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Indigenous chicken production consists of an array of activities important to smallholder poultry farmers in Africa. One of the many factors influencing their production and threating the local food security is in the area of nutrition, particularly, that related to protein supplementation. The available feed resources to farmers are not enough to sustain the productivity of the chickens. Hence, the chickens’ diets often require nutritional supplementation. There is therefore an urgent need for the validation of locally grown feed ingredients to improve the sustainability of poultry production in sub-Saharan Africa. A dietary ingredient that may be used in the diets of chickens is lucerne (Medicago sativa), which is also known as alfalfa. In South Africa, lucerne is the most cultivated forage legume and approximately 1.3 million metric tonnes of lucerne are produced per year. Lucerne has high nutritional value, as it is a source of protein, amino acids, vitamins, and fatty acids. The potential of lucerne as a feed resource for indigenous chickens should, therefore, be investigated so that strategies to improve the nutrition of such chickens can be developed. The purpose of this review was to highlight lucerne as a potential dietary ingredient for indigenous chickens and discuss its effects on the productivity of broilers, egg-layers, and dual-purpose chickens.
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1 Introduction

Food production must increase to meet global nutritional needs, particularly in the sub-Saharan countries, where economic and health challenges negatively contribute to food insecurity (Bjornlund et al., 2022). In this area of the globe, sustainable agriculture proves to be critical, as population growth rates continue to increase while arable land availability has been declining due to industrialization (Caillouet et al., 2019). Poultry producers are faced with a plethora of challenges related to the health, nutrition, and predation of their flocks. This has been exacerbated by the increase in ambient temperatures in communities where indigenous chickens are kept (Mapiye et al., 2008; Nyoni et al., 2022). Indigenous chickens have been exposed to unfavourable environmental conditions for centuries, which has resulted in their developing traits to cope with these harsh conditions, which include food scarcity (Köhler-Rollefson, 2004). Such birds can convert a wide range of agri-food by-products into edible products for humans (Mottet and Tempio, 2017). Therefore, indigenous chicken rearing could be an alternative means of maintaining and increasing sustainable food production in Africa. Meat and egg production are crucial for the nutrition of families in Africa (Alabi et al., 2012; Motsepe et al., 2016) and they are marketed as enhancing incomes (Nondzutha et al., 2020). Furthermore, indigenous chickens are used in communities for traditional events (Herd-Hoare and Shackleton, 2020).

In a country such as South Africa, the production of indigenous chickens predominantly takes place under subsistence farming of the extensive type, which is characterised by low-input systems (Mtileni et al., 2016; Idowu et al., 2021). Several researchers have found that poultry farmers in rural communities in South Africa rear from 5 to 30 chickens per cycle (Guèye, 1998; Idowu et al., 2019; Nxumalo et al., 2020). The chickens are often left to search for food that meets their nutritional requirements on their own (Raphulu et al., 2015; Yusuf et al., 2017), especially when supplementary grains are out of season. Chickens reared under subsistence farming in South Africa have been found to suffer greatly because of poor nutrition (Alabi et al., 2013). The rising cost of feed constrains production and is, therefore, a key motivation to seek alternative forms of feed resources for poultry farmers and producers. The main source of protein in poultry diets for the commercial sector, soyabean meal, remains expensive for smallholder farmers. The range of locally available feed resources is wide in terms of dietary ingredients; however, it does not yield enough of the nutrients required by chickens for sustaining production (Rashid et al., 2003; Ncobela and Chimonyo, 2015; Hayat et al., 2016). Protein, which is a limiting factor for growth and productivity, is often inadequate in the diet of chickens (Ncobela and Chimonyo, 2015). Due to the scarcity of some grains, the potential of locally grown alternative feed resources could and should, therefore, be thoroughly explored in African communities to develop nutritional strategies to optimize the nutrition of indigenous birds and consequently ensure local food security.

Plant species such as Carica papaya (Banjoko et al., 2020), Moringa oleifera (Sebola et al., 2015), Morus alba (Mwai, 2021), Ipomoea batatas (Bekele and Sintayehu, 2021), Amaranthus cruentus (Manyelo et al., 2022), and Azadirachta indica (Ubua et al., 2019) are useful in chicken diets as sources of protein (Sugiharto et al., 2019). However, the usage of some of these plants by subsistence farmers of indigenous chickens is limited, not solely because of antinutritional factors, but also due to their limited availability and their high cost of acquisition. The cost of agricultural inputs and of establishing some of these recommended plants in yields may also not be practical. Therefore, the need to further explore adapted and hardy forage crops for indigenous chickens is pertinent.

Lucerne (Medicago sativa), also known as alfalfa, is commonly used as a forage for ruminants as hay or silage, and, to a lesser extent, as grazing material (Suwignyo et al., 2021). However, when harvested at the appropriate growth stage, literature shows that it may be of great importance for poultry feeding (Tkáčová et al., 2011; Jiang et al., 2018; Paredes and Risso, 2020; He et al., 2021; Vlaicu et al., 2023). For a long period lucerne has been used in poultry diets as a source of fibre for egg-laying chickens, and it was used to induce moulting (Donalson et al., 2005; Glatz and Tilbrook, 2021). However, research has indicated that it possesses not only favourable amino acid (Homolka et al., 2008) and fatty acid contents (Bashir et al., 2023), but also pharmacological benefits (Bora and Sharma, 2011). The potential of lucerne as a feed resource, therefore, needs to be investigated to map strategies for improving the nutrition of indigenous chickens, especially in developing countries such as South Africa. The purpose of this review was to assess the available literature on the utilization of lucerne as a dietary ingredient for indigenous chickens and its effects on chickens (broilers, egg-layers, and dual-purpose breeds).




2 Description of lucerne

Lucerne is known as the “queen of forages” because of its ability to sustain growth and adapt to a wide range of climatic conditions (Russelle, 2001). It is a forage that is grown in many parts of the world (Mielmann et al., 2017). It is cultivated in more than 80 countries and in all continents, over areas which exceed 35 million ha (Radović et al., 2009). It is grown in the frozen regions of southern Canada and eastern China, and from the mild climates of Chile to the searing deserts of Mexico and Africa.

Lucerne belongs to the class Magnoliopsida, in the order Fabales, in the family Fabaceae, which are also known as legumes and belong to the genus Medicago, species sativa (Burezq, 2021). The plant has a “crown” that can generate much foliage through bud formation, having many stems at the base of the plant, which grow to the height of about 1 m, and by having a deep tap root system. The leaves of lucerne are trifoliate with smooth, slightly tooth-edged, and oval-shaped leaflets. The flower is mostly purple in colour, and approximately 0.8 cm wide, and has a cluster up to 4 cm long at the top of its branches. Lucerne develops pods in its reproductive stage. Each plant may have four or five coiled spiral pods with a hard outer surface, which are typically hairy or leathery. Each pod may have between three and seven seeds.

Lucerne is a perennial legume crop that may be harvested three to five times per year depending on the harvesting interval and cultivar (Palmonari et al., 2014; Xu et al., 2021; Eckberg et al., 2022). It can survive defoliation through its ability to quickly regenerate shoots. It can respond quickly to significant summer rainfall (>10 mm) but requires 20 mm–25 mm of rainfall to produce substantial growth.

In South Africa, lucerne is the most cultivated forage legume and the country produces approximately 1.3 million tonnes of lucerne per year, which is planted in all provinces (STATSSA, 2017). The western to central regions of the country (i.e., the Northern, Western, and Eastern Capes, the Free State, and the North West provinces) produce a greater amount of lucerne (129,986 to 487, 181 tonnes per year) under dry and irrigated farms. In contrast, the eastern to central regions (i.e., the Mpumalanga, Limpopo, KwaZulu-Natal, and Gauteng provinces) produce smaller amounts of lucerne (1,019 to 4,767 tonnes) per year under dry and irrigated farms. These areas contain a wide range of soil characteristics (texture, organic matter, nitrogen and phosphorus content, and pH) and farm management practices that can influence yields.




3 Nutritional value

The nutritive value of lucerne is affected by its nutritional components, which tend to vary as the plant grows. This is illustrated by the nutrient composition harvested at the different physiological stages (Fan et al., 2018) (Table 1). As the plant matures, the crude protein (CP) content decreases, while the fibre content increases. Thus, the stage of harvesting is important for lucerne. Other climatic factors and edaphic factors (i.e., soil conditions, storage, diseases and insects, weeds, cultivar, water supply, and fertilisation) affect the nutritional quality of lucerne (Scholtz et al., 2009). Xu et al. (2021) have illustrated that the harvesting interval (28 day or 35 days) in a given year also affects the plant’s nutrient composition.


Table 1 | Crude protein and fibre contents (% DM) of lucerne harvested at different stages of physiological growth (Fan et al., 2018).



The nutrient composition of lucerne meal is presented in Table 2. Indigenous chickens (growers and adults) require 12% to 16% CP dry matter (DM) in their diets (NRC, 1994; Kingori et al., 2007; Alabi et al., 2013; Kalinda and Tanganyika, 2017). However, Goromela et al. (2006) and Hayat et al. (2016) reported that indigenous chicken diets are provided with only 10% CP DM under free-range systems. This, therefore, indicates that there is a deficit in the diet of chickens in free-range systems which has to be supplemented through various interventions. Lucerne can be utilized as a dietary ingredient providing protein for chickens as it contains 16% to 24% CP (Table 2).


Table 2 | Nutrient composition (% DM) of lucerne (Medicago sativa) meal.



The crude fibre (CF) level of lucerne meal ranges between 20.3% and 30.0% DM (Table 2), while its neutral detergent fibre content ranges between 36.7% and 53.7% according to He et al. (2021) and Hidosa and Biru (2021). When harvested during the budding stage, lucerne will contain a higher moisture content and less fibre [neutral detergent fibre (NDF) and acid detergent fibre (ADF)]. As plants age, they tend to have a higher CF content (Fan et al., 2018). Laudadio et al. (2014) lowered the fibre content in lucerne meal by fractionation and classification process to achieve 15.3% CF in DM. However, such technologies might be inaccessible to, and impractical for, smallholder farmers in Southern Africa.

The ash content of lucerne meal ranges between 9.2% and 12.9% DM (Table 2). The ash content indicates the concentration of minerals in the feed ingredient. Mwalusanya et al. (2002) and Hayat et al. (2016) showed that scavenging chickens do not suffer from the lack of minerals. Raphulu et al. (2015) demonstrated that South African indigenous chickens meet dietary mineral requirements determined by the ash levels of the crop contents for growing and adult indigenous chickens which ranged between 10.5 to 12.3%. Therefore, lucerne may be utilized by subsistence farmers to meet the mineral growth and production requirements of indigenous chickens.

Lucerne meal has a good balance of amino acids (Ensminger, 1992; Sen et al., 1998; Ponte et al., 2004; Markovic et al., 2007). Table 3 shows the concentration of 17 amino acids reported in lucerne meal and other proteinous dietary ingredients (Moringa oleifera, sunflower, and soyabean meals). Lucerne contains high proportions of aspartic acid, glutamic acid, and leucine, but low proportions of methionine and cysteine (Homolka et al., 2008; Pleger et al., 2021; Luo et al., 2022). When compared with the other plant species, lucerne and moringa leaf meal have a similar lysine content (5.4 g/100 g to 5.6 g/100 g CP), which is higher than that of sunflower meal (3.6g/100 g CP). Lucerne and soyabean meal also contain similar methionine levels (1.4 g/100 g CP). However, sunflower seed meal has a slightly higher methionine content (1.7 g/100 g CP) than lucerne meal. The threonine level of lucerne is similar to that of soyabean (3.8 g/100 g CP). However, moringa leaf meal contains a higher (4.5 g/100 g CP) threonine content than lucerne meal.


Table 3 | Crude protein and amino acid (g/100 g protein) contents of lucerne, sunflower, soyabean, and moringa meals.





3.1 Secondary metabolites in lucerne

Secondary metabolites are a diverse group of compounds with a low molecular weight and are distinct from primary metabolites. They do not play a crucial role in the normal growth and development of plants; they are, however, synthesized for defence purposes and other forms of interspecies protection (Bennett and Wallsgrove, 1994). Secondary metabolites have a myriad of properties including antioxidative, pharmacological, antifungal, anti-inflammatory, and phytoestrogenic properties (Wang et al., 2021). The secondary metabolites of plants can be classified into three broad groups: phenolic compounds, terpenoids, and nitrogen-containing compounds.

Lucerne contains different types of phenolic compounds (Krakowska et al., 2017; Horvat et al., 2022) (Table 4). Phenolics may further be classified as either simple phenols (phenolic acids) or polyphenols (flavonoids and non-flavonoids), as shown in Vardhan and Shukla, 2017. Dietary supplementation with lucerne flavonoids (15 mg/kg diet) improved the growth performance of chickens (Surai, 2014; Ouyang et al., 2016). The factor responsible for the increased growth performance of chickens was explained as the combination of the growth and hepatic growth hormone receptor upregulated by isoflavone (Elkomy and Elghalid, 2014). Additionally, isoflavones promote protein synthesis in the muscles, which in turn leads to increased growth (Kamboh and Zhu, 2013). In egg layers, Iskender et al. (2017) and Prihambodo et al. (2022) showed that the use of dietary supplementation flavonoids (0.5 g/kg of hesperidin, naringin, or quercetin) had no effect on laying performance; however, the egg yolk cholesterol level decreased while the yolk protein percentage increased. Improvements in the growth performance and meat cholesterol have also been reported when 10 mg/kg–15 mg/kg of alfalfa flavonoids was supplemented (Ouyang et al., 2016; Prihambodo et al., 2021).


Table 4 | Phenolic acids and flavonoids found in lucerne (Srisaikham, 2021).



An important category of non-flavonoids that were also identified in lucerne are tannins. Tannins are prominent metabolites widely distributed in forages such as trees, shrubs, and legumes (including lucerne). These have been implicated in limiting the digestibility of amino acids and energy (Getachew et al., 2008). Tannins exert negative effects on the feed intake, weight gain, and feed conversion ratio of broiler chickens (Hidayat et al., 2021). However, other reports indicate beneficial effects of tannins because they exert antimicrobial, antioxidant, anti-inflammatory, and gut health-promoting effects (Medugu et al., 2012). The literature is inconsistent in terms of the effect of tanniniferous feed ingredients on poultry. There is therefore a need to ascertain the appropriate dosages for lucerne meal supplementation, especially in the diets of indigenous chickens (Wonkyun et al., 2020).

Lucerne possesses antioxidative properties. It has been investigated because of the health benefits it is believed to confer (Bora and Sharma, 2011). One method of measuring the antioxidative capacity of organic material is to determine its 2,2-diphenyl-1-picrylhydrazyl (DHHP) scavenging activity, as outlined by Krakowska et al. (2017). The results are expressed as 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid (trolox) equivalence per gram DM of the sample. The same authors, Krakowska et al. (2017), reported that the antioxidative capacity of lucerne ranges between 15.6 mg and 48.3 mg trolox equivalence (TE)/g DM depending on the part of the plant (i.e., leaves, stems, or flowers) studied. Horvat et al. (2022) indicated that lucerne leaf meal had 32.2 mg TE/g DM, while Vlaicu et al. (2023) reported that lucerne meal from ground lucerne cuttings had 17.78 mg TE/g DM. Hence, dietary lucerne supplementation could be useful in enhancing the antioxidant levels in poultry products.

There are phenolic compounds in lucerne which possess powerful phytoestrogenic properties. Phytoestrogens accumulate in the plant during times of environmental stress and disease (Křížová et al., 2019). They contribute to the plant’s defence mechanisms, hence they do not have hormonal functions (Shah and Smith, 2020). These compounds have the capacity to influence growth and reproduction in animals. Phenolic compounds that possess phytoestrogenic properties include non-flavonoids (coumestrol 3-methoxycoumestrol and 4-methoxycoumestrol), flavonoids (luteolin, apigenin, quercetin, genistein, and daidzein) and lignans (Srisaikham, 2021; Wyse et al., 2021) (Table 5). These compounds vary in quantity and oestrogenic activity levels depending on the lucerne cultivar, environmental factors, and stage of growth.


Table 5 | Phytoestrogens (coumestans and isoflavone) identified in lucerne (Wyse et al., 2021).



Lucerne contains a particular class of secondary metabolites classified under triterpenes saponins (Bera et al., 2019; Szumacher-Strabel et al., 2019; Nagy and Makleit, 2021). Lucerne leaf meal is composed of different types of saponins (Table 6) (Pleger et al., 2021). Saponins are also capable of forming insoluble complexes with dietary cholesterol in the intestines, which are then excreted (Zheng et al., 2019; Pleger et al., 2021). It has been reported that levels and types of saponins could improve meat quality in poultry by enhancing its lipid oxidative stability (Bera et al., 2019). Dietary saponins, however, have adverse effects on chickens’ performance due to reduced amino acid digestibility (Pleger et al., 2020). Hence, they are considered the main antinutritional component in lucerne. There is a need to determine the type of saponins responsible for poor performance (i.e, reduced digestibility) in poultry.


Table 6 | Relative contents of putatively identified saponins expressed as equivalent umbelliferone in Medicago sativa (lucerne) leaves (Pleger et al., 2021).






3.2 Vitamins and carotenoids

Vitamins are useful in preventing oxidative stress, regulating the immune response, and maintaining normal physiological, biochemical, and homeostatic mechanisms in animals (Alagawany et al., 2021) (Table 7). Lucerne contains vitamins A, D, E, and K (fat soluble) and also vitamin B and vitamin B complex with vitamin C (fat soluble) (González-Calvo et al., 2015; Englmaierová et al., 2019; Jia et al., 2019). Lucerne contains higher levels of vitamin E (205.9 mg/kg) and precursors of vitamin A (carotenoids: zeaxanthin, lutein, and β-carotene). These vitamins have significant roles in egg production, and, therefore, the consumption of lucerne could enhance the egg-laying potential of birds.


Table 7 | Vitamins and carotenoids found in Lucerne.






3.3 Fatty acids

Lucerne contains a range of fatty acids that may be impactful to poultry (Table 8). The fatty acid profile of lucerne varies with varieties, seasons, and other agronomic factors. Lucerne contains a higher proportion of unsaturated fatty acids than saturated fatty acids. Unsaturated fatty acids are required for the biosynthesis of oxylipids (Raphael and Sordillo, 2013). Some of the polyunsaturated fatty acids contained include linoleic acid and α-linolenic acid, which are essential fatty acids (Nakamura and Nara, 2003). In terms of saturated fatty acids, palmitic acids are the major fatty acids that occur in lucerne. This indicates that lucerne meal supplementation in poultry diets could be useful in manipulating the fatty acid profile in poultry products (i.e., meat and eggs) (Grela et al., 2020; Kop‐bozbay et al., 2021). However, in the case of South African indigenous chickens, the effects of dietary lucerne supplementation on the fatty acid content of meat and eggs have not been investigated.


Table 8 | Total fatty acid content and fatty acid composition (g/100 g total fatty acids) of Lucerne.







4 Lucerne in broiler chicken diets

Tkáčová et al. (2011) found that lucerne inclusion, even at a level of 20 g/kg, increased the body weight of Ross 308 broiler chickens. In addition, Shirzadegan and Taheri (2017), showed that the inclusion of lucerne meal at a level of 30 g/kg improved the body weight gain, feed intake, and feed conversion ratio (FCR) in Ross 308 broiler chickens. However, Varzaru et al. (2020) and Sánchez et al. (2022) found that lucerne meal inclusion levels of as high as 50 g/kg in the diet of Hubbard broiler chickens and of 40 g/kg in that of Cobb 500 broiler chickens did not affect either group’s feed intake, daily weight gain, or FCR. The inclusion of dietary lucerne meal at a level ranging from 50 g/kg to 200 g/kg resulted in poor production performance (Tkáčová et al., 2011). This was also supported by the findings of Paredes and Risso (2020), who reported that the body weight of Hubbard broiler chickens decreased sequentially in groups fed 0 g/kg, 50 g/kg, and 100 g/kg lucerne meal, and found no benefits in terms of feed intake and FCR. Pleger et al. (2020) demonstrated that Hubbard broiler chickens consuming dietary lucerne meal at a level between 100 g/kg and 200 g/kg resulted in poor growth rate and feed intake. Therefore, the lower inclusion (<40 g/kg) of dietary lucerne meal may be beneficial to broiler chickens for optimal growth performance.

Dietary lucerne, with its high fibre content, has effects on the development and performance of digestive organs, which ultimately influences productivity (JøRgensen et al., 1996). According to Shirzadegan and Taheri (2017), when lucerne meal content is increased in the diet of chickens, their proventriculus, gizzard, and small intestine increase in weight to adapt to the stimulation of the organs to facilitate thorough mechanical and chemical digestion (Abdollahi et al., 2018). This adaptation is not beneficial to broiler chickens because the nutrients meant for growth and muscle accretion are utilized for this instead.

Varzaru et al. (2020) showed that the inclusion of fibrous ingredients such as lucerne (at a level of 50 g/kg) resulted in the increased composition of beneficial microbial organisms in the intestines of Cobb 500 broiler chickens. This indicates that lucerne meal in the diet of chickens helps to lower the incidence of diseases, thus preventing gut health issues and promoting animal performance. Picoli et al. (2014) supported this benefit by reporting that the histomorphology of the intestines was enhanced by lucerne meal inclusion in the diet of chickens. The intestinal villi height and crypt depth increased with the inclusion of dietary lucerne meal. This response is advantageous because the available surface area for effective nutrient digestion and absorption is increased (Incharoen, 2013; Adibmoradi et al., 2016). Further studies are necessary to elucidate the merits of having increased intestinal villi length and deeper crypt depth when chickens are fed lucerne meals supplemented diets, especially in indigenous chickens.

The carcass traits of broiler chickens were also affected by the dietary inclusion of lucerne meal (Varzaru et al., 2020). Low inclusion levels (30 g/kg lucerne) improved the carcass weight, breast weight, and thigh weight (Shirzadegan and Taheri, 2017) of chickens, while higher levels (of 40 g/kg to 100 g/kg) dietary lucerne meal negatively affected these traits (Shirzadegan and Taheri, 2017; Paredes and Risso, 2020; Varzaru et al., 2020; Sánchez et al., 2022). This might be due to lowered feed intake, with higher dietary lucerne meal content resulting in the lowered body weight of chickens (Paredes and Risso, 2020). The taste of the carcass is also altered by lucerne supplementation. Ponte et al. (2004) reported that lucerne-treated birds had a better taste than their non-lucerne-treated counterparts and indicated that this was due to the antioxidant content of lucerne. Lucerne meal is rich in carotenoids (Englmaierová et al., 2019; Pleger et al., 2020). The carcasses of chickens consuming diets supplemented with lucerne meal were found to have higher yellowness (b*) values (Pleger et al., 2021). Lucerne meal also influenced the cholesterol content of broiler chicken meat, and increasing its supplementation level from 0 g/kg to 75 g/kg in broiler chickens’ diet resulted in their meat having lower cholesterol levels.




5 Lucerne in egg-laying chicken diets

Al-shami et al. (2011) reported that, in White Hisex laying hens, lucerne supplementation at a level of 50 g/kg and 70 g/kg decreased the production performance (i.e., the feed intake and egg production) of layers, while their egg yolk parameters (yolk yellowness, β-carotene content, yolk percentage, and cholesterol levels) improved. The yolk colour and β-carotene content improved due to the presence of carotenoids in lucerne, while the lowered yolk cholesterol content is consistent with the presents of phenolic compounds and saponins in diets supplemented with lucerne. Similar findings were reported by Laudadio et al. (2014), who fed Isa Brown laying hens diets supplemented with as much as 150 g/kg lucerne, and noted no adverse effects on egg production traits but found this to have positive effects on yolk quality. Therefore, improvements on the quality of the eggs occur at the expense of the quantity of eggs produced. The utilization of lucerne in the diets of laying hens to achieve production goals therefore has to be strategic.




6 Lucerne in dual-purpose chicken diets

Dual-purpose chickens are typically indigenous or local/native, and the same can be true of hybrid chickens that are bred selectively because of their possessing good meat and egg production traits. The native chicken breed Zhuanghe Dagu, also called the grass chicken, has the characteristic of herbivorous traits such as strong tolerance to dietary ingredients high in CF (Cui et al., 2022). There is a paucity of research information on the effects of lucerne on the production performance of dual-purpose chickens.

Beijing-You indigenous chickens aged 20 weeks to 28 weeks fed diets supplemented with 50 g/kg to 80 g/kg lucerne did not gain body weight or exhibit improved growth rate and feed intake (Zheng et al., 2019). Instead, their FCR and mortality rates improved when their diets were supplemented with 50 g/kg lucerne. Chinese indigenous chickens (Guangxi-Tiejiaoma broilers) aged 3 weeks to 12 weeks fed diets supplemented with 25 g/kg to 75 g/kg lucerne meal exhibited improved growth performance (in terms of feed intake and body weight) (He et al., 2021). Similarly, Cui et al. (2022) observed that lucerne meal inclusion in the diet of 35-week-old Zhuanghe Dagu chickens at a level of 60 g/kg was beneficial to their production performance. Therefore, the age or stage of growth of these chickens is a critical factor that influences the effects of lucerne on their growth production performance. As chickens aged, their growth performance was less affected by the inclusion of lucerne in their diet. Jiang et al. (2018) reported similar results, namely that the growth productivity of yellow feathered Chinese broiler chickens (aged 6 weeks to 9 weeks) fed diets supplemented with 80g/kg lucerne meal were not affected also indicated that an energy source needs to be provided to complement lucerne.

Zheng et al. (2019) showed that the carcass, breast, and thigh percentages; the albumen protein, breast muscle content of inosine monophosphate; abdominal fat yield; yolk protein; and total amino acid, and cholesterol levels were improved in chickens fed diets supplemented with lucerne compared with those fed no lucerne meal. However, the chemical compositions of breast and thigh meat were not influenced by lucerne supplementation. Jiang et al. (2018) reported improvements in the taste of yellow-feathered broiler chickens aged 6 weeks to 7 weeks when lucerne meal at a level of 40 g/kg was included in their diet. Therefore, the taste of the meat improved with the dietary inclusion of lucerne meal in chickens.

Lucerne had positive effects on the egg production rate, FCR, egg mass, yolk colour, albumen height, and haugh unit (Cui et al., 2022). Previous studies (Al-shami et al., 2011) have shown that lucerne supplementation is beneficial in terms of the internal contents of the egg, i.e., the egg yolk. Zheng et al. (2019) reported that albumen protein was improved by lucerne supplementation, and also that the yolk colour, yolk protein, and cholesterol levels also improved. This indicates the high potential of dual-purpose local chickens when offered lucerne.




7 Use of lucerne in indigenous chicken production

In South Africa, the need for alternative sources of protein is critical for production, especially by smallholder farmers. The lucerne produced for ruminants may also be useful in indigenous chicken diets. Plant-based ingredients, also referred to as “greens”, including lucerne, are being consumed by indigenous chickens (Raphulu et al., 2015; Admasu et al., 2019). There is, however, a knowledge gap concerning the utilization of lucerne for the productivity of indigenous chickens. The impact of lucerne on the production performance, nutrient digestibility, haematology, health status, and meat and egg quality of indigenous chickens is not sufficiently known or understood. Smallholder farmers have not been properly informed about the benefits of using lucerne in the feed of indigenous chickens since it is well established as feed for ruminants, and much benefit could be conferred from its utilization in the diets of indigenous chickens.




8 Conclusion

South African smallholder farmers involved in indigenous poultry production are faced with the challenge of finding local and sustainable feed resources that will improve the production of indigenous chickens. Lucerne, grown in most parts of the world, including South Africa has to be explored as an option for indigenous poultry. Lucerne contains crude protein at sufficient-enough levels to contribute towards meeting the requirements of slow-growing poultry such as indigenous chicken. The high fibre content of lucerne, however, limits dietary intake because it acts as a nutrient diluent. This may be mitigated by harvesting when the forage is still young (in the budding stage) or implementing other mechanical means to varying degrees thereby enabling access to the amino acid contents of this ingredient. Phenolics and saponins are secondary metabolites present in lucerne as antinutritional factors, and there needs to be conclusive evidence about the extent to which these might have beneficial effects in indigenous chickens. These secondary metabolites together with vitamins in lucerne meal may be useful in enhancing the antioxidant content of chicken products. Furthermore, lucerne may be useful in improving the fatty acid profile of poultry products because it has a higher proportion of unsaturated fatty acids (omega-3 and -6 fatty acids). When included at levels up to 50 g/kg, lucerne has shown to be beneficial for broilers, layers, and Asian indigenous chickens. Such findings indicate that lucerne has significant potential as a feed ingredient and should be explored in South African chicken nutrition.
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