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Influence of supplementing ashwagandha (Withania 

somnifera) root powder in the dietary regimen of layers 

on production performance: A review 

 
Sandeep Kumar, Ramsawroop and Ravi Kumar 

 
Abstract 
Over the last few years, the global poultry industry has seen a lot of ups and downs to meet expanding 

demand. On the other hand, in recent years, there has been a significant growth in both public demand 

and scientific interest in organic poultry production, notably feeding with medicinal herbs. The herb 

Ashwagandha (Withania somnifera) is well-known for its numerous health benefits. The plant's principal 

active ingredients are steroidal alkaloids and lactones. Adaptogenic, liver-tonic, anti-carcinogenic 

antioxidant, immunological modulator, immuneadjuvant, anti-depressant and anti-metastatic are some of 

its qualities. Feed intake, body weight gain, feed conversion ratio, haematological profile, immunological 

status, neuroprotective, rejuvenate muscles, lipid profile, gut microbiota, and intestinal morphometry all 

improves when Ashwagandha is added to the diet of poultry birds. Birds fed a meal supplemented with 

Ashwagandha at various levels enhanced feed intake, body weight, feed efficiency, and nutrient 

metabolizability over time. 
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Introduction 

Poultry farming is an important component of the agricultural sector worldwide. Modern 

intensive poultry production has achieved phenomenal gains in the efficient and economical 

production of high quality and safe chicken meat, eggs and poultry by-products. At the same 

time as making gains in production and efficiency, the industry has to maximize the health and 

well-being of the birds and minimize the impact of the industry on the environment. The use 

of feed additives has been an important part of achieving this success. Common feed additives 

used in poultry diets include antimicrobials, antioxidants, emulsifiers, binders, pH control 

agents, phytobiotics and enzymes. The discovery of the growth promoting property of 

antibiotics led to their use as antibiotic feed additives (AFAs) in animal feed at sub-therapeutic 

doses. Although this has been beneficial for animal health and productivity, it has been, 

essentially, a double-edged sword. The continued and non-judicious use of AFAs has led to 

the selection and dissemination of antibiotic-resistant strains of poultry pathogens such as 

Salmonella, Campylobacter and Escherichia coli. The rapid spread of drug-resistant pathogens 

as well as emergence of antibiotic-related environmental pollutants is of global concern 

(Suresh et al., 2018) [35]. In order to find substitutes for AFAs, different natural additives have 

been evaluated (Sethiya, 2016) [30]. Currently, such alternatives are the addition of phytobiotics 

in poultry diets. Phytobiotics are natural growth promoters, which have been growing in 

popularity as feed additives, due to their beneficial effect on gut health and immunity and 

growth performance. Various herbs contain growth promoter, antimicrobial, coccidiostats, 

antioxidants, enzymes, hormones, probiotics, buffers; organic acids and mould inhibitors and 

thus can be used as feed additive. Herbal preparations are widely used as feed additives for 

enhancing growth, reducing feed cost by improving feed conversion ratio and for building 

better immunity in broiler production (Biswas et al., 2012 and Pandey et al., 2013) [11, 22]. 

Furthermore, these herbal feed additives have no side effects on the health of birds and 

increase the performance of broiler by increasing live weight gain, feed conversion ratio 

(Samarth et al., 2002) [27] and immunity (Bhardwaj et al., 2011 and Kumari et al., 2012) [9, 15]. 

Realizing this, a number of herbs have been identified for their use as feed additive including 

Ashwagandha which in turn may improve the performance of birds. 

Withania somnifera, commonly known as Ashwagandha, Indian ginseng, poison gooseberry, 

or winter cherry is a plant in the solanaceae or nightshade family. 
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Ashwagandha root has a strong pungent smell like horse 

(“ashwa”), that is why it is called Ashwagandha and it is bitter 

to taste and contains several alkaloids (0.13 to 4.30%), which 

offer medicinal usages. The biologically active chemical 

constituents of Withania somnifera (WS) include alkaloids, 

steroidal lactones (withanolides, withaferins) and saponins 

(Mishra and singh, 2000) [18]. Sitoindosides and 

acylsterylglucosides in Ashwagandha are anti-stress agents. 

Active principles of Ashwagandha, for instance the 

sitoindosides VII-X and Withaferin-A, have been shown to 

have significant anti-stress activity against acute models of 

experimental stress (Bhattacharya et al., 1987) [10]. Many of its 

constituents support immunomodulatory actions (Ghosal et 

al., 1989). The aerial parts of Withania somnifera yielded 5-

dehydroxy withanolide-R and withasomniferin-A (Atta-ur-

Rahman et al., 1991) [6]. It contains many active principles 

such as withanolides, withanone, somnitalglucose, 

rutinosides, inorganic salt and di-hydroxy kaempferol-3 

(Murthy et al., 2009 and Pal et al., 2012) [20, 21]. These active 

principles have been reported to possess immunomodulatory, 

general tonic, hepato-protective, anti-stress, growth promoter 

and antioxidant properties (Ansari et al., 2008; Kushwaha et 

al., 2012 and Varma et al., 2012) [5, 16, 37] beside antibacterial 

and anti-fungal properties (Punetha et al., 2010) [24]. 

Moreover, it has also been reported to play vital role in 

lowering blood sugar, serum cholesterol and stress induced 

gastric indigestion and ulcers (Javed et al., 2009) [13]. 

Ashwagandha is one of the well-known medicinal plants 

which is widely used in herbal medicine for the management 

of inflammation, stress, arthritis, conjunctivitis and 

tuberculosis and also improves body weight gain, feed intake, 

FCR, immunological status, hematological profile, neuro-

protective and rejuvenate muscles (Ansari et al., 2008) [5]. The 

root of Ashwagandha is regarded as tonic, aphrodisiac, 

narcotic, diuretic, anthelmintic, astringent, thermogenic and 

stimulant (Singh et al., 2011) [33]. It has been studied that 

Ashwagandha significantly increases the erythrocyte counts 

and white blood cells (Gautam et al., 2004 and Senthilnathan 

et al., 2006) [12, 29]. Preparations obtained from this plant have 

been shown to enhance circulating antibody titer, increase the 

activity of lysosomal enzymes and increase phagocytosis 

(Agarwal et al., 1999) [1]. Hypocholesterolemic and 

hypolipidemic properties of Withania somnifera have been 

reported in laying hens (Pandey et al., 2014) [23]. 

The current review discusses the effects of Ashwagandha 

supplementation as a feed additive on various parameters of 

poultry birds, such as production performance and nutrient 

metabolizability, as well as their significance to the study's 

findings. 

 

Production performance 

A study was carried out on a total of one hundred and twenty 

(120) single comb hens of Synthetic White Leghorn strain of 

22 weeks of age, in first phase of their production were 

randomly divided into five treatment groups i.e. T1 (control), 

T2 (0.25% Ashwagandha root powder), T3 (0.50% 

Ashwagandha root powder), T4 (0.75% Ashwagandha root 

powder), T5 (1% Ashwagandha root powder) having four 

replications with six birds in each replication. Average feed 

intake of layers from 22 to 38 weeks of age were 115.24, 

116.21, 118.50, 119.62 and 119.47 g per bird per day in 

treatment groups T1, T2, T3, T4 and T5, respectively. The 

results of study revealed that the feed intake was significantly 

(P<0.05) improved by supplementation of 0.75% and 1% 

Ashwagandha root powder in feed of layers. No significant 

effect on feed conversion ratio (feed consumption per dozen 

egg production and per kg egg mass production) was reported 

in response to dietary Ashwagandha root powder 

supplementation, compared to control diet. Egg mass 

production was significantly (P<0.05) increased in laying 

hens fed diets supplemented with different levels (0.75 and 

1%) of Ashwagandha root powder as compared to laying hens 

fed control diet. Considerable (P<0.05) improvements in the 

hen day egg production values were observed in the hens 

supplemented with different levels (0.5%, 0.75%, 1%) of 

Ashwagandha root powder over the hens receiving control 

diet. However, the highest hen day egg production was 

attributed at 0.75% level of Ashwagandha root powder (T4), 

followed by 0.5% (T3) and 1% (T5) Ashwagandha root 

powder, respectively (Sandeep et al., 2020) [28]. This 

improvement in the feed intake, hen day egg production and 

egg mass production of the layers in the above study was 

found accordance with work done by many researchers. 

Bhardwaj and Gangwar (2011) [8] conducted a study on laying 

quails to determine optimum dietary level of Ashwagandha 

supplementation on production performance. Hundred quails 

were randomly distributed in four treatments and reared on 

standard managemental conditions. The root powder of 

Ashwagandha was added over the basal ration at 0.5% level 

(T2), 1% (T3), 1.5% level (T4), whereas the T1 was control 

group. Cumulative feed intake (g/b) for 8-23 weeks feeding 

period was significantly (P<0.05) higher in T1 and lower in 

the entire Ashwagandha treated groups. FCR (feed intake/egg 

mass) and net FCR were significantly (P<0.05) poor in T1 

group than other Ashwagandha supplemented groups. The 

results of present study on production performance of laying 

quails indicated that supplementing dietary level of 1.0 

percent Ashwagandha (Withania somnifera) in diet to 

common feedstuffs is sufficient to support the optimum egg 

production, performance of laying quails under tropical 

climate and there is no need to supplement the diet with 

additional ingredients. Another experiment was carried out by 

Ahmed et al. (2014) [2] to assess the anti-stress efficacy of 

Withania somnifera root on productive performance of 

Japanese quail hens reared under high environmental 

temperature. Three hundred Quail hens, 6 weeks old were 

used which were fed with standard basal diet containing 20% 

crude protein and 2903Kcal/Kg metabolizable energy and 

reared under high environmental temperature(27-37°C)and 

relative humidity (40-50%) and were randomly allocated to 

five groups as follows: Treatment (T0): control group without 

any supplementation; Treatment 1 and 2 (T1, T2) quails 

supplemented orally with a dose of 50 or 100 mg/kg body 

weight (b.wt)/day ethanolic extract of Withania somnifera 

roots, Treatment 3, 4 (T3, T4) quails received Withania 

somnifera roots as powder mixed with the diet at the rate of 

1or 2g/kg diet respectively. The productive characteristics 

included: feed consumption, body weight gain and feed 

conversion ratio, in addition to total mortality percentage. 

Results showed that feed consumption increased significantly 

(p≤0.01) in quails received 1g/kg root powder (T3) in 

comparison with all other treatments (T0, T1, T2 and T4) 

whereas T2 group was the lowest in this character. The best 

(p≤0.05) feed conversion ratio was obtained when the quails 

supplemented with root ethanolic extract (T1 and T2) or with 

2g/kg diet of root powder (T4) in comparison with control. 

Shisodiya et al. (2008) [31] stated that supplementation of 

Ashwagandha and commercial synthetic compound resulted 
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in significant improvements in feed conversion ratio for all 

the supplemented groups compared to the control group. 

However, no significant difference in feed intake between 

treatment groups of broilers fed Withania somnifera root 

powder as herbal feed supplement. 

Tahmasbi et al. (2012) [36] conducted a 6-week study to 

investigate the effects of phytase and hydroalcoholic extract 

of Withania somnifera root (WS) on productive performance 

and bone mineralisation of laying hens in the late phase of 

production. Diets were arranged factorially (3 × 2 × 2) and 

consisted of a positive control with adequate Ca (4.37%) and 

nonphytate P (NPP; 0.39%) and a negative control diet with 

Ca (4.06%) and NPP (0.36%); three concentrations of 

Withania somnifera (0, 65 and 130 mg/kg diet); and two 

concentrations of microbial phytase (0 and 300 U/kg diet). A 

total of 144 72-week-old Hy-Line W36 laying hens were 

randomly assigned to the 12 treatment groups. Each treatment 

was replicated 4 times (4 x 3 hens). Withania somnifera 

supplementation increased egg production only in the second 

two weeks of the experiment. Addition of phytase 

significantly depressed specific gravity of the eggs for the 

entire experiment period. Withania somnifera at 130 mg/kg 

did not affect feed intake. Singh et al. (2017) [32] performed a 

study to investigate the effect of dietary supplementation of 

Ashwagandha (Withania somnifera), selenium and their 

combination on production performance of broiler chicks A 

total of 360 day old, vaccinated commercial broiler chicks 

(Ven Cobb 400 strain) were individually weighed and divided 

randomly into six treatment groups viz., T0-control group 

(without supplemental diet), T1 - 250 mg ashwagandha /kg 

feed, T2 - 0.15 mg selenium/kg feed, T3 - 0.20 mg 

selenium/kg feed, T4 - 0.15 mg selenium plus 250 mg 

ashwagandha/kg feed and T5 - 0.20 mg selenium plus 250 mg 

ashwagandha/kg feed with three replication and each 

replication have 20 chicks used factorial randomized block 

design. The feed consumption did not significantly differ 

between treatment groups and within treatment groups. The 

overall feed conversion ratio significantly better in T5 (1.66 ± 

0.20) followed by T4 (1.71 ± 0.20), T2 (1.75 ± 0.18), T1 (1.80 

± 0.18) and T0 (2.00 ± 0.22), respectively. 

Srivastava et al. (2013) [34] conducted an experiment to find 

out the effect of Indigenous herbal drug and market herbal 

drug (Livkey) on the performance efficiency of broiler chicks. 

They took 50 ml market herbal drug (Livkey) per kg feed and 

Indigenous herbal drug (Withania somnifera, Asparagus 

racemosus and Mucuna pruriens in the ratio of 50:25:25 

respectively) @ 2%/kg diet in T2 and T3 treated groups 

respectively, while T1 as control. The result showed that the 

cumulative feed conversion efficiency and cumulative 

performance efficiency factor in group T3 at the end of 

experiment was greater than group T2 followed by group T1. 

Joshi et al. (2015) [14] conducted experiments to evaluate the 

effect of dietary addition of Ashwagandha (Withania 

somnifera) and Guduchi (Tinospora cordifolia) powder on 

broiler performace. Supplementation of Ashwagandha 

(Withania somnifera) and Guduchi (Tinospora cordifolia) 

significantly increased overall body weights, weekly gain in 

body weight of broilers as compared to the control group. 

They also found that supplementation of Ashwagandha at 1% 

and 2% level of the feed had no significant difference on the 

overall feed intake. 

Muhammad et al. (2009) [19] studied the effect of Zingiber 

officinale, Carum apticum, Withania somnifera, Trigonella 

Foenum Graecum, Silybum marianum, Allium sativum and 

Berberis lyceum, on the growth performance of broiler chicks. 

A total of 240 day old chicks were divided into four groups 

(A, B, C and D) each having 60 chicks. Each group was 

further subdivided into three groups (replicates) each having 

20 chicks. Aqueous extract of these plants was mixed at the 

rate of 5, 10 and 15 ml/lit with water offered to group B, C 

and D, respectively while group A served as a control. Mean 

weight gain, dressing percentage, breast weight and leg 

weight were significantly higher (P<0.05) in group C with 

lower FCR (Feed Conversion Ratio) while mean feed intake 

was significantly high in control group. It was concluded from 

this study that these locally available plants if offered as 

supplement to broiler diet may result in improvement of feed 

efficiency. Biswas et al. (2012) [11] studied the effect of 

Ashwagandha powder alone or with ascorbic acid on 

production performance of broilers. The treatment groups 

were control (C), T1 (1% Ashwagandha powder), T2 (0.05% 

ascorbic acid) and T3 (0.5% Ashwagandha powder and 

0.025% ascorbic acid). Supplementation of Ashwagandha, 

ascorbic acid and their combination in broiler diet showed 

significant effect on feed intake and feed conversion ratio 

than control group. T1 had higher body weight gain followed 

by T2, T3 and control group. Ansari et al. (2013) [4] observed 

that feed efficiency (weight gain/feed intake) was influenced 

by the 2.5% and 5% levels of Withania somnifera root used at 

both 28 and 42 days of age, improving the feed efficiency 

compared with the diets at lower (1.25%) level of Withania 

somnifera roots and control. 

This improved performance in layers fed Withania somnifera 

root might be due to the improved nutrient digestibility as 

observed by Lilija (1983) [17], which was associated with the 

development of digestive tract and digestive organs. The 

improvement in body weight and FCR might be related to 

main active constituent withanine and withanolide of 

Withania somnifera root powder that could act not only as 

antibacterials and antioxidants but as a stimulant of digestive 

enzymes in the intestinal mucosa and pancreas that improved 

the digestion of dietary nutrients and feed efficiency, 

subsequently increasing the growth rate (Ali, 2011) [3]. 

 

Nutrient metabolizability 

Results of the research carried out by Saini et al. (2017) [26] 

who observed that dry matter digestibility of broiler ration 

increased with increase in level of Withania somnifera up to 

1.0% and thereafter decreased. Further, he also suggested that 

inclusion of Withania somnifera as feed additive at the rate of 

1.0% in broiler ration, exerted maximum nitrogen retention 

and thereafter at 0.5% level of inclusion. These results are in 

consistent with the findings of Attia et al. (2017) [7] revealed 

that apparent digestibility coefficient of dry matter, crude 

protein and ether extract were significantly (P<0.01) 

increased by an average of 4.5%, 3.3% and 5.7% due to 

inclusion of plant extract blend at levels ranged from 100 to 

2000 ppm, 500 to 2000 ppm and 500 to 2000 ppm, 

respectively when compared to control. Similarly, Raghavan 

et al. (2011) [25] also observed significant effect on nitrogen 

balance due to supplementation of herbs. 

The findings of the study conducted are in agreement with 

review cited above. Supplementation at the rate of 0.75% and 

1.0% Ashwagandha powder resulted in significantly (P<0.05) 

higher dry matter (DM) metabolizability, nitrogen 

metabolizability and gross energy metabolizability compared 

to all other dietary treatments. 
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Conclusion 

The purpose of this review study is to raise awareness about 

the use of herbal plants, particularly Ashwagandha, as poultry 

feed additive. The addition of Ashwagandha to a poultry diet 

as a herbal feed additive improved production performance 

and nutrient metabolizability. This improvement in 

performance might be due to its active constituents that 

stimulate digestive enzymes production which in turn 

improves digestion, subsequently increasing growth rate. So 

from this study we concluded that Ashwagandha can be used 

effectively as herbal feed supplement in diet of poultry for 

better performance. 

 

Reference 

1. Agarwal R, Diwanay S, Patki P, Patwardhan B. Studies 

on immunomodulatory activity of Withania somnifera 

(Ashwagandha) extracts in experimental immune 

inflammation. Journal of Ethnopharmacology 

1999;67(1):27-35. 

2. Ahmed SK, Ibrahim DK, Hussain SM. Supplementation 

of Withania somnifera L. Roots and productive 

performance of heat stressed Japanese quail. Iraqi Journal 

of Agricultural Sciences 2014;45(3):322-7. 

3. Ali N. Effects of different levels of chicory (Cichorium 

intybus L.), zizaphora (Zizaphora tenuior L.), nettle 

(Urtica dioica L.) and savoury (Satureja hortensis L.) 

medicinal plants on carcass characteristics of male 

broilers. Journal of Medicinal Plants Research 

2011;5(17):4354-4359. 

4. Ansari J, Khan SH, Haq AU, Ahmad T, Abbass MI. 

Effect of Supplementation of Withania somnifera (Linn.) 

Dunal Roots on Growth Performance, Serum 

Biochemistry, Blood Hematology, and Immunity of 

Broiler Chicks. Journal of herbs, spices & medicinal 

plants 2013;19(2):144-58. 

5. Ansari JZ, Haq A, Yousaf M, Ahmad T, Khan S. 

Evaluation of different medicinal plants as growth 

promoters for broiler chicks. Sarhad J Agri 

2008;24(2):323-9. 

6. Atta-ur-Rahman, Samina-Abbas, Dur-e-Shahwar, Jamal 

SA, Choudhary MI, Abbas S. New withanolides from 

Withania spp. Journal of Natural Products 1991;56:1000-

1006. 

7. Attia G, El-Eraky W, Hassanein E, El-Gamal M, Farahat 

M, Santana AH. Effect of dietary inclusion of a plant 

extract blend on broiler growth performance, nutrient 

digestibility, Cecal microflora and intestinal 

histomorphology. International Journal Poultry Sciences 

2017;16:344-353. 

8. Bhardwaj RK, Gangwar SK. Effect of dietary 

supplementation of Withania somnifera on egg 

production and egg quality parameters in Japanese 

Quails. International Journal of Advanced Research 

2011;1:32-34. 

9. Bhardwaj U, Tiwary BK, Prasad A, Ganguly S. Use of 

Tinospora cordifolia as poultry feed supplement. Double 

Helix in Res 2011, 1. 

10. Bhattacharya SK, Goel RK, Kaur R, Ghosal S. Anti‐

stress activity of sitoindosides VII and VIII, new 

acylsterylglucosides from Withania somnifera. 

Phytotherapy research 1987;1(1):32-7. 

11. Biswas P, Sharma RK, Biswas A. Effect of dietary 

supplementation of Ashwagandha (Withania somnifera) 

and ascorbic acid on production performance of broiler 

birds. Indian Journal of Poultry Science 2012;47(3):403-

405. 

12. Gautam M, Diwanay S, Gairola S, Shinde Y, Patki P, 

Patwardhan B. Immunoadjuvant potential of Asparagus 

racemosus aqueous extract in experimental system. 

Journal of ethnopharmacology 2004;91(2-3):251-5. 

13. Javed M, Durrani FR, Hafeez A, Khan RU, Ahmad I. 

Effect of aqueous extract of plant mixture on carcass 

quality of broiler chicks. ARPN Journal of Agricultural 

and Biological Science 2009;4(1):37-40. 

14. Joshi SS, Ingle PB, Bhagwat SR, Pawar MM, Prajapati 

KB, Kulkarni RC. Effect of dietary addition of 

ashwagandha (Withania somnifera) and guduchi 

(Tinospora cordifolia) powder on broiler performance. 

Indian Journal of Animal Sciences 2015;85(12):1358-61. 

15. Kumari R, Tiwary BK, Prasad A, Ganguly S. Asparagus 

racemosus wild root extract as herbal nutritional 

supplement for poultry. Global Journal of Research on 

Medicinal Plants & Indigenous Medicine 2012;1(5):160. 

16. Kushwaha S, Betsy A, Chawla P. Effect of Ashwagandha 

(Withania somnifera) root powder supplementation in 

treatment of hypertension. Studies on Ethno-Medicine 

2012;6(2):111-5. 

17. Lilija C. Comparative study of postnatal growth and 

organ development in some species of birds. Growth 

1983;47(4):317-329. 

18. Mishra SJ, Singh DS. Effect of feeding root powder of 

Withania somnifera (L.) Dunal. (Aswagandha) on 

growth, feed consumption, efficiency of feed conversion 

and mortality rate in broiler chicks. Bioved 

2000;11(1/2):79-83. 

19. Muhammad J, Durrani F, Hafeez A, Khan RU, Ahmad I. 

Effect of aquous extract of plant mixture on carcass 

quality of broiler chicks. Journal of Agriculture and 

Biological Science 2009;4(1):37-39. 

20. Murthy SM, Mamatha B, Shivananda TN. 

Phytochemistry and medicinal uses of Withania 

somnifera (L.) Dun. Biomed 2009;4(2):123-9. 

21. Pal A, Naika M, Khanum F, Bawa AS. In-vitro studies on 

the antioxidant assay profiling of root of Withania 

somnifera L. (Ashwagandha) Dunal: Part 2. Agriculturae 

Conspectus Scientificus 2012;77(2):95-101. 

22. Pandey NK, Singh DP, Niwas R. Broiler characteristics, 

sensory qualities, and economic efficiency in Vencobb- 

400 chicks supplemented with a conjugated herbal feed 

additive in diet. Animal Science 2013;7(4):128-132. 

23. Pandey S, Sahni Y, Gautam V, Jain SK. Efficacy of 

indigenous herbs Withania somnifera and Emblica 

officinalis on egg yolk cholesterol in birds. Journal of 

Veterinary Pharmacology and Toxicology 2014;13(1):13. 

24. Punetha A, Muthukumaran J, Hemrom AJ, Arumugam N, 

Jayakanthan M, Sundar D. Towards understanding the 

regulation of rubber biosynthesis: insights into the 

initiator and elongator enzymes. Journal of 

Bioinformatics and Sequence Analysis 2010;2(2):001-10. 

25. Raghavan RP, Sreekumar KP, Zarina A. Effect of 

Aswagandha on growth performance haematology and 

gastrointestinal enzymes in broiler chicken. Indian 

Journal of Poultry Science 2011;46(1):52-55. 

26. Saini J, Sharma T, Dhuria RK, Nirmala K, Mitharwal N, 

Limba AK et al. Effect of feeding Withania somnifera 

and enzyme alone and in combination on dry matter 

digestibility and nitrogen balance of broiler chicks. 

Veterinary Practitioner 2017;18(1):124-125. 

http://www.thepharmajournal.com/


 

~ 448 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

27. Samarth VR, Jagtap DG, Dakshinkar NP, Nimbulkar 

MV, Kothekar MD. Effect of Ashwagandha root powder 

(Withania somnifera) on performance of broilers. Indian 

Veterinary Journal (India) 2002. 

28. Sandeep K, Berwal RS, Ravi K. Effect of dietary 

supplementation of Ashwagandha root powder on 

production performance of laying hens. Haryana 

Veterinarian 2020;59(2):201-5. 

29. Senthilnathan P, Padmavathi R, Banu SM, Sakthisekaran 

D. Enhancement of antitumor effect of paclitaxel in 

combination with immunomodulatory Withania 

somnifera on benzo (a) pyrene induced experimental lung 

cancer. Chemico-biological interactions 

2006;159(3):180-185. 

30. Sethiya NK. Review on natural growth promoters 

available for improving gut health of poultry: an 

alternative to antibiotic growth promoters. Asian Journal 

of Poultry Science 2016;10(1):1-29. 

31. Shisodiya JM, Chpoade SS, Rajput AB, Chandankhede 

JM, Ingale KS, Kolte BR. Comparative Study of 

Ashwagandha and Commercial Synthetic Compound on 

Performance of Broilers during Hot Weather. Veterinary 

World 2008;1(10):310-11. 

32. Singh MK, Singh VP, Sahu DS, Manoj J. Effect of 

dietary supplementation of Ashwagandha (Withania 

somnifera) and Selenium on growth performance and 

carcass quality of broilers. Asian Journal of Animal 

Science 2017;12(2):129-133. 

33. Singh N, Bhalla M, de Jager P, Gilca M. An overview on 

ashwagandha: a Rasayana (rejuvenator) of Ayurveda. 

African Journal of Traditional, Complementary and 

Alternative Medicines 2011;8(5S). 

34. Srivastava SB, Niwas R, Singh DP, Bisen B. Impact of 

herbal based diets on production efficiency of broiler. 

The Bioscan 2013;8(1):119-122. 

35. Suresh G, Das RK, Kaur Brar S, Rouissi T, Avalos 

Ramirez A, Chorfi Y et al. Alternatives to antibiotics in 

poultry feed: molecular perspectives. Critical reviews in 

microbiology 2018;44(3):318-35. 

36. Tahmasbi AM, Mirakzehi MT, Hosseini SJ, Agah MJ, 

Fard MK. The effects of phytase and root hydroalcoholic 

extract of Withania somnifera on productive performance 

and bone mineralisation of laying hens in the late phase 

of production. British Poultry Science 2012;53(2):204-

14. 

37. Varma N, Mandeep K, Kuldeep K, Jyoti S. Comparative 

study of L-asparaginase from different cytotypes of 

Withania somnifera (L.) Dunal and its purification. J Nat. 

Prod. Plant. Resour 2012;2:475-81. 

 

 

http://www.thepharmajournal.com/

