minerals Min. Average Max.
Macro elements (%)

Calcium (Ca) 0.0067 0.018 0.03
Phosphorus (P) 0.09 0.17 0.25
Potassium (K) 0.02 0.14 0.26
Sodium (Na) 0.005 0.017 0.03
Magnesium (Mg) 0.07 0.46 0.85
Sulphur (S) - 0.16 -
Microelements (ppm)

Iron (Fe) 36 84.8 134
Copper (Cu) 1.5 8.25 15
Manganese (Mn) 21.6 25.8 30
Zinc (Zn) 30 36.15 42.3

Sources: Fliedel et al. (2004), Chukwu and Abdul-Kadir (2008), Cruz et al. (2011).

Mineral composition of acha grains
Jideani and Akingbala (1993) and Serna-
Saldivar (2003) reported that acha grains
contained 1 — 6 % ash. The major mineral
elements found in acha grains are
magnesium, phosphorus and potassium.
Ballogou et al. (2013) revealed that calcium
content of acha ranged from 0.0067 - 0.03
%, phosphorus 0.09 - 0.25 %, potassium
0.02 - 0.26 % while sodium 0.005 - 0.03 %.
Also, magnesium content ranged from 0.07
- 0.85 %, sulphur 0.16 %, and iron was 36 -
133.6 ppm, copper 1.5 - 15 ppm, manganese
21.6 - 30 ppm and zinc 30 - 42.3 ppm (Table
4). Phosphorus in acha grain is quite high as
the grains can provide much of the
phosphorus requirements in animal diets
(Ballogou et al., 2013). Also, the amount of
potassium though not high in acha grains,
can meet some of the requirements needed
for the formulation of poultry feeds (Clottey
2006). Acha grain is also rich in trace
minerals which can provide adequately the
trace minerals needs of poultry (Clottey,
2006).

Anti-nutritional factors in acha grains

A major constraint to the use of plant grains
and other non-conventional feed
ingredients is the composition of naturally
occurring toxic substances in those grains.
These substances known as anti-nutritional
factors (ANFs) depress poultry
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performance. Anti-nutritional factors
(ANFs) as defined by Aganga and
Tshwenyane (2003) are those substances
generated in natural feedstuffs, which
interfere with the digestive process or
metabolic utilization of feed and exert
effects contrary to optimum nutrition. Acha
grains have been reported to contain some
anti-nutritional components such as trypsin
inhibitors, tannins, phytate, oxalate,
hydrogen cyanide and traces of saponins
and oxalate (Echendu et al. 2009; Anuonye
etal. 2010). Study conducted by Echendu ef
al. (2009) revealed the presence of trypsin
inhibitors (38.45mg/100g) in acha grains.
Trypsin inhibitors interfere with normal
protein digestion in the intestinal tract and
lead to an enlargement of the pancreas in
chickens and rats. Tannins as defined by
Mitaru et al. (1984) are water-soluble
phenolic compounds, widely distributed in
the plant kingdom and have very high
protein binding capacity. Like other ANFs,
ingestion of tannins below 1.30 percent
concentrations has been reported to be
tolerated by chicks (Jansman et al., 1989)
and above this concentration, it reduced
daily weight gain and impaired feed
efficiency due to decrease in digestibility of
protein in chickens (Olomu, 2011). Tannins
form tannin — protein complexes which are
partly responsible for low protein
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digestibility and low amino acid availability
and thus increased faecal nitrogen excretion
in chickens (Ortiz ef al. 1993). Echendu et
al. (2009) reported tannins content of acha
grain as 0.13mg/100g. Tannins have been
reported to adversely affect feed intake,
feed efficiency, dry matter and protein
digestibility in broiler chickens (Knox and
McNab, 1995). In cereal grains byproducts
and oil seed meals, about 60 — 70 % of the
phosphorus is originally bond as phytate or
phytic acid (NRC, 1996) which is poorly
available to poultry and swine. Phytic acid
is hexa-phosphate ester of inositol which
can form complexes with divalent cations
and thereby reduces the bioavailability of
certain minerals like calcium, copper, iron,
magnesium and zinc (Echendu et al., 2009).
Also Echendu et al. (2009) reported phytate
values of 1.22mg/100g in acha grains and
Anounye ef al. (2010) reported that phytate
content of acha grains is comparable to
other conventional legumes like soybean
and cowpea (Hidvegi and Lasztity, 2002).
The digestibility of phytic acid is dependent
on the enzyme, phytase, which tends to be
lacking in poultry. This could be overcome
by addition of feed grade phytase to the
feed. Oxalates are poorly soluble at
intestinal pH and oxalic acid is known to
decrease calcium absorption in monogastric
animals (Echendu ez al., 2009). Echendu et
al. (2009) reported oxalate value of

1.14mg/100g in acha grain. Oxalate binds to
calcium to form complexes (calcium
oxalate crystals). These oxalate crystals
when formed, prevent the absorption and
utilization of calcium by the body causing
diseases such as rickets and osteomalacia
(Ladeji et al. 2004). The level of each anti-
nutritional factor contained in acha
indicates that they could be tolerated by
poultry (Jideani, 1999). Collaborating this,
Ukim et al. (2018) noted that feeding acha
to broiler chickens did not impart negatively
on the pathology of'their liver.

Nutrient contents in acha compared to
some cereal grains

The nutrient compositions of acha are
similar to maize and sorghum (Table 5). A
close look at the proximate composition
indicates that polished acha contains less
crude fibre and more energy compared to
maize and sorghum which could be
advantageous in feeding of poultry such as
chicken. Clottey et al. (2006) reported that
acha grains contain greater amounts of most
of the essential amino acids than maize
(Table 6). Lysine and methionine which are
critical amino acids in maize based diets for
poultry occur appreciably in acha compared
to maize and other cereal grains (Table 6).
The level of lysine in acha is similar to that
in maize, while methionine content of acha
is higher compared to the level in maize.

Table 5: Nutrient composition (%) of polished acha compared to some cereal grains

Nutrients Black White Maize Sorghum Rice Barley Rye Wheat Millet Oat
acha  Acha

Protein 8.75 7.11 9.00 10.00 8.60  8.60 11.70 ~ 13.0 12.0 11.20
Ether extract 4.00 3.00 3.90 3.00 0.40 0.40 2.0 1.50 4.0 4.50
Fibre 1.03 0.79 3.00 4.00 0.40 0.40 220 2.70 430 10.60
Starch 7691 7972 79.5 65.0 758 7350 719 7190 5890 5550
Ash 231 2.13 1.0 1.20 0.60  0.40 1.70 1.20 3.0 2.90
Lysine 1.25 1.15 0.30 0.28 025 045 0.55 0.30 0.36 0.55
methionine 0.46 0.47 0.15 0.16 022 018 0.16 0.20 0.27 0.18
Energy 3790 3740 3300 2650 2990 2790 2734 3060 2555 2600
(KcalME/Kg)

Source: Lasztity (1999), Idris et al. (2015).
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Table 6: Essential amino acid content of acha compared to maize

Amino acid *Acha **Maize
Threonine 0.37 0.24
Cystine 0.25 0.19
Valine 0.55 0.33
Methionine 0.45 0.17
Isoleucine 0.40 0.23
Leucine 1.05 0.77
Phenylalanine 0.57 0.31
Lysine 0.25 0.23
Tryptophan 1.60 0.06
Tyrosine 0.35 0.00

Sources: GGDP(1993) NRC(1996)

Utilization of Acha as human food and
pharmaceutical material

Acha is included in a list of grains
considered as whole grains when consumed
in whole form (Jideani and Jideani, 2011).
According to temple and Bassa (1991) the
proteins in these grains are not easily
extractable; however, the digestibility of the
proteins is better than those of sorghum and
millet. It has been reported that diets from
acha were tolerated by diabetic patients
(Temple and Bassa, 1991). Technologically,
acha can be utilized in ways similar to rice.
The grains require minimal processing due
to grain size and location of constituents and
food products from acha are preferred to
those from other cereals (McWatters, 2000).
Whole acha grains are now used for quick
cooking, non-conventional food products
including weaning foods of low bulk
density and breakfast cereal with good fiber
content. The grains could be used in a wide
variety of products. Cookies, crackers, and
popcorn, made in an almost endless array of
forms are examples. Coda et al. (2010)
reported that acha flours have potential for
sourdough fermentation.

Amidst the growing utilization of the crop
as food, it serves as raw material for
drug/pharmaceutical industries. Acha
(Digitaria exilis) starch has been compared
with maize starch as a binder at various
concentrations and was found to be as good
as maize starch in the formulation of
paracetamol tablets (Iwuagwu et al. 2001
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and Musa et al. 2008).

Utilisation as feed for farm animals

As stated by Clottey et al. (2006), acha grain
with its rich amount of amino acids present
in a high protein component for a cereal,
acha can be a very good feed source for
poultry and pigs. The macro elements,
phosphorous and potassium levels, in acha
grains can be relied upon to meet the
specifications for the formulation of animal
diets. Acha grains can provide adequately
the trace elements (Zn, Cu, Mn and Fe)
needs of monogastric animals (Clottey et
al., 2006). The straw from the crop is used
for stuffing mattresses or as beddings for
livestock, hay making, silage, and also
serve as good fodder for livestock (Pablo et
al., 2003). Recent discoveries revealed that
acha is cultivated and used as forage in the
Dominican Republic Island of South
America (Pablo et al. 2003). Animal study
also showed that rats fed with acha-soybean
and acha-biscuits had good feed; gain ratio
(Ayoetal.2010).

Constraints to effective production of acha
The increasing problem of food insecurity
in Africa and the recognition of acha as a
potential buffer against famine are expected
to stimulate the expansion of land area
devoted to acha cultivation in the continent.
However, available statistics shows the
reduction of acha harvest area in several
countries, except in Nigeria, Cote Divoire,
and Guinea (Cruz, 2004). In year 2002, a
total area of 347,380 hectares was devoted
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to acha production in Africa with Nigeria
alone providing almost half of that area
(Cruz, 2004). Several factors are
responsible for the general decline in acha
production, some of which include lodging,
small grain size, lower yields than other
cereals, shattering and drudgery in post-
harvest handling especially polishing of the
small grains (Cruz, 2004).

A survey of acha production in Nigeria
(Kwon-Ndung and Misari, 1999) indicated
lack of improved agronomic practices in
acha production, especially in the area of
weed control. Apart from the general poor
husbandry, the husking process of acha
grains is very tedious and time-consuming
(Kwon-Ndung and Misari, 1999),
constituting a major bottleneck in its
processing and utilization. Years of research
by Non-Governmental Organisations and
research institutions have contributed
immensely in addressing the husking
problem of acha. The breakthrough in acha
processing could enhance acha production
to meet local demands in Africa and even
for export (Aslafy, 2003). This might be
responsible for the increased interest in acha
production in Africa in recent years. The
scientific challenge now is to develop new
improved high-yielding and non-shattering
varieties of acha with larger grain size
shorter and stronger culms and with good
grain quality (Kwon-Ndung ez al. 2001).
Acha grains as feed material for chicken
Various reports indicated that acha grains of
different species and forms could be used to

feed chickens effectively even in the
absence of maize in the diet. In broiler
chickens, in recent report 100% percent
replacement of maize by polished black
acha grains (Table 7) indicated that final
live weight and feed consumption were
better compared to feeding of whole maize
(Ukim et al., 2020). Ukim et al. (2020) also
reported that apparent crude protein, starch
and crude fibre digestibility (Table 8)
generated by 100% acha was better
compared to maize. Adequate protein
digestibility would guarantee amino acid
availability for metabolic processes and
muscle deposit (McNab, 1994). Jideani and
Akingbala (1993) and later Ukim et al
(2013) reported that improvement of birds
on a whole acha grains as major source of
energy in substitution for maize grains is an
indication that acha grain could be a
potential source of energy in broiler diets
without compromising productivity. Also
Ruskin et al. (1996) recommended acha
grains for broiler diets because it is rich in
methionine and cysteine which are the
limiting amino acids in comparison with
maize and other grains. An interesting
quality of acha is that it has been reported
that feeding of acha to broiler chickens did
not impart negatively on the physiological
parameters, carcass yield and internal
organs of the birds. It was not deleterious on
the blood profile (white blood cells, red
blood cells, haemoglobin, urea nitrogen,
creatinine and liver enzymes), dressing
percentage, breast weight percentage, liver

Table 7: Effect of substitution of acha for maize on growth performance of finisher broiler chicks

Parameters T1 T2 T3 T4
(30%) (45%)

0%)  (15%)

T5 T6 T7 T8 SEM
(60%)  (75%) (90%) (100)%

Initial live weight (g)  1015¢ 1022¢  1078¢

1170% 1218 135> 10124 1095° 58.80

Final live weight (g) ~ 2413¢ 2577¢  2627°  2797° 2737 2740 2757°  2633° 112
Daily weight gain 49.94¢ 55.54* 5530 58.10° 54.23° 57.32  55.18"  54.94° 3.73
Total feed intake (g) ~ 4098¢ 3981¢ 4391 4456 43340 4358° 4363  4423¢ 195
Daily feed intake 146.40°  142.20° 157.0° 159.20° 154.79° 155.60° 156.0° 158.00* 6.97
Feed: gain ratio 2.93 2.55 2.85 2.74 2.85 2.78 2.84 2.89 0.45
Mortality (% ) 3.33 3.33 3.33 3.33 3.33 3.33 3.33 3.33 0.00

Source: Ukim et al. (2020).
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Table 8: Effect of substitution of acha for maize onapparent nutrient digestibility of broiler chickens

Para Tl T2 T3 T4 TS T6 T7 T8 SEM
meters (%)  (0%) (15%)  (30%) (45%) (60%) (75%)  (90%)  (100)%

Dry matter 9054 9086  90.12 9179 9197 9220 9252 9269  4.10
Crudeprotein ~ 78.20°  78.81% 7930  79.63®  80.26®  80.74® 8148  81.84*  3.16
Crudefibre  43.66° 4453 45320  46.04°  46.88* 4773  4827°  4871° 118
Ash 68770 6839"  67.72° 67450 6726  66.34% 6634 65945 220
Etherextract ~ 80.56° 79.88%  79.53%  79.47%  78.74%  7849% 7761  7656°  3.10
Starch 76416 7690° 77345 7785  78.49°  79.67° 8045 81.56°  3.10

abed

standard error of the means. Source: Ukim et al. (2020).

means along the same row with different superscripts are significantly different (P<0.05). SEM =

Table 9: Performance of layers fed graded levels of acha in replacement for maize

T1 T2 T3 T4

T5

T6 T7 T8 SEM

Parameters 0%)  (15%)  (30%)  (45%)  (60%) (75%) (90%)  (100%)
Total feed intake (g) 10458 10458 10458 10458 10454 10440 10428 10425  185.83
Daily feed intake (g) 12450 12450 12450 124.50 124.45 12429 124.14 124.11 221
No. of egg laid 1943¢  1912¢ 1888  2187°  2130°  2089% 2433  2442¢  77.0
Hen Day (%) 68.11°  65.03° 64.25° 7439  72.45>  69.08° 87.77° 83.06°  2.99
Feed/dozen egg 64.59°  65.64* 66.47° 57.38" 58.90° 59.97° 5143 5123  11.40
FCR (feed: egg) 2.04 1.96 2.10 2.09 1.98 2.01 2.60 1.92 0.21

abed

of the means. Source: Ukim (2018).

and kidney (Ukim, 2018; Ukim et al,
2018). Report also indicated that acha when
compared to maize in layers diet produced
higher number of eggs laid and hen day.
Ukim (2018) observed that when maize was
replaced by 100% acha in layer diet hens on
whole acha diet had 83% hen day compared
to maize 63% even with the same feed
intake (Table 9). Ukim et al. (2020)
attributed this to higher nutrient
digestibility exhibited by acha.
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