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ABSTRACT 
 
 

“EFFECT OF SUPPLEMENTATION OF NEEM (Azadirachta indica) LEAF 
POWDER ON GROWTH PERFORMANCE AND CARCASS QUALITY OF 

BROILER” 
 

By 
 

Miss. Pallavi Dattatray Mali 
A Candidate for the degree of 

MASTER OF SCIENCE (AGRICULTURE) 
in 

ANIMAL HUSBANDRY 
2019 

 

Research Guide : Dr. Y. G. Fulpagare 

Department : Animal Husbandry and Dairy Science 
 

The present experiment entitled, “Effect of supplementation of Neem 

(Azadirachta indica) leaf powder on growth performance and carcass quality of broilers” 

was conducted at Poultry Unit, Veterinary Polyclinic and A.I, Center, Department of 

Animal Husbandry and Dairy Science, Post Graduate Institute, Mahatma Phule Krishi 

Vidyapeeth, Rahuri, Maharashtra. 

Major objective was to study the growth and carcass quality of broilers by feeding 

neem leaf powder. The feeding trial of six weeks in broiler chicks (n=160) was conducted 

with four treatments and designated as treatment T0, T1, T2 and T3 respectively. 

 All the broiler chicks were fed with standard starter ration up to 21 days and 

finisher ration from 22 to 42 days of age as per BIS (1992) specification. The chicks fed 

with basal diet in control group (T0), while chicks in treatment group T1, T2 and T3 were 

fed with Neem leaf powder @ 0.5, 1.0 and 1.5% respectively. All the birds were given 

isocaloric and isonitrogenous diets throughout the experimental period. The data were 

analysed using General Linear Model procedure of statistical package for social sciences 

(SPSS) 15th version and means were compared using Duncan’s multiple range test (1955) 

while significance level was considered at 5% (p<0.05). 
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Abstract contd….                     Miss. P.D. Mali 

 The weekly body weight changes of chicks indicated no significant difference 

among various treatment groups during the first two weeks of the experiment. There was 

significant (p<0.05) difference among the treatments from third weeks onwards. 

However, at the end of the sixth week, significantly (p<0.05) higher body weight gain in 

the T2 group was recorded. The treatment T1 and T3 were at par to each other.  

 The overall feed intake of the birds showed non-significant differences in all the 

treatment groups for the entire experimental period. 

 All treatments were non-significant up to second week’s period. Statistically the 

significant (p<0.05) was observed in FCR from third to six weeks. Better FCR was 

recorded in T2 treatment as compared to other treatments. However, treatment T1 and T3 

were at par to each other. 

 The carcass characteristics data indicated no significant difference in the carcass 

traits (%) among treatment groups. The breast yield was highest in the treatment T2 

group. However, the difference among all the groups was non-significant.  

 The inclusion of Neem leaf powder in the broiler ration had non-significant effect 

on moisture, protein, fat and total ash content in breast and thigh tissues. However, a 

lower protein and higher fat content was observed in the thigh meat as compared to breast 

meat. 

The Statistically no significant difference was noticed between organoleptic 

evaluation of meat of different treatments for different parameters viz. Appearance and 

colour, flavour and overall acceptability. 

On the basis of results, it was concluded that treatment T2 which is 1% inclusion 

of neem leaf powder was significantly superior over other treatments. 
  

          Pages 1 to 54 
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1. INTRODUCTION 
 

1.1 Background Information  

            India has 60% rural population depending on agriculture. Among the many sectors of 

agriculture, livestock sector is gaining momentum in India and within livestock sector poultry 

occupies premium position. Today poultry industry is one of the fastest growing segments of the 

agricultural. The production of eggs and broilers is rising at a rate of 1.5 to 2% per annum while 

the poultry industry is rising at a rate of 8% per annum. 

  India has emerged on world’s poultry map as 3rd largest egg (74 billion eggs) and            

7th largest chicken producer. Organized sectors of Indian poultry industry accounts for nearly 

70% and the rest of 30% in unorganized sector to total poultry output in the country. About      

3.4 million tons (74 billion) of eggs are produced from 260 million layers and 3.8 million tons of 

poultry meat is produced from 3000 million broilers per annum in India. Poultry processing has 

also gone up to 20 per cent of total broiler production.  

Today poultry farming is one of the profits making agro based sector since it provides 

continuous flow of income round the year by sale of egg and meat, which has increased many 

folds since last few years. With the rise of middle class and increased urbanization, a major 

population prefers to go for non-vegetarian. Poultry is major source of meat in India. The 

chicken meat is most commonly consumed meat source in India and the world due to its 

affordability and perceived health benefits such as low in cholesterol and fat and rich in protein 

and other micronutrients compared to other meats (Bhalerao et al., 2014). India ranks fifth in 

broiler production and the per capita consumption of meat is 2.4 kg which is far below than the 

recommended consumption of 11.00 kg (Athale et al., 2010). Hence, the Indian poultry industry 

has large scope to expand broiler sector. Broiler sector in India may attain the maximum growth 

rate if we encourage the production of quality chicken meat, kipping in mind the health benefits 

for the consumer and the health of the birds, in addition to improvement of the chicken meat 

yield with good feed efficiency. 

Today 3 million farmers and 15 million agrarian farmers are employed in the poultry 

industry that are usually growing poultry ingredients for feed and contribute about 26,000 crore 

to the national income. The domestic broiler meat demand is expected to grow at around 15-18 

per cent, while table egg demand is expected to grow at 5-7 per cent in medium to long term. 

Indian poultry industry is growing at an estimated rate of 8-10 per cent per annum for egg and 

15-20 per cent for chicken. India’s contribution to world’s egg production is 4% and chicken 

production is 2%, whereas poultry sector contributes 3.0 per cent to national GDP and 10            

per cent of total livestock GDP (Saxena, 2009). 

 The magnificent expansion of industry is also due to the fact that it provides the main 

source of animal protein through meat and eggs at cheaper rate as compared to other sources of 
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animal protein, low maintenance cost and minimum space requirements, broilers adapt easily to 

almost any condition and profits are quite high.  In a developing country like India, poultry plays 

an important role in improving nutritional status of masses, which are mostly suffering from 

malnutrition due to inadequate and inferior quality protein in their diet and augmenting the 

income of weaker sections. While meat of chicken is having low cholesterol level; it is the best 

from health point of view. The whole concept of poultry farming during the last two decades or 

so has undergone a sea change. The poultry industry has now emerged as a highly structured and 

market-oriented enterprise. Thus, the major objective of poultry farming is to increase the profit 

margin in poultry business by improving feed efficiency and growth rate. 

1.2 Importance and Need of study  

            Poultry feed comprises of 70-80% of the total cost of poultry enterprises. Thus, 

optimizing the utilization of feed is key to sustainable and profitable poultry production. The 

present trend in broiler production is to offer diets containing number of feed additives and feed 

supplements. These are used to feed broiler birds for the purpose to increase in body weight gain, 

improve feed conversion ratio (FCR) and improve immune system and obtain maximum returns 

in shortest possible time with increased production of quality meat at lower cost is need of the 

day. 

           However, some feed additives like hormones, antibiotics and others have residual effect. 

They leave their residue in meat and egg. Also, these feed additives are most expensive. To 

avoid the harmful effects of feed additives, growth promoters or antibiotics on human body due 

to its indiscriminate use, the nutritionist all over the world are trying to find the phytogenic feeds 

additives for betterment in production. The plant origin compounds incorporation into animal 

feed to enhance livestock productivity through the improvement of digestibility, nutrient 

absorption and elimination of pathogens residents in the animal gut (Athanasiadou et al., 2007). 

Phytogenic feed additives include medicinal plants/ herbs, which are non-woody flowering 

plants know to have medicinal properties; spices which are herbs with intensive smell or taste, 

commonly added to human food; essential oils, which are aromatic oily liquids derived from 

plant materials such as flowers, leaves, fruits and roots. The oleoresins, which are extracts 

derived by non-aqueous solvents from plant material (Jacela et al., 2010). The consumption and 

demand for medicinal plants as phytogenic substances have been adopted in many countries 

because of low cost, easy availability, affordable, improving performance, growth rate and 

weight gain in birds (Lewis et al., 2003). The scientist and researchers are trying to combat 

against fatal diseases in poultry through the use of medicinal plants, containing active ingredients 

to promote growth, weight gain and immune-stimulant. Among all these, herbal feed additives 

are better for feeding of broilers to improve weight gain, feed efficiency and feed intake. These 

feed additives having several types of flavor which can be added to feed to enhance or mask the 
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natural flavor characteristics of feed and thus improve the palatability. These herbal feed 

additives have no side effects on the health of birds.  

Many plants have beneficial multifunctional aspects which are derived from their specific 

bio-active components (Kamel 2000). The evergreen Azadirachta indica is commonly known as 

Neem. It is non-leguminous multipurpose tree belongs to family Meliaceae and widely 

distributed in Asia, Africa and other tropical parts of the world (Sombatsiri et al., 1995). All the 

parts of neem tree are used. The mature tree of neem plant can produce 350 kg of leaves a year, 

which may be used for feeding cattle during famines. Neem leaves are chemically composed of 

proteins, fiber, ether, ash and other compounds. Neem leaves contain crude protein 15.8%, crude 

fiber 14.6 %, Ether Extract 8.5%, Ash 4.5%, Moisture 13.0%, NFE 56.6% (Bonsu et al., 2012). 

These percentage vary from one place to another. More than one hundred and thirty-five                   

bio-active compounds have been isolated from different parts of neem trees including azadichtin, 

meliacin, gedunin, salanin, nimbin, valassin, sodium nimbolide, cyclic trisulphides etc. The 

neem leaf exhibits a wide range of pharmacological activities viz., anti-inflammatory,                        

anti-hyperglycaemic, anti-ulcer, anti-malarial, anti-fungal, anti-bacterial, anti-viral, anti-oxidant, 

anti-mutagenic, immunomodulatory and various others properties without showing any adverse 

effects (Supriya and Nagini 2005). Therefore, traditionally neem was used by Indians for 

treatment of a number of health conditions such as parasitic infections and reduction of plasma 

cholesterol levels. After the oil has been pressed out from the seeds of neem, the cake is used as 

feed. Upto 10% neem cake may be included in concentrates for cattle and up to 5% for poultry 

(Kudke et al., 1999). 

Research has shown that neem will boost the immune system by stimulating the 

production of T-cells when challenged with infections (Upadhyay, 1990). The role of medicinal 

plants in disease prevention or control has been attributed to antioxidant properties of their 

constituents, usually associated to a wide range of amphipathic molecules, broadly termed 

polyphenolic compounds. Neem leaves contain appreciable amounts of proteins, minerals, 

carotene and adequate amount of trace minerals (Ogbuewu et al., 2010). 

Phytogenic feed additives are useful as growth promoters, improve the nutrient 

digestibility and helps the birds to fight stress arising due to various factors. Ban or time bound 

decline in use of antibiotic growth promoters provides good scope for other growth promoters 

including herbal preparations for their use. The growth promotion activity of phytogenic feed 

additives in poultry production is due to their effects of improving the digestibility of nutrients, 

improving the gut microbiota, antioxidation property contributing to reducing the oxidative 

stress, immunomodulation, improvements in body weight, body weight gain, feed intake, feed 

conversion ratio and carcass characteristics. These phyto feed additives are either applied in solid 

powder, granulated or in liquid forms. Solid PFAs are usually incorporated in premixtures or 
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complete feed. Liquid PFAs are suitable for drinking water as well as for spray application to 

hydro-thermally processed feed, such as pelleted or extruded diets. 

There are various herbs known for their effect on gut health. They have a complex mode 

of action on various organs or systems due to active ingredients present in them. They are 

supposed to have greater impact on different factors which promote growth and health, by 

improving physiological and immunological functions of body. Thus, they can be considered as 

more sustained and long-term solutions. 

Herbal growth promoters due to their multidirectional actions are also useful in 

controlling pathogenic bacteria without possibility of development of resistance and are also safe 

for animals and humans. In such manner they can work as herbal antimicrobial agents with other 

advantages like more economical, free from possibility of resistance, maintaining normal 

functions, improving production performance in broilers, improving egg size, lymphocyte 

percentage and egg weight in layers (Reddy et al., 2002 and Shon et al., 2002). Herbal feed 

additive is economical, without side effect, while other additives may produce adverse effects 

like stress, toxicity, reduction in growth rate and finally immune suppression. Hence, herbal 

products can be safely used in poultry rearing. 

Poultry meat is rich source of animal protein. Due to ever increasing demand of meat in 

India, poultry industry growth is at accelerating speed. This results in continuous stress on birds. 

Thus, the herbal growth promoters for poultry can create optimum condition for normal vigorous 

growth by acting in various ways.  The successful use of herbal growth promoter will fetch more 

profit to poultry farmers by efficient conversion of feed consumed to body constituents. The 

dietary use of herbal growth promoter increases the performance of broiler by increasing live 

weight gain, Feed conversion ratio (Prasad and Sen, 1993 and Samarth et al., 2002). The 

potential efficiency of PFAs to improve overall meat quality attributes such as carcass yield, 

dressing percentage, fillet and tender yield, organoleptic cooked meat parameters and the overall 

palatability and acceptability of meat is another area of scientific researcher. Beneficial effects of 

dietary supplementation with PFAs on meat quality traits are mainly attributed to the                      

anti-oxidative properties of phytogenic compounds. Breast meat is more tender and thigh meat is 

juicier as compared to the control and Antibiotic Growth Promoters groups (Hong et al., 2012). 

Phytogenic additives also use as colouring in laying hens to affect the egg yolk colour. 

In recent years phytogenic feed additives widely used as feed additives for enhancing 

growth, reducing feed cost by improving feed efficiency and for building better immunity. They 

also influenced the secretion of digestive juices and enzymes, changes the internal morphology, 

improvements in nutrient utilization and consequently a higher level of performance. Neem tree 

has wide range of medical traits like bacterial, antivirus, hepatoprotective, antifungal, 

antiprotozoal and different others traits without side effects (Kale et al., 2003). Neem dry leaves 
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powder as medical herbs could be beneficial in immunosuppressant disease of poultry. Then 

poultry feeding neem leaves acts as an effective immune modulator by rising the cellular and 

humoral immune responses (Sadekar et al., 1998). Low dose of neem leaves powder has an 

inhibitory action on wide spectrum of microorganisms (Talwar et al., 1997) and 

immunomodulator actions that induce cellular immune reaction (Devakumar and Suktt, 1993).  

Neem leaf and their components have antiviral properties (Mahejabin et al., 2015). The 

medicinal plants could be used as an alternative to antibiotics as growth promoters, neem leaf 

powder has the potential effectively to improve the growth of broiler (Alam et al., 2015).   

Hence, considering the vast benefits of the neem the present study entitled as “Effect of 

supplementation of neem (Azadirachta indica) leaf powder on growth performance and carcass 

quality of broiler with following objectives is undertaken: 

1. To study the growth performance of broilers feed with neem leaf powder 

2. To assess the feed conversion ratio 

3. To study the carcass parameters of broilers 
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2. REVIEW OF LITERATURE 
 

Neem (Azadirachta indica) leaf powder used by many researchers in laboratory animals 

and human beings to examine its antibacterial, antifungal, antiviral, antioxidant, antiparasitic, 

antithrombotic, anti-cancerous and vasodilator characteristics. However, as reviewed from the 

literature, very few workers have conducted experiments to examine its effect on body weight, 

immune status and carcass characteristics of broilers. Hence, the references related with species 

other than birds were also included in the reviewed literature on following parameters: 

2.1  Body Weight and Weight Gain         

2.2   Feed Intake 

2.3 Feed Conversion Ratio  

2.4  Carcass Quality 

2.5      Proximate Composition of Meat 

2.1 Body Weight and Body Weight Gain 

Esonu et al. (2006) conducted feeding trial to evaluate the effects of Neem (Azadirachta 

indica) leaf meal on body weight gain, carcass and organ characteristics and haematological 

values of laying hens. Neem Leaf Meal did not show any appreciable difference in weight gain 

between the birds at 0% and those at 5%, 10% dietary levels. 

 Manwar et al. (2007) studied the effect of Azadirachta indica leaf powder 

supplementation on broiler performance. The neem leaves powder was supplemented to broiler 

chickens to the basal ration @ 1g/kg feed (T2), 2g/kg feed (T3), 3g/kg feed (T4), whereas the           

T1 was control. At the end of sixth week, all the treatment groups (T2 -1583.88 ± 49.36,                    

T3-1611.73±47.97 and T4-1567.34±47.97) weighed significantly higher than the control                                 

(T1 -1385.25 ±58.75). 

Durrani et al. (2008) studied growth promoting and immunomodulatory effects of neem 

leaves infusion on broilers. 160-day-old chicks were randomly divided into groups A, B, C and 

D. Birds of group A, B and C were given 4% concentrated neem leaves (Azadirachta indica) 

infusion @ 30 ml, 40 ml and 50 ml per liter of fresh drinking water respectively and group D 

was kept as control. Resulted group C had significantly (p<0.05) higher body weight gain and 

feed conversion ratio. 

Onyimonyi et al. (2009) investigated the performance and economic indices of broilers 

fed varying dietary levels of sun-dried neem leaf meal (NLM). Birds were assigned to five 

treatment groups in which NLM incorporated at 0, 0.5, 1.0, 1.5 and 2% for treatments 1, 2, 3, 4 

and 5 respectively. Results showed that treatment effect on Average Final Body weight (AFBW), 

Average Daily Gain (ADG), Average Daily Feed Intake (ADFI), and Feed Conversion Ratio 
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(FCR) were significant (p<0.05). Birds on the 0.5% NLM had significantly (p<0.05) superior 

Average final Body weight, Average daily gain and Feed conversion ratio. 

 Wanker et al. (2009) conducted experiment on 120-day old broiler chicks divided into 

four groups, T0, T1, T2 and T3 which were supplemented with neem leaf powder @ 0 gm, 1 gm,     

2 gm and 3 gm/kg of broiler ration respectively. All the treatment groups T1 (813.03),                

T2 (855.07) and T3 (834.21) recorded significantly (P<0.01) higher means for live body weight 

than that of control T0 (768.69) group. All the treatment groups showed non-significant increase 

in weekly gain in weight, feed consumption and feed efficiency as compared to that of control 

group. 

Landy et al. (2011) examined the effect of different levels of neem (Azadirachta indica) 

in comparison with an antibiotic (flavofolipol) on humoral immune response of broiler chicks. 

192 one-day-old broiler chicks (Ross 308) were weighed and randomly assigned to the 4 

treatment groups. Treatment group 1 as basal diet (control), treatment group 2 basal diet + 

antibiotic (4.5 mg flavofosfolipol/kg diet), 3 basal diet + neem fruit (7 g/kg diet) and 4 basal diet 

+ neem fruit (12g/kg diet) were fed to broilers. They showed a significant decline in the average 

of body weight when adding powder neem leaves at a rate of 7g and 12g per kg to broiler diet at 

age 42 day. 

Zanu et al. (2011) conducted feeding trial to evaluate the effects of Neem (Azadirachta 

indica) decoction (AZD) and Akakapenpen (Rauvolfiavo mitoria) decoction (RVD) on body 

weight gain, carcass and organ characteristics and haematological values of broiler chickens. The 

total replacement of antibiotics and coccidiostat resulted in non-significant depression (P<0.05) 

by in final body weight and weight gain in experimental birds. Feed intake was slightly affected 

(P<0.05) by administration of RVD to broilers. There was no significant effect of neem 

decoctions on water intake, feed conversion efficiency and mortality. 

Adeyemo et al. (2012) investigated the combined effects of neem and pawpaw leaves 

supplementation on performance and carcass characteristics of broiler chickens. Broiler chickens 

were randomly allocated to the diets T1 (0% leaf meal), T2 (0.5% NLM), T3 (2% PLM), T4 (0.5% 

NLM + PLM), T5 (1% NLM + PLM) and T6 (2% NLM + PLM). Resulted body weight gain and 

feed conversion ratio of the broiler chickens improved in treatments fed diets supplemented with 

leaf meal and there were no significant (p>0.05) differences. 

Ansari et al. (2012) evaluated three different levels of Azadirachta indica dried leaf meal, 

using diets supplemented with 0 (negative control), 1.25 g antibiotic/kg (positive control) 1.25, 

2.5 and 5.0 g leaf meal per kg of feed. At both 28 and 42 day, birds fed diets supplemented with 

2.5 g per kg of leaf meal had significantly higher Body Weight and better Feed Conversion 

Ratio. There was no significant (P>0.05) difference between Body Weight and Feed Conversion 
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Ratio when birds fed diets 1.25, 5.0 g per kg of leaf meal and antibiotic (positive control) at any 

age. There was no significant (P>0.05) effect on mortality at any time during the study. 

Khatun et al. (2013) studied the efficiency of Tulsi (Ocimum sactum) and Neem 

(Azadirachta indica) leaves extract as a growth promoter in broilers. A total of 40-day-old 

broiler chicks were randomly divided into four groups A, B, C and D. Group A served control 

without any supplements while group B, C and D were supplemented with combination of tulsi 

and neem extract @ 1 ml, 2 ml and 3 ml per litre of drinking water. Concluded that 

supplementation 1-3 ml of tulsi and neem leave extract per kg poultry increase in live body 

weight and improvement in weekly gain in weight and feed efficiency as compared to that 

control group of poultry. 

Olabode et al. (2013) studied the influence of supplemental neem leaf meal on the 

performance of laying birds. Feeding trial reported reduced live body weight (1.853-2.000 kg) in 

birds fed NLM diets at 2.0, 4.0, 6.0 and 8.0% compared to the control value (2.103 kg) fed 0% 

NLM. 

Ozung et al. (2013) studied the effect of utilization of neem leaf on growth, carcass 

characteristics and internal organs of broilers fed in diets. They observed reduced (P<0.05) Feed 

Intake and daily weight gain in broilers fed 10 and 15% NLM diets. 

Nnenna et al. (2013) studied the toxicity and effects of aqueous Azadirachta indica leaf 

extract (ALE) on the performance, haematology and serum biochemistry parameters of broiler 

chicks. 144-seven-day old broiler chicks were randomly assigned to 4 treatments which 

contained 0, 20, 40 and 60 ml ALE per litre of water representing T1, T2, T3 and T4 respectively.  

There was no significant (P>0.05) difference in weight gain, feed and water intake, feed 

conversion and protein efficiency ratios among the treatment groups. Also, no significant 

(P>0.05) effect was observed in the survival of birds treated with ALE and the control. 

Kharde et al. (2014) conducted an experiment to study the effect of supplementation of 

garlic and neem leaf powder (NLP) on growth performance and carcass yields in broilers.  

Supplementation of garlic powder (GP) and NLP in broiler diets have significant (P<0.05) 

influence on body weight gains from 1st to 6th weeks of age. No Significant (P>0.05) influence 

was observed in carcass parameters like dressing yield and giblet yield (heart, gizzard and liver) 

in all treatment groups. 

Sarkar et al. (2014a) studied the comparative growth promoting efficiency and 

haematological parameters in growing broilers fed with probiotics, neem leaves and vitamin 

AD3E in normal broiler ration observed that probiotic, neem and vitamin AD3E preparation 

enhanced the growth broilers. The body weight was significantly increased (p<0.01) in the 

treated groups in comparison with that of control group. 
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Sarkar et al. (2014b) studied the efficiency of aqueous extract of Neem leaves against 

Colibacillosis and as a growth promoter in broilers. Results showed that Broilers supplemented 

with 1% Neem leaves extract (group B, C and D) gained the significantly higher (P<0.001) live 

weight (2165.0 + -97.2, 2190 + -73.8 and 1978.1 + -104.8 g respectively) compared to untreated 

control regardless of colibacillosis induction. 

Alam et al. (2015) studied effect of neem (Azadirachta indica) leaf powder 

supplementation on growth in broilers. The supplementation of neem leaf powder (1-3 gm/kg) in 

I1, I2 and I3 groups of broilers significantly (P<0.01) increase mean live body weights as 

compared to control (I0) group. The weekly weight gain, feed consumption and feed efficiency of 

all treated groups were non-significant compared to that of control group. 

Ayoola et al. (2015) feeding trial was conducted to investigate the effect of neem 

(Azadirachta indica) leaf meal on the growth performance and carcass traits of broiler chickens. 

The experimental birds were randomly distributed into 4 treatments. Birds in treatment first as 

control group while other 0.1, 0.2 and 0.3% levels of inclusion. There was a significant (p<0.05) 

effects of varying dietary inclusion of NLM on average weight gain among the birds at starter 

phase. Groups fed 0.3% NLM recorded the highest average weight gain. Neem leaf meal had no 

significant (p>0.05) effect on broiler performance at the finisher phase across the treatment 

groups. 

Mahmud et al. (2015) studied the growing performance of Japanese quails fed graded 

levels of Neem (Azadirachta indica) leaf meal. One hundred and twenty Japanese quails 

(Coturnix coturnix Japonica) were randomly allotted into four dietary treatments. Sun-dried 

neem (Azadirachta indica) leaf was used at 0, 5, 10 and 15 percentage respectively. There were 

no significant (p>0.05) difference in the body weight gain and other carcass traits. 

Mahejabin et al. (2015) conducted trial to determine the efficacy of mixture of neem, 

turmeric and papaya leaf extract on growth performance of broilers. Broiler in group A reared as 

control while group B was supplemented with 2% neem, turmeric and papaya leaf extract                 

@ 1 ml per litre of drinking water. Reported the use of neem leaves led to an increase in the rate 

of body weight and feed conversion efficiency. 

Rahman et al. (2015) study was conducted to determine the effects of neem leaf and 

ginger extracts as a growth promoter of broiler. A total of 40-day-old broiler chicks were divided 

into 4 groups viz., I0, I1, I2 and I3 which were supplemented with a mixture of extracts from neem 

leaf and ginger @ 0 ml, 1 ml, 2 ml and 3 ml per litre of drinking water respectively. Study 

revealed that the maximum weight gain was observed in group I3 where birds were treated with   

3 ml of combined herbal extract per litre drinking water. 

Bwana et al. (2016) studied the role of aqueous suspensions of Neem (Azadirachta 

indica) and Stinging Nettle (Urica dioca) powders fed in drinking water on the growth 
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performance of indigenous chicken. Birds were randomly allocated into three groups. Group 1 

and 2 were treated with aqueous suspensions of Neem and Stinging Nettle powders respectively 

in drinking water while group 3 served as control. The neem and stinging nettle powders were 

reconstituted at a rate of 10g per litre of water, boiled, filtered and fed in their crude forms. The 

birds fed with neem group recorded highest weight gain (510.75 g) as compared to Stinging 

Nettle (483.25 g) and Control groups (383.5 g). Also, the neem group had the highest weekly 

weight gains (64 g/week) compared to the Control (47.9 g/week) and Stinging Nettle                       

(60.4 g/week) groups.  

Ibrahim et al. (2016) conducted experimental to explore the effect of different levels of 

Neem (Azadirachta indica) Seeds powder and aqueous extract on performance of production of 

the Broiler chickens. Birds were divided to seven treatment groups. Treatment T1 as control 

without any addition, T2, T3, T4 supplemented with powdered seeds of the neem to diet at 1.5, 2 

and 2.5g/kg of diet respectively. Treatments T5, T6 and T7 supplemented extract of the seeds 

neem to drinking water by 20, 30 and 40 ml/liter of water respectively.  The resulted that to add 

different levels of powder and extract the seeds of neem leaf to feed or drinking water were not 

significant affect the rate of live body weight. 

Nodu et al. (2016) evaluated the effect of neem leaf extract on growth, haematology and 

biochemical profiles and organs weight of broiler chickens to justify its inclusion in the diet of 

growing broiler chickens. 120-day-old chicks divided into 4 treatment groups T1, T2, T3 and T4, 

thirty birds each were administered clean drinking water with 0 g, 3 g, 4 g and 5 g neem extract 

respectively. Suggested Neem extract favoured significantly different final body weight range 

between 2447 and 2620 g, total weight gain and weekly weight gain. T2 with 3 g of Neem extract 

in their drinking water organ weights out performed birds in other treatments with the best values 

for final weight (2620±0.67 g), weight gain (1900±0.13 g), weight gain per week (475±0.10 g) 

lowest total Feed Intake (700 g in total), best Feed Conversion Ratio (3.68) and Feed 

Consumption efficiency (27%). Organ weight showed no deviation from standard values for 

healthy broiler birds. Bird on 3 g of neem extract in their drinking water out performed birds in 

other treatments in assessed growth rate indices 

Unigwe et al. (2016) conducted experiment to study the effect of neem (Azadirachta 

indica) leaf meal on growth performance and haematology on rabbits. A twenty-four (24) weaner 

rabbits (Chinchilla x New Zealand White) aged 8 to 9 weeks were randomly allocated to four 

treatment diets of T1 (Control), T2 (5% NLM), T3 (10% NLM) and T4 (15% NLM) in completely 

randomized design. The results showed that the average total body weight gains were 739.60 g 

(T1), 717.85 g (T2), 740.18 g (T3) and 729.45 g (T4). There was no significant difference 

(p>0.05) when T1 and T3 as well as T2 and T4 were compared but significant (p<0.05) when T1 

and T2 as well as T3 and T4 were compared.  
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Sobayo et al. (2016) investigated the effects of feeding diets containing neem leaf meal 

(NLM) and garlic meal (GM) and their combination (NLM + GM) on growth performance and 

carcass yield of finishing broiler. Broiler chickens fed diet contained NLM, GM and NLM + GM 

at four levels of inclusion (0 mg/kg, 500 mg/kg, 1000 mg/kg and 1500 mg/kg). Resulted final 

live weight, weight gain, daily weight gain and feed conversion ratio were improved (p<0.05) at 

1500 mg/kg levels of inclusion of NLM + GM. 

Ihsan et al. (2017) experiment was conducted to study the impact of supplementation 

neem powder (Azadirachta indica) to diet broiler in immunological, physiological and 

productive traits of broiler. Birds distributed in treatments, treatment T1 was control received 

basal diet, treatments T2, T3, and T4 received 1 g, 2 g and 3 g neem powder per kg to diet. 

Results showed there were significant differences in body weight among treatments. Results 

showed broiler fed neem leaf powder 2 g per kg was highly significant (p<0.05).   

Beg et al. (2018) work aimed at studying growth performance, carcass traits and health 

status in broiler chicken fed on dietary Neem (Azadirachta indica) leaf meal (NLM) over a 

period of 4 weeks, Day old broiler chicks (180) were randomly assigned to six treatment groups, 

the last treatment was designed as control (T6) in which contain antibiotic supplement with feed, 

while in treatments T1, T2 and T3, T4 NLP was provided as 1%, 1.5%, 2.0% and 2.5% of feed 

respectively. The results revealed a significant (P<0.05) decrease in feed intake (2101 g and 

2104 g) at 4 weeks in T3 and T4 group bird, but produced live weight (1708 g and 1712 g) which 

had no significant (P>0.05) difference with birds consumed highest amount of feed. Neem 

treated groups showed significantly (P<0.05) higher live weight (43.67 to 46.67 g) than 

antibiotic group (31.0 g). 

Dhumal et al. (2018) evaluated the performance of broiler, meat quality and immune 

status by supplementation of essential oils. Observed birds receiving diet supplemented with 

neem essential oil at different dose levels did not show any improvement in the growth. The non- 

significant influence on body weight gain of broilers supplementation with neem oil. Cumulative 

feed consumption revealed decreasing trend for garlic and neem essential oil supplemented 

treatment groups. 

Ubau et al. (2019) evaluated the effect of dietary inclusion of neem leaf meal (NLM) on 

growth performance and carcass characteristics of broiler chickens. The birds were randomly 

allotted to four dietary treatments T1, T2, T3 and T4 fed diet containing NLM at inclusion levels 0, 

2.5, 5 and 7.5%. Resulted at the starter phase, average final weight and total weight gain were 

not significantly (p>0.05) affected by dietary treatments. At the finisher phase, the average total 

weight gain and daily weight gain were significantly (p<0.05) influenced by dietary treatments.  
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2.2 Feed Intake 

Deore et al. (2005) study was undertaken to determine the beneficial or toxic effects of 

neem oil supplementation in broiler rations, with special emphasis on general condition, 

haematology and biochemical parameters at 0.5, 1.0, 2.0, and 5% levels of feed. 

Supplementation of neem oil resulted birds exhibited poor performance and lower down the feed 

consumption and lower the body weights. 

Akpan et al. (2008) studied the effects of dietary Neem (Azadirachta indica) leaf extract 

on the performance of laying hens. Three white maize-based experimental diets were made such 

diet 1 (control) contained no NLE while diet 2 and 3 contained 2.5 and 5% NLE respectively. It 

was observed that average daily feed intakes of birds (101.3 g, 104.8 g and 104.5g) were not 

affected by treatments (p>0.05). The groups on NLE diets lost weight. Feed conversion ratio 

were not affected by treatments (p>0.05). The weight of the internal organs was not affected by 

the treatments (p>0.05) but NLE tended to deplete blood hemoglobin. 

Durrani et al. (2008) investigated the growth promoting and immunomodulatory effects 

of neem leaves infusion on broilers. One hundred- and sixty-day-old chicks were randomly 

divided into groups A, B, C and D. Birds of group A, B and C were given 4% concentrated neem 

leaves (Azadirachta indica) infusion @ 30 ml, 40 ml and 50 ml per litre of fresh drinking water 

respectively and group D was kept as control. Observed significant decrease in the amount of 

feed intake and water intake. 

Landy et al. (2011) experiment was conducted to examine the effect of different levels of 

neem (Azadirachta indica) in comparison with an antibiotic (flavofolipol) on humoral immune 

response of broiler chicks. Treatment group 1 as basal diet (control), treatment group 2 basal diet 

+ antibiotic (4.5 mg flavofosfolipol/kg diet), 3 basal diet + neem fruit (7 g/kg diet) and 4 basal 

diet + neem fruit (12g/kg diet) were fed to broilers. They found that there was no significant 

difference between treatments in feed intake when addition of 7 g and 12 g per kg of neem fruit 

to broiler diet at age of 42 day. 

Khan et al. (2014) study was undertaken to ascertain the effect of neem seed cake (NSC) 

in ration on the growth, carcass and feed efficiency of broilers. Birds were divided into four 

groups, group A was kept as control (without NSC) and broilers in groups B, C and D were fed 

on ration with NSC at level of 0.5, 1.0 and 1.5% per kg of feed, of NSC in broiler ration. The 

results showed that all the parameters were significantly (p<0.01) different due to inclusion of 

NSC in broiler ration. Broiler in group A consumed high feed quantity and it was decreased 

significantly in group C when birds were fed to 1% level of neem seed cake. Better weight gain 

(1940 g/bird) and Feed Conversion Ratio (1.94) was recorded group C, fed on ration containing 

neem seed cake at 1%. 
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Kumari et al. (2014) study was planned to investigate the effect of sugar beet, neem leaf, 

linseed and coriander on growth performance and carcass characteristics in broiler birds. Result 

showed broilers supplemented with herbs/spices improvement in growth attribute and carcass 

characteristics. Broilers fed with herbs at the rate of 2.5% had higher feed intake except sugar 

beet and coriander seed meal fed group. The body weight and weight gain were also significantly 

(p<0.05) higher than control. Both FCR and performance index were improved in supplemented 

groups in comparison to control. 

Wiryawan et al. (2014) evaluated the effects feeding graded levels of Neem (Azadirachta 

indica) leaf meal (NLM) on Feed consumption, weight gain and Feed conversion of broiler. 

Broiler chickens allotted to dietary treatments P1 (control), P2 (supplemented with 

antibiotics/sulfamix), P3, P4, P5 and P6 were respectively supplemented with 1, 3, 5 and 7 %   

Neem leaf meal (NLM). No significant difference (p>0.05) in weekly feed consumption and feed 

conversion ratio. The weekly body weight gains of chickens fed on diet supplemented with 5 and 

7 % NLM were significantly lower (p>0.05) than those fed on diet supplemented with 3% NLM 

but not different from control and those fed on diet containing sulfamix. 

Singh et al. (2014) studied growth pattern and carcass traits in pearl grey fowl fed on 

dietary Neem (Azadirachta indica) leaf powder (NLP). Day old guinea fowl kneets were 

randomly assigned to four treatment groups. The first treatment was designated as control (T0) 

while in treatments T1, T2 and T3 was provided neem leaf powder as 1, 2 and 3 g per kg of feed 

respectively. The results showed that the supplementation of NLP significantly increased feed 

intake (p≤0.05) which might be due to the hypoglycaemic activity of Neem. Also, significant 

increase was found in the feed conversion ratio (FCR) of the treated groups over the control 

group. Also demonstrated the beneficial effects of supplementing NLP on body weight gain and 

dressed yield in the treated groups in guinea fowl. 

Mahmood et al. (2016) the intent of study was to investigate the comparative effect of 

Azadirachta indica, Moringa oleifera and Cichorium intybus leaf extracts on growth 

performance, immune response and carcass characteristics of broilers. 120-day old broiler chicks 

selected and were randomly divided into four experiment groups A, B, C and D. Group A was 

offered drinking water without any supplementation (control).  Whereas groups B, C and D were 

offered drinking water supplemented with leaf extracts of Azadirachta indica, Moringa oleifera 

and Cichorium intybus @ 50 ml L-1, 30 ml L-1 and 10 ml L-1 respectively. Results showed the 

highest feed consumption and body weight gain was observed in the birds of group B fed with 

Azadirachta indica @ 50 ml L-1. 

Obikaonu (2016) evaluated the nutritional value of Neem (Azadirachta indica) leaf meal 

on the performance and economics of deep litter managed finisher broiler production. Neem leaf 

meal included in the broiler finisher diets at 0, 2.5, 5.0, 7.5 and 10% levels respectively. The 
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birds were divided into 5 groups. Body weight gain of the treatment birds decreased significantly 

(p<0.05) as the level of neem leaf meal increased. Feed conversion ratio and protein efficiency 

ratio were also affected by the treatments (p<0.05). The average total feed intake increased with 

increase in the level of leaf meal inclusion with 10% having the highest value. No mortality was 

recorded in all the treatment during the trial.  

Khulbey et al. (2016) conducted experiment on 180-day-old broiler chicks to evaluate the 

effects of neem (Azadirachta indica) and kadi (Murraya koenigii) leaf powder on the growth 

performance and nutrient utilization. The six dietary treatments included control (T1), basal diet 

supplemented with leaf powder @ 0.2 % neem (T2), 0.2% kadi (T3), 0.1% kadi and 0.3% neem 

(T4), 0.3 % kadi and 0.1% neem (T5) and 0.2% kadi and 0.2% neem (T6). The overall feed intake 

was found to be higher (p<0.05) in kadi (0.2%) and neem (0.2%) leaf powder supplemented 

groups. 

Mahmud et al. (2016) evaluated the effects of neem (Azadirachta indica) leaf meal on 

performance of laying quails. Four layers diet were formulated to contain leaf meal at 0%, 5%, 

10% and 15% of overall diet. Observed significant (p<0.05) difference in feed intake. The higher 

feed intake recorded by quails on the NLM diet (T1 (5%), T2 (10%), T3 (15%)). 

Egbeyale et al. (2018) conducted feeding trial to determine the growth performance, 

nutrient digestibility and carcass characteristics of broiler chicks fed diets containing neem 

(Azadirachta indica) leaf meal at different periods. Birds in treatment 1 were fed control diet 

throughout the experiment, birds in treatment 2 were fed diet containing 0.5% neem leaf meal, 

birds in treatment 3 were fed diet containing 0.5% neem leaf meal for 3 d in a were, birds in 

treatment 4 were fed diet containing 1% neem leaf meal, birds in treatment 5 were fed diet 

containing 1% neem leaf meal for 3 d in a week. Results showed that at the starter phase, daily 

feed intake and feed conversion ratio were influenced (p<0.05) by the treatments. The feed 

intake was highest in birds fed diet containing 1.0% NLM throughout the experimental period 

while the other groups had similar values. The feed intake parameter among all the growth 

indices was significantly (p<0.05) influenced by the treatment was daily feed intake at the 

finisher phase. 

Kyere et al. (2018) conducted the experiment to investigate the effect of neem 

(Azadirachta indica) leaf meal on growth performance and blood profile of pearl Guinea fowl. 

Four experimental diets formulated containing 0%, 3%, 6% and 9% neem leaf meal (NLM) were 

fed to pearl guinea fowls. Results from study showed that birds fed with 6% NLM gained 

significant (p<0.05) higher body weight, body weight gain, daily weight gain, total feed intake, 

daily feed intake and superior feed conversion ratio. 

Pagrut et al. (2018) research was conducted to investigate growth promoting effects of 

neem leaves infusion on broilers. Birds of group-1, group-2 and group-3 were given 4% 
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concentrated neem leaves (Azadirachta indica) infusion @ 30 ml and 50 ml per litre of fresh 

drinking water respectively and group-3 kept as control. They reported significantly lower feed 

intake (p>0.05) and lower feed consumption. Group-2 had significantly (p<0.05) higher body 

weight gain. 

Sonhafouo et al. (2019) study was designed to evaluate graded levels of neem seed oil on 

growth performance of broiler chickens. Study revealed that there was no significant (p>0.05) 

effect of neem seed oil on feed intake, weight gain and feed conversion ratio, when compared 

with the positive control ration supplemented with antibiotic Body weight gain markedly 

(p<0.05) reduced with neem oil whatever the dose in the ration. 

2.3 Feed Conversion Ratio 

Elangovan et al. (2000) investigated the feasibility of feeding neem kernel meal (NKM) 

containing diet to growing Japanese quails, which was incorporated into a standard quail diet at 

0, 50, 75 and 100 g per kg in place of soybean meal and deoiled rice bran. Quails fed diets 

containing NKM irrespective of the level recorded significantly (p<0.05) lower body weight. 

The total feed intake and feed conversion ratio of birds in various dietary groups, however 

remained insignificantly (p>0.05) different from each other. 

Sarag et al. (2001) studied effect of different levels of Neem (Azadirachta indica) oil in 

the performance of broilers. They use of Neem oil, at concentration of 0.25% in the diet. Chicken 

gave neem oil showed an increase in the body weight and feed conversion efficiency. 

Bawa et al. (2007) conducted feeding trial to determine the effects of different methods 

of processing neem seeds on performance and carcass characteristics of Young Rabbits. Rabbits 

assigned to dietary treatments, treatment diet 1 (control) was a maize-groundnut cake-based diet 

without neem seed. Diets 2, 3, 4 and 5 has raw milled neem seed (RMNS), Hydraulic press neem 

seed cake (HNSC), Solvent extracted neem seed cake (SNSC) and Expeller neem seed cake 

(ENSC) included at 20% level respectively. Resulted final live body weight, feed intake of 

rabbits fed the experimental diets significant (p<0.05) difference across dietary treatments. Feed 

conversion ratio of rabbits fed the raw neem seed meal showed significant (p<0.05) difference 

compared to those fed the control diet. 

Bonsu et al. (2012) studied medicinal response, haematological parameters and meat 

sensory analysis of broilers to diets containing neem leaf meal (NLM). Four starter diets and 

finisher diets were formulated to contain the NLM at 0%, 1.5%, 2% and 2.5% dietary levels and 

were fed ad-libitum in phases 1 and 2 respectively. Results showed that in both phases Body 

weight gain was significantly (P<0.05) depressed in birds fed the NLM when compared with the 

control which adversely affected the feed conversion efficiency. 

Nayakka et al. (2013) experiment was conducted to study the efficiency of inclusion of 

neem, turmeric vitamin E and its combinations on performance and haematological parameters. 
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In the experiment basal diet was supplemented with Azadirachta indica (Neem 8g/kg feed), 

curcuma longa (Turmeric 2g/kg feed) and vitamin E (0.2 g/kg feed) individually and in 

combination. Results of study indicated that addition of neem either alone or in combination with 

turmeric and vitamin E to broiler diets induced significant growth depression in birds as 

compared to control diet. 

Egbeyale et al. (2015) conducted feeding trial to evaluate the effects of neem 

(Azadirachta indica) leaf meal on growth performance and haematological parameters of broiler 

chickens. The neem leaf meal was included in fed at 0, 0.5, 1.0 and 1.5% as a replacement of 

wheat offal. The inclusion of levels of neem leaf meal reduced (p<0.05) growth performance of 

the birds of during starter phase but 0.5% NLM produced highest (p<0.05) final weight at 

finisher phase. The best values of feed conversion ratio (FCR) and protein efficiency were 

recorded in the control while other groups had similar values at starter phase. At finisher phase, 

the highest (p<0.05) weight gain was recorded from birds fed 0.5% NLM while the control and 

1.0% NLM had similar (p>0.05) values. The Feed conversion ratio and protein efficiency were 

similar.  

Trigueros et al. (2015) evaluated the productivity and composition of fatty acids in chicks 

fed diets enriched with neem Azadirachta indica, Azadirachta juss seed flour. 80 mixed broiler 

chicks of Arbor Acres stock and levels 0, 1, 2, 3 and 5% neem seed flour added to a commercial 

diet were evaluated. The greatest weight gain, consumption and best feed conversion were found 

in the treatment that contains 1% neem seed flour. 

Kulbey et al. (2016) conducted experiment on 180-day-old broiler chicks to evaluate the 

effects of neem (Azadirachta indica) and kadi (Murraya koenigii) leaf powder on the growth 

performance and nutrient utilization. The six dietary treatments included control (T1), basal diet 

supplemented with leaf powder @ 0.2 % neem (T2), 0.2% kadi (T3), 0.1% kadi and 0.3% neem 

(T4), 0.3 % kadi and 0.1% neem (T5) and 0.2% kadi and 0.2% neem (T6). FCR (kg feed 

consumed/kg gain) improved (p<0.05) in all the treatments compared to control. Significantly 

(p<0.05) improved FCR was recorded in group T6 (0.2% kadi and 0.2% neem). 

Unigwe et al. (2016) conducted experiment to study effect of neem (Azadirachta indica) 

leaf meal on growth performance and haematology on rabbits. A twenty-four (24) weaner rabbits 

(Chinchilla x New Zealand White) aged 8 to 9 weeks were randomly allocated to four treatment 

diets of T1 (Control), T2 (5% NLM), T3 (10% NLM) and T4 (15% NLM) in completely 

randomized design. The results showed that the weekly feed intakes were 313.91 g, 313.24 g, 

312.48 g and 314.69 g whereas the Feed conversion Ratio (FCR) were equally 4.24, 4.36, 4.22 

and 4.31 for T4, T2, T3 and T4 respectively. The weekly feed intake had significant difference 

(p<0.05) across the treatments and similar to the FCR except between T1 and T3 (p>0.05). 
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Thomas et al. (2017) an experiment conducted to evaluate the effect of dietary 

supplementation of neem (Azadirachta indica) leaf powder (NLP) through feed on growth 

performance in Namakkal one Japanese quail for a period of 4 weeks. Neem Leaf Powder was 

supplemented at 0, 0.2, 0.4 and 0.6 per cent level in the basal quail feed. Result showed neem 

leaf powder supplemented at the level of 0.6 per cent significantly (p<0.01) higher body weight, 

body weight gain and better feed conversion ratio. Feed consumption showed no significant 

variation among the groups. 

Abujradah et al. (2018) experiment was carried out to investigate the growth 

performance, haematological and serum biochemical response of caged broiler to probiotics, 

garlic and neem leaf powder. Combined supplements of T6 with basal diet + probiotic + garlic + 

neem leaf @ 1 kg per ton of feed gave the best performance (p<0.05) in final body weight, 

weekly gain, weekly feed intake and feed conversion ratio. 

Adeyemi et al. (2018) studied the effects of sundried neem leaf meal (NLM) on growth 

performance, shank pigmentation and blood profile of broiler chickens. One hundred- and forty-

four-day-old chicks were randomly distributed after 1-week pre-experimental period to four 

experimental diets which comprised NLM at 0% (control), 5% (5 NLM), 10% (10 NLM) and 

15% (15 NLM). Results showed for the starter phase, final weight, total weight gain and Feed 

Conversion Ratio were significantly influenced by NLM inclusion. Chicks fed control and 5 

NLM diets had similar higher values than others. At the finisher phase, total weight gain and 

Feed Conversion Ratio were not significantly different with inclusion of NLM in the diets. 

Egbeyale et al. (2018) conducted feeding trial to determine the growth performance, 

nutrient digestibility and carcass characteristics of broiler chicks fed diets containing neem 

(Azadirachta indica) leaf meal at different periods. Birds in treatment 1 were fed control diet 

throughout the experiment, birds in treatment 2 were fed diet containing 0.5% neem leaf meal, 

birds in treatment 3 were fed diet containing 0.5% neem leaf meal for 3 d in a week, birds in 

treatment 4 were fed diet containing 1% neem leaf meal, birds in treatment 5 were fed diet 

containing 1% neem leaf meal for 3 d in a week. Results showed that at the starter phase, feed 

conversion ratio was the influenced (p<0.05) by the treatments. The feed conversion ratio was 

poorest in the birds fed diet containing 1.0% NLM throughout the period while their counterparts 

on 0.5% NLM for 3 d in a week had the best results which was also similar to the response of 

birds fed 1.0% NLM for 3 d in a week. 

Panday et al. (2018) carried out investigation on effects of neem (Azadirachta indica) 

leaves powder supplementation on performance and water intake of broiler chicken. The 200-

day-old chicks were divided into four treatment groups, i.e. Group 1, 2, 3 and 4, each group 

having 50 chicks. These treatment groups were supplemented with neem leaf powder @ 0 g, 1 g, 

2 g and 3 g per kg of broiler ration respectively. Average final live weight (kg/bird) and the daily 
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weight gain (gm/day/bird) were significantly higher in treatment group T3 fed with 3g/kg neem 

leaf powder and the lowest FCR was found in groups of T2 fed with 2g/kg neem leaf powder 

supplemented with broiler ration. 

2.4 Carcass Traits 

Elangovan et al. (2000) conducted experiment the feasibility of feeding neem kernel meal 

(NKM) containing diet to growing Japanese quails, which was incorporated into a standard quail 

diet at 0, 50, 75 and 100 g per kg in place of soybean meal and deoiled rice bran. They reported 

yield that various carcass traits such as eviscerated carcass, liver, gizzard and heart was almost 

comparable in all the dietary groups. Also feeding neem kernel meal not affected on 

acceptability meal of quails.  

Esonu et al. (2006) conducted 12 weeks feeding trial to evaluate the effects of Neem 

(Azadirachta india) leaf meal on body weight gain, carcass and organ characteristics and 

haematological values of laying hens. They observed that carcass weight, dressed weight, liver, 

heart and gizzard weights were significantly (P<0.05) increased at 5% dietary level of NLM. 

Bawa et al. (2007) feeding trial was conducted to determine the effects of different 

methods of processing neem seeds on performance and carcass characteristics of Young Rabbits. 

Rabbits assigned to dietary treatments, treatment diet 1 (control) was a maize-groundnut cake-

based diet without neem seed. Diets 2, 3, 4 and 5 has raw milled neem seed (RMNS), Hydraulic 

press neem seed cake (HNSC), Solvent extracted neem seed cake (SNSC) and Expeller neem 

seed cake (ENSC) included at 20% level respectively. Resulted the difference among dietary 

treatments was non-significant (p>0.05) for the dressing percentage, lungs, liver and head           

(% yield) and length of small intestine (cm). However significant (p<0.05) difference was 

observed across treatments for pre-slaughter weight, carcass weight, heart, kidney, stomach, 

intestine, skin, feet, shoulder and thigh (% yield). 

Durrani et al. (2008) study was conducted to investigate growth promoting and 

immunomodulatory effects of neem leaves infusion on broilers. One hundred- and sixty-day-old 

chicks were randomly divided into groups A, B, C and D. Birds of group A, B and C were given 

4% concentrated neem leaves (Azadirachta indica) infusion @ 30 ml, 40 ml and 50 ml per liter 

of fresh drinking water respectively and group D was kept as control. Observed dressing 

percentage was significantly (p<0.05) higher in group C (50ml/ L water) than others. Weight of 

different body organs was not influenced in both treated and untreated groups, except breast 

weight that was found higher (p<0.05) in group C as compared to others. Mean weights of giblet 

intestine and abdominal fat were also same for all groups. 

Lonkar et al. (2008) investigated the effect of dietary inclusion of garlic powder and 

neem seed cake on carcass characteristics, meat protein content and weight of bursa of fabricus 

of broilers. The experiment was carried out with two levels of GP (0.5 and 1.0%), two levels of 
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NSC (1.0 and 2.0%) and two levels of GP and NSC combination (0.5% GP + 1.0% NSC and 

1.0% GP + 2.0% NSC). Dietary supplementation of GP, NSC and their combination did not 

influence the per cent dressed yield, eviscerated yield and ready-to-cook yield. Supplementation 

of combination of 0.5% GP and 1.0% NSC caused a significant (p<0.05) reduction in per cent 

giblet yield. The weight of bursa of fabricus was increased by inclusion of GP, NSC and their 

combination in broiler ration. 

Uko et al. (2008) an eight-week trial, water-washed and non-extracted raw, autoclaved or 

toasted and extracted neem kernels were tested for chemical content and as dietary protein 

concentrates. Heat treatment of the kernel lasted 10 minutes. Each of them was used at two rates 

of 15.0 and 22.5% to replace similar rates groundnut cake. The results revealed that the control 

diet stimulated production of heavier carcass and lighter spleen and kidneys compared to those 

of chickens fed neem diets, but the differences did not attain significance. However, neem diets 

significantly (p<0.05) increased relative weight of liver, pancreas and small intestine but the 

pancreatic and intestinal weights of chickens fed low level of raw neem kernel or the intestinal 

mass of birds offered 15.0% toasted neem diet were comparable to those of control group. 

Similarly, raw and autoclaved neem diets reduced (p<0.05) abdominal fat deposition contrary to 

the effects of control or extracted neem diets. 

Zanu et al. (2011) A feeding trial was conducted to evaluate the effects of Neem (RVD) 

on body weight gain, carcass and organ characteristics and haematological values of broiler 

chickens. Showed decocation had no significant influence on the dressing percentage. Dressing 

percentage of the birds fed AID and RVD were not significantly different (P>0.05), from those 

on the control. 

Adeyemo et al. (2012) investigated the combined effects of neem and pawpaw leaves 

supplementation on performance and carcass characteristics of broiler chickens. Broiler chickens 

were randomly allocated to the diets T1 (0% leaf meal), T2 (0.5% NLM), T3 (2% PLM) T4 (0.5% 

NLM + PLM), T5 (1% NLM + PLM) and T6 (2% NLM + PLM). Study indicated that 

supplementation of NLM and PLM improved the dressing percentages, the highest values were 

obtained for birds on T5 (1% NLM + PLM) and T6 (2% NLM + PLM) respectively. The 

eviscerated weight differs significantly across the treatments, birds on T5 (1% NLM + PLM) and 

T6 (2% NLM + PLM) had significantly better (p<0.05) results.  

Ansari et al. (2012) conducted trial to evaluate three different levels of Azadirachta 

indica dried leaf meal, using diets supplemented with 0 (negative control), 1.25g antibiotic/kg 

(positive control) 1.25, 2.5 and 5.0 g leaf meal/kg of feed. There was no marked variation in 

dressing percentage between leaf meal supplementation and antibiotic at 28 day of age. 

However, birds fed diets of 1.25 or 5.0 g/kg of leaf meal had significantly (P<0.05) highest 

dressing percentage than birds fed diets of 1.25 or 5.0 g/kg of leaf meal and control groups at 
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42day of age. The mean lymphoid organs weight of control birds was significantly lower than 

the birds fed on diets containing leaf meal and antibiotics. 

Bonsu et al. (2012) studied medicinal response, haematological parameters and meat 

sensory analysis of broilers to diets containingneem leaf meal (NLM). Four starter diets and 

finisher diets were formulated to contain the NLM at 0%, 1.5%, 2% and 2.5% dietary levels and 

were fed ad-libitum in phases 1 and 2 respectively. Results showed that in both phases Carcass 

characteristics were not significantly (P>0.05) influenced by the NLM although mild bitter taste 

was sensed in the 2.5% inclusion level when the meat was not salted. 

Edch (2013) studied physiological response of broiler birds to oral supplementation with 

aloe vera and neem leave extracts. Reported that administering NLE at 0.4, 0.8 and 1.2 ml to 

broiler chicks from 1 to 8 weeks increased carcass, gizzard, lungs and kidney weights. Liver 

weight of birds fed 0.8 ml NLE and abdominal fat weight of birds fed 0.4, 0.8 and 1.2 ml NLE 

were reduced, while heart weight of birds fed 0.8ml NLE and liver weight of the birds fed 1.2 ml 

NLE were increased. Weights of small and large intestine were also increased (p<0.05). 

Obun et al. (2013) studied the effects of feeding graded levels (0, 5, 10, 15 and 20%) of 

Neem leaf meals (NM) to broiler chicks on live weights, carcass and organ weights and blood 

constituents was investigated. The results of the live weights and carcass and organ weights 

decreased with increased NM inclusion in the diets. Haematological constituents were not 

affected (p>0.05) except the packed cell volume while the serum biochemical indices of birds 

fed 20% NM diets were decreased (p<0.05) compared to others. Inclusion of 15% NM in broiler 

chicks diet had no adverse effects on live, carcass and organ weights and immunity responses. 

Ozung et al. (2013) studied the effect of utilization of neem leaf on growth, carcass 

characteristics and internal organs of broilers fed in diets. Reported reduced (p<0.05) weights of 

the carcass, liver, kidney, pancreas and heart in broilers fed 10 and 15% NLM compared to those 

fed control diets. 

Abdulazeez et al. (2014) conducted experiment on potential of detoxified neem kernel 

cake as a protein source in broiler feeding. Reported that 75 and 100% replacement of soybean 

cake (SBC) with detoxified NKC in broiler diets reduced the weights of the liver, heart, kidney, 

gizzard and dressed carcass. 

Khan et al. (2014) ascertained the effect of neem seed cake (NSC) in ration on the 

growth, carcass and feed efficiency of broilers. Birds were divided into four groups: group A was 

kept as control (without NSC) and broilers in groups B, C and D were fed on ration with NSC at 

level of 0.5, 1.0 and 1.5% per kg of feed, of NSC in broiler ration. The results revealed that 

average dressing percentage was significantly higher (61.5) in broilers group C, fed on ration 

containing neem seed cake at 1% and lowest recorded from control group. The results regarding 

the average liver, heart and gizzard weight of broilers were significant (p<0.01). 
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Kharde et al. (2014) studied the effect of supplementation of garlic and neem leaf powder 

(NLP) on growth performance and carcass yields in broilers. No Significant (P>0.05) influence 

was observed in carcass parameters like dressing yield and giblet yield (heart, gizzard and liver) 

in all treatment groups. 

Kumari et al. (2014) study was planned to investigate the effect of sugar beet, neem leaf, 

linseed and coriander on growth performance and carcass characteristics in broiler birds result 

showed broilers supplemented with herbs/spices improvement in growth attribute and carcass 

characteristics. Dressing percentage was not significantly (p>0.05) affected. Average giblet 

percentage of all supplemented groups were significantly (p<0.05) higher than control & was 

found to be highest in neem leaf meal fed group. 

Ayoola et al. (2015) feeding trial was conducted to investigate the effect of neem 

(Azadirachta indica) leaf meal on the growth performance and carcass traits of broiler chickens. 

The experimental birds were randomly distributed into four treatments. Birds in treatment first as 

control group while other 0.1, 0.2 and 0.3% levels of inclusion. Observed carcass traits, cut-parts 

(except neck) and organs showed no influence (p>0.05) of neem leaf meal inclusion. 

Mahmood et al. (2016) studied comparative effect of Azadirachta indica, Moringa 

oleifera and Cichorium intybus leaf extracts on growth performance, immune response and 

carcass characteristics of broilers. 120-day old broiler chicks selected and were randomly divided 

into four experiment groups A, B, C and D. Group A was offered drinking water without any 

supplementation (control). Whereas, groups B, C and D were offered drinking water 

supplemented with leaf extracts of Azadirachta indica, Moringa oleifera and Cichorium intybus 

@ 50 ml L-1, 30 ml L-1 and 10 ml L-1 respectively. Results showed supplementation of 

Azadirachta indica, Moringa oleifera and Cichorium intybus leaf extracts in drinking water 

showed better effect on dressing percentage, breast means yield and relative weight of gizzard. 

However, a no marked improvement was observed regarding relative weights of thigh meat, 

giblets (liver, heart and gizzard) and abdomen fat. The higher dressing percentage may be due to 

high body weight gain, breast meat yield may be due to move muscle deposition at breast region 

and high relative liver weight may be due to more feed consumption which might be responsible 

for increase in size and weight of gizzard. 

Maidala et al. (2016) experiment was designed to evaluate the effect of some herbal plant 

extracts additives as alternatives growth promoters for broiler chicks. Results showed that liver 

weight was significantly higher in broilers fed neem extract (1.88). The abdominal fat was 

highest in broilers fed neem leaf extract (1.26%) which is an indication of poor meat quality. 

Gizzard weight was relatively higher in broilers fed neem leaf extract (p<0.05) than those fed 

control diet and phytogenic leaf extracts. 
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Ihsan et al. (2017) studied the impact of supplementation neem powder (Azadirachta 

indica) to diet broiler inimmunological, physiological and productive traits of broiler. Birds 

distributed in treatments, treatment T1 was control received basal diet, treatments T2, T3, and T4 

received 1 g, 2 g and 3 g neem powder per kg to diet. Results showed no significant differences 

in dressing percentage and the relative weight of the viscera internal edible among the 

treatments. Results showed not significant differences between treatments fed with NLP in the 

relative weight of the heart and gizzard, liver and spleen compared with control. Broilers fed 

with 2 g per kg NLP to diet was significantly (p<0.05) in carcass weight compared with control. 

Also, refer presences significant differences of thigh circumference and explained no significant 

differences were observed among the treatments of chest circumference.  

Egbeyale et al. (2018) conducted feeding trial to determine the growth performance, 

nutrient digestibility and carcass characteristics of broiler chicks fed diets containing neem 

(Azadirachta indica) leaf meal at different periods. The head, neck, breast and intestine were 

influenced (p<0.05) by the treatments. The birds fed diet containing 1.0% NLM for 3 d in a week 

had highest value (2.81%) of head percentage which was similar to the values obtained for the 

birds fed diet containing 1.0% NLM throughout the period. The highest (p<0.05) neck value was 

recorded in birds on 0.5% NLM for 3 d in a week. The values of breast weight percentage were 

highest (p<0.05) in birds fed diet containing 1.0% NLM throughout the period.  

Sonhafouo et al. (2019) study was designed to evaluate graded levels of neem seed oil on 

growth performance of broiler chickens. They observed that neem oil had no significant (p>0.05) 

effect on the carcass yield. Except for the relative weight of liver which significantly (p<0.05) 

increased with 25 g of neem oil per kg, the relative weight of organs was not markedly affected 

by the dietary treatments. 

Ubau et al. (2019) evaluated the effect of dietary inclusion of neem leaf meal (NLM) on 

growth performance and carcass characteristics of broiler chickens. The birds were randomly 

allotted to four dietary treatments T1, T2, T3 and T4 fed diet containing NLM at inclusion levels 0, 

2.5, 5 and 7.5%. Resulted carcass characteristics, cut-up parts and internal organs of broiler 

chickens fed neem leaf meal showed no significant (p>0.05) differences between treatments. 

2.5 Proximate Composition of Meat 

Lonkar et al. (2008) investigated the effect of dietary inclusion of garlic powder and 

neem seed cake on carcass characteristics, meat protein content and weight of bursa of fabricus 

of broilers. The experiment was carried out with two levels of GP (0.5 and 1.0%), two levels of 

NSC (1.0 and 2.0%) and two levels of GP and NSC combination (0.5% GP+1.0% NSC and 1.0% 

GP+2.0% NSC). Crude protein content of breast and thigh meat was not influenced by garlic 

powder, neem seed cake and their combinations. 
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Ihsan et al. (2017) studied the impact of supplementation neem powder (Azadirachta 

indica) to diet broiler in immunological, physiological and productive traits of broiler. Birds 

distributed in treatments, treatment T1 was control received basal diet, treatments T2, T3 and T4 

received 1 g, 2 g and 3 g neem powder per kg to diet. Reported addition of neem leaf powder in 

broiler diets significantly (p<0.05) higher crude protein value of meat. The Moisture, ether 

extract and Ash content of the breast and thigh meat of the broiler did not affect by the 

treatments. 

Sirsat et al. (2017) studied the effects of dietary supplementation with chistosan, neem 

leaf meal and their combination at different levels in broiler on fat deposition and intestinal ph 

and digestive enzymes, amylase and lipase. Birds supplemented combination of 0.025% 

chistosan and 0.5% neem leaf meal and 0.05% chistosan and 1.0% neem leaf meal both the 

levels resulted in significant (p<0.05) reduction in abdominal fat in comparison to all other 

treatments and control groups.  

Bonsu et al. (2012) studied medicinal response, haematological parameters and meat 

sensory analysis of broilers to diets containing neem leaf meal (NLM). Four starter diets and 

finisher diets were formulated to contain the NLM at 0%. 1.5%, 2% and 2.5% dietary levels and 

were fed ad-libitum in phases 1 and 2 respectively. Found that fat isolated from the lower 

abdomen was significantly (p<0.05) higher in the control birds when compared with that of birds 

fed the NLM at 2 per cent but did not differ significantly (p>0.05) from the NLM at 1.5 and 2.5 

per cent. 

Egbeyale et al. (2018) conducted feeding trial to determine the growth performance, 

nutrient digestibility and carcass characteristics of broiler chicks fed diets containing neem 

(Azadirachta indica) leaf meal at different periods. Birds in treatment 1 were fed control diet 

throughout the experiment, birds in treatment 2 were fed diet containing 0.5% neem leaf meal, 

birds in treatment 3 were fed diet containing 0.5% neem leaf meal for 3 d in a were, birds in 

treatment 4 were fed diet containing 1% neem leaf meal, birds in treatment 5 were fed diet 

containing 1% neem leaf meal for 3 d in a week. Resulted birds on 0.5% neem leaf meal for 3 d 

in a week had better (p<0.05) nutrient utilization that their counterparts in other groups. 

Khulbey et al. (2016) conducted experiment on 180-day-old broiler chicks to evaluate the 

effects of neem (Azadirachta indica) and kadi (Murraya koenigii) leaf powder on the growth 

performance and nutrient utilization. The six dietary treatments included control (T1), basal diet 

supplemented with leaf powder @ 0.2 % neem (T2), 0.2% kadi (T3), 0.1% kadi and 0.3% neem 

(T4), 0.3% kadi and 0.1% neem (T5) and 0.2% kadi and 0.2% neem (T6). Resulted addition of 

0.2% kadi plus 0.2% neem leaf powder improved (p<0.05) the digestibility of nutrients. 
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3. MATERIAL AND METHODS 
 

The present research work entitled as “Effect of supplementation of Neem leaf 

(Azadirachta indica) powder on growth performance and carcass quality of broiler” was carried 

out at Poultry Unit, Veterinary Polyclinic and A.I. Center, Department of Animal Husbandry and 

Dairy Science, Mahatma Phule Krishi Vidyapeeth, Rahuri, Maharashtra State, India located at 

19° 23' 0" N and 74° 39' 0" Eat an attitude of 511 meter. The minimum and maximum ambient 

temperature range from 10 to 20°C in winter and 30 to 40°C in summer with annual rainfall of 

561.6 mm. The experiment was conducted in December 2018-January 2019. The materials used 

and methodology adopted during the course of experimentation are detailed in this chapter.  

3.1 Preparation of Neem Leaf Powder  

Mature neem leaves were harvested from experimental site. The neem leaves were 

sundried for three days on cement floors until they became crispy while still retaining the 

greenish colouration. The leaves were turned regularly to prevent uneven drying of leaves. The 

dried leaves were pulverized with a blender. A 25 mm mesh diameter sieve was used to obtain 

the fine dust; the dust was preserved in air tight plastic container to use as feed supplement while 

conducting feeding trial on broilers. 

3.2 Selection of Experimental Chicks 

In the present study, 160-day old broiler chicks (Vencobb 400) were procured from the 

Venky’s Hatcheries Private Limited, Pune, Maharashtra. 

On arrival, chicks were weighed and distributed randomly in to four treatment groups 

viz., T0, T1, T2 and T3 in each treatment 40 birds as replicates, on equal weight basis (Table 3.1). 

The chicks were housed in separate compartments. The chicks were fed standard poultry ration 

with different levels of neem leaf powder as supplementation during the experimental period of 

six weeks of age. Treatment details are as under  

Treatment Details 

T0 Basal diet (Control) 
T1 Basal diet + 5 gm Neem leaf powder / kg of feed 
T2 Basal diet + 10 gm Neem leaf powder / kg of feed 
T3 Basal diet + 15 gm Neem leaf powder/ kg of feed 

Table 3.1 Average body weight of day old chicks  

Sr. No. Treatment Average body weight (g) of chicks 
1. T0 45.20 0.25 
2. T1 45.15 0.23 
3. T2 45.15 0.37 
4. T3 45.10 0.39 

 

All the experimental chicks were vaccinated with Marek’s disease vaccine on the first 

day at hatchery and subsequent vaccination schedule was carried out as depicted in Table 3.2. 
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Table 3.2 Vaccination schedule of experimental birds 

Sr. 
No. 

Disease Vaccine Age of 
vaccination 

Dose / route 

1. Ranikhet Lasota vaccine 
(F1 Strain) 

7th day One drop in eye 
(intraocular) 

2. Gumboro (IBD) Gumboro vaccine 14th day One drop in eye 
(intraocular) 

3. Gumboro (IBD) Gumboro vaccine 21th day Through drinking water 
4. Ranikhet Booster dose 28th day Through drinking water 

 

3.3 Housing and Management 

 Before arrival of broiler chicks, the Pens, Waterer (Drinker), Feeders, Brooders and 

Floor were cleaned, washed, disinfected and fumigated. All the experimental chicks were reared 

on deep litter system of rearing on paddy husk as litter material in a well-ventilated house with 

identical management and environmental conditions. Proper brooding of chicks was done by 

providing sufficient heat and light by using electric bulbs in each group for first three weeks of 

age. Afterwards, sufficient artificial light was provided during night hours throughout the 

experimental period.  

 The lime stone powder was spread over the floor, to prevent microbial infection. Foot 

bath containing a disinfectant was provided in front of the door of poultry house. Everyone 

entering the house was asked to dip their feet’s in the foot bath. The shoes or any foot wear was 

not allowed inside the poultry house as a preventive measure. All the precautionary measure 

against possible infection of diseases were taken throughout the experimental period. The 

standard and uniform management practices like brooding, lightning etc. were followed for all 

the groups. The chicks were provided 23 hours light and one dark hour, 95°F temperature during 

first week, which was reduced by 5°F during every successive week. The relative humidity of the 

shed was tried to maintain at 60±5 per cent. 

3.4 Feeding and Watering  

 All the broiler chicks were fed with crumbled maize grains for first two days. For the 

experiment, a pre-starter (0-1 week), Starter (1-3 weeks) and finisher (4-6 weeks) feed were used 

during experimental period of 6 weeks. Feeding and watering was done in identical feeders and 

waterers specified for the deep litter. The birds under all treatment groups had free access to feed 

and fresh, clean and cool drinking water throughout experimental period.  

3.5 Experimental Period 

The experiment was conducted from 17 December, 2018 to 30 January, 2019. 

3.6 Experimental Details 

i. Number of treatments   : 4 

ii. Number of chicks per treatment : 40 

iii. Total number of Chicks  : 160 

iv. Design of experiment   : CRD 
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3.7 Observations Recorded 

Following parameters were recorded during the experimental period. 

3.7.1 Body Weight of Chicks 

The weight (g) of the experimental birds was recorded individually on electronic 

weighing balance at weekly interval. The body weight was recorded in morning hours before 

offering fresh feed and water. Chicks of all groups were weighed individually. 

a. Body weight of chick- Day old age 

              -  1week age 

                                             -  2 weeks age 

              - 3 weeks age 

                                             -  4 weeks age 

                                             - 5 weeks age 

                                             - 6 weeks age 

Live weight gain was calculated by subtracting live weight of previous week from that of 

current week.  

3.7.2 Feed Intake 

Daily feed intake was calculated from the amount of feed consumed by each group in a 

day.  Average feed intake was calculated from the total feed offered and the feed left over on the 

next day morning. Weekly feed intake was calculated by adding up the daily average feed intake 

of the particular week. Cumulative feed intake of particular week was calculated by adding up 

the weekly average feed intake of the previous weeks with the feed intake of that particular 

week. 

Value for the weekly feed intake per birds were calculated as below, 

 

Weekly feed intake (g/bird) = 
Total feed intake by all birds in a treatment during a week 

No. of live chicks in the treatment during that week 
 

 Similarly, cumulative feed intake was calculated by making sum of all 6 weeks to that 

week. 

3.7.3 Feed Conversion Ratio 

Weekly feed conversion ratio was calculated by dividing the weekly feed consumption 

by weekly weight gain. The weekly cumulative feed conversion ratio was estimated by dividing 

the cumulative feed consumption or total amount of feed consumed up to that particular week by 

the body weight gain record upto that week. 

Weekly feed conversion ratio was calculated by using following formula- 

                                  Feed consumed (g) 
Feed Conversion Ratio (FCR) = ------------------------------ 

                       Body weight gain (g) 
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3.7.4 Percentage Mortality (%) 

The percent mortality values for each group were calculated as 

       No. of dead birds in each group 
Mortality (%) = ----------------------------------------- x100 

                                          Total no. of birds in each group 
 
3.8 Proximate Analysis of Feed and Meat 

3.8.1 Moisture Content 

Moisture was determined as per AOAC (1990) method gram of sample was transferred to 

weighed metallic dish which was then transferred to a hot air oven at 100 ± 20C and dried till a 

constant weight was obtained. The dish was kept in desiccator for cooling. After cooling, the loss 

in weight was determined to calculate moisture content and expressed as %: 

                          Fresh weight (g) – Dry weight (g) 
Moisture (%) = ------------------------------------------- x 100 
                                            Fresh weight (g) 
 

3.8.2 Determination of Dry Matter (DM) 

Representative samples were taken in previously weighed moisture cup/tin trays and kept 

in hot air oven at 100 ± 2 °C for 24 hrs. 

Dry matter was calculated as follows:  

                                            b 
            Dry matter (%) =  -------  x 100 
                                             a 

 Where,     

a = Fresh weight of sample (g) 

            b = Dry weight of sample (g) 

3.8.3 Determination of Total Ash 

Five grams of air-dried samples were taken in a previously weighed silica crucibles. The 

crucibles along with samples were kept on heater and burnt till smoke disappears from the 

charred mass of samples. With the help of metal tong, the silica crucibles were kept into Muffle 

furnace and ignited at 600°C for 4-5 hrs. Allow the muffle furnace to cool down. After 12 hrs 

silica crucibles containing ash were removed from the furnace and transferred into desiccator, 

cooled and weighed. Total ash content was expressed on DM basis and calculated as follows: 

                          a - b 
Total ash (%) = ------- x 100 
                             c 

Where, 

a = Weight of silica crucible with ash (g) 

b = Weight of empty silica crucible (g) 

c = Weight of dry sample taken for ash (g)    
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3.8.4 Determination of Nitrogen and Crude Protein 

Nitrogen and crude protein in samples were estimated by using Kjeldahl method. The 

representative samples of ration were digested in Kjeldahl flask with commercial sulphuric acid 

in the presence of digestion mixture (CuSO4: K2SO4 1:9). The digested samples were transferred 

into a volumetric flask to make a suitable volume of 250 ml, cooled and out of which 25 ml 

sample was subjected to distillation in the semi-automatic Kjeltec distillation assembly. The 

ammonia released during distillation was collected into 30 ml of 4 per cent boric acid solution 

containing mixed indicator (0.2 per cent methyl red and 0.1 percent bromocresol green in equal 

amount in 95 per cent ethyl alcohol). The ammonia collected in boric acid solution was titrated 

against 0.1 N HCI. 

                           V1 - V2 x 0.0014 
Nitrogen (%) = --------------------- x 100 
                                       b 

Where, 

V1 = Volume (ml) of 0.1 N HCl used for titration of sample 

V2 = Volume (ml) of 0.1 N HCl used for titration of blank 

b = Weight sample taken for digestion on DM basis   

0.0014= Molecular weight of nitrogen (g) equivalent to Neutralize 1 ml of 0.1 N HCl. 

  Crude Protein (%) = N (%) x 6.25 

3.8.5 Determination of Ether Extract  

Fat and fat soluble components of oven dried feeds and meat samples were estimated by 

SOCS PLUS Pelican equipment. Solvent extraction in the extraction unit was performed in two 

steps. One-gram oven dried samples were immersed in the boiling solvent (petroleum ether B.P. 

40-60°C) for 20 minutes to dissolve the soluble materials. In the second step, which lasts for 30 

minutes the samples were raised above the solvent surface to permit efficient washing with 

solvent from the condensers. 

After the extraction, the condenser valves were closed by lifting the samples to the upper 

position. After few minutes most of the solvent got collected via the condenser in a collection 

vessel. At last the residue of the solvent was evaporated when the air pump was started. Ether 

extract was collected in previously weighed extraction cups and then weighed after cooling in 

desiccators. The ether extract was calculated as follows: 

            c – a 
 Ether extract (%) = --------- x 100 

  b 
Where, 

a = Initial weight of extraction cups (g) 

b = Weight of samples on DM basis (g) 

  c = Weight of extraction cups with ether extract (g) 
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3.8.6 Determination of Crude Fiber 

The sample after defating as mentioned above were transferred from thimbles to 

spoutless beakers of one litter capacity and in each beaker, 200 ml of 1.25 per cent H2SO4 was 

added. It was refluxed for 30 minutes on hot plates after the boiling started and thereafter, 

filtered through muslin cloth. The residue was washed 5-6 times with hot water until it became 

acid free. The residual materials on the muslin cloth were again transferred to the respective 

beakers and in each beaker 200 ml of 1.25 % sodium hydroxide solution (NaOH) was added. It 

was refluxed for 30 minutes after the boiling started and thereafter filtered through muslin cloth 

and washed with hot water for 5-6 times until it became free from alkali. Thereafter, total residue 

was transferred in a clean dry silica crucible and dried in hot air oven at 100 ± 2°C for 24 hrs. 

and then it was cooled in desiccator and weighed. The residue was then ignited in Muffle furnace 

at 600°C for 4-5 hrs. After 12 hrs. crucibles containing ash were removed from the furnace and 

kept into desiccator, cooled and weighed again. Weight loss due to ignition was recorded as the 

weight of crude fiber: 

                                           b 
Crude fiber (%) = ------ x 100 

                                            a  
Where, 

a = weight of sample on DM basis (g) 

b = weight of crude fiber (g) 

3.8.7 Determination of Organic Matter 

Organic matter in the feed and meat was calculated by subtracting the ash per cent           

from 100.                    

Organic matter = 100 - ash% 

3.9 Carcass Traits 

Carcass traits were evaluated after slaughtering, dressing and evisceration of birds. Six 

birds from each treatment were used for carcass traits evaluation. Live weight was recorded prior 

to slaughter of birds. The birds were slaughtered by standard protocol and allowed to bleed for 180 

seconds, in bleeding cones. The birds were then reweighed to record the bleed weight. Scalding 

was done at 62ºC for 120 seconds and feathers were removed manually. The birds were then 

reweighed to record the defeathered weight. The birds were then processed by removing the skin, 

head, shank, feet and preen glands by cutting around vent and removing the viscera. The giblets 

consisting of heart (without pericardium), liver (without gall bladder) and gizzard were cut open 

and rinsed of its contents. All of the above components and eviscerated carcass were weighed 

individually.  

The neck was removed from carcass and wings were removed by a cut through the 

shoulder joint at the proximal end of humorus. The thigh–drumstick portion was obtained by 



30 
 
cutting through the joint between femur and the ilium bone of pelvic girdle. The drumstick was 

then separated from the thigh by a cut through the joint formed by the femur and fibula and tibia. 

The breast and the back portions were obtained by cutting on each side of the vertebral column 

beginning at the midpoint of the sternal ribs until the breast portion completely removed from the 

back. The cutting procedure resulted in two wings, two drumsticks, two thighs, one breast and 

one back part. Individual weight of various vital organs like heart, liver, and gizzard were 

recorded after removal of contents present in gizzard and detachment of gall bladder from liver.  

The following observations were made on different measurement of carcass and cut-up parts. 

3.9.1 Live Weight 

Birds were weighted before slaughtering using an electronic balance. 

3.9.2 Dressed Weight 

After slaughtering, the dressed birds were weighted and dressed weight was recorded to 

calculate dressing percentage. 

    Dressed bird weight (g) 
Dressed weight (%) = ---------------------------------- x 100 
                                       Live weight of bird (g) 

3.9.3 Eviscerated Weight 

Weight of carcass along with giblets and skin. 

                                            Eviscerated weight (g) 
Eviscerated weight (%) = -------------------------------- x 100 
                                             Live weight of bird (g) 

3.9.4 Edible Weight  

Weight of carcass without eviscerated weight. 

                                          Edible weight (g) 
Edible weight (%) =  -------------------------------- x 100 

   Live weight of bird (g) 

3.9.5 Giblet Weight 

Weight of heart, liver and gizzard. 

                            Giblet weight (g) 
Giblet weight (g) = -------------------------------- x 100 
                                  Live weight of bird (g) 

The eviscerated weight with weight to giblet accounts for edible weight while weight of 

blood, feathers, offal’s, head and shank comprise of non-edible weight. 

3.9.6 Weight of Carcass Cut Up Parts (g)  

Neck, Back, Wing, Breast, Drumstick, Thigh, Head, and Leg weight constitutes carcass 

cutup parts. 
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3.10 Organoleptic Evaluation of Samples 

The Twelve potential panellists were selected from staff and students of the Department 

of Animal Husbandry and Dairy Science, MPKV, Rahuri. Panellists were selected on the basis of 

the following criteria  

Not allergic to any foods, interested in and willing to sample meat products, enjoy 

working in a group and able to participate during training and testing. Some of these panellists 

had previous sensory training or descriptive analysis experience and had participated in the 

sensory assessment of meat.  

Pressure cooked meat (pooled representative sample from each diet) without salt was 

subjected to sensory evaluation on modified 9 points hedonic scale for appearance, flavour, 

juiciness, texture/tenderness, and overall acceptability as given in score sheet. The questionnaire 

consisted of 9 points hedonic scale where the respondents were to respond to the question of 

“how much do you like or dislike the sample?” The following scale was used to categorize the 

respondents (Table 3.3). 

Table 3.3 Description of the scale to test sensory qualities of meat 

Sr. No. Scale Score 

1. Very desirable   9 

2. Desirable 8 

3. Moderately desirable   7 

4. Slightly desirable 6 

5. Neither desirable 5 

6. Slightly undesirable 4 

7. Moderately undesirable 3 

8. Undesirable 2 

9. Very undesirable 1 
  

All meat samples (n = 6/treatment) were coded with randomized 3-digit codes and rotated 

to prevent bias. Meat samples were lightly-salted and steamed (200°C) in an oven, until a 

constant internal temperature of 90°C was reached. The cooked breasts were cut into smaller 

cubes of 2.5 x 2.5 x 2.5 cm to serve to the respondents. Each sample was served in a 30 mL glass 

bowl, covered with a square of heavy-duty aluminum foil and served at an internal meat 

temperature of 60–65°C. Twenty-five untrained respondents (n=25) participated in the consumer 

acceptance evaluation of the breast and thigh meat samples. Tasting of meat samples was 

performed at room temperature (20–22°C). Each respondent tasted the samples before 

completing the relevant questionnaire. Tap water at room temperature was provided for rinsing 

between samples during the taste sessions. 
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3.11 Chemical Analysis  

 The chemical analysis of the experimental broiler rations was carried out as per AOAC 

(2005) for all the proximate principles.  

3.12  Statistical Analysis  

 The data collected during this investigation were subjected to statistical analysis by 

Snedecor and Cochran (1994) and difference between means by DMRT.  
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4. RESULTS AND DISCUSSION 
 

Results emerged out of the analysis of collected empirical facts from the present study with 

relevant discussion thereon has been presented in this chapter. The data obtained from the 

experiment have been analyzed by taking into account the objectives of study. The details of 

different parameters studied and result obtained under the investigation are discussed in 

following major heads. 

4.1 Proximate Composition of Experimental Broiler Ration 

 The proximate composition of experimental broiler starter and finisher rations are 

presented in Table 4.1. It was observed that experimental broiler rations contained adequate 

nutrients for growth as per BIS (1992). 

4.1.1 Starter Ration 

The proximate composition of experimental starter ration is given in Table 4.1. The crude 

protein and calculated metabolizable energy (ME) of the diet was 23 per cent and 2863.81 

kcal/kg, respectively. 

4.1.2 Finisher Ration 

The proximate composition of finisher ration is given in table 4.1. The crude protein and 

calculated metabolizable energy (ME) of the diet was 20 per cent and 2939.75 kcal/kg, 

respectively. 

Table 4.1 Per cent proximate composition of experimental broiler ration on 100% dry 

matter basis 

Nutrients 
Broiler ration 

Starter Finisher 

Crude protein 23.0 20.0 

Crude fiber 4.60 3.78 

Ether extract 4.80 4.3 

Total ash 7.20 6.85 

Nitrogen free extract 60.40 65.15 

Acid insoluble ash 1.25 1.44 

ME (kcal/kg) 2863.81 2939.75 
 

4.2 Growth Performance  

4.2.1 Body Weight Changes 

The body weight changes of broiler chicks at different weekly intervals on inclusion of 

neem leaf powder in feed has been represented in Table 4.2 and graphically presented in Fig. 1. 

The average initial body weight of day old experimental chicks in different treatments i.e. 

T0, T1, T2 and T3 were found as 45.20 ± 0.25, 45.15 ± 0.20, 45.18 ± 0.37 and 45.10 ± 0.39 g, 

respectively. 
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Table 4.2 Cumulative body weight changes of broiler (g/bird) 

Parameters 
 

Treatments SE(+) CD    
@ 5% T0 T1 T2 T3 

Initial 45.20 ±0.25 45.15 ± 0.23 45.18±0.37 45.10±0.39 0.32 NS 
1st Week 118.23 ± 0.90 116.65 ± 0.36 117.03± 0.35 116.55± 0.25 0.53 NS 
2nd Week 304.03 ± 5.02 298.98 ± 4.78 300.15± 3.53 297.58± 2.94 4.16 NS 
3rd Week 573.8 ± 1.95a 587.35 ± 6.57bc 598.15± 3.94c 580.70± 4.59ab 4.57 12.77 
4th Week 924.08 ± 9.81a 958.20 ± 11.45b 991.18± 11.75c 960.38± 8.52b 10.46 29.23 
5th Week 1359.08 ± 10.52a 1423.33 ± 11.38b 1469.6± 10.04c 1424.13± 10.53b 10.63 29.69 
6th Week 1764.65 ± 14.72a 1849.30 ± 13.43b 1928.35± 16.45c 1869.90± 17.72b 15.67 43.76 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4.1 Weekly body weight changes of broilers (g/bird) fed with experimental rations 
  

The average body weight of experimental chicks at 6th was 1764.65 ± 14.72, 1849.3 ± 

13.43, 1928.35 ± 16.45 and 1869.9 ± 17.72 g, respectively. The weekly body weight changes of 

chicks indicated no significant difference among treatment groups upto the first two weeks of the 

experiment. However, a significant (p<0.05) difference was observed from third weeks onwards.  

In the third week the treatment T2 was significantly (p<0.05) higher than other. However, 

the treatment T1, T2 and T1, T3 and treatment T0, T3 were at par to each other. The average body 

weight of birds in fourth weeks in treatment T2 was higher. However, treatment T1 and T3 were at 

par to each other. The average body weight of birds in the fifth weeks in the treatment T2 was 

significantly (p<0.05%) superior than other treatments. However, the treatment T1 and T3 were at 

par to each other. At the end of the sixth week, significantly (p<0.05%) higher body weight gain 

in the T2 group was recorded. However, the treatment T1 and T3 were at par to each other. 

Results are in agreement with the Khan et.al. (2014) who observed that broilers fed 1% neem 

seed cake showed significantly (p< 0.05) higher body weights at six weeks of age over those of 

the control group. 

Manwar et al. (2007) reported significant increase in the live body weight of broilers in 

neem fed groups when compared with control groups supplemented neem leaf powder @ 1-3 

gm/kg feed. 
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Sarkar et al. (2014) observed that probiotic, neem and vitamin AD3E preparation 

enhanced the growth broilers. The body weight was significantly increased (p<0.01) in the 

treated groups in comparison with that of control group. 

            The increase in weight gain in neem leaf powder fed birds might be due to stimulating its 

appetite and anti-bacterial hepatoprotective properties of neem, which help to reduce the 

microbial load of birds and improved the feed efficiency of the birds (Wanker et al., 2009). 

4.2.2 Body Weight Gain 

The body weight gain of broiler chicks at different weekly intervals on inclusion of neem 

leaf powder in feed has been presented in Table 6 and graphically presented in Fig. 4.2. 

Table 4.3 Weekly body weight gain of broilers (g/bird) fed with neem leaf powder 

Weeks Treatments SE(+) CD 
@5% T0 T1 T2 T3 

1st Week 73.03 ± 0.90 71.50 ± 0.44 71.83 ± 0.55 71.45 ± 0.48 0.62 NS 
2nd Week 185.8 ± 5.02 182.33 ± 4.68 183.13 ± 3.48 181.03 ± 2.88 4.11 NS 
3rd Week 269.78 ± 5.08a 288.38 ± 8.85b 298.00 ± 5.39b 283.13 ± 4.9ab 6.27 17.51 
4th Week 350.28 ± 9.14a 370.85 ± 12.38ab 393.03 ± 12.81b 379.68 ± 8.99ab 10.97 30.65 
5th Week 435 ± 8.50a 465.13 ± 9.83b 478.43 ± 10.39b 463.75 ± 11.40b 10.09 28.17 
6th Week 405.58 ± 11.82a 425.98 ± 12.97ab 458.75 ± 14.24b 445.78 ± 17.35ab 14.24 39.79 

 

 

 

 

 

 

 

 

 

Fig. 4.2 Weekly live body weight gain of broilers (g/bird) fed with experimental rations 
 

The weekly live body weight gain of chicks indicated no significant difference among 

various treatment groups during the first two weeks of the experiment. There is significant (p<0.05) 

difference among the treatments from third weeks onwards. In third week, highest   weight gain 

observed in treatment T2. However, treatments T1, T2, T3 and treatments T0, T3 were at par to each 

other. In the fourth and fifth weeks, significantly (p<0.05%) higher body weight gain in the T2 than 

other treatment was recorded. In the sixth week, significantly (p<0.05%) higher body weight gain in 

the T2 was recorded. However, the treatment T0, T1, T3 and treatment T1, T3 were at par to each other. 

Similar finding was reported by Sarkar et al. (2014) they reported broilers supplemented with 1% 
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neem leaves extract (Group A, C and D) gained the significantly higher (p<0.001) live weight 

compared to untreated control group regardless of calibacillosis induction. 

The findings of Bonsu et al. (2012) reported significant influence of neem leaf meal on 

weight gain and final weight of broiler chickens fed diet containing neem meal at different levels (0, 

1.5, 2.0 and 2.5%). 

Mahejabin et al. (2015) reported addition of extract of neem, turmeric rhizome extract and 

papaya leaf extract improved the weight gain of broilers. 

Khatun et al. (2013) reported that supplementation 1-3 ml of tulsi and neem leave extract per 

kg poultry ration increase in live body weight and improvement in weekly gain in weight and feed 

efficiency as compared to that control group of poultry. 

            The increase in weight gain in neem leaf powder fed birds might be due to its appetite and 

digestion stimulating, anti-bacterial and hepatoprotective properties, which help to reduce the 

microbial load of birds and improved the feed efficiency of the birds (Wanker et al., 2009). 

4.3 Feed Intake and Feed Efficiency  

4.3.1 Feed Intake 

 The average feed intake of experimental broiler chicks was recorded at weekly interval 

throughout the experimental period of 6 weeks.  

 The average weekly feed intake of broiler chicks represented in Table 4.4 and graphically 

presented in Fig. 4.3. 

Table 4.4 Cumulative average feed intake of broilers (g/bird) throughout the experiment 

Weeks  Treatments   SE(+) CD  
@5% T0 T1 T2 T3 

1 130.3 ± 0.49 129.83 ± 0.43 128.35 ± 0.77 129.7 ± 0.23 0.52 NS 
2 456.3 ± 4.3 447.85 ± 5.77 440.58 ± 3.19 445.85 ± 2.75 4.17 NS 
3 911.18 ± 2.12 906.05 ± 5.4 894.98 ± 3.92 902.13 ± 6.18 4.67 NS 
4 1635.3 ± 4.45 1623.5 ± 8.77 1609.23 ± 7.74 1605.18 ± 11.77 8.59 NS 
5 2440.2 ± 6 2435.05 ± 6.45 2420.13 ± 6.8 2425.2 ± 8.95 7.14 NS 
6 3400.23 ± 7.1 3387.8 ± 9.05 3366.38 ± 13.92 3375.75 ± 9.68 10.25 NS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4.3 Treatment wise cumulative average feed intake (g/bird) of broilers during 
experiment 
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          The overall average feed intake of the birds during experiment for treatment T0, T1, T2 and 

T3 were 3400.23 ± 7.1, 3387.8 ± 9.05, 3366.38 ± 13.92 and 3375.75 ± 9.68 g, respectively. 

However, the differences were non-significant for feed consumption in all the treatment groups 

during experimental period of six weeks. The trend indicated that the decline in feed intake with 

an increase in the level upto 1.5% of supplementation of neem leaf powder was recorded during 

the experiment. This might be due to presence of miliacin which forms bitter principles of leaves 

(National Research Council, 1994). A similar finding is reported by Khan et al. (2014) was 

showed that broiler in control group consumed high feed quantity and it was decreased 

significantly in group C birds fed to 1% level of neem seed cake.   

Pagrut et al. (2018) reported 4% neem leaves infusion @ 30 ml and 50 ml per liter of 

fresh drinking water significantly lower feed intake (p>0.05) and lower feed consumption.  

 Reduction in feed intake for birds fed the neem leaf powder in diets as a result of reduced 

palatability from the highly bitter neem taste. Miliacin forms the bitter principles of leaves 

(National Research Council, 1994).  

Table 4.5 Weekly feed intake of broilers (g/bird) during the experiment 

Weeks Treatments SE(+) CD  
@5% T0 T1 T2 T3 

1 130.3 ± 0.49 129.83 ± 0.43 128.35 ± 0.77 129.7 ± 0.23 0.52 NS 
2 326 ± 4.3 318.03 ± 5.77 312.23 ± 3.27 316.15 ± 2.72 4.18 NS 
3 454.88 ± 4.78 458.2 ± 7.6 454.4 ± 5.16 456.28 ± 6.59 6.14 NS 
4 724.13 ± 4.52 717.45 ± 9.22 714.25 ± 9.07 703.05 ± 11.81 9.04 NS 
5 804.9 ± 7.58 811.55 ± 9.77 810.9 ± 8.18 820.03 ± 13.33 9.97 NS 
6 960.03 ± 9.03 952.75 ± 10.94 946.25 ± 13.77 950.55 ± 12.79 11.77 NS 

 

 
 

 

 

 

 

 

 

 

Fig. 4.4 Weekly feed intake (g/bird) of broilers during the experiment 
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 The weekly feed intake of experimental broiler chicks was recorded at weekly interval 

throughout the experimental period of 6 weeks. The average weekly feed intake of broiler chicks 

represented in table 4.5. 

 The average feed intake of the birds at first weeks of age during experiment for treatment 

T0, T1, T2 and T3 were 130.3 ± 0.49, 129.83 ± 0.43, 128.35 ± 0.77 and 129.7 ± 0.23 g, 

respectively. The average feed intake of the birds at six weeks of age during experiment for 

treatment T0, T1, T2 and T3 were 960.03 ± 9.03, 952.75 ± 10.94, 946.25 ± 13.77 and 950.55 ± 

12.79 g, respectively. However, the difference was non-significant for the feed intake in all the 

treatment groups for the entire experimental period. During the entire experiment, the T2 group 

significantly gained highest body weight with lowest feed consumption.  

Durrani et al. (2008) observed 4% concentrated neem leaves (Azadirachta indica) 

infusion in drinking water significant decrease in the amount of feed intake and water intake. 

4.3.2 Feed Conversion Ratio 

 The mean weekly feed conversion ratio and their standard error at different weeks of age 

are presented in Table 4.6 and graphically represented in Fig. 4.5. 

Table 4.6 Weekly feed conversion ratio in broilers in different treatments 

Weeks 
 

Treatments SE(+) 
 

CD  
@5% T0 T1 T2 T3 

1 1.80± 0.02 1.82 ± 0.01 1.79 ± 0.02 1.82 ± 0.01 0.02 NS 
2 1.81 ± 0.07 1.77 ± 0.04 1.72 ± 0.02 1.75 ± 0.01 0.04 NS 
3 1.70 ± 0.03c 1.65 ± 0.05b 1.53 ± 0.01a 1.62 ± 0.02ab 0.03 0.09 
4 2.13 ± 0.06b 1.99 ± 0.05ab 1.92 ± 0.09b 1.88 ± 0.04a 0.07 0.18 
5 1.87 ± 0.02c 1.76 ± 0.02ab 1.71 ± 0.02a 1.80 ± 0.04bc 0.03 0.08 
6 2.44 ± 0.07c 2.30 ± 0.05ab 2.12 ± 0.05a 2.27 ± 0.10ab 0.07 0.20 

Overall 1.96 ± 0.02c 1.88 ± 0.01b 1.80 ± 0.02a 1.86 ± 0.02b 0.02 0.05 

            Fig. 4.5 Weekly feed conversion ratio (FCR) in broilers during the experiment 
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 All treatments were non-significant upto second week’s period. Statistically the significant 

(p<0.05 %) was observed in FCR from third to six weeks. The feed conversion ratio at six weeks for 

treatment T0, T1, T2 and T3 were 2.44 ± 0.07, 2.30 ± 0.05, 2.12 ± 0.05 and 2.27 ± 0.10, respectively. 

Overall feed conversion ratio for treatments T0, T1, T2 and T3 were 1.96 ± 0.02, 1.88 ± 0.01, 1.80 ± 

0.02 and 1.86 ± 0.02 respectively. Statistically better FCR was recorded in T2 treatment as compared 

to other treatments. However, treatments T1 with T3 were at par to each other.  

 Thomas et al. (2017) showed neem leaf powder supplemented at the level of 0.6 per cent 

significantly (p<0.01) higher body weight, body weight gain and better feed conversion ratio in 

Japanese quail.  

Abujradah et al. (2018) offered basal diet supplemented with probiotic + garlic + neem leaf 

@ 1 kg per ton of feed to which they get the best performance (p<0.05) in final body weight, weekly 

gain, weekly feed intake and feed conversion ratio. 

4.4 Carcass Traits  

 Table 4.7 represents the data on carcass traits (%) due to different dietary treatments of neem 

leaf powder during experimental period and graphically represented in Fig. 4.6. 

Table 4.7 Effect of supplementation of neem leaf powder on the carcass traits (%) of 

broiler chicken 

Carcass traits 
(%) 

Treatment SE 
(+) 

CD 
@5% T0 T1 T2 T3 

Live body weight 
(g) 

1861 ± 19.71 1920.5 ± 21.02 1960.33 ± 31.08 1934.17 ± 34.24 27.24 NS 

Dressed weight (g) 1251±23.62 1313.33±18.26 1371.17±43.65 1310.83±18.21 27.96 NS 
Dressing (%) 67.22 ± 1.35 68.38 ± 0.28 69.94 ± 0.45 67.77 ± 0.44 0.76 NS 
Breast (%) 20.75 ± 0.83 20.97 ± 0.86 21 ± 1.18 20.26 ± 1.13 1.01 NS 
Giblet (%) 4.89 ± 0.2 4.75 ± 0.19 4.53 ± 0.23 4.43 ± 0.18 0.20 NS 
Drumstick (%) 13.35 ± 0.5 13.68 ± 0.12 13.78 ± 0.61 13.33 ± 0.2 0.41 NS 
Thigh (%) 11.88 ± 0.4 12.04 ± 0.58 13.25 ± 0.44 13.17 ± 0.24 0.43 NS 
Edible (%) 66.3 ± 0.77 66.02 ± 0.78 68.17 ± 0.73 65.83 ± 1.04 0.84 NS 
Non edible (%) 33.7 ± 0.44 33.98 ± 0.59 31.83 ± 0.37 34.17 ± 1.09 0.68 NS 
 

 

 

 

 

 

 

 

 

 

 

Fig. 4.6 Effect of different levels of Neem leaf powder feeding on carcass traits (%) of broilers 
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              The carcass characteristics data indicated no significant (p<0.05%) difference in the carcass 

traits (%) among treatment groups. The breast yield was highest in the T2 group. However, the 

difference among all the treated groups was non-significant. Although a slight variation was 

observed in giblet and drum stick per cent of the carcass weight of different treatment groups, it was 

statistically non-significant. Thigh yield was highest in the T2 group. However, the difference among 

all treatments was non-significant.  

These results are in agreement with Kharde et al. (2014) who observed no significant 

(p>0.05) influence of supplementation of garlic and neem leaf powder (NLP) on carcass parameters 

like dressing yield and giblet yield (heart, gizzard and liver) in all treatment groups. 

Ozung et al. (2013) recorded inclusion of neem leaf meal @ 2.5, 5 and 7.5% in chicken diets 

no significant (p>0.05) differences across dietary treatments. 

 Bonsu et al. (2012) showed that in both phases’ carcass characteristics were not significantly 

(p>0.05) influenced by the neem leaf meal. 

In contrast to this study, Esonu et al. (2006) reported carcass weight, dressed weight, liver, 

heart and gizzard weights were significantly (p<0.05) increased at 5% dietary level of NLM. 

4.5 Proximate Composition of Meat 

4.5.1  Meat Composition in Breast Muscle 

 The effect of dietary incorporation of neem leaf powder on meat composition in breast 

muscle is presented in Table 4.8 and graphically represented in Fig. 4.7. 

Table 4.8 Effect of different levels of neem leaf powder feeding on breast muscle composition 

of broilers 

Treatments Parameter 
 Moisture Crude protein Fat Ash 

T0 71.69 ± 0.30 19.60 ± 0.06 3.40 ± 0.10 1.25 ± 0.02 
T1 71.72 ± 0.16 19.56 ± 0.07 3.38 ± 0.03 1.27 ± 0.01 
T2 71.75 ± 0.16 19.62 ± 0.07 3.22 ± 0.03 1.3 ± 0.02 
T3 71.71 ± 0.17 19.58 ± 0.05 3.32 ± 0.04 1.26 ± 0.02 

SE(+) 0.21 0.06 0.06 0.02 
CD @ 5% NS NS NS NS 

 

Fig. 4.7 Effect of different levels of neem leaf powder feeding on breast muscle composition                     
of broiler 
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 The data in Table 4.8, envisaged, that 71.69 ± 0.3, 71.72±0.16, 71.75 ± 0.16 and               

71.71 ± 0.17 per cent moisture, 19.6 ± 0.06, 19.56 ± 0.07, 19.62 ± 0.07 and 19.58 ± 0.05 per cent 

protein, 3.4 ± 0.1, 3.38 ± 0.03, 3.22 ± 0.03 and 3.32 ± 0.04 per cent fat, 1.25 ± 0.02, 1.27 ± 0.01, 

1.3 ± 0.02 and 1.26 ± 0.02 per cent ash in T0, T1, T2 and T3 group, respectively were present. 

Statistically the differences in proximate composition of breast muscle of broiler meat were            

non-significant, which indicated that though the different levels neem leaf powder in the diet 

improved feed conversion efficiency but it does not affect the breast meat quality. 

4.5.2 Meat Composition in Thigh Muscle 

 The effect of dietary incorporation of neem leaf powder on meat composition in thigh 

muscle is presented in Table 4.9 and graphically represented in Fig. 4.8. 

Table 4.9 Effect of different levels of neem leaf powder feeding on thigh muscle 

composition of broilers 

Treatments Parameter 
 Moisture Crude protein Fat Ash 

T0 68.28 ± 0.14 18.94 ± 0.17 5.4 ± 0.14 1.27 ± 0.05 
T1 68.23 ± 0.04 19.08 ± 0.11 5.38 ± 0.09 1.3 ± 0.04 
T2 68.34 ± 0.03 19.18 ± 0.12 5.45 ± 0.08 1.35 ± 0.01 
T3 68.29 ± 0.03 19.15 ± 0.12 5.39 ± 0.06 1.31 ± 0.04 

SE(+) 0.08 0.13 0.10 0.04 
CD @ 5% NS NS NS NS 

 

 

 

 

 

 

 

 

Fig. 4.8 Effect of different levels of neem leaf powder feeding on thigh muscle composition 
of broiler 
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From Table 4.8 and 4.9 it indicated that inclusion of neem leaf powder in the broiler diet had 

non-significant effect on moisture, protein, fat and ash content in breast and thigh tissues. However, a 

higher fat content was observed in the thigh meat as compared to breast meat. 

Ihsan et al. (2017) reported addition of neem leaf powder in broiler diets significantly 

(p<0.05) higher crude protein value of meat. The moisture, ether extract and ash content of the breast 

and thigh meat of the broiler did not affect by the treatments. 

4.6 Organoleptic Characteristics of Broiler Meat 

Organoleptic evaluation of broiler chicken meat was carried out and the data in Table 4.10 

and graphically represented in Fig. 4.9. 

Table 4.10  Effect of different levels of neem leaf powder feeding on organoleptic 
characteristics of broiler chicken 

Treatments Organoleptic characteristics 
Appearance 

& colour 
Tenderness Flavour Juiciness Texture Overall 

acceptability 
T0 7.87 ± 0.14 7.89 ± 0.18 7.56 ± 0.18 7.39 ± 0.20 7.67 ± 0.17 8.11 ± 0.14 
T1 7.94 ± 0.13 8.00± 0.19 7.50± 0.17 7.61 ± 0.14 8.17 ± 0.20 8.22 ± 0.17 
T2 8.11 ± 0.20 8.17 ± 0.20 7.44 ± 0.13 8.00 ± 0.20 8.22 ± 0.21 8.56 ± 0.13 
T3 7.78 ± 0.12 7.83 ± 0.19 7.39 ± 0.14 7.67 ± 0.19 7.83 ± 0.22 8.17 ± 0.14 

SE (+) 0.15 0.19 0.15 0.18 0.20 0.15 
CD @ 5% NS NS NS NS NS NS 
 

 
 
 

 

 

 

 

 

 

Fig. 4.9 Effect of different levels of neem leaf powder feeding on organoleptic evaluation of 
broiler meat 
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5. SUMMARY AND CONCLUSION 
 

An experiment entitled, “Effect of supplementation of Neem (Azadirachta indica) Leaf 

Powder on growth performance and carcass quality of broiler” was conducted at Poultry Unit, 

Veterinary Polyclinic and A.I. Centre, Department of Animal Husbandry and Dairy Science, 

Mahatma Phule Krishi Vidyapeeth, Rahuri, Dist- Ahmednagar (Maharashtra State). The study 

was carried out to assess the effect of feeding neem leaf powder (NLP) on body weights, feed 

consumption, feed conversion ratio (FCR) and carcass parameters of broilers. 

The experiment was conducted from December 2018 to January 2019. The study was 

conducted on broiler chicks in CRD with four treatment groups viz., T0, T1, T2, and T3 with 40 

chicks/hens in each treatment as replicates, on equal weight basis. The details of the feeding 

treatments were as under. 

T0: Basal diet (Control) 

T1: Basal diet + 5 gm Neem leaf powder/ kg of feed 

T2: Basal diet + 10 gm Neem leaf powder/kg of feed 

T3: Basal diet + 15 gm Neem leaf powder/kg of feed 

The experiment was conducted on 160-day old broiler chicks (Vencobb 400) which were 

obtained from Venky’s Hatcheries Private Limited, Pune, Maharashtra. The chicks were reared 

under uniform feeding and management conditions and were lasted for 42 days. The chicks were 

housed in separate compartments. The chicks were fed experimental diets with different levels of 

neem leaf powder supplementation during the experimental period of six weeks of age. The 

observations on growth performance, feed efficiency, sensory evaluation of meat and proximate 

composition of meat were recorded. 

5.1 Proximate Composition of Experimental Broiler Ration 

The broiler diet contained crude protein and calculated metabolizable energy (ME) of the 

starter diet and Finisher diet was 23 per cent and 2863.81 Kcal/kg, 20 per cent and 2939.75 

Kcal/kg respectively. 

5.2 Growth Performance 

5.2.1  Weekly Body Weight  

The average initial body weight of day old chicks in different treatments i.e. T0, T1, T2 

and T3 groups were as 45.20 ± 0.25, 45.15 ± 0.23, 45.18 ± 0.37 and 45.10 ± 0.39 g, respectively. 

The average body weight of experimental chicks at 6th was 1764.65 ± 14.72, 1849.30 ± 13.43, 

1928.35 ± 16.45 and 1869.9 ± 17.72 g, respectively. The weekly body weight changes of chicks 

indicated no significant difference among various treatment groups during the first two weeks of 

the experiment. At the end of the sixth week, significantly (P<0.05 %) higher body weight gain 

in the T2 (1928.35 ± 16.45) group was recorded. However, the treatment T1 and T3 were at par to 

each other.  
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5.2.2 Body Weight Gain 

The weekly live body weight gain of chicks indicated no significant difference among 

various treatment groups during the first two weeks of the experiment. There is significant 

(P<0.05) difference among the treatments from third weeks onwards. In the sixth week, 

significantly (p<0.05%) higher body weight gain in the T2 was recorded. However, the treatment 

T0, T1, T3 and treatment T1, T3 were at par to each other. 

5.3 Feed Intake and Feed Efficiency 

5.3.1  Feed Intake  

The overall average feed intake of the birds during experiment for treatment T0, T1, T2 

and T3 were 3400.23 ± 7.1, 3387.8 ± 9.05, 3366.38 ± 13.92 and 3375.75 ± 9.68 g, respectively. 

However, the difference was non-significant of the feed consumption in all the treatment groups 

during experimental period of six weeks. 

The average feed intake of the birds at six weeks of age during experiment for treatment 

T0, T1, T2 and T3 were 960.03 ± 9.03, 952.75 ± 10.94, 946.25 ± 13.77 and 950.55 ± 12.79 g, 

respectively. However, the difference was non-significant of the feed intake in all the treatment 

groups for the entire experimental period. 

5.3.2 Feed Conversion Ratio 

All treatments were non-significant upto second week’s period. Statistically the 

significant (P<0.05%) was observed in FCR from third to six weeks. The feed conversion ratio at 

six weeks for treatment T0, T1, T2 and T3 were 2.44 ± 0.07, 2.30 ± 0.05, 2.12 ± 0.05 and                   

2.27 ± 0.10, respectively. Overall feed conversion ratio for treatments T0, T1, T2 and T3 were 

1.96 ± 0.02, 1.88 ± 0.01, 1.80 ± 0.02 and 1.86 ± 0.02 respectively. Statistically better FCR was 

recorded in T2 treatment as compared to other treatments. However, treatment T1 with T3 was at 

par to each other. 

5.4 Carcass Traits 

The carcass characteristics data indicated no significant difference in the carcass traits 

(%) among treatment groups. The breast yield was highest in the T2 group. However, the 

difference among all the treated groups was non-significant. Although a slight variation was 

observed in giblet and drumstick per cent of the carcass weight of different treatment groups, it 

was statistically non-significant. Thigh yield was highest in the T2 group. However, the 

difference among all treatments was non-significant.  

 

 

5.5 Meat Composition 

 The per cent proximate principles in breast muscle under each treatment were                      

71.69 ± 0.3, 71.72 ± 0.16, 71.75 ± 0.16 and 71.71 ± 0.17 per cent moisture, 19.6. ± 0.06,                     
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19.56 ± 0.07, 19.62 ± 0.07 and 19.58 ± 0.05 per cent protein, 3.4 ± 0.1, 3.38 ± 0.03, 3.22 ± 0.03 

and 3.32 ± 0.04 per cent fat, 1.25 ± 0.02, 1.27 ± 0.01, 1.3 ± 0.02 and 1.26 ± 0.02 per cent ash in 

T0, T1, T2 and T3 group, respectively. Statistically the differences in proximate composition of 

breast muscle of broiler meat were non-significant, which indicated that though the different 

levels of neem leaf powder in the diet improved feed conversion efficiency but it does not affect 

the meat quality. 

 Similarly, in thigh muscle under each treatment 68.28 ± 0.14, 68.23 ± 0.04, 68.34 ± 0.03 

and 68.29 ± 0.03 per cent moisture, 18.94 ± 0.17, 19.08 ± 0.11, 19.18 ± 0.12 and 19.15 ± 0.12 

per cent protein, 5.40 ± 0.14, 5.38 ± 0.09, 5.45 ± 0.08 and 5.39 ± 0.06 per cent fat, 1.27± 0.05, 

1.30 ± 0.04, 1.35 ± 0.01 and 1.31 ± 0.04 per cent ash in T0, T1, T2 and T3 group, respectively 

were present. Statistically the differences in proximate composition in thigh muscle of broilers 

meat were non-significant. However, different levels of neem leaf powder in the diet of broiler 

did not affect the moisture, protein, fat and ash content of thigh meat samples 

5.6 Organoleptic Characteristics of Broiler Meat 

Sensory scores for appearance & colour, tenderness, juiciness, texture and overall 

acceptability for the 1% neem leaf powder group (T2) were higher than the other group. 

However, statistically no significant difference was noticed between the treatments for different 

parameters viz., appearance and colour, flavor and overall acceptability. The trends show that 

there was no effect for sensory score was observed when fed with neem leaf powder. 

Conclusions 

From the present investigation, the following conclusions were drawn. 

1. The effect of feeding of neem leaf powder on growth performance of broiler indicated 

that 10 gm of neem leaf powder had significantly higher body weight and weekly gain in 

body weight. 

2. Better feed conversion ratio was observed in T2 (10 gm neem leaf powder), however 

treatment T1 (5 gm neem leaf powder) and T3 (15 gm neem leaf powder) were at par to 

each other.  

3. Dietary treatments did not significantly influence the carcass traits and organoleptic 

characteristics of broiler meat. 

The inclusion of neem leaf powder @ 10 gm in broiler ration as a feed supplement found   

better in terms of growth performance without affecting meat quality of broilers. 

 

 

 

 



46 
 
                                          6. LITERATURE CITED  

 
Abdulazeez, A., Abdumumini, S. and Sulaiman, J. (2014). Potential of detoxified neem kernel 

 cake as a protein source in broiler feeding. J. Agric. and Vet. Sci. 7:22-29. 

Abujradah, M.K., Neeraj and Pandey, R. (2018) Effect of probiotics, Garlic and Neem leaf 

powder supplementation on feed efficiency in caged broiler. International Journal 

Current Microbiology Applied Science. 7(6):78-83. 

Adeyemi, A., Akintomide, Onibi and Emmanuel, G. (2018) Growth performance, shank 

 pigmentation and blood profile of broiler chickens fed neem leaf meal- based diets. 

 International Journal of Environment, Agriculture and Biotechnology. 3(2):455-460.   

Adeyemo, G.O. and Akanmu, A.M. (2012). Effect of Neem (Azadirachta indica) and Pawpaw 

 (Carica papaya) leaves supplementation on performance and Carcass Characteristics of   

 Broilers. International Journal of Current Research. 12(4): 268-271. 

Akapan, M.J., Enyenihi, G.E., Obasi, O.L., Solomon, I.P. and Udedibie, A.B.I. (2008). Effects of 

 dietary neem leaf extract on the performance of laying hens. Proceedings of 33rd Annual 

 Conference Nigerian Society Animal Production, March 20-25, p. 396-398. 

Alam, M., Rakib, F.K., AI-Hasan, A., Hasan, S. and Ali, A. (2015). Effects of neem leaf powder 

as a growth promoter in broiler. Int. J. Natural and Social Sci. 2:22-26. 

Amad, A.A., Manner, K.R., Wendler, K.R., Neumann, K. and Zentek J. (2011). Effects of a 

 phytogenic feed additive on growth performance and ileal nutrient digestibility in  broiler 

 chickens. Poultry Science. 90, 2811-2816. 

Amad, A.A., Wendler, K.R. and Zentek, J. (2014). Effects of a phytogenic feed additive on 

 growth performance, selected blood criteria and jejunal morphology in broiler chickens. 

 Emir. J. Food Agric. 25(7): 549-554. 

Ansari, J., Khan, S.H., Ahsan ul-haq and Yousaf, M. (2012). Effect of the levels of Azadirachta

 indica dried leaf meal as phytogenic feed additive on the growth performance and 

 haemato-biochemical parameters in broiler chicks. Journal of Applied Animal Research.

 40(4): 336-345. 

AOAC. 1990. Official Methods of Analysis. 16th ed. Association of official analytical chemists, 

Arlington, VA. 

AOAC. 2005. Official method of Analysis. 18th Edition, Association of Officiating Analytical 

Chemists, DC, Method 935.14 and 992.24 

Athale, G.A., Sujatha, S. and Himatsingka, A. (2010). National Institute of Nutrition Hyderabad,

  IST, ET Bureau. 

Athanasiadou, S., Githiori, J. and Kyriazakis, I. (2007). Medicinal plants for helminthes parasite 

 control: facts and fiction. Animal. 1(9):1392-1400. 



47 
 
Ayoola, A.A., Egbeyale, L.T., Ekunseitan, D.A., Adegoke, A.V. and Adeyeri, O.P. (2015). The 

 effect of neem (Azadirachta indica) leaf meal on the growth performance and carcass

 characteristics of broilers chickens. Nigerian J. Anim. Prod. 42(2):141-150. 

Bawa, G.S., Orunmuyi, M., Agbaji, A.S., Ladan, Z. and Okekeifi, U.O. (2007). Effect of 

different methods of processing neem (Azadirachta indica) seeds on performance of 

young rabbits. Pakistan J. of Nutrition 6(3):212-216. 

Beg, A.H., Rubel, Z.U., Aftabuzzaman, Nashid, T.A. and Begum, M. (2018). Efficacy of neem

 leaf (Azadirachta indica) meal as an alternative to antibiotic in broiler ration. Asian J. of 

 Res.in  Anim. and Vet. Sci. 2(4):1-10. 

Bhalerao, S., Hegde, M., Katyare, S. and Kadam, S. (2014). Promotion of omega-3 chicken meat 

 production: an Indian perspective. World’s Poultry Science Journal. 70(02):365-374. 

BIS. 1992. Indian standard poultry feed specifications, 4th Rev. IS 1374: p. 1–3.  

Bonsu, F.R., Kagya-Agyemang, J.K., Kwenin, W.K. and Zanu, H.K. (2012). Medicinal response 

of broiler chicken to diets containing Neem (Azadirachta indica) leaf meal, hematology 

and meat sensory analysis. World Appl. Sci. J. 19(6): 800-805. 

Bwana, M.O., Njagi, L.W., Nyaga, P.N., Mbuthia, P.G., Bebora, L.C., Wahome, M.W., Mutinda, 

 W.U. and Kitala, P.M. (2016). Growth promotive effects of neem and stinging nettle in 

 indigenous chickens in Kenya. 5th Ruforum Biennial Regional Conference 14(1):833-838. 

Deore, U.B., Ingole, R.S., Waghmare, S.P., Pathak, V.P. and Joshi, M.V. (2005). 

 Clinicopathological investigations in broilers given different levels of neem oil 

 supplementation in feed. J. Bombay Vet. Coll. 13(1-2): 110-111. 

Devakumar, C. and Suktt, D.V. (1993). Chemistry, in: Randhwa, N.S. and Parmar, B.S. (eds), 

 neem research and development, publication no. 3. Pp. 63-96 (India, Society of Pesticide

 science). 

Dhumal, M., Kundar, P. and Nikam, M.G. (2018). Effect of supplementation of essential oils on 

performance of broiler, meat quality and immune status. International Journal of 

Livestock Research. 8(9):338-353. 

Durrani, F.R., Chand, N., Jan, M., Sultan, A., Durrani, Z. and Akhtar, S. (2008).

 Immunomodulatory and growth promoting effects of neem (Azadirachta indica) leaves

 infusion in broiler chicks. Sarhad Journal of Agriculture. 24(4):655-659. 

Edch, H.O. (2013). Physiological response of broiler birds to oral supplementation with aloe vera

 and neem leave extracts. M.Sc. Thesis, University of Nigeria Nsukka, pp.1-125. 

Egbeyale, L.T., Adeleye, O.O., Ayo-Ajasa, O.Y., Shekoni, T.E., Ayoola, A.A., Sulaiman, 

 O.M. and Shobukola, K. (2018). Response of broiler chickens to frequency of dietary 

 inclusion of neem leaf meal. Mal. J. Anim. Sci. 21(2):49-58. 



48 
 
Egbeyale, L.T., Ayo-Ajasa, O.Y., Ayoola, A.A., Ogunkunle, N.F. and Okuboyejo, O.A. ( 2015). 

Performance of broiler chicken fed neem (Azadirachta indica) leaf meal as an alternative 

to antibiotics. Bull. Anim. Health Prod. Afr. 63(4):403-410. 

Elangovan, A.V., Verma, S.V.S, Sastry, V.R.B. and Singh, S.D. (2000). Effect of Feeding neem

 (Azadirachta indica) kernel meal on growth, nutrient utilization and physiology of 

 Japanese quails (Coturnix cotrnix Japonica). Asian-Aus. J. Anim. Sci. 13(9):1272-1277. 

Esonu, B.O., Opara, M.N., Okoli, I.C., Obikaonu, H.O., Udedibie, C. and Iheshiulor, O.O.M. 

(2006). Physiological response of laying birds to neem (Azadirachta indica) leaf meal-

based diets, body weight, organs characteristics and haematology. Online J. Hlth. and 

Allied Sci. 2:4. 

Hong, J.C., Steiner, T., Aufy, A. and Lien, T.F. (2012). Effects of supplemental essential oil on 

growth performance, lipid metabolites and immunity, intestinal characteristics, 

microbiota and carcass traits in broilers. Livestock Science. 144:253-234. 

Ibrahim, S., Arkar B. Mohmmed and Ahmed T. Taha (2016). Effect of adding different levels of 

neem seeds powder and aqueous extract on production performance of broiler chickens. 

International Journal of Current Research. 8(01): 24958-24963. 

Ihsan, M.S., Mushtaq, T.B., AL- Zuhariy, Sameer Abdullah and Shamaael S. Mutar (2017). 

Impact of supplementation neem powder (Azadirachta indica) to diet broiler in 

immunological, physiological and productive traits. Advances in Environmental Biology, 

11(3): pp:44-51. 

Jacela, J.Y., Joel, M.D., Mike, D.T., Robert, D.G., Jim, L.N., David, G.R. and Steve, S.D. 

(2010). Feed additives for swine: fact sheets-prebiotics and probiotics, and phytogenics. 

Journal of Swine Health Production. 18(3):267-273. 

Kale, B.P., Kothekar, M.A., Tayade, H.P., Jaju, J.B. and Mateeddin, M. (2003). Indian Journal 

of Pharmacology, 35:177.  

Kamel, C. (2000). A novel look at a classic approach of plant extracts. Feed Mix 8:16-17. 

Khan, S.A., Ahmed, I., Hussain, A., Sabir, N., Ahmed, G. and Awan, K. (2014). Effect of 

 supplementation of ration with neem seed cake on the growth of broilers. Global

 Veternaria 13(3):414-418. 

Kharade, K.R. and Soujanya, S. (2014). Effect of garlic and neem leaf powder supplementation 

on growth performance and carcass traits in broilers. Veternary World. 7(10): 799-802. 

Khatun, S., Mostofa, M., Alom, F., Uddin, J., Alam, M.N. and Moitry, N.F. (2013). Efficiency of

 tulsi and neem leaves extract in broiler production. Bangl. J. Vet. Med. 11(1):1-5. 

Khulbey, R., Kumar, A., Mondal, B.C., Palod, J. and Singh, P.K. (2016). Effect of dietary neem 

 (Azadirachta indica) and kadi (Murraya koenigii) leaf powder on growth performance 

 and nutrient utilization in broiler chicken. Indian J. Anim. Nutr. 33(2):208-211.  



49 
 
Kudke, R.J., Kalaskar, S.R. and Nimbalkar, R.V. (1999). Neem leaves as feed supplement for

 livestock. Pushudhan. 14:12. 

Kumari, P., Chandramoni, Kumar, K. and Kumar, S. (2014) Effect of dietary supplement of 

sugarbeet, neem leaf, linseed and coriander on growth and carcass trait of Vanraja 

chicken. Veterinary World. 7(9):639-643. 

Kyere, C.G., Twumasi, G., Seidu, H. and Quaye, T. (2018). Influence of neem (Azadirachta 

indica) leaf meal on growth performance and blood profile of the pearl Guinea fowl. 

Livestock Research for Rural Development. Volume 30, Article #30.   

Landy, N., Ghalamkari, G., Toghini, M. and Yazdi, F.F. (2011). Humoral immune responses of 

 broiler chickens fed with antibiotic and neem fruit powder (Azadirachta indica) as feed

 additives supplemented diet. IPCBEE 3:153-155. 

Lewis, M.R., Rose, S.P., Mackenzie, A.M. and Tucker, L.A. (2003). Effects of dietary inclusion 

of plant extracts on the growth performance of male broiler chickens. British Poultry 

Science 44(Suppl. 1):43-44. 

Lonkar, V.D., Jalaludeen, A. and Viswanath, A. (2008). Effect of garlic powder and neem seed 

 cake supplementation on processing yields and losses, meat protein content and weight of 

 bursa of fabricious of broiler chicken. Indian Journal of Poultry Science. 43(1):88-

 92.   

Mahejabin, N., Mostafa, M., Akter, F., Das, S. and Alam, M. (2015). Effects of neem, turmeric

 and papaya leaf extract mixture on growth performance of broilers. International

 Journal of Natural and Social Sciences. 2(2):17-21. 

Mahmood, S., Hayat, K., Yousaf, M., Abba, G. and Rehman, A. (2016). Comparative effect of 

 Azadirachta indica, Moriga oleifera, Cichorium intybus leaf extracts on growth 

 performance, immune responsible and carcass characteristics of broilers. Scholar’s

 Adv. Anim. Vet. Res., 3(2):60-65. 

Mahmud, M.A., Shaba, P., Abdussalam, W., Maaji, M. and Abubakar, M.A. (2016) Performance 

of laying Japanese quails (Coturnix coturnix Japonica) fed graded levels of neem 

(Azadirachta indica) leaf meal. International J. of Adv. Sci. Res. 1(1):18-20. 

Mahmud, M.A., Shaba, P., Gana, J. and Abdussalam, W. (2015). Growth performance of 

growing quails (Coturnix coturnix Japonica) fed graded levels of neem leaf meal. 

International Journal of Applied Research. 1(2):4-7. 

Maidala, A., Mahmud, M. and Dass, H.Y. (2016). Carcass yield and gut characteristics of broiler 

 chickens fed different types of phytogenic plant leaf extract as feed additives. ATBU, 

 Journal of Science, Technology and Education. 4(2):22-29. 



50 
 
Manwar, S.J., Thirumurugan, P., Konwar, D., Chidanandaiah and Karna, D.K. (2007). Effect of 

 Azadirachta indica leaf powder supplementation on broiler performance. Indian

 Veterinary Journal. 84:159-162. 

National Research Council (NRC) (1994). Neem: a tree for solving global problems.

 Washington, DC: National Academy Press. 

Nayaka, H.B.S., Umakantha, B., Ruben, S.W., Murthy, H.N.N. and Narayanaswamy, H.D. 

 (2013). Performance and hematological parameters of broilers fed neem, turmeric,

 vitamine and their combinations. Emir. J. Food Agric. 25(6):483-488. 

Nnenna and Okey (2013). Toxicity and nutritional assessment of aqueous Azadirachta indica 

 (neem) leaf extract in broiler chicks. International Journal of Biosciences. 3(6): 172-

 180. 

Nodu, M.B., Okpeku, M., Akpovetal, Z.A. and Iroegbu, D.O. (2016). Evaluation of Azadirachta

 indica leave extract on hematology and biochemical profiles, organs weight and growth 

 parameters of broiler chickens. Journal of New Sciences, Agriculture and Biotechnology

 Vol. 32(5):1879-1884.   

Obikaonu, H.O., Okeudo, N.J., Okoli, I.C. and Udedibie, A.B. (2013). Carcass and internal 

 organ characteristics of finisher broilers fed neem (Azadirachta indica) leaf meal. 

 Journal of Agriculture Technology. Vol. 9(7): 1759-1767.   

Obun, C.O., Ukim, C.I., Olatunji, E.A. and Kehinde, A.S. (2013) Health and Carcass 

implications of dietary inclusion of graded level of sun-dried Neem (Azadirachta indica, 

Azadirachta juss) leaf meal for broilers. Greener Journal of Agriculture Sciences. 3(1): 

048-054. 

Ogbuewu, I.P., Uchegbu, M.C., Okoli, I.C. and Iloeje, M.U. (2010). Assessment of blood 

chemistry, weight gain and linear body measurements of pre-puberal buck rabbits fed 

different levels of neem (Azadirachta indica, Azadirachta juss) leaf meals. Chilean 

Journal of Agriculture Research. 70(3):515-520. 

Olabode, A.D., Onyimonyi, A.E. and Okekola, O.E. (2013). Influence of supplemental neem 

meal on the growth performance of laying birds–a case study in Ishiagu Local 

Government of Ebonyi State. Proc 18th Ann. Conf. Anim. Sci. Assoc. of Nigeria. pp. 255-

258. 

Onyimonyi, A.E., Adeyemi, O. and Okele, G.C. (2009) Performance and economic 

characteristics of broilers fed varying dietary levels of neem (Azadirachta indica) leaf 

meal. Int. J. Poult. Sci. 8:256-259. 

Ozung, P.O., Oko, O.O.K., Ebegbulem, V.N., Evans, E.I., Asuquo, L.E. and Ekpo, J. (2013). 

Utilization of neem leaf meal in broilers diets: effect on growth, carcass characteristics 



51 
 

and internal organ weights. Proc. the 8th Ann. Conf. Anim. Sci. Assoc. of Nigeria pp. 

264-267. 

Pagrut, N., Ganguly, S., Tekam, S. and Bhainsare, P. (2018). Effects of neem leaf infusion 

 supplementation as a growth promoter in the diet of broiler chicks. Journal of 

 Entomology and Zoology Studies. 6(3):249-250. 

Panday, G., Pramanik, P.S., Verma, A.K., Kumar, M., Tiwari, A., Mishra, A., Yadav, A. and

 Gautam, V. (2018). Effects of neem leaves powder supplementation on performance and 

 water  intake of broiler chicken. The Pharma Innovation Journal. 7(4):778-780. 

Prasad, C.M. and Sen, A.K. (1993). Study of the effect of four different growth promoters on

 performance of broiler. Poultry Advisor. 26(7):49. 

Rahman, M.A., Ali, M.A., Saha, B.K., Hasan, M.A.A., Rahman, M.A. and Mostofa, M. (2015). 

 Use of  neem leaf and ginger extracts for cost effective broiler production. 

 International Journal of Natural and Social Sciences. 2(2): 11-16.  

Reddy, R., Reddy, V. and Reddy, K.S. (2002). Unpublished data, Nagarjuna Poultry Farm, 

 Shanshabad, Hyderabad. 

Sadekar, R.D., Kolte, A.Y., Barmase, B.S. and Desai, V.F. (1998). Immunopotentating effects of 

 Azadirachta indica (neem) dry leaves powder in broiler, naturally infected with ibd

 virus. Indian Journal of Experimental Biology. 36(11):1151-1153. 

Samarth, V.R., Jagtap, D.G., Dakshinkar, N.P., Nimbalkar, M.V. and Kothekar, M.D. (2002). 

Effect of Ashwagandha root powder (Wtihania somnifera) on performance of broiler. 

Indian Vet. J. 79:733-734. 

Sarag, A.N., Pawar, S.P., Rehhate, D.H. and Deshmukh, G.B. (2001). Effect of different levels 

 of neem (Azadirachta indica) oil in the performance of broilers. PKV Research Journal

 Publication. 25(2):129-133.  

Sarkar, E.H., Sharifuzzaman, Khokon, J.U., Rahman, M.A., Mostofa, M., Rahman, M. 

 (2014b). Comparative efficiency of probiotic, neem leaves and vitamin AD3E as a 

 growth promoter on broilers. Int. J. of Natural and Social Sci. 26-32.  

Sarkar, S.K., Mostofa, M., Akter, F., Rahman, M.M. and Sultanas, M.R. (2014a). Effects of 

 aqueous extract of neem (Azadirachta indica) leaves as growth promoter and anti-

 colibacillus in broilers. Bang. J. Anim. Sci. 43(2):138-141. 

Saxena, V.K. (2009). Broiler production From Breeding to Biotechnology, Indian Poultry  Sector 

and Global Scenario, Indian Poultry Science Association, XXVI Annual Conf. and 

National Symposium held at Mumbai from 22-24 October., 2009, pp: 42-45. 

Shon, K.S., Knon, O.S., Min, B.J., Cho, J.H., Chen, Y.J., Kim, I.H. and Kim, H.S. (2002). 

Unpublished data, Department of Animal Resources and Sciences, Dankook University, 

Cheonan, Korea. 



52 
 
Singh, M.K., Singh, S.K., Sharma, R.K., Singh, B., Kumar, Sh., Joshi, S.K., Kumar, S. and

 Sathapathy, S. (2014). Performance and carcass characteristics of guinea fowl fed on 

 dietary Neem (Azadirachta indica) leaf powder as growth promoter. IJVR, Vol. 16, 

 No. 1, Ser. No. 50, Pages 78-82. 

Sirsat, S., Visha, P. and Nanjappan, P. (2017). Effects of Dietary Chitosan and Neem Leaf 

 Meal Supplementation on Digestive Enzymes Activities and Fat Deposition in Broiler 

 Chickens. International Journal of Current Microbiology and Applied Sciences. 6(5):

 469-475. 

Snedecor, G.W. and Cochran, W.G. (1994). Statistical Methods, 8thedn. Affiliated East-West 

 press Pvt. Ltd., New Delhi, India. 

Sobayo, R.A., Muhammad, S.B., Oso, A.O., Sogunle, O.M., Adejola, Y.A. and Adegbenjo, 

 A.A. (2016). Effect of supplemental neem (Azadirachta indica) and garlic (Allium 

 sativum) powder on growth and carcass yield of finishing broiler. Journal of 

 Agricultural Science and Environment. 16(2):29-42.  

Sombatsiri, K., Ermel, K. and Schumuttered, H. (1995). Other Meliaceous Plants Containing

 Ingredients for Integrated Pest Management and Further Purpose. In: Schmutter, H. (Ed.), 

 Neem Tree Azadirachta indica Azadirachta juss and Other Meliaceous Plants VCH,

 Germany, pp. 585-597. 

Sonhafouo, V.M., Kana, J.R. and Dongmo, K.N. (2019). Effects of graded levels of 

 Azadirachta indica seed oil on growth performance and biochemical profiles of broiler 

 chickens. Veterinary Medicine and Science. pp-1-9. 

Subapriya, R. and Nagini, S. (2005). Medicinal properties of neem leaves: a review. Current 

Medicinal Chemistry Anticancer Agents. 5:149-156. 

Talwar, G.P., Raguvanshi, P., Misra, R., Mukherjee, S. and Shah, S. (1997). Plant 

 immunomodulators for termination of unwanted pregnancy and contraception and 

 reproductive health. Immunology and Cell Biology. 75 (2): 190-192. 

Thomas, S., Kannan, D. and Saravann, S. (2017). Effect of neem (Azadirachta indica) leaf 

powder supplementation on the performance of Japanese Quail. Indian Veterinary J. 

94(09):33-35. 

Trigueros, I.V., Ramon, M.C., Vazquez, J.O., Aguirre, J.M., Garcia, C.C. and Martinez, J.T. 

 (2015). Productivity and composition of fatty acids in chicks fed with Azadirachta indica

 Azadirachta juss. Rev. MVZ Caroda. 20(2):4564-4571. 

Ubua, J.A., Ozung, P.O. and Inagu, P.G. (2019). Dietary inclusion of neem (Azadirachta indica) 

leaf meal can influence growth performance and carcass characteristics of broiler 

chickens. Asian Journal of Biological Sciences. 12:180-186. 



53 
 
Uko, O.J. and Kamalu, T.N. (2008). Trend of food consumption and efficiency of broiler 

production with raw or heat-treated neem kernels. Arch. Zootec. 57(220): 489-496. 

Unigwe, C.R., Balogun, F.A., Okorafor, U.P., Odah, I.S., Abonyi, F.O. and Olona, J.F. (2016). 

 Effect of neem leaf (Azadirachta indica) meal on growth performance and hematology of 

 rabbits. World Scientific News. 55. pp-51-62. 

Upadhyay, C. (1990). The medical properties of Neem (Azadirachta indica) tree. Animal 

 Pharmacology. 2nd ed. London, England: Longman. 

Wanker, A.K., Shirbhate, R.N., Bahiram, K.B., Dhenge, S.A. and Jasutkar, R.A. (2009). Effect 

of Neem (Azadirachta indica) leaf powder supplementation on growth in broilers. 

Veterinary World. 2(10):396-397. 

Wirayan, K.G., Pratama, S. and Sumiati. Growth performance of broiler chicken fed diets

 supplemented with graded levels of neem leaf meals. 7th International Seminar on 

 Tropical Animal Production. Contribution of Livestock Production on Food

 Sovereignty in Tropical Countries Sep. 12-14. 

Zanu, H.K., Kagya-Agyemang, J.K., Kwenin, W.K.J., Bonsu, F.R.K., Atwi, E. and Ateni, S.

 (2011). Physiological response of broiler chickens to neem (Azadirachta indica) and 

 Akakapenpen (Rauvolfia vomitoria) decoctions: performance and carcass  characteristics. 

 International Journal of Poultry Science. 10(9):730-733. 

 

 

 

 

 



54 
 
 

7. VITAE 

Miss. MALI PALLAVI DATTATRAY 

Candidate for the degree of 

MASTER OF SCIENCE (AGRICULTURE) 

IN 

ANIMAL HUSBANDRY 

2019 
 

Title of thesis : “Effect of supplementation of Neem (Azadirachta 

indica) Leaf powder on growth performance and 

carcass quality of broiler” 

Major field : Animal Husbandry  

Biographical information :  

Personal Date of Birth : 10th February, 1996. 

 Place of Birth : Mangalwedha 

 Father’s Name : Mr. Dattatray Gangaram Mali. 

 Mother’s Name : Mrs. Mangal Dattatray Mali. 

Educational Bachelor Degree 

Obtained 

: Received B.Sc. (Agriculture) degree from Ratnai 

Agriculture College, Akluj. 

 Class : Ist class with distinction 

 Name of the 

University 

: Mahatma Phule Krishi Vidyapeeth, Rahuri. 

Address : Killa Bhag, Behind Mahadeo Temple, 

Mangalwedha, Taluka- Mangalwedha 

District- Solapur, Pincode- 413 305 

 Email– id : pallavi.mali.001@gmail.com 

 Contact No. : +918605678120 / +919423775648 

 
 
 


