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In developing nations Nigeria inclusive, most of the cereals grown are for human consumption. 

Conventional feedstuffs use in livestock production especially in poultry enterprise has intensified 

the competition for available grains. Consequently, the cost of poultry production is jacked up. Since 

poultry provides most of the animal protein consumed either in the form of meat or egg, exploring 

tropical vegetables as a route of escape to reducing the cost of feeding will be a great gain in the 

poultry enterprise. Tropical vegetables especially the African leafy vegetables (ALVs) are 

economical and highly nutritive possessing good levels of vitamins, minerals, protein and essential 

amino acids. The mineral constituent of some tropical vegetables as well as their nutritive impact on 

the performance, meat quality, egg quality in broiler and laying birds as presented in this review 

paper. Although, the availability of ALVs all year round, its moisture content level and presence of 

anti-nutrients may tend to limit its usage in poultry feed, adopting irrigation techniques and improved 

seedlings as well as exploring the processes of enhancing the nutritional value of ALVs to combat 

anti-nutrients to tolerable levels by the birds make it possible to be considered as good alternative in 

poultry diets. 

 

Keywords: 

Tropical vegetables 

Laying birds 

Broiler chickens 

Eggs 

Meat  

 

 
a  madegbenro@futa.edu.ng  https://orcid.org/0000-0001-9275-3998      

 

 

 This work is licensed under Creative Commons Attribution 4.0 International License 

 

Introduction 

Agriculture is the most dominant sector of the 

economies of many developing countries. In Nigeria for 

example, it contributes about 33.6% of the Gross Domestic 

Product (GDP) and about 75% of export earnings (NSS, 

2009). The livestock and poultry sub-sector are estimated to 

contribute about 6% of Agricultural GDP. It provides 

employment and helps to meet the basic meat and animal 

product requirements for the growing Nigerian population 

(MoFA, 1990). Commercial poultry production, in particular, 

provides easily accessible and affordable meat and eggs. 

About 80% of the world’s population gets most of their basic 

nutrients like proteins, fats and vitamins from meat and eggs 

(FAO. 2007). Feeds and feeding constitute a large proportion 

of the total expenditure in the poultry industry especially when 

ingredients like grains are used (Teguia and Beynen, 2004).  

In many developing countries, most of the cereal grown is 

for human consumption, and hopefully, surpluses are used for 

animal feeding. However, the reality is that whatever is 

available is competed for by humans and livestock for food 

and feed, respectively. This competition raises the cost of 

poultry production. A high cost of animal production 

translates into a high cost of animal protein. Reducing this cost 

component in animal (particularly poultry) production, 

therefore, is one way of reducing the cost of poultry products. 

Several poultry scientists all over the world are now engaged 

in research into the use of botanicals and plant-derived 

products to fight and reduce the heavy economic losses in 

poultry industry caused by poultry diseases (Abbas, 2013) 

Leafy vegetables are the cheapest and most readily 

available sources of important proteins, vitamins, minerals 

and essential amino acids (Kwenin et al., 2011). Several 

vegetable species abound in Nigeria and most West 

African countries where they are used partly as condiments 

or spices in human diets or as supplementary feed to 

livestock such as rabbits, poultry, swine and cattle (Aletor 

and Adeogun, 1995, Fasuyi, 2005). These vegetables are 

harvested at all stages of growth and fed either as processed, 

semi-processed or fresh to man while they are usually offered 

fresh to livestock. Thus, the focus of this review paper is 

centred on the nutritional significance of tropical vegetables 

in poultry feeding. 

 

Nutritional Value of Tropical Vegetables 

African leafy vegetables (ALVs) are the cheapest and 

most readily available sources of important proteins, 

vitamins, minerals and essential amino acids (Kwenin et 

al., 2011). Several vegetable species abound in Nigeria and 
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most West African countries where they are used partly as 

condiments or spices in human diets or as supplementary 

feed to livestock such as rabbits, poultry, swine and cattle 

(Fasuyi 2005, Adegbenro 2015). These vegetables are 

harvested at all stages of growth and fed either as 

processed, semi-processed or fresh to man while they are 

usually offered fresh to livestock. Vegetables rank higher 

in production than all other crops. They are known to 

provide 80% of the vitamin A in the diet (Bosland and 

Votava, 2000). 

A large number of African indigenous leafy vegetables 

have long been known and reported to have health-

protecting properties and uses (Okeno et al., 2003).Green 

leafy vegetables are also a great source of minerals such as 

zinc, iron and potassium as reported by Adegbenro (2015) 

and the results are presented in Table 1. 

 

Table 1. Macro and micro mineral compositions of the five leaf meals*  

Parameters Cassava Moringa Fluted pumpkin Bitter leaf African Basil 

Macro (g/100g) 

Potassium 1.65 1.94 1.85 1.22 1.72 

Sodium 0.25 0.25 0.25 0.20 0.24 

Calcium 0.06 0.06 0.07 0.07 0.06 

Magnesium 0.28 0.30 0.24 0.22 0.27 

Phosphorus 0.27 0.18 0.22 0.21 0.17 

Micro (mg/kg) 

Zinc 16.55 17.75 17.39 13.56 15.99 

Iron 32.90 29.10 32.31 34.12 29.51 

Copper 4.84 4.95 3.62 4.31 4.85 

Manganese 60.00 60.14 46.99 47.58 84.71 
*Adapted by Adegbenro (2015) 

 

 

In studies, it is reported that ALVs contain on-nutrient 

bioactive phytochemicals that have been linked to 

protection against cardiovascular and other degenerative 

diseases. In spite of the nutritional contribution of ALVs to 

local diets, health maintenance and protective properties, 

there has been very little concerted effort towards exploiting 

this biodiverse nutritional and health resource to address the 

complex food, nutrition and health problems of sub-Saharan 

Africa. 

 

Tropical Vegetables in Poultry Nutrition 

 

With an increasing demand for animal protein and the 

development of the poultry industry, there is a need to look 

for alternative energy sources, protein resources and 

vitamin-mineral premixes sources for poultry farmers. 

Different sources of alternative feed available for feeding 

chickens will raise the standard of living for poultry 

farmers. Currently, the poultry industry is faced with 

challenges to produce high-quality animal protein for the 

populace at low prices. Poultry scientists are now looking 

for alternatives to expensive and non–available feed 

resources and one such way is the use of tropical vegetables 

in poultry diets, therefore, making protein available to 

people eat cheaper prices. For this review, emphasis will be 

on laying birds and broiler chickens as the main products 

from poultry are gotten from these two poultry types. 

Numerous experiments had been carried out on the 

effects of various tropical vegetables on laying birds. 

Composite leaf meal (Moringa oleifera, Ocimum 

gratissimum, Manihot esculenta, Telfaria occidentalis and 

Vernonia amygdalina) as reported by Adegbenro (2015) 

disclose that its use up to 5% in layers diet does not only 

facilitate healthy living but enhance the daily feed intake of 

the bird as it stimulates appetite, decrease feed conversion 

ratio and heighten the hen day production compared to the 

use of conventional premix. Likewise, the use of 5% 

Moringaoleifera solely in place of soybean meal in the diet 

of hens was reported to improve feed conversion ratio and 

boost total egg weight as well as hen day egg production of 

laying birds (Wubalem, 2014). Kakengi et al. (2007) 

observed increased feed intake in laying hens fed diets 

containing varying levels of Moringaoleifera leaf meal in 

which inclusion rates were about twofold higher than those 

of the present study. Ekenyem and Madubuike (2006) 

reported improved feed intake for broilers fed diets with 5% 

Ipomoea asarifolia leaf meal but intake was depressed at 

15%. On the other hand, Nworgu and Fasogbon (2007) 

reported reduced feed intake by Black Nera pullets fed diets 

containing 2%, 4% and 6% Centrosemapubescens leaf 

meal. Kakengi et al. (2007), also, reported a positive effect 

on egg weight when sunflower was substituted with 

Moringaoleifera at 5% levels in the diet of laying hens. 

According to Adegbenro (2015), complete replacement of 

conventional premix with composite leaf meal, significantly 

affect percentage egg production of the laying birds. The 

diet with 5% composite leaf meal enhanced better hen day 

production (HDP) than those fed control with conventional 

premix as a major source of premix. The substitution of 

conventional premix with composite leaf meal at 5% levels 

in the diet showed a positive effect on egg weight which 

could be associated with higher Sulphur-containing amino 

acids reported in moringa leaves (Adegbenro, 2015) and 

this agrees with the earlier report of Kakengi et al. (2007) 

who reported a positive effect on egg weight when 

sunflower was substituted with Moringaoleifera at 5% 

levels in the diet of laying hens.  

Wubalem (2014) reported that the inclusion of 5% 

Moringaolifera leaf to layers diet helps to improve eggshell 

thickness with shell thickness having the range of 0.29-0.38 

while shape index was 75-80 which is in line with the 

standard given by ISA (2009) who stated that the minimum 

shell thickness of 0.35 and shape index of 74 are indicators 

of good egg quality. Higher Yolk weight and heavier shell 

weight were observed in laying birds fed with 5% 

composite leaf meal inclusion as reported by Adegbenro 
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(2015). The cholesterol levels of eggs produced from laying 

birds fed composite leaf meal were reduced (Adegbenro, 

2015). The fact that the inclusion of composite leaf meal 

resulted in a decrease in cholesterol levels affirms its 

potential as a hypocholesterolemic agent. This is an 

agreement with the report of Ghasi et al. (1999). The 

relative reductions in this study compared with that of Ghasi 

et al. (1999) might be due to differences in the form and 

quantity of composite leaf meal included in the diets as well 

as the animal typed used. Laying hens cannot synthesize egg 

yolk pigments in its body but the egg yolk colour is one of 

the main indicators of egg quality affecting consumer’s 

preference (Englmaierova et al., 2014). The pigmentation of 

the egg yolk (xanthophylls) depends on fat-soluble 

pigments that are present in the feed (Yildirim et al., 2013). 

According to a survey conducted, poultry farmers adding 

between 2% and 4% of Leucaena leaf meal to their ration 

have improved egg yolk colour and increased palatability of 

their laying hens. The egg yolk coloration increased 

progressively as the level of composite leaf meal increased 

in the diet of laying birds (Adegbenro, 2015). Also, 

composite leaf meal affects the yolk and albumen pH. As 

the level of composite leaf meal increases there is a decrease 

in the pH value. But there was an opposite pattern in the 

whole egg pH in which the pH level was insignificant to the 

control diet. The pH values observed in the study falls 

within the range (7.0 – 9.0, 6.4, and 7.1 – 7.9 for egg white, 

egg yolk and whole egg, respectively) as earlier reported by 

FDA (2012). The increase in yolk coloration was also 

reported by Adegbenro (2015) and this may be as a result of 

the presence of carotene in the leaves thus supporting the 

findings that all green plants contain xanthophylls and its 

source, availability and value will dictate the degree of 

pigmentation. Possibly, the use of these leaves could be 

harnessed towards poultry product pigmentation in the 

tropics where consumers favour deep coloured poultry egg. 

From a study conducted by Adegbenro et al. (2017), five 

(5) tropical vegetables were mixed in ratio 1:1:1:1:1 into a 

composite meal and used to replace broiler commercial 

premix at 0. 1. 2. 3. 4 and 5% in place of 0, 20, 40, 60, 80 

and 100% reduction levels of the commercial premix 

respectively. The study showed that birds fed on a diet 

containing 20%-based composite meal had the highest final 

weight and best feed conversion ratio with a concomitant 

highest average price realized per bird and average price 

gained per bird. Also, there was a trend towards a reduction 

in the cholesterol level as the inclusion level of composite 

meal in the diets was increased. Adegbenro et al. (2017) also 

reported reduction in values for the belly fat as the level of 

composite leaf meal produced from the five (5) tropical 

vegetables inclusion increased, thus indicating the potential 

of the leaf meals to reduction of fat deposition in the muscle 

and therefore could help in the prevention and reduction of 

neurodegenerative diseases associated with lipid-rich diets 

(Upadhyay, 1990; Oforjindu, 2006).The complete 

replacements of commercial premix with composite leaf 

meal at 5% inclusion level led to ₦4.00 reduction. This 

translates to a colossal savings of ₦40,000 for the diet per 

tonne by farmers. Also, from the results which show an 

increase in the revenue in the output of products from birds 

fed composite leaf meal-based diets which are directly 

related to an increase in chicken cutting performance. It 

shows that the inclusion level of composite leaf meal can be 

done without any effect on the performance of broiler 

chickens. These findings were in agreement with the findings 

of Madiya et al. (2004) and Yadav et al. (2014). This 

observation could encourage broiler farmers especially the 

backyard poultry farmers in their quest for large scale 

expansion.  

 

Tropical Vegetables as Extract  

 

Also, the aqueous extract from Moringaoleifera had 

immuno-modulatory activity on the immune system of 

broiler chickens against Newcastle disease (ND) and 

influence the final body weight of birds supplied with 5000 

mg/kg leaf extract having the highest value (Faluyi and 

Agbede, 2018). In another study, the phylogenetic activities 

of neem, pawpaw and bamboo and their composite leaf 

meal were explored in broiler chicken performance and 

health status. It was revealed that broiler chickens 

performance could be enhanced with the supplementation 

of bamboo leaf meal and the composite meal of neem, 

pawpaw and bamboo leaf meals in ratio 1:1:1 when 

supplemented in broiler chicken diet at 5 g/kg with 

numerical improvement of feed conversion ratio 

(Oloruntola et al., 2018). Drinking water containing 50ml 

and 100ml waterleaf mucilage resulted in better weight 

gain, daily feed intake, feed conversion ratio, better hen day 

egg production and egg weight (Mary, 2015). Cabuk et al. 

(2006) have shown that supplementation with essential oil 

mixture (Oregano, laurel leaf, sage leaf, myrtle leaf, fennel 

seeds and citrus peel and 24 mg essential oils per kg feed) 

positively influenced not only feed conversation ratio (FCR) 

of the laying bird but the average egg production in broiler 

breeders. According to Mary (2015), the inclusion of 200g of 

waterleaf mucilage to the drinking water of laying hen 

improves shell thickness a great deal as well as shell weight 

 

Limitations of Using Tropical Vegetables in Poultry 

Nutrition  

 

Several factors have been generally identified as limiting 

to the utilization or high incorporation of tropical vegetables 

in poultry diets. These include low protein content, high fibre, 

amino imbalance and presence of anti-nutritional factors 

(McDonald et al., 1988). Likewise, nutritive values of plant 

proteins depend upon their amino acid composition, presence 

of toxic materials, biological value, mode of digestion, and 

the changes arising during processing. Thus, the quality of a 

feed protein depends not only its nitrogen content, but also on 

other constituents such as amino acids, their availability 

digestibility, and physiological utilization of specific amino 

acids after digestion (Bryden et al., 2000; Bryden, Li., 2003). 

Some of the limitations affecting the use of vegetable in 

poultry feeding are listed below: 

 

Nutritive Value 

 

There are little or no analyses of nutrient availability for 

feed alternatives, and where there are, the values are not 

consistent. This may limit their use or cause inadequate 

inclusion levels. Additionally, the fibre contents may be so 

high that birds may not be able to optimally utilize them, 

which lead to growth performance and impaired nutrient 

retention in turkeys (Sklan et al., 2003). 
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Seasonal Availability 

 

Most crops grow in the wet season of the year with a 

reduction in numbers of species of plant available for 

animals at the dry season of the year. Seasons of the year 

influences the nutritional quality of most tropical 

vegetables. Some of these alternative feedstuffs may not be 

available all-year-round, resulting in an inconsistent supply 

that may force farmers to resort to conventional feedstuffs.  

 

High Moisture Content 

 

Most tropical vegetables have high moisture content which 

makes their preservation almost impossible for peasant 

farmers. The moisture content of biological materials 

determines its deterioration because of the more the moisture, 

the more the microbial activities on the tropical vegetables.  

 

Presence of Anti-Nutritional Factors 

 

The utilization of tropical vegetable had been limited as 

a result of the presence of phytate, oxalate, tannin, 

cyanogenic glucosides, etc. These anti-nutritional factors 

negate growth and other physiological activities at higher 

inclusion levels (Oresegun and Alegbeleye, 2001).  

 

Processes to Improve the Nutritional Value of Tropical 

Vegetable in Poultry Feeds 

 

The sustenance of ALVs in poultry diets can be achieved 

if only the aspect of the anti-nutritional factor in the leaf 

meals, as well as plant breed and breeding, is worked on. 

Due to climate variability, some of the ALVs may not be 

available all year round. As a result, there is a need to select 

for tropical vegetables seedlings or breeds which will yield 

well under tropical conditions and provide resistance to 

newly emerging pests and diseases. According to 

Mosenthin and Sauer (2011), nutrients are better utilized in 

ground form. Subsequently, voluntary feed intake is 

improved as digestibility rate is enhanced which have an 

overall effect on the weight gained by the bird. 

 

Conclusion 

 

The enormous benefits of ALVs in poultry production 

cannot be overlooked. Aside from the fact that it is 

economical, reducing the cost of production, it is highly 

nutritive if incorporated in bird diets in the right proportion 

without no adverse effect on the performance and 

productivity of birds when fed to the birds as meal or extract 

under intensive rearing system. 
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