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CHAPTER-1 
 

                                                                                                                    INTRODUCTION  

 

Poultry is one of the important components of farmer’s economy. It provides 

additional income and job opportunities to a large number of rural population in shortest 

possible time. Poultry farming has assumed significant importance due to the growing 

demand of poultry products especially in urban areas because of their high food value. 

Poultry production in India has witnessed a phenomenal growth from backyard 

farming to scientific poultry farming involving commercial egg and meat production. In spite 

of numerous hurdles, there has been a perceptible rapid stride towards development and 

production, mainly contributed by indigenous scientific methods and advancement in the 

technology of poultry production.  

In India, backyard poultry has been a means for earning livelihood for the 

economically distressed farmers due to its promising results in productivity from the 

improved backyard birds. Poultry rearing is currently the fast growing industry in National 

livestock sector with its benefits in the form of increased and economic production and 

provision of proteinaceous food. In India, poultry industry is recognized as an important 

cottage as well as fast growing large commercial agriculture industry. Sustained economically 

viable poultry production demands the stringent control of various infectious diseases 

affecting the birds which result in huge economic losses to the poultry farm owners (Ganguly 

and Prasad, 2010).    

The dynamic Indian poultry industry is growing at an estimated rate of 6-7 per cent 

for egg and 15-20 per cent for meat production per annum. During 2014-15, poultry 

population in India was estimated at 729.21 million, egg and chicken meat production has 

reached 697.31 million and 2.68 million tonnes respectively (Prabhakaran, 2016). 

Though Indian poultry industry recorded phenomenal growth, it has been plagued by 

a series of problems due to high ambient temperature in the tropics accompanied by high 

relative humidity. Thus, backyard poultry farming is being promoted for sustainability of 

poultry production and up liftment of socio-economic condition of Indian farmers. Different 

Central Government agencies have developed several strains of poultry birds for backyard 

farming. Chabro is a breed, developed by Central Poultry Development Organization (CPDO) 

especially for the farmers of our country as it is comparatively more adaptive to climatic 

fluctuations and variable zoo sanitary conditions of the farm as compared to their broiler 

counterparts. 
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Chabro is a cross of Barred Plymouth Rock with Red Cornish. Birds are active, large 

in built, pugnacious in nature with contrast colour. Skin, beak and shank are yellow in colour. 

They are able to save themselves from their predators under free range and are adapted to all 

climatic zones of the country.    

In the recent past, efforts have been made to counteract the adverse effects of various 

levels of stress and augment the production potential in broilers by using herbs possessing 

therapeutic potential. Number of herbal medicines has been studied on poultry species such as 

the herbal growth promoters which optimize hepatic functions of the birds. They help in 

better feeding, synthesis of amino acids as well as minimize the aflatoxin effect. The promoter 

improves the protein content with a significant decrease in blood cholesterol level. The herbal 

medicines like Liv-52 support the immune system of birds (Joshi and Kumar, 1987). The 

herbal feed supplements are known to improve feed intake by increasing the digestibility of 

feed (Kumar et al., 2006).   

Shatavari (Asparagus racemosus) also known as the “Queen of herbs” is a woody 

climber growing 1- 2 m in height and the roots are finger-like and clustered. The leaves are 

like pine needles, small and uniform and the inflorescence has tiny white flowers in small 

spikes. This plant belong to Liliaceae family, common at low altitudes in shade and in 

tropical climates throughout India, Asia, Australia and Africa. Shatavari has been mentioned 

in Ayurvedic texts like the Charak Samhita, Susruta Samhita and Astanga Samgraha (Singh et 

al., 2009; Raghav and Kasera., 2012). Shatavari possesses nutritive, antistress, adaptogenic, 

immunomodulatory, galactogogue, anabolic and performance enhancing properties and are 

used in various medicinal preparations (Kamat et al., 2000; Chopra et al., 1956; Chopra et al., 

1958; Mandal et al., 2000; Bopna and Saxena., 2007). 

According to recent chemical investigations, shatavari contains four steroid saponins: 

Shatavarins 1 to 4. Shatavarin 1 is the major glycoside of sarsasapogenin, the sugar moieties 

being 3 glucose and 1 rhamnose. Shatavari 4 is structurally related to shatavarin 1 and 

contains 2 glucose and 1 rhamnose. Overall Shatavari is a soothing tonic, alternative 

demulcent, refrigerant. It nourishes and rejuvenates the tissue, promotes vitality and strength. 

It is bitter, emollient, cooling, nervine, appetizer and astringent. It is used for diseases of 

blood and nervous disorders as well as general debility. 

Considering these nutritional benefits of Shatavari (Asparagus racemosus) herb, 

efforts have been made to study the effect of dietary supplementation of Shatavari (Asparagus 

racemosus) root powder in the diet of broiler chicks to augment the growth of broilers 

(Sharma et al., 1986; Mane et al., 2012). Recently, studies have also been undertaken to 
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assess the effect of Shatavari root meal on the immunity, blood biochemical attributes and 

carcass quality characteristics of broilers (Kant et al., 2014; Dahale et al., 2014). 

However, detail studies are necessary to assess the efficacy of Shatavari root meal at 

various levels on the productive performance and immunity of different varieties of chicken. 

Hence, a study has been designed to study the efficacy of Shatavari root meal at graded levels 

on the performance of coloured chicken with the following objectives: 

OBJECTIVES 

1) To study the effect of feeding Shatavari root meal on growth performance of coloured 

chicken. 

2) To study the effect of feeding Shatavari root meal on the immune competence and 

blood biochemical attributes of coloured chicken. 

3) To study the carcass quality of coloured chicken fed on Shatavari root meal. 
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 CHAPTER- 2  

                                                                                       REVIEW OF LITERATURE   

 

In recent years, there has been a steep rise in poultry production throughout the world. 

As a result, it is gradually becoming a major thrust in the world economy especially in the 

livestock sector. Rising prices of feeds certainly have reduced the profitable nature of broiler 

farming. For better utilization of feed and to improve feed efficiency, growth promoting feed 

additives viz. probiotics, prebiotics, herbal bioenhancers are added to poultry ration. Most of 

the information available in the scientific literature pertaining to use of herbal supplements 

have been found in various species of poultry and therefore work on coloured chicken has 

been reviewed based on the other poultry species. In this section, studies on Shatavari 

(Asparagus racemosus) in livestock and poultry have been described. 

2.1 SHATAVARI 

The genus Asparagus includes about 300 species around the world. The genus is 

considered to be medicinally important because of the presence of steroidal saponins and 

sapogenins in various parts of the plant. Out of the 22 species of Asparagus recorded in 

India, Asparagus racemosus is the one most commonly used in traditional medicine. Use of 

Asparagus racemosus was mentioned in the ancient literature of Ayurveda (Charak samhita). 

Asparagus racemosus Wild (family Asparagaceae; Liliaceae), is commonly called 

Satavari, Satawar or Satmuli in Hindi; Satavari in Sanskrit; Shatamuli in Bengali; Shatavari 

or Shatmuli in Marathi; Satawar in Gujarati; Toala-gaddalu or Pilli-gaddalu in Telegu; 

Shimaishadavari or Inli-chedi in Tamil; Chatavalin Malayalam; Majjigegadde or Aheruballi 

in Kannada; Kairuwa in Kumaon; Narbodh or atmooli in Madhya Pradesh; and Norkanto or 

Satawar in Rajasthan (Anonymous 1987). 

 Taxonomy of Asparagus racemosus 

Kingdom       :       Plantae 

Phylum         :       Anthophyta 

Class            :        Monocotyledons 

Order           :         Liliales 

Family         :         Liliaceae /Asparagaceae 

Genus       :         Asparagus 

Species     :        racemosus 
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2.1.1 Properties 

Shatavari has been mentioned in Ayurvedic texts like the Charak Samhita and Susruta 

Samhita, and Astanga Samgraha (Singh et al., 2009; Raghav and Kasera, 2012). 

Kashyap Samhita has evidently stated that Shatavari promotes maternal health and 

noted its meticulous use as a galactagogue (enhances breast milk secretion in lactating 

mothers). Ayurveda has called Shatavari the Queen of herbs and is the primary herb 

recommended for female health. 

They exhibit immuno-modulatory activities. The root of Asparagus racemosus 

(commonly called ‘Satavar’) possesses antidiarrhoeal, anti-ulcerative, anti-spasmodic, 

aphrodisiac, galactogogue and other properties and has therefore gained its importance in 

Ayurveda, Siddha and Unani systems of medicine (Nadkarni, 1954). 

Asparagus root possesses aphrodisiac, demulcent, general tonic, diuretic, anti-

inflammatory, antiseptic, anti-oxidant and antispasmodic properties. Regular use of 

asparagus root treats infertility, impotence, leucorrhea, menopause syndromes, hyperacidity 

and certain infectious diseases such as herpes and syphilis. 

It is also useful in treatment of epilepsy, kidney disorders, chronic fevers, excessive 

heat, stomach ulcers and liver cancer, increases milk secretion in nursing mothers and 

regulates sexual behaviors. 

These roots find use in various medicinal preparations (Mandal et al., 2000; Bopna 

and Saxena, 2007). The stem is woody, climbing, whitish grey or brown colored with small 

spines. The plant flowers during February–March leaving a mild fragrance in its surrounding 

and by the end of April, fruits can be seen with attractive red berries. Asparagus racemosus is 

a plant used in traditional Indian medicine (Goyal et al., 2003). 

The root powder of Asparagus racemosus is used as herbal feed additive/supplement 

in poultry feed. Shatavari augments the appetite and stimulates the liver. The root is used to 

prepare medicine. 

2.1.2 Chemical Constituents of Shatavari 

The major active constituents of Asparagus racemosus are steroidal saponins named 

as shatavarin I and shatavarin IV which are present in the roots. Shatavarins are the 

glycoside of sarsasapogenin which are generally occurring in two types of skeletons 

furostanols and spirostanols rhamnose. 8-methoxy- 5, 6, 4’-trihydroxyisoflavone, a new 

isoflavone was isolated by roots of Asparagus racemosus. A noval oligospirostanosid 1,3-O-

[α-L-3-rhamnopyronosyl - (1→2) - α- L – rhamnopyronosyl (1→4)-O-β-D-glycopyranosyl] 
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25(S)-5β Spirostan-3β-ol also known as immunoside was isolated by (Handa et al., 2003) 

and it was biologically evaluated as an immunomodulatory agent. 

Chemical structure of steroidal saponines of Asparagus racemosus has antioxidant 

compound named Racemofuran, together with known compounds asparagamine A, and 

racemosol (Wiboonpun et al., 2004). Three steroidal saponins namely Racemosides A, B and 

C were isolated from the methanolic extract of fruit of Asparagus racemosus (Hayes et al., 

2006). Isolation and structural clarification of Asparinins, Asparosides, Curillins, 

Curillorides and shavatarins was performed along with isolation of a new steroidal saponin 

shatavarin V from Asparagus racemosus powdered roots (Hayes et al., 2008). Five steroidal 

saponins VI-X together with five known saponins Shatavarin I, Shatavarin IV, Shatavarin V, 

Schidegerasaponin D5 Immunside were isolated from Asparagus racemosus roots (Hayes et 

al., 2008). 

2.1.3 POULTRY 

2.1.4 Growth  

Growth is often measured as live weight gain per unit time (Berg and Butterfield, 

1976). Live weight could be a useful measure of growth as it is highly predictive of the 

amount of desirable edible products such as muscles. Growth and production traits of birds 

indicate its genetic constitution and adoption with respect to the specific environment. The 

knowledge of performance of economic traits in poultry is important for the formulation of 

breeding plans for further improvement in production traits. Therefore, growth trait has been 

the most important economic trait of poultry production. 

2.1.5 Body Weight  

Mane et al. (2012) reported that supplementation of Shatavari powder @ 10 kg/ton 

and Aswagandha powder @ 5 kg/ton to basal diet showed significantly (P<0.05) higher body 

weight. 

Pandey et al. (2013) reported that herbal feed additive prepared from whole plants of 

Ashwagandha [Withania somnifera], Shatavari [Asparagus racemosus] and Kapikachhu 

[Mucuna pruriens] (50:25:25) and mixed as powder to basal diet @ 2% resulted in 

significant higher (P<0.05) body weight at 6th week in the treated group as compared to 

control group. 

Rekhate et al. (2010) reported significantly (P<0.01)  higher live body weight in 

0.5%, 1% and 1.5% Asparagus racemosus root powder supplemented groups  as compared 

to control broilers.  
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  2.1.6 Body Weight Gain 

Dahale et al. (2014) observed significantly (P<0.05) higher body weight gain in 

0.25% and 0.5% Asparagus racemosus (Shatavari) root powder supplemented groups as 

compared to control groups in broilers.  

Gaikwad et al. (2014) observed significantly (P<0.05) higher body weight gain in 

0.5% and 1% Asparagus racemosus (Shatavari) root powder supplemented groups as 

compared to control in broilers.  

Gaikwad et al. (2015)  observed significantly (P<0.05) higher body weight gain in 

0.5% and 1% Asparagus racemosus (Shatavari) root powder supplemented groups as 

compared to control in broilers.  

Mane et al. (2012) reported that supplementations of Shatavari powder @ 10 kg/ton 

and Aswagandha powder @ 5 kg/ton to basal diet showed significantly (P<0.05) higher  

body weight gain. 

2.1.7 Feed Consumption 

Gaikwad et al. (2014) reported that the cumulative feed consumption at sixth week of 

age was better in 0.5% and 1% Asparagus racemosus (Shatavari) root powder supplemented 

groups  as compared to control in broilers.  

Dahale et al.  (2014) reported that the average feed consumption of 0% (control) and 

0.25% Asparagus racemosus (Shatavari) root powder supplemented group was higher as 

compared to 0.5% shatavari supplemented group in broilers. 

Kant et al. (2015) indicated that feed consumption was significantly (P<0.05) higher 

in 1.5% Shatavari root powder supplemented group as compared to other groups of broiler 

birds. 

2.1.8 Feed Conversion Ratio 

Kant et al. (2015) reported that feed conversion ratio was significantly (P<0.05) 

lower in Shatavari root powder as compared to control group in broilers.  

Rekhate et al. (2010) noted that supplementation of Shatavari root powder at 0.5%, 

1% and 1.5% resulted in better feed conversion efficiency.                   

Pandey et al. (2013) reported that herbal feed additive prepared from whole plants of 

Ashwagandha, Shatavari and Kapikachhu and mixed as powder to basal diet @ 2% resulted 

in better feed conversion ratio at 6th week as compared to control group. 
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  2.1.9 Immunocompetence Traits 

          Kumari et al. (2012) noted the immuno-modulatory effects of Asparagus racemosus 

extract treated feed which resulted in significant (P<0.01) higher humoral and cell mediated 

immune responses of the birds compared to control group.          

 Tekade et al. (2008) reported that the broilers treated with Asparagus racemosus 

alone as well as in different combinations with Sida cordifoliawas and Levamisole starting 

from 28th day of age for 2 weeks had higher antibody production than normal due to more 

stimuli to the immune system. 

2.1.10 Biochemical Attributes 

  There are lot of reports indicating the positive effects of herbs like anti-coccidial, 

anti-oxidant, anti-fungi etc. Some of the medicinal effects of herbs are related to their 

secondary metabolites such as phenols, necessary oils, saponins etc. Consequently there is 

considerable research interest in the possible use of natural products, such as essential oils 

and extracts of edible and medicinal plants, herbs and spices, for the development of new 

additives in animal feeding. There are many blood biochemical parameters which in certain 

levels in blood are indicators of better health and performance. Various researches have been 

carried out in effect of supplementation of medicinal herbs on performance of chicken. 

Various studies have been conducted in different poultry species to determine the normal 

values of blood parameters and changes in values after feeding some feed additives.  

 Kant et al. (2015) reported blood glucose, calcium, and phosphorus were significantly 

(P<0.05) higher in Shatavari supplemented groups as compared to control group and highest 

in 1.5% Shatavari powder in broilers. Blood urea nitrogen and creatinine was found 

significantly (P<0.05) lower in Shatavari supplemented groups as compared to control. 

 Rekhate et al. (2010) reported that supplementation of Shatavari root powder at 0.5%, 

1% and 1.5% level resulted in significantly (P<0.01) higher Hb, total serum protein, albumin 

and globulin value in chicken as compared to control. 

 Kant et al. (2014) reported that the Shatavari powder and vitamin E was added to the 

basal diet@ 0% and 0 mg/kg feed, 1% and 0 mg/kg feed, 1.5% and 0 mg/kg feed, 0% and 

200 mg/kg feed, 1% and 200 mg/kg feed, 1.5% and 200 mg/kg feed. There was a significant 

(P<0.05) increase in hematological parameters like total erythrocyte counts, hemoglobin, 

packed cell volume, mean corpuscular volume, mean corpuscular Hb and mean corpuscular 

Hb concentration in Shatavari and vitamin E treated groups than control group. Total serum 

protein, albumin, globin were significantly (P<0.05) higher and cholesterol, alanine 
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aminotransferase and aspartate aminotransferase were significantly (P<0.05) lower in 

shatavari and vitamin E treated groups than control group.  

2.1.11 Carcass Characteristic and Organometry 

Dahale et al. (2014) reported that there was a significantly (P<0.05) higher 

percentage of dressing yield  in 0.25% and 0.5% Asparagus racemosus (Shatavari) root 

powder supplemented groups  as compared to control in broilers. 

Kant et al. (2014) reported that the powder of Shatavari and vitamin E was added to 

the basal diet@ 0% and 0 mg/kg feed, 1% and 0 mg/kg feed, 1.5% and 0 mg/kg feed, 0% 

and 200 mg/kg feed, 1% and 200 mg/kg feed, 1.5% and 200 mg/kg feed. Carcass quality and 

organ weight was significantly (P<0.05) higher in treatment groups as compared to control, 

observed highest in Shatavari 1.5% and 200 mg/kg feed vitamin- E group of broiler 

chickens. Therefore, it was concluded that supplementation of Shatavari 1.5% and 200 

mg/kg feed vitamin- E was observed more beneficial to remove cold stress and improve 

growth performance, carcass quality and organ weight of broiler birds. 
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CHAPTER - 5 

                                                                                                                              DISCUSSION 

 

5.1 Proximate Composition of Broiler starter feed, broiler finisher feed and Shatavari 

root meal. 

 The proximate composition of broiler starter and finisher feed and Shatavari root 

meal have been presented in Table 4.1. The proximate values of Shatavari root meal were in 

order as reported by Berhane M. (2000), Kar and Choudhary (1994) and Kumari and Gupta 

(2016). The proximate values of broiler starter and finisher feed were in the same ranges as 

reported by Ru et al. (2003). The ration was adequate in all the nutrients as per BIS (2007) 

requirement.  

5.2 Growth Performance 

5.2.1 Body Weight 

Data on body changes indicated that there was no significant difference in body 

weight among the treatment groups during 0-8 weeks of age (Table 4.2). These observations 

suggested that Shatavari root meal when supplemented in the diet of coloured chicken had no 

adverse effect on body weight. However, 0.25% level of Shatavari root meal supplemented 

group birds had an apparently higher body weight compared to the other treatment groups 

from 2nd week onwards till the end of the experiment. The results collaborate well with the 

findings of Dahale et al. (2014), who also reported that there was no significant difference in 

treatment groups during 6 weeks trial. However, at 4th week, broilers in 0.25% level of 

Shatavari root meal supplemented group grew faster than the birds in groups 0% and 0.5% 

Shatavari root meal supplemented group. In contrast, other researchers reported increase in 

body weight with supplementation of Asparagus racemosus root powder as a herbal growth 

promoter at higher level of 0.5, 1 and 1.5% (Rekhate et al., 2004; Pedulwar et al., 2007; 

Bhardwaj et al., 2009). Mane et al. (2012) reported that the weight of chickens increased after 

feeding with Shatavari root meal at the level of 10 kg/t of feed compared to the control group 

for 42 days. Pandey et al. (2013) reported that the body weight of broiler chicken was 

increased after feeding with the medicinal plants, such as Ashwagandha (Withania 

somnifera), Shatavari (Asparagus racemosus) and Kapikachhu (Mucuna pruriens). 

5.2.2 Body Weight Gain 

0.25% level of Shatavari root meal supplemented group birds had a significantly 

higher (P<0.05) body weight gain than control group at 2nd week of age. Further, 0.25% 

Shatavari root meal supplemented group had an apparently higher body weight gain compared 
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to the other groups from 2nd week onwards till the end of the experiment (Table 4.3). The 

results are in the line with the findings of Dahale et al. (2014), who reported that 

supplementation of Shatavari root meal @ 0.25% and 0.5% significantly (P<0.05) increased 

the body weight gain compared to treatment group 0% (control).Further, the body weight 

gains in group 0.25% and 0.5% were similar. In other studies too, supplementation of 

Asparagus racemosus root powder @ 0.25 and 0.5% resulted in faster growth as compared to 

birds in 0% (control) group without supplement (Pedulwar et al. ,2007; Bhardwaj et al., 

2009). Mane et al. (2012), reported that the body weight gain of chickens increased after 

feeding with Ashwagandha and Shatavari root meal at the level of 10 kg/t of feed compared to 

the control group for 42 days.  

5.2.3 Feed Consumption 

 Data on feed consumption revealed that 0.25%, 0.5%, 1%, 1.25% Shatavari root meal 

supplemented coloured chicken had a significantly lower (P<0.05) weekly feed intake 

compared to the control group  and 1.5% shatavari root meal supplemented group at 2nd week 

of experiment in (Table 4.4). Further, data on feed consumption of all seven treatment groups 

also pointed out that there was no adverse effect of Shatavari root meal feeding on the feed 

consumption. The results of the present study are in accordance with the findings of other 

studies (Dahale et al., 2014; Gaikwad et al., 2014; Mane et al., 2012; Gaikwad et al., 2015). 

Gaikwad et al. (2014) also reported that supplementation of Shatavari root meal @ 0.5% 

and1% level significantly decreased the feed consumption compared to 0% (control) group. 

Dahale et al. (2014) reported that the Shatavari supplemented groups @ 0.25% and 0.5% 

showed apparently more gain in weight with less feed consumption as compared to 0% 

(control) indicating added advantage of Shatavari root powder at the rate of 0.25% and 0.5% 

level.  

5.2.4 FCR (Feed Conversion Ratio) 

 Results indicated that 0.25% Shatavari root meal supplemented group coloured 

chicken had a significantly better (P<0.05) FCR during 2nd week of age as compared to 0%, 

1.25%, 1.5% Shatavari root meal supplemented group (1.70 vs.2.29, 2.13, 2.06) (Table 4.5). 

Further, FCR was comparatively better in 0.25% Shatavari root meal supplemented group 

than other treatment groups during 0-4 weeks growth phase, 4-8 weeks growth phase and 0-8 

weeks growth phase. (Table 4.6). The results of the present study are in accordance with the 

findings of Dahale et al. (2014),who reported that at the end of 6th week, 0.25% and 0.5% 

Shatavari root meal supplemented group showed significantly (P<0.05) better FCR as 

compared to 0% (control) group. Mane et al. (2012) reported that supplementation of 

Shatavari root meal leads to better feed conversion ratio of broilers in Shatavari root meal 
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supplemented group @ 10 kg/t as compared to those in Aswagandha powder @ 5 kg/t, 

Ashwagandha and Shatavari @ 10 kg/t T2, T4 and 0% (control) groups.  

5.3 Immunocompetence Traits 

5.3.1 Humoral Immune Response 

 No significant differences were observed in HA and IgM response to 1% SRBC (log2 

titre) among the treatment groups. The results of the present study revealed that there was no 

adverse effect of Shatavari root meal on the immune system of coloured chicken. However, 

Kumari et al. (2012) reported that dietary supplementation of Asparagus racemosus extract 

treated feed resulted in significant (P<0.01) increase in humoral immune response against 

sheep red blood cells.  

5.3.2 Cell Mediated Immune Response 

 Results indicated that 0.5% coloured bird had a significantly better (P<0.01) cell 

mediated response to PHA-P compared to T1, T4, T5 and T7 (Table 4.8). The results of the 

present study are in accordance with the findings of Kumari et al. (2012), where in it was 

reported that dietary supplementation of Asparagus racemosus extract treated feed had 

significant (P<0.01) increase in cell mediated immune response of broilers. 

5.4 Blood Biochemical Parameters 

 Effect of Shatavari root meal feeding on total plasma protein, total plasma 

cholesterol, plasma uric acid, plasma GOT, GPT and ALP has been presented in table 4.9. 

Plasma protein was significantly higher (P<0.01) in 1.5% than 0%, 0.25%, 0.5% Shatavari 

root meal supplemented groups (6.65 vs. 5.26, 5.13, 5.15). The results of the present study are 

in accordance with the findings of Kant et al. (2014), who reported that biochemical 

parameters like total serum protein were significantly (P<0.05) higher in 1.5% Shatavari root 

powder + 200 mg/kg feed vitamin E supplemented group than control group. Plasma 

cholesterol was significantly higher (P<0.01) in control group than 0.5%, 0.75%, 1%, 1.25% 

and 1.5% Shatavari root meal supplemented groups (153.81 vs. 133.02, 131.32, 126.04, 

124.81 and 120.69). The results of the present study are in accordance with the findings of 

Kant et al. (2014),  who reported that biochemical parameters like cholesterol, alanine 

aminotransferase and aspartate aminotransferase were significantly (P<0.05) lower in 1.5% 

Shatavari root powder + 200 mg/kg feed vitamin E supplemented group than control group 

respectively. Bhosale et al. (2012) reported that addition of Asparagus racemosus root 

powder at 5 gm% and 10 gm% levels as feed supplement reduced the plasma cholesterol  

levels in hyperlipidemic rats. It was also noted that the phytosterol and saponin contents of 

Asparagus racemosus root (besides polyphenols, flavonoids, and ascorbic acid could be 
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responsible for decreased cholesterol levels in the hyperlipidemic rats. Phytosterols compete 

and displace cholesterol from the intestinal bile acid micelles and in this way decrease the 

cholesterol circulation in rats. 

 Further, plasma ALP value was significantly higher (P<0.01) in control group than 

1.25% and 1.5% Shatavari root meal supplemented groups (972.48 vs. 345.10 and 357.30). 

This shows the hepatoprotective effect of Shatavari root meal when supplemented at higher 

levels. In addition, plasma uric acid, AST, ALT values were comparatively higher in the 

control group than other treatment groups.  

5.5 Carcass Quality Characteristics 

 There was no significant difference in slaughter traits viz. dressing weight,  percent 

shrinkage, liver weight and total ready-to-cook yield among treatment groups (Table 4.10) 

except, percent heart weight. Percent heart weight of birds in 1.5% Shatavari supplemented 

group was significantly higher (P<0.05) than control group. Similar findings were also 

reported by Kant et al. (2015), who also noted that heart % was significantly (P<0.05) higher 

in 1.5% Shatavari root powder +200 mg/kg feed vitamin E supplemented group in 

comparison to other treatment groups of broiler chickens. 

5.6 Yield of Cut-up-Parts 

 Results pertaining to yield of cut-up-parts of the carcass at 8 weeks of age revealed 

that there was no significant difference in the yield of individual cut-up-parts such as thighs, 

breast, back, neck and wings among the various treatment groups (Table No. 4.11). The 

results of our study clearly indicated that there was no adverse effect of Shatavari root meal 

on the carcass quality characteristics and cut up parts of coloured chicken at 8 weeks of age. 

The drumstick percent range is 15.07 to 15.88 and (15.88%) highest in 1.5% Shatavari root 

meal supplemented group. However, Dahale et al. (2014) reported that there was significantly 

(P<0.05) higher drumstick yield for 0.25% and 0.5% Shatavari root meal supplemented group 

than the control. 

 However, Kant et al. (2015) concluded that supplementation of Shatavari 1.5% and 

200 mg/kg feed Vitamin E resulted in significantly (P<0.05) higher carcass quality of broiler 

chicken compared to control group. 

5.7 Development of Digestive Organs 

No significant difference was found in any of the digestive organs among the 

treatment groups at 8 weeks of age (Table 4.12). The results of our study clearly indicated that 

there was no adverse effect of Shatavari root meal on the digestive organs of coloured chicken 

at 8 weeks of age. 



Discussion  

30 

 

5.8 Proximate Analysis of Breast (Pectoralis major) Muscles and Thigh (Ilio tibialis) 

Muscles 

 No significant difference was observed in the proximate analysis of breast (Pectoralis 

major) muscles of coloured chicken except protein percent and calcium percent. Percent 

protein was significantly lower (P<0.01) in 0.75% Shatavari root meal supplemented group 

than other Shatavari root meal supplemented groups 0%, 0.25%, 0.5%, 0.75%, 1%, 1.5% 

(16.79 vs. 20.73, 21.85, 22.17, 19.91, 22.28 and 19.96) respectively. Percent calcium was 

significantly lower (P<0.05) in 0.75% Shatavari root meal supplemented group than 0.25%, 

0.5%, 1% and 1.25% Shatavari root meal supplemented group (2.70 vs. 4.32, 4.69 and 4.58) 

respectively at 8 weeks of age (Table 4.13). The findings of control group value are fall in 

line with the findings of (Swamy and Upendra, 2013). 

            Percent phosphorus in thigh was significantly higher (P<0.01) in T1, T2 and T3 as 

compared to T5 and T6 (236.40, 259.20, 233.69 vs. 167.22, 187.10). The calculated percent 

calcium values in T1, T2, T3, T4, T5, T6 and T7 groups were 6.06, 5.14, 5.64, 3.83, 3.64, 

4.01 and 5.42(mg/100g) respectively. Data of the control group (Calcium percent 3.90 

mg/100g and Phosphorus percent 181.3mg/100g) are in close agreement with that of Zarkadas 

et al. (1987).  
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CHAPTER - 6 

 

                                                            SUMMARY AND CONCLUSION 
 

In recent years, coloured chicken farming has been adopted in our country as a part of 

diversified poultry farming. Feed plays a pivotal role in determining the cost of production of 

a poultry farm. Hence, utilization of feed for optimum production is needed. In recent past, 

several feed additives and supplements have been added in the poultry feed to optimize 

productivity and production in birds. Few studies have been undertaken on supplementation 

of Shatavari root meal in broiler feed. However, comprehensive studies on Shatavari root 

meal in coloured chicken as a feed supplement are lacking. Thus, the present study was 

designed to assess the effect of dietary Shatavari root meal supplementation on the 

performance of coloured chicken with the objectives; to see their effect on growth 

performance, feed conversion efficiency, immunocompetence, blood biochemical attributes 

and carcass quality of coloured chicken. Day old coloured chicken were randomly distributed 

into seven dietary treatments having three replicates each with ten coloured chicken. The 

birds of the control group (T1) were fed a basal diet (Broiler starter- DM, total ash, EE, 

Calcium, Phosphorous, protein, crude fibre were 88.5, 5.35, 3.15, 1.19, 0.69, 21.99, 3.59  

respectively  and broiler finisher - DM, total ash, EE, Calcium, Phosphorous, protein, crude 

fibre were 88.5, 4.94, 2.97, 1.10, 0.59, 17.69, 3.92 respectively), while T2 group was 

supplemented with 0.25% Shatavari root meal in basal diet, T3 group was supplemented with 

0.5% Shatavari root meal in basal diet, T4 group was supplemented with 0.75% Shatavari 

root meal in basal diet, T5 group was supplemented with 1% Shatavari root meal in basal diet, 

T6 group was supplemented with 1.25% Shatavari root meal in basal diet T7 group was 

supplemented with 1.25% Shatavari root meal in basal diet. 

There was no significant difference among the different groups in the average weekly 

body weight during the entire experimental period. However, the T2 group birds had an 

apparently higher body weight compared to the other treatment groups throughout the 

experiment. T2 coloured chicken had a significantly higher (P<0.05) body weight gain than 

T1 and T6 at 2nd week of age. Further, T2 coloured chicken had an apparently higher body 

weight gain compared to the other treatment groups throughout the experiment.  

T1 and T7 group chicks had significantly higher (P<0.05) weekly feed consumption 

than T2, T3, T5 and T6 group chicks at 2nd week of age.  However, no such observation was 

made there after among the different treatment groups.  

T2 birds had a significantly better (P<0.05) FCR at 2nd week as compared to T1, T6 

and T7. Further, FCR was comparatively better in the T2 group birds as compared to the other 
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group birds at 2nd week of age. FCR was comparatively better in T2 as compared to other 

treatment groups during 0-4 wks, 4-8 wks and 0-8 wks of growth phase. 

            There was no significant difference in HA, IgG and IgM response to 1% SRBC (log 2 

titre) among the different treatment groups after 8 weeks of age. T3 coloured birds had 

significantly better (P<0.01) cell mediated immune response than T1, T4, T5 and T7 and 

comparatively better immune response than the other treatment groups after 8 weeks of age. 

            Plasma protein was significantly higher (P<0.01) in T4, T5, T6 and T7 than T1, T2 

and T3 after 8 weeks of age. T1 and T2 had significantly higher (P<0.01) plasma cholesterol 

than the other treatment groups.  T1, T2, T3, T4 and T5 had significantly higher (P<0.01) 

plasma ALP values than T6 and T7. However, no such difference was observed in plasma 

uric acid, ALT and AST among the different treatment groups.   

  No significant difference was observed in the development of digestive organs among 

the different treatment groups. 

  No significant difference was observed on the carcass quality parameters and cut up 

parts among the different treatment groups.  

             T1, T2, T3, T5, T6 and T7 had significantly higher (P<0.01) protein and Ca percent 

in breast meat as compared to T4. Similarly, T1, T2, T3, T5, T6 and T7 had significantly 

higher (P<0.05) P percent in breast meat as compared to T4. 

           T1, T2, T3, T4, T6, T7 thigh meat had significantly higher (P<0.01) moisture as 

compared to T5. EE percent of thigh meat of T1, T2, T3 was significantly higher (P<0.01) as 

compared to T5. Similarly, protein percent in thigh meat of T1, T2, T3, T6, T7 was 

significantly higher (P<0.01) compared toT4 and T5. Total ash percent in thigh meat of T7 

was significantly higher (P<0.01) as compared to other treatment groups. Thigh meat of T1, 

T2, T3, T4, T7 had significantly higher (P<0.01) P percent as compared to T5. 

From the present study it may be concluded that: 

1) The dietary supplementation of Shatavari root meal @ 0.25% although not significant 

but increased the growth performance and improve feed conversion ratio in coloured 

chicken. 

2) Shatavari root meal feeding did not have any adverse effect on the 

immunocompetence traits of coloured chicken. 

3) Further, dietary supplementation of Shatavari meal @ 0.5% and above may reduce 

plasma cholesterol in chicken. 



ABSTRACT 
 

Present study was conducted to evaluate the efficacy of Shatavari root meal as a dietary feed 
supplement in coloured chicken. Day old coloured chicken (Chabro) were distributed into seven dietary 
treatments having three replicates each with ten birds. The study was conducted in coloured chicken 
during 0-8 weeks of age. During the experiment, the birds were fed basal ration, (control) T1 - (broiler 
starter diet till 4 weeks and there after broiler finisher diet till eight weeks), T2- basal ration was 
supplemented with Shatavari root meal @ 0.25%, T3- basal ration was supplemented with Shatavari 
root meal @ 0.5%, T4- basal ration was supplemented with Shatavari root meal  @ 0.75%, T5- basal 
ration was supplemented with Shatavari root meal  @ 1%, T6- basal ration was supplemented with 
Shatavari root meal  @ 1.25%, T7- basal ration was supplemented with Shatavari root meal  @ 1.5%. 
There was no significant difference in the weekly body weight among the treatment groups. However, 
T2 birds had apparently higher body weight compared to other treatment groups at 2nd week of age and 
this trend was maintained there after throughout the experiment. T2 coloured chicken had a 
significantly higher (P<0.05) body weight gain than T1 and T6 at 2nd week of age (129.67 vs.101.73 
and 101.40g). Further, T2 coloured chicken had an apparently higher body weight gain compared to the 
other treatment groups throughout the experiment. T1 group chicks had significantly higher (P<0.05) 
weekly feed consumption than T2, T3, T5 and T6 group chicks at 2nd week of age (231.67 and 233.20 
vs. 215.47, 215.47, 210.27 and 213.73g). T2 coloured chicken had a significantly better (P<0.05) feed 
conversion ratio than T1, T6, T7 during 2nd week. FCR was comparatively better in T2 as compared to 
other treatment groups during 0-4 wks, 4-8 wks and 0-8 wks of growth phase. There was no significant 
difference in HA, IgG and IgM response to 1% SRBC (log 2 titre) among the different treatment 
groups at 8 weeks of age. T3 coloured birds had significantly better (P<0.01) cell mediated immune 
response than T1, T4, T5 and T7 and comparatively better immune response than the other treatment 
groups at 8 weeks of age. Plasma protein was significantly higher (P<0.01) in T4, T5, T6 and T7 than 
T1, T2 and T3 at 8 weeks of age. T1 and T2 had significantly higher (P<0.01) plasma cholesterol than 
the other treatment groups. T1, T2, T3, T4 and T5 had significantly higher (P<0.01) plasma ALP 
values than T6 and T7. However, no such difference was observed in plasma uric acid, ALT and AST 
among the different treatment groups. No significant difference was observed in the development of 
digestive organs among the different treatment groups. No significant difference was observed on the 
carcass quality parameters and cut up parts among the different treatment groups. However, Percent 
heart weight was significantly higher (P<0.05) in T3 than other treatment groups (0.55 vs. 0.44, 0.44, 
0.47, 0.45, 0.46 and 0.49). T1, T2, T3, T5, T6 and T7 had significantly higher (P<0.01) protein and Ca 
percent in breast meat as compared to T4. Similarly, T1, T2, T3, T5, T6 and T7 had significantly higher 
(P<0.05) P percent in breast meat as compared to T4. T1, T2, T3, T4, T6, T7 thigh meat had 
significantly higher (P<0.01) moisture as compared to T5. EE percent of thigh meat of T1, T2, T3 was 
significantly higher (P<0.01) as compared to T5. Similarly, protein percent in thigh meat of T1, T2, T3, 
T6, T7 was significantly higher (P<0.01) compared toT4 and T5. Total ash percent in thigh meat of T7 
was significantly higher (P<0.01) as compared to other treatment groups. Thigh meat of T1, T2, T3, 
T4, T7 had significantly higher (P<0.01) P percent as compared to T5. Thus, it may be concluded that 
supplementation of dietary supplementation of Shatavari root meal @ 0.25% although not significant 
but increased the growth performance and improve feed conversion ratio in coloured chicken. Dietary 
supplementation of Shatavari root meal did not have any adverse effect on the immunocompetence 
traits of coloured chicken. Further, dietary supplementation of Shatavari root meal @ 0.5% and above 
may reduce plasma cholesterol in chicken. 
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