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LIZATION OF DIET
Ut ARY MORINGA OLEIFER4 (DRUMSTICK TREE): ITS EFFECT ON ANIMAL

PERFORMANCE AND PRODUCTIVITY

. Akande, K.E
Department of A . » K.E.
P nimal Productl‘on,_Abu-bakar Tafawa Balewa University, Bauchi State, Nigeria
Email: 1\le777211\'ande(51)igmail.com

ABSTRACT
e present review article giv i ; p
le’e g'ffm o vimad diets o l«)ge’:isr;‘z a‘ff:gléf:; dlrsc{;zssu.)n. on t/;e' utilization and the effect of the inclusion of Moringa
bbi d fish. The inclusi ana productivity. Moringa has been fed to cattle, goats, sheep, poultry, pigs,
4 Hs ana Jisi. he inciusion of moringa leaf meals as a supplement to low-quality livestock fodder has led to
ungroved dry nzgtter intake as well as the better digestibility of the fodder by livestock. It has also been used for the
bngllt CO[QW‘ ation of egg yolk, broilers skin, wattles, beak:s, combs and shank, Jfor irr;provina meat quality, higher
Wf'—”g/’[ gam, ‘betler' esg sl_rell quality, higher egg weight and production, imp;'oved Izaemat:logical proﬁle: better
milk p/'qdztctzolz m{d quality and general improvement in animal health. It has been reported to reduce tlze’cost of
production when incorporated into the ration of animals as a partial replacement for conventional sources of

protein.
Key words: Moringa oleifera, raminants, monogastrics, fish, performance, productivity

INTRO]_)UCTION used to enhance the digestibility of other diets. The
Conventional feed ingredients are costly in many fresh leaves of moringa plants are readily consumed
developing countries that is the reason why by cattle, sheep, goats, pigs and rabbits. The leaf
researchers and farmers are in search of cheap and meal of moringa has been incorporated into the diets
affordable alternative sources which are nutritious of poultry, fish and other animals in many countries.
and also readily available (Moreki and Gabanakgosi, Nouman et al. (2014) recommended the use of
2014; Akande ef al., 2016). Browse plants have been Moringa oleifera as a good alternative for
used for livestock animals for many years. Moringa substituting commercial rations for livestock. Most
oleifera is an evergreen browse plant, which is countries and communities where moringa plant was
drought tolerant and capable of adapting to a wide not common have started growing it, due to its
range of soils and climatic conditions. Moringa multiple uses and benefits. There is a lot of advocacy

oleifera tree is a multipurpose plant also called in Nigeria and other developing countries to

drumstick tree, horseradish tree and ben oil tree encourage the planting and utilization of moringa for

(Afuang et al., 2003; Fahey, 2005, Bhupendra and nutritior}al, medicinal, agri.cultural, industrial and

Neikuozo, 2015). The production of Moringa oleifera €cOonomic purposes. Thc' (.:Ialm that Moringa oleifera

" is advantageous because it can be cultivated and enhan.ces the_ producp}'lty of animals may be
associated with the "increased and widespread

ves can serve as a
| diets (Moreki and
meals have been
ong many of these

a leaf meal, an . ) _
bbas, 2013). All Feeding ruminants with moringa: Several

excellent leaf protein feedstuff (A

parts of the Moliin N oleifera plant are considered to researchers have §uggested and recommended the

be edible and usfful (Makkar and Becker, 1999). utilization of moringa as an altemative source of

Over many vears. research work has been carried out protein in ruminant diets '(Kakeng} et al., 2005;

on how AZY__ ) leifera can be used to improve Sanchez et al., 2006; Mendieta-Araica et al., 2010;
oringa oleijera Gutierrez et al., 2012). Table 1 shows the dietary

research interest in various aspects of the moringa
plant over several decades in the field of animal

science.

managed with ease. Moringa lea
good quality supplement in anima
Gabanakgosi, 2014). Many leaf
incorporated into animal feeds. Am
leaf meals, thus used is moring

livestock tion. Interestingly, success has been . ): ]
reportecd irlzrt(l);luc 10:rd g e;ever :ﬁ i’esearchers globally effect O.f .Mormga o{ezfera on th;'perfonnan_ce and
A 002; . 1. 2011; Fayomi et al., productivity of ruminants. Addmon.ally,- this leaf
goragheqre, 2002; Adegun & ali’ ¢ l’ 2015; Sultana protein and its organic matter are digestible in the
ok Otiver o al,, 2015, Seboa &t 65 ’ rumen (Kakengi et al., 2005; Gutierrez et al., 2012).
etal., 2015; Briones et al., 2017). Soliva et al. (2005) reported that moringa leaves
i . inea enhance the microbial protein synthesis in thc‘rumen
I;’;oyekx and Gabanakgosi (2014) stated lt)l;atimﬂ’éog’;zltgd due to the presence of readily fermentable nitrogen
elfera is ane of the plants that Cav and substantial energy content it possesses. It can

in source ) . . ,
protetn become a useful supplement for inclusion in animal

with [ i hea
ivestock production, a cheap oll as

which can be used to boost the feed quality as W

19
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feeds, a source of nutritive food as well as serving as

a medicinal plant.

(2016) substituted wheat

Cattle: Cohen-Zinder ef al. .
lage in the dicts of

silage with Moringa oleifera si
lactating Holstein cows. Cows fed supplements .of
ensiled Moringa oleifera, had 1.91% increase ip m.llk
yield as well as a 20% increase in milk anti-oxidative
activity. These research authors also recommended

the ensiling mixture of Moringa oleifera with soy
e additive for

hulls or corn grains as a higher digestibl
lactating dairy cows. Creole Reyna breed dairy cows
fed Moringa oleifera supplement of 2 and 3kg dried
Moringa oleifera leaves per day had an increased
(P<0.05) milk yield by 58% and 65%, respectively, in
addition, the dairy cows recorded improved (P<0.05)
dry matter intake and digestibility of the diet
(Sanchez et al., 2006). Olorunnisomo (2014) reported
improved (P<0.05) milk production and feed
utilization by Sokoto Gudali cows with a higher
proportion of moringa forage in the supplementary
silage. Additionally, Olorunnisomo (2014) posited
that the use of Moringa oleifera silage has the
potential for increasing local milk production.
Mendieta-Araica et al. (2010) established from their
research findings that dairy cows fed moringa silage
were able to produce the similar quantity and quality
of milk as dairy cows fed conventional diets. Cows
fed moringa supplement were reported to produce a
significant (P<0.05) increase in daily milk yield as
well as improved (P<0.05) milk composition (Khalel
etal., 2014).

Sheep: The dietary inclusion of Moringa oleifera
stem in the ration of growing Rahmani lambs was
found to enhance (P<0.05) feed efficiency. In
addition, it can also effectively serve as a
replacement for clover hay and concentrate feed
mixture in the diet of growing lambs without any
detrimental effect on performance (Mahmoud, 2013).
Fayomi et al. (2014) recommended the incorporation
of Moringa oleifera leaf meal for producing multi-
nutrient blocks for sheep diet (Yankasa ram) for
improved performance and haematological profile.
Adegun et al. (2011) suggested the use of Moringa
oleifera as a protein supplement for improved
performance of sheep in south-western Nigeria.
Fadiyimu er al. (2010) from their research asserted
that the inclusion of Moringa oleifera in the diets of
West African Dwarf (WAD) sheep resulted in the
improvement of the haematological profile, nitrogen
baLam:'e and nitrogen retention. They recommended
o e s, B i

_ anicum maximum in the
diet of West African Dwarf (WAD) sheep.

20
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Goat: Aregheore (2002) documented that ¢,
inclusion of up to 50% of moringa leaf in a |oy.
quality forage ration produced increase in daily
weight gain and diet digestibility of goats (Ang]o.
Nubian x Local Fiji). According to Moyo et ¢
(2014), the inclusion of moringa leaf meal in the dietg
of crossbred Xhosa lop-eared goats produced better
(P<0.05) meat quality attributes when compared with
the control group. Moringa oleifera leaf meal has 5
positive effect on milk composition and milk yield of
Anglo-Nubian goats (Basitan and Jarcia, 2013).
Kholif et al. (2015) conclusively stated that Moringy
oleifera can serve as a replacement for sesame meal
up to 75% (that is, an inclusion level of 15% Moringa
oleifera leaf meal) in the diet of lactating Anglo-
Nubian goats. These researchers reported that the

incorporation of Moringa oleifera leaf meal led to
of feed, improvement

higher (P<0.05) intake
(P<0.05) in nutricnt digestibility and rumen
formentation and more (P<0.01) milk production.

They further reported that the inclusion of moringa
had a positive effect on the fatty acid composition of
goat milk by producing an increase (P<0.05) in
unsaturated fatty acid and a decrease (P<0.05) in
saturated fatty acid. The lactation-enhancing effect of
Moringa oleifera leaves was demonstrated from the
increase of maternal serum prolactin levels (Dela-
Cruz, 2012). Basitan and Jarcia (2013) pointed out
from their research that Moringa oleifera has
galactagogue effect, which can cause the increase in
the production of milk. They further stated that the
galactagogue effect of moringa can be obtained by
feeding lactating goats 30 to 40% Moringa oleifera
forage. Sultana et al. (2015) recommended moringa
foliage (leaves, petiole, and soft stem) as a cheap
substitute for conventional concentrate in the diet of
growing Bengal goats. Their research report
demonstrated that the highest average daily live
weight gain of 63.45g/day was found in Bengal goats
fed 75% moringa foliage plus 25% concentrate
mixture diet while the lowest average daily live
weight gain of 33.02g/day was recorded by goats fed
100% concentrate mixture diet. According to Briones
et al. (2017), feeding goats with Brachiaria mutica
(para grass) and moringa resulted in higher (P<0.05)

.dry matter intake and consequently increase (P<0.05)

in weight gain

Feeding non-ruminants with moringa: The
moringa leaf meal is a good source of protein for
non-ruminant animals. There are interesting research
reports on the effect of the inclusion of moringa in
diets of monogastrics and several research authors
have recommended its usage in monogastric
nutrition. Table 2 presents the dietary effect ©
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moringa on the performance and productivity of non-
ruminant animals.

Poultry: Moringa can be incorporated into poultry
feeds, particularly by small-scale farmers, as natural
and healthy feed .replacements to synthetic feed
supplements (Paguia et al., 2014). According to the
reports of Donkor et al. (2013), the availability of
Moringa oleifera in several rural areas in Ghana
makes its use as a commercial poultry feed ingredient
an economically viable one. Moringa oleifera can
perform a key role in the economy of poultry
production. Notably, the partial replacement of fish
meal with Moringa oleiféra leaf meal has been found
to'rcduce feed cost (Zanu et al., 2012). Moringa is
suitable for usage in poultry feeds (Foidl et al.,
200;). Moringa oleifera leaves contain major
nutrients required for healthy growth of poultry birds.
Additionally, the dietary inclusion of moringa leaf
meal in poultry diets has led to increase in weight
gain, the bright colouration of chicken wattles, beaks,
combs as well as the improvement in the yellow
colouration of egg yolk, broilers skin and shank
colour (Donkor et al., 2013). According to Ebenebe
et al. (2013) the incorporation of moringa leaf meal
in the diets of layers at lower levels improved egg
production and egg quality but higher levels of
inclusion resulted in lower productivity and poorer
egg quality indices. Nkukwana et al. (2014) included
Moringa oleifera leaf meal up to 25g/kg of feed and
reported no negative effect on nutrient utilization
efficiency and growth performance of broiler
chickens. Feeding chickens with Moringa oletfera
leaf meal resulted in better carcass characteristics and
enhanced growth performance (Sebola et al., 2015).
The use of Moringa oleifera as a feed additive for
broilers resulted in the production of chicken breast
with light appearance (Wapi ef al., 2013). Allam et
al. (2016) posited that Moringa oleifera leaf extract
has played the role of an antioxidant, immune
booster, growth promoter, anti-bacterial agent and
also had a positive effect on haemato-biochemical
parameters of broiler chickens. The utilization of
Moringa oleifera sced meal in poultry diets is not so
common. However, the high dietary levels of
moringa seed meal in the diet of broiler chicks was
reported by Ochi et al. (2015) to negatively affect the
performance and carcass characteristics of the birds.
Briones ef al. (2017) reported that the inclusion f’f
5% moringa leaf meal in the ration of layer quails
resulted in higher egg production, increased €gg
weight, better egg yolk colour and improved feed
conversion ratio (P<0.05). Similar result was
obtained for White leghorn chickens given drinking
water mixed with 100ml moringa leaf extract. In
addition, Briones et al. (2017) reported that the

21

incorporation of Moringa oleifera seed meal in the
diet of Babcock layer birds led to decrease (P<0.05)
in the percentage of broken eggs as a result of the
improvement of egg shell quality.

Rabbit: The dietary replacement of Centrosema
pubescens with Moringa oleifera was reported by
Odeyinka et al. (2008) not to have any negative
effect on the reproductive performance of rabbits.
Nuhu (2010) documented that Moringa oleifera leaf
meal is naturally very nutritive and can efficiently
serve as a replacement for soybean meal in the diet of
weaner rabbits without adversely affecting blood
indices and productive performance. Moringa leaf
meal can be included up to 20% in the diets of
weaner rabbits with no detrimental effect on
performance (Nuhu, 2010). Ewuola et al. (2012)
likewise replaced soybean meal with 15% moringa
leaf meal in the diets of growing rabbits and achieved
significant (P<0.05) increase in apparent nutrient
digestibility.

Pig: Research carried out by Acda et al. (2010)
demonstrated that performance of growing pigs fed
diets containing 10% inclusion level of moringa leaf
meal was not negatively affected. However,
Mukumbo et al. (2014) reported that feeding
increasing levels of Moringa oleifera leaf meal to
finisher pigs resulted in a significant (P<0.05)
decrease in intramuscular fat and stearic acid content
of the pork. The authors concluded that moringa can
be incorporated up to 5% in the diets of finisher pigs
without adversely affecting feed conversion
efficiency, meat quality and may also lead to
improvement in the shelf life of the meat. The
variation in the level of dietary inclusion of moringa
recommended by the authors cited above may be
attributed to the difference in the ages of the
experimental pigs used (early growth phase versus
late growth phase). Oliver et al. (2015) suggested the
use of fermented extracts of Moringa oleifera as a
promising natural growth promoter alternative for use
in pig production.

Moringa in fish diet: Egwui (2013) recommended
the use of moringa as an alternative source of protein
in aquaculture feeds and advocated the need for
further research on other aspects of the utilization of
Moringa oleifera in aquaculture. In the experiment
conducted by Olaniyi et al. (2013), they established
that 12.5% inclusion level of Moringa oleifera leaf
meal can efficiently replace groundnut cake in the
diets of fish (Clarias gariepinus). In another study,
Karpagam and Krishnaveni (2014) affirms that
feeding fish, particularly, Tilapia (Oreochromis
mossambicus) with moringa leaf resulted in a
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igni t (P<0.01) increase in weight gain and
z;)ge:ligiagrofvth ratc.) Foidl et al. (.2.001) reported tha[t
moringa can be used in fish nutrition. Afuang 6!3(;/ .
(2003) reported that inclusion levcl' of up.3 0
solvent-extracted moringa leaf meal in the diet of
Tilapia fish (Oreochromis niloticus L.). hz}d no
adverse effect. They further reporteq a significant
(P<0.05) reduction in the carcass lipid and pla.sma
cholesterol levels of fish fed higher levels of moringa
(raw and methanol-extracted leaf meals). This is an
evidence of the hypolipidaemic and
hypocholesterolaemic properties of moringa.

CONCLUSION

In countries where there is the experience of a
prolonged dry season or when there is a shortage of
most forage plants, moringa will be an available and
suitable substitute for feeding livestock animals.
Various livestock species have in one way or another
benefited from the utilization of moringa plant as
documented in the literature by several research
authors. The use of Moringa oleifera in animal
feeding has resulted in improved performance,
increased digestibility of feed, enhanced meat
quality, brighter egg yolk colour, increased milk yield
and improved haematological profile of animals. This
plant protein has great potential as a feedstuff for
future inclusion in the productien of commercial

livestock feed.
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Table 1: Dictary cffect of Moringa oleifera on the

Dietary effects

performance and productivity of ruminant animals

Animal type Moringa part fed
Cow Moringa leaf
Cow Moringa leaf
Cow Moringa leaf
Cow Moringa leaf
Sheep Moringa stem
Sheep Moringa leaf
Sheep Moringa leaf
Sheep Moringa leaf
Goat Moringa leaf
Goat Moringa leaf
Goat Moringa leaf
Goat Moringa leaf
Goat Moringa leaf
Goat Moringa leaf

References

ng_he{ milk yield and increase in milk
antioxidant activity

Increased milk yield and improved dry
matter intake and digestibility

Increased milk production

Improved milk yield and improved
composition

Enhanced feed efficiency

Improved haematological profile and
performance

Improved animal performance

Improved nitrogen balance, nitrogen
retention and haematological profile.
Increased daily weight gain and diet
digestibility

Better meat quality attributes

Improved milk composition and milk yield
Higher feed intake, improvement in
nutrient digestibility, rumen fermentation,
increased production of milk with increase
in unsaturated fatty acid and decrease in
saturated fatty acid of milk

Improved performance (weight gain)
Higher dry matter intake and increased
weight gain

Cohen-Zinder et al. (2016)
Sanchez et al. (2006)

Olorunnisomo (2014)
Khalel et al. (2014)

Mahmoud (2013)
Fayomi et al. (2014)

Adegun et al. (2011)
Fadiyimu et al. (2010)

Aregheore (2002)
Moyo et al. (2014)

Basitan and Jacia (2013)
Kholif et al. (2015)

Sultana et al. (2015)
Briones et al. (2017)

Table 2: Dietary effect of Moringa oleifera on the performahce and productivity of non-ruminant animals

Animal Moringa part fed Dietary effects References
type
Pyo}:ﬂtry Moringa leaf meal Improved egg quality and production Ebenebe et al. (2013)
(Chicken)
Poultry Moringa leaf meal Better carcass characteristics and improved ~ Sebola et al. (2015)
(Chicken) growth performance
Poultry Moringa leaf meal Better feed conversion ratio, better yolk Briones ez al. (2017)
(Quail) colour, increased egg productioq and weight .
Poultry Moringa leaf meal Produced light appearance of chicken breast  Wapi et al. (2013)
(Chicken) meat N
Poultry Moringa leaf extract Increased growth an_d prodqced positive Allam et al. (2016)
(Chicken) effect on haemato-biochemical parameters .
Poultry Moringa seed meal ~ Improvement in egg_shell quality which Briones et al. (2017)
(Chicken) resulted in decrease in the number of broken
eggs
Rabbit Moringa leaf meal P%gduced positive effect on reproductive Odeyinka et al. (2008)
performance o
Rabbit Moringa leaf meal Increased apparent nutrignt .dlgCSIlblllty Ewuola et al. (2012)
Rabbit Moringa leaf meal Positive effect on blood indices and Nuhu (2010)
productive pcrformanc;
Pig Moringa leaf meal Improvement of shelf life of the meat, ' Mukumbo et al. (2014)
decrease in intramuscular fat and stearic
acid content of the pork.
Pig Moringa leaf meal Positive performance Ac.da etal. (2010)
Pig Fermented extracts ~ Promotes growth Oliver et al. (2015)

of moringa leaf
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