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Abstract

Use of antibiotics has been found to have negative effects on broiler health and
its production therefore; there is a need for supplementation of herbal
ingredients in broiler feed. An experiment was conducted on herbal dietary
supplementation of Cardamom and Ginger powder to study its effect on
growth performance in caged broilers. A total of 48-day old broiler chicks of
same hatch were procured and randomly divided into four groups with three
sub groups comprising of 3 chicks in each to serve as replicates TO (control)
had standard ration as per NRC; T1 ration was supplemented with 0.5¢
Cardamom powder /kg feed; T2 ration was supplemented with 0.5¢ Ginger
powder /kg feed and T3 ration was supplemented with 0.25¢ Cardamom+
0.25¢ Ginger powder /kg feed. The birds were reared in battery type cages
under standard management practices from day-old to five weeks of age.
Statistically analyzed data shown that the average body weight was
significantly (p<0.05) highest in T3 group followed by T1, T2 and TO group.
Similar trend was seen in the case of feed intake where significantly higher
(p<0.05) feed intake was found in T3 group followed by T1, T2 and TO group.
It can be concluded from this study that caged broilers supplemented with
0.25g Cardamom+ 0.25¢ Ginger powder /kg feed may perform well in caged
conditions in terms of improved body weight and feed intake.
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Introduction

The poultry industry in India has undergone a major shift in structure and operation during the last two decades. It
has transformed from a mere backyard activity into a major commercial activity with growing presence of large
integrated players and successful implementation of contract poultry farming on a large scale. There is a great
demand to produce high quality poultry meat and egg at low prices without having to rely on antibiotics and other
growth promoters (Mehala and Moorthy, 2008).

Poultry is one of the fastest growing segments of the agricultural sector in India today. The production of
agricultural crops has been rising at a rate of 1.5 to 2% per annum that of eggs and broilers has been rising at a rate
of 8 to 10 percent per annum. Poultry products in recent years have become an important and popular food for non-
vegetarian population (Adbhai et al., 2019). As a result, India is now the world’s third largest egg producer and the
seventh largest producer of broiler. Rise in the availability and demand of poultry products have boosted poultry
growth of the country (Mehta et al., 2003). Poultry population of India has reached to 851.81million in number
(BAHS, 2019).

Cardamom belongs to family Zingiber aecea, it is a sweet spice and is employed as a medicinal flavoring agent, and
it has been reported to possess antioxidant, anti-inflammatory, digestive, appetite stimulant, carminative properties
and it has positive effect when used as feed additive for poultry (Arshad et al., 2010). Historically Cardamom was
known as the "Queen of all spices”. Cardamoms have antibacterial probiotics for gram negative bacterium (Martha
et al., 2012). Elaichi (cardamom) is a good aromatic, digestive stimulant and carminative. All these medicinal
properties are due to the essential oil present in cardamom. Other properties include: diuretic, antispasmodic,
expectorant, antitussive, antacid antiemetic and antioxidant. Elaichi (cardamom) increases blood circulation,
reduces toxin in the blood and increases elimination of these toxins by inducing mild diuresis. It also has anti-
allergic effects.

Ginger (Zingiber officinale) is a perennial herb which is used widely as a spice, for pickles, candies, preservatives
and many medicinal purposes. The plant belongs to the family Zingiberacy; which are aromatic herbs with fleshy,
tuberous or non-tuberous rhizomes and, often have tuber bearing root (Mohamed et al., 2012). Ginger acts as a
gastric stimulator (Kumar et al., 2014). The rhizome contain a spectra of biologically active compounds such as
curcumin, 6 gingerol i.e. (5-hydroxy-1-4-hydroxy -3-methoxy phenyl), 6-shogoals, zingiberene, bisaboline and
several other types of lipids that confers on ginger the characteristics medicinal properties of being pungent and a
stimulant (Ahmad et al., 2015). The major components of ginger are zingiberene and gingerol that can stimulate the
digestive system by controlling the digestive pH and the activity of digestive enzyme including microbial activity.

Ginger (Zingiber officinale) rhizome is widely used as spice or condiment (Martha et al., 2012) and medical
treatment for certain diseases (Ademola et al., 2009; Herawati, 2010; Sadeghi et al., 2013). Ginger contains several
compounds such as gingerol, gingerdiol, and gingerdione that possess strong antioxidant activity (Ademola et al.,
2009). Ginger is the rhizome of the plant Zingiber officinale, consumed as a delicacy, medicine, or spice. The use
of ginger as substitute for antibiotic growth promoter is desirable for greater productivity of poultry, increased
palatability of feed, nutrient utilization, appetite stimulation, increase in the flow of gastric juice and piquancy to
tasteless food (Onu, 2010). The rhizome of Zingiber officinale Roscoe, commonly known as ginger is an important
kitchen spice and also possesses a myriad health benefits. The rhizomes have been used since antiquity in the various
traditional system of medicine to treat arthritis, rheumatism, sprains, muscular aches, pains, sore throats, cramps,
hypertension, dementia, fever, infectious disease, catarrh, nervous diseases, gingivitis, toothache, asthma, stroke
and diabetes. Ginger is also used as home remedy and is of immense value in treating various gastric ailments like
constipation, dyspepsia, belching, bloating, gastric, epigastric discomfort, ulcerations, indigestion.

Studies on supplementation of cardamom and ginger powder on performances of broilers are scanty. Therefore, this
study was framed to study the effects of supplementation of cardamom and ginger powder and their combination
on feed intake and body weight on week basis in caged broilers.

Materials and Methods

The present experiment entitled “Effect of Cardamom and Ginger Powder Supplementation on Growth Performance
in Caged Broilers” was carried out in small animal laboratory of Department of Animal Husbandry & Dairying
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SHUATS, Prayagraj, India.
Distribution of Broilers

The experiment commenced on 18" April 2019 and continued till 22" May 2019 for the period of five weeks. A
total no. of 48-day-old broiler chicks (DOC) of same hatch were procured. The chicks were weighed, leg banded
and distributed randomly into four groups with four sub groups comprising of three chicks. Statistically similar body
weight chicks were taken for this experimentation as shown in Table 1. Chicks were fed starter ration up to 3weeks
age (1 to 21days) and then broiler finisher ration up to 3-5 weeks age (22-35 days) as per the following dietary
regimes:

Table 1: Average Body weight (g) of day-old chicks in different treatments

L Body weight of DOC (g)
Replication T0 T1 T2 T3 Mean
R1 4733 48.66 48.66 48.66 48337
R2 47.33 48.66 50 44 47.50°
R3 50 29.33 44 49.33 48177
R4 47.33 48.66 4533 50.33 47.91°
Mean 48.00° 48.83° 47.00° 48.08°

Means bearing similar superscripts are similar (p>0.05) under different rows and columns
Details of Dietary Treatments

The experimental birds were subjected to the following dietary treatments-

To (control) Standard ration as per NRC
T1 Ration supplemented with 0.5g Cardamom powder /kg feed
T Ration supplemented with 0.5g Ginger powder /kg feed
T3 Ration supplemented with 0.25g Cardamom+ 0.25g Ginger powder /kg feed

El-Deek et al. (2002) and Moorthy et al. (2009) utilized 1g/ kg feed and 2g/ feed Ginger and other herbal feed
additive powders individually or in combination of the diet of broiler feed. We aimed to test the supplementation of
0.5 g/ kg feed with Ginger and Cardamom powder individually and 0.25g Cardamom+ 0.25g Ginger powder of the
diet of broiler feed. The birds were reared in battery type cages under standard managemental practices from day-
old to five weeks of age. Cardamom and Ginger was supplemented as per dietary regimes of treatments. Broiler
starter ration containing CP: 22 per cent and, ME: 2900k.cal./kg. Feed was fed up to three weeks of age and broiler
finisher ration containing CP: 19 percent and ME: 3000 k.cal./kg. fed up to five weeks as shown in Table 2.

Table 2: Ingredient and nutrient composition of experimental diet (% DM)

Ingredients (%) Broiler Starter (0 — 21 day) Broiler Finisher (22 — 42 days)
Corn 60 63
Ground nut cake 23.35 18
Fish meal 13 15
Mineral mixture 3 3
Common salt 0.5 0.38
Vitamine Premix (vit. A, By, D3 0.05 0.02
Amprosol 0.05 0.05
Nuvimin 0.05 0.55
Calculated Nutrient Composition
Moisture (%) 6.29 6.22
Crude protein (%) 22 19
Total ash (%) 8.02 9.34
Crude fiber 5.5 6
ME (Kcal/kg) 2900 3000
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The ration was fed ad-libitum to the birds. Initial weight of each chick was recorded on arrival and then weekly to
obtain the growth rate. The feed consumption was also recorded weekly to determine the feed conversion ratio. The
mortality rate was nil.

Housing and Management

Optimum housing condition is necessary for livestock species in broad terms (Singh et al., 2020a; Singh et al.,
2020b; Mishra et al., 2017). It is more important for poultry birds as they are more susceptible for climatic change.
Before arrival of broilers chicks, the experimental pens, waterers, feeders and floor were cleaned, washed,
disinfected and fumigated by using formaldehyde and potassium permanganate. The experimental birds were reared
under caged system. The experimental birds were reared under caged system. The uniform standard management
practices were followed for all the groups throughout the experimental period. The cage system was supplied with
electric bulb in each chamber as a source of heat and light and also temperature was maintained in broiler shed.
Hence, chicks under each group received same housing management.

Feeding and Watering

Grinded maize was provided for the first day and thereafter, the feed was offered in chick feeders and then in grower
feeders throughout the experiment. The ad-lib feeding and ample of clean drinking water was made available during
the experiment. Weighed amount of feed was offered to all the treatments and groups and the left-over feed was
collected and weighed separately at the end of the week. From this data, the average weekly feed consumption was
calculated.

Feed Consumption

The daily feed consumption of each group was estimated as differences between the total quantity of feed offered
and quantity of feed left over during 24 hours period i.e., on daily basis. Feed consumption so recorded was added
together for seven days of the week and was considered as weekly feed consumption.

Live Weight Gain
The growth rate of the birds is reflected through the weekly live weight gain. Individual body weight of the birds
from each group was taken at weekly interval, starting from the day-old stage. The birds were weighted during
morning hours before feeding. The average weekly weight gain of the birds of the different groups was calculated
by subtracting the previous week average weight of the group of the birds from the present weekly average weight
of the group of birds.
Feed Conversion Ratio
The amount of feed consumed per unit gain (feed conversion ratio) was calculated as the ratio of feed consumed to
weight gain during the experimental period feed consumption and weight gain for each week worked out for each
treatment separately.

Feed conversion ratio = Quantity of feed Intake / Gain in body weight

Statistical Analysis

The data on various parameters were recorded, tabulated and statistically analyzed using analysis of variance
(ANOVA) technique as per Snedecar & Cocharan (1994).

Results and Discussion
Average Weekly Feed Intake (g) of Broilers of Different Treatments
The data regarding average feed intake of broilers randomly distributed into control (To) three different treatments

(T4, T2, Ts) are presented in Table 3. At first week of age the highest average feed intake of broilers was recorded in
T, (157.96) and followed by T3 (151.25), T;1 (150.50), To (140.08). At second weeks of age the highest average feed
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intake of broilers was recorded in T, (564.41) and followed by T, (544.25), T3 (543.30), T (539.92). At third weeks
of age the highest average feed intake of broilers was recorded in T; (448.00) and followed by T, (447.50), T3
(432.00), To (427.75). At fourth weeks of age the highest average feed intake of broilers was recorded in T3 (856.00)
and followed by T, (671.25), T, (660.00), T: (556.25). At fifth weeks of age the highest average feed intake of
broilers was recorded in T, (469.00) and followed by T, (461.25), T1 (381.25), T5(338.00). Irrespective of weekly
the mean feed intake per broiler at first, second, third, fourth and fifth week of age was 149.94, 547.97, 438.81,
688.50 and 424.87 g respectively. Irrespective of treatment the mean feed intake per broiler in To, T1, T2and Tswas
449.60, 422.08, 454.19, 455.91 g respectively. The differences in the mean feed intake of broiler, due to treatment
were found significant. From the perusal of data on weekly feed intake of broiler contained in Table 3 and Figure
1. It may be noted that mean feed intake of broilers, irrespective of weekly age first, second, third, fourth and fifth
week of age was 149.94, 547.97, 438.81, 688.50 and 424.87 g respectively. When treatment wise feed intake of
broilers of was observed, it was noted that high weekly mean feed intake of broiler was recorded in T3 (455.91)
followed by T» (454.19), To (449.60) and T, (422.08). However, the differences in these values of treatment were
found to be significant.

Table 3: Average weekly feed intake of broiler chicks (g) of different treatments

Treatments W1 W2 W3 W4 W5 Overall Weekly Mean
TO 140.082 539.92° 427.75° 671.25° 469.00? 449.60¢
Tl 150.502 564.41° 448.00° 566.25? 381.25% 422.08
T2 157.962 544,252 447.502 660.00° 461.25%%¢ 454,19%¢
T3 151.252 543.30° 390.50° 856.50° 338.00¢ 455.91%

Means bearing different superscripts differ significantly (p<0.05) under different row

Ginger has been shown to be effective against the growth of both Gram-negative and Gram-positive bacteria
including Escherichiacoli, Proteus vulgaris, Salmonella typhimurium, Staphylococcus aureus and Streptococcus
viridans (Cazzola et al., 2011).

Weekly feed intake by the chicks of different groups

Overall Week Mean
m W5
=
()]
5
EE w4 ET3
=
S w3 T2
k3
@ ET1
< w2 mTO
wi

0 100 200 300 400 500 600 700 800 900
Feed intake (grams)

Figure 1: Average weekly feed intake of caged broiler on diet supplemented with different cardamom and ginger
powder

The ingredients of Zigbir optimize liver functions and resulting to better utilization of fat, fat soluble vitamin and
other nutrient that ultimately improved body weight and feed conversion. El-Deek et al. (2002) in an experiment
found that that diet containing 1g/kg of ginger did not significantly affected the growth performance in broilers. No
significant differences were observed in body weights of male Japanese quails fed on different levels of vitamins E
and Selenium. AL-Moramadhi (2010) studied the effect of ginger root infusion on some physiological parameters
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in broiler at dose 100mg/kg body weight for 6weeks.The results showed no significant effect of ginger roots infusion
on body weight and food intake. Elamin et al. (2011) studied the response of broiler chicks to dietary cardamom
(Elettaria cardamomum) as a natural feed additive on broiler performance and blood parameter. They were
supplemented with four levels of cardamom (0.0%, 0.15%, 0.30% and 0.45%). The treatment had significantly
(p>0.05) decreased blood total lipid and glucose. However, there was no significant (p>0.05) effect on blood total
protein. Amar et al. (2013) stated that, the addition of ginger essential oil to the diet at the levels 10, 20 and 40mg
/kg /day caused no significant effect on the feed intake, weight gain and feed conversion ratio of broiler. Arshad et
al. (2010) reported that, the feed intake, weight gain and feed conversion ratio were improved in broiler chicks fed
on dietary ginger powder at levels 0.1 and 0.2%.

Body Weight of Chicks

The data regarding average body weight of the broilers randomly distributed into control (To) three different
treatments (T1, T2, T3) are presented in the Table 4. At first week of age the highest body weight of broilers was
recorded in T3(171.17g) followed by T: (170.429), T (166.92g), To (162.00g). At second week of age the highest
body weight of broilers was recorded in T3 (485.009) followed by T1(473.509), To (457.33g), T2 (447.50g). At third
week of age the highest body weight of broilers was recorded in T; (766.51g) followed by Ti (765.62g), T-
(755.180), To (731.27g). At fourth week of age the highest body weight of broilers was recorded in T3 (1373.419)
followed by T1(1310.17g), T2 (1272.669), To (1253.33g). At fifth week of the highest body weight of broilers was
recorded in T3 (1502.67 g) followed by T, (1494.58q), T: (1479.169), To (1476.589). Irrespective of weekly the
mean body weight of broilers in first, second, third, fourth and fifth week was. 167.62, 465.83, 754.64, 1302.39 and
1488.24 respectively. Irrespective of treatment, mean average gain in weight per broiler in To, T1, T2 and Tz was
816.10, 839.77, 827.37, 859.75 g respectively. The differences in the average gain in body weight of broilers, both
due to treatments and weeks were found significant. From the perusal of data on weekly body weight of broilers,
contained in Table 4 and Figure 2. It may be noted that mean body weight of broilers irrespective of weekly at one,
two, three, four, and five week was 167.62, 465.83, 754.64, 1302.39, and 1488.24g, respectively. When treatment
wise body weight of broilers was observed, it was noted that highest weekly treatment mean body weight of broiler
was recorded in T3 (859.75), T;1(839.77), T.(827.37), To (816.10). The differences in these values of treatments
were also found significant, indicating a significant effect of treatment on body weight of broilers.

Table 4: Average weekly body weight of broiler chicks (g) in different treatments

Treatments W1 W2 W3 W4 W5 Overall mean body weight
TO 162.00¢ 457.332 731.272 1253.33%® 1476.58% 816.10%
T1 170.42%¢ 473.50 765.62° 1310.17° 1479.16° 839.778¢
T2 166.92 447.50¢ 755.18¢2 1272.66% 1494.58% 827.37°«
T3 171.17%® 485.00 766.512 1373.41¢ 1502.67° 859.75%

Means bearing different superscripts differ significantly (p<0.05) under different rows

Weekly mean body weights of chicks under different groups

1600
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Weekly body weights (grams)

Age of chicks (weeks)

Figure 2: Average weekly body weight (g) per broiler in four different treatments with different level of
cardamom and ginger powder
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Patel and Srinivasan, (2000), reported that Ginger has been found to enhance pancreatic lipase activity intestinal
lipase, disaccharides, and sucrose and maltase activities of rats. Ginger has favorable effects on gut function, which
is the primary mode of action for growth promoting feed additives. Narahari and Ahmed (2003) revealed
significantly higher body weight and feed intake livability was comparable between treatments. However due to
better growth rate 2.1% better feed efficiency was recorded than control group in broiler from 0-6-week age. Biswas
et al. (2005) observed body weight of eight week of age ranging from 185.71+ 3.649 to 191.43+3.84¢g between
different groups.

Conclusion

In this study supplementation of cardamom and ginger powder and their combination was provided to the caged
chicks to study the effect of supplementation on weekly feed intake and body weight achieved respectively. The
best results for feed intake and body weight was seen for the group of caged chicks supplemented with combination
of Cardamom and Ginger powder each @ 0.25 g/kg feed followed by individually supplementing chicks with
Cardamom and Ginger powder than without supplemented group i.e. control group. Hence, from this study it can
be concluded that supplementation of Cardamom and Ginger powder in combination form may be done to achieve
improved feed intake and body weight obtained at finisher stage.

Recommendation

This study brings out the insights of using Cardamom and Ginger powder individually and in combination for caged
broilers. However, it is recommended to carry similar study on supplementation of Cardamom and Ginger powder
in combination on large number of chicks for further detailed study including hematological, internal organs, muscle
quality for more knowledge on this type of study. Nevertheless, this study will be a basis of further study on
supplementation of Cardamom and Ginger powder in combination.

Acknowledgement

Authors have deep regards towards Vice Chancellor and Head, Department of Animal Husbandry & Dairying of
SHUATS, Prayagraj for providing all the necessary facilities for conducting this experiment

Conflict of Interests

There is no conflict of interest.

Publisher Disclaimer

IJLR remains neutral concerning jurisdictional claims in published institutional affiliation.

References

1. Adbhai, A.D., Singh, A.K,, Bhand, D.S., Kumar, P., Ghorpade, S. and Patil, V. (2019). Alternative poultry
production for rural livelihood: A review. Journal of Entomology and Zoology Studies, 7(5): 559-562.

2. Ademola S., Farinu G.O, Babatunde G.M. (2009). Serum lipid, growth and haematological parameters of
broilers fed Garlic, Ginger and their mixtures. World Journal Agriculture Science, 5(1): 99-104.

3.  Ahmad, B., Rehman, M.U., Amin, I., Arif, A., Rasool, S., Bhat, S.A., Afzal, I., Hussain, 1., Bilal, S. and Mir,
M.R. (2015). A Review on Pharmacological Properties of Zingerone (4-(4-Hydroxy-3-methoxyphenyl)-2-
butanone). The Scientific Word Journal, 2015: 816364.

4. Al-Moramadhi, S. A. H. (2010). The effect of Zingiber officinali roots infusion on some physiological
parameters in broiler chickens. Kufa Journal for Veterinary Medical Sciences, 1(2): 67-76.

5. Amar, A.,, Amar,M.J.S., Edgar, C. and Faisan, J.P. (2013). Growth, plasma cortisol, liver and Kidney
histology, and resistance to vibriosis in brown-marbled grouper, Epinephelusfuscoguttatus fed onion and
ginger. Aquaculture, Aquarium, Conservation & Legislation; Cluj-Napoca, 6(6): 530-538.

6. Arshad M, Kakar A.H, Durrani F.R, Akhtar A, Shakirullah S, Niamatullah M. (2010). Economical and
immunological impact of Ginger (Z. officinale) extract on broiler chicks. Pakistan Journal Science, 64: 46-
48.

International Journal of Livestock Research 161


https://search.proquest.com/indexinglinkhandler/sng/au/Apines-Amar,+Mary+Jane+S/$N;jsessionid=3086842A0A659595610E9DD632920122.i-0c7864208e40fb0e1
https://search.proquest.com/indexinglinkhandler/sng/au/Amar,+Edgar+C/$N;jsessionid=3086842A0A659595610E9DD632920122.i-0c7864208e40fb0e1
https://search.proquest.com/indexinglinkhandler/sng/au/Faisan,+Joseph+P,+Jr/$N;jsessionid=3086842A0A659595610E9DD632920122.i-0c7864208e40fb0e1
https://search.proquest.com/pubidlinkhandler/sng/pubtitle/Aquaculture,+Aquarium,+Conservation+$26+Legislation/$N/2046424/OpenView/2058579972/$B/81EC8D9B48544C89PQ/1;jsessionid=3086842A0A659595610E9DD632920122.i-0c7864208e40fb0e1
https://search.proquest.com/indexingvolumeissuelinkhandler/2046424/Aquaculture,+Aquarium,+Conservation+$26+Legislation/02013Y11Y01$23Nov+2013$3b++Vol.+6+$286$29/6/6;jsessionid=3086842A0A659595610E9DD632920122.i-0c7864208e40fb0e1

Available @ http://ijlr.org/issue/vol-10-12-pp-155-162/

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

BAHS (Basic Animal Husbandry Statistics). (2019). Department of Animal Husbandry, Dairying and
Fisheries, Ministry of Agriculture, Government of India.April, 2012.http://www.dahd.nic.in.

Biswas, P.K., Biswas, D., Ahmed, S., Rahman, A. and Debnath, N. C. (2005). A longitudinal study of the
incidence of major endemic and epidemic diseases affecting semiscavenging chickens reared under the
Participatory Livestock Development Project areas in Bangladesh. Avian Pathology, 34: 303-312, DOI:
10.1080/03079450500178972.

Cazzola R, Camerotto C, Cestaro B (2011). Anti-oxidant, anti-glycant, and inhibitory activity against -
amylase and a-glucosidase of selected spices and culinary herbs. International Journal of Food Science and
Nutrition, 62(2):175-184.

Elamin, R.F., Khadiga, A., Abdel, A. and Bakheit, M.D. (2011). Response of broiler chicks to dietary
cardamom (Elettaria cardamomum) as a feed additive. University of Khartoum Journal of Veterinary
Medicine and Animal Production, 2: 33-48.

El-Deek, A.A., Attia, Y.A. and Hannfy, M.M. (2002). Effect of anise (Pimpinella anisum), ginger (Zingiber
officinale roscoe) and fennel (Foeniculum vulgare) and their mixture on performance of broilers. Archiv fur
Geflugelkunde, 67 (2): 92 — 96.

Herawati, O. (2010). The effect of red ginger as phytobiotic on body weight gain, feed conversion and internal
organs condition of broiler. International Journal of Poultry Science, 9: 963-967.

Kumar, M., Kumar, V., Roy, D., Kushwaha, R. and Vaiswani, S. (2014). Application of herbal feed additives
in animal nutrition. International Journal of Livestock Research, 4(9): 1-8.

Martha D.O, Adetokunbo S.A, Olabanji O.S, Takpejewho E.G, Sunday O.T. (2012) The effect of
supplementation of enzyme on performance and some blood chemistry parameters in broiler finisher chickens
fed ginger byproduct meal (Zingiber officinale). International Journal of Biological Sciences, 2(7):59-65.
Mehala, C. and Moorthy, M. (2008). Production Performance of Broilers Fed with Aloe vera and Curcuma
longa (Turmeric). International Journal of Poultry Science, 7, 852—856.

Mehta, R., Nambiar, R.G., Singh, S.K., Subrahmanyam, S. & Ravi. C. 2003. Policy, technical, and
environmental determinants and implications of the scaling-up of broiler and egg production in India.
IFPRI/FAO Livestock Industialization Project, Phase 1l Project. Washington DC, International Food Policy
Research Institute.

Mishra, M., Upadhyay, D., Gurav, A. &Domple, V. (2017). Effect of floor on lameness in crossbred dairy
Cow: A  Review. International ~ Journal  of  Livestock  Research, 7(12):  22-40.
http://dx.doi.org/10.5455/ijlr.20170607061548.

Mohamed, A.B, Mohammed, A.M, Ali Jalil, Q. (2012). Effect of ginger (Zingiber officinale) on performance
and blood serum parameters of broiler. International Journal of Poultry Science, 11(2):143-146.

Moorthy, M., Ravi, S., Ravikumar, M., Viswanathan, K. and Edwin, S.C. (2009). Ginger, Pepper and Curry
Leaf Powder as Feed Additives in Broiler Diet. International Journal of Poultry Science, 8(8): 779-782.
Narahari, D. and Ahmed, M. (2003). Relative efficacy of herbal growth promoters on broiler performance.
Poultry Fortune, 2003: 32-33.

Onu, P.N. (2010). Evaluation of two herbal spices as feed additives for broilers diet. Biotechnology in Animal
Husbandry, 26 (5-6): 383-392.

Patel, K. and Srinivasan, K. (2000). Influence of dietary spices and their Active principles on pancreatic
digestive enzymes in albino rats. Nahrung, 44: 42-46.

Sadeghi A.A, Izadi W, Shawrang P, Chamani M, Afshar M.A. (2013). A comparison of the effects of dietary
ginger powder and Avilamycin on growth performance and intestinal Salmonella count of challenged broiler
chickens. Iranian Journal Applied Animal Science, 3(4):769-775.

Singh, A.K., Kumari, T., Rajput, M.S., Baishya, A., Bhatt, N., Roy, S. (2020b). Review on effect of bedding
material on production, reproduction and health of dairy animals. International Journal of Livestock Research,
10: 11-20. http://dx.doi.org/10.5455/ijIr.20200207073618

Singh, A. K., Yadav, D. K., Bhatt, N., Sriranga, K. R. & Roy, S. (2020a). Housing management for dairy
animals under Indian tropical type of climatic conditions-a review. Veterinary Research International,8(2):
94-99.

Snedecor, G.W. and Cochran, W.G. (1994). Statistical method. 8th edition. Oxford and IBG publication co.,
New Delhi, India.

Srivastava, K. C. and Mustafa, T. (1989). Ginger (Zingiber officinale) and rheumatic disorders. Medical
hypotheses, 29(1): 25-28. https://doi.org/10.1016/0306-9877(89)90162-x

*hkkhkkkhkkhkkhkkhkkikiiixiixixk

162

International Journal of Livestock Research


http://dx.doi.org/10.5455/ijlr.20170607061548
http://dx.doi.org/10.5455/ijlr.20200207073618
http://dx.doi.org/10.5455/ijlr.20200207073618
https://doi.org/10.1016/0306-9877(89)90162-x

