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Abstract

The experiment was conducted to study Effect of Addition of Ginger (Zingiber officinale), and Black
Cumin (Nigella Sativa L.) on Growth Performance of White Leghorn Layer. A total one hundred fifty
28- week old 150 white leghorn laying hens were randomly divided into three replication and ten
treatments, and fed a basal diet with To- Control I1.G. 0% GP+0% BCP, Ti- 1% GP + 3% BCP, T2-1%
GP + 4% BCP, T3-1% GP + 5% BCP, Ts-2% GP+ 3% BCP, Ts-2% GP+ 4% BCP, Ts-2% GP+ 5%
BCP, T7- 3% GP+ 3% BCP, Ts-3% GP+ 4% BCP and T9-3% GP+ 5% BCP, respectively. The
experiment lasted 70 days. While feed intake and feed conversion ratio (FCR) showed no significant
differences between treatments, there were statistically significant variations in FCR across the groups.
These findings suggest that ginger and black cumin supplementation at the tested levels may not
significantly affect feed intake or overall efficiency in converting feed to production in White Leghorn
layers. Further research might be needed to explore the potential benefits of these supplements on other
aspects of laying hen performance or to determine optimal inclusion levels for improved FCR.
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Introduction

The Indian layer industry has tremendous scope for growth in the future. Egg production in
Maharashtra is 59649 lakh number during 2018-19 and ranks seventh in India (5.77% of total
egg production of 1033176 lakh number in India) next to AP (197545 lakh number), TN
(188422 lakh number), Telangana (136868 lakh number), WB (85999 lakh number),
Haryana (60577 lakh number) and Karnataka (59994 lakh number) as per statistics of
Department of Animal Husbandry and Dairying, GOI, 2019. The higher demand of poultry
products inspired many researchers to study the effects of various genetic, nutritional,
environmental and managerial aspects to scale up egg production and to sustain high hen
production. The modern layer strains have achieved great potential in egg production. This
was possible due to the genetic improvement through selection and breeding of the
commercial layers.

In the present modern life, people’s life style and food habits are changed compared to
previous generations and the consequences of these changes induced several lifestyle
diseases (coronary heart disease, hypertension and diabetes, etc.). Also, in the current
competitive world, people are prone to more stress which caused for free radical associated
diseases (Sen and Chakraborty, 2011) 2%, The risk of diseases due to oxidative stress is also
associated with unhealthy lifestyle, like exposure to chemicals, pollution, drugs, cigarette
smoking, etc. Specially, in India, urbanization has been increased from 27.81 percent in 2001
to 31.16 percent in 2011 (Bhagat, 2011) I, This increased urbanization and industrialization
had a strong impact on Indian lifestyles and diets and the nutritional status of the population.
Moreover, in recent times, the work has become more technological, strenuous, involves
limited physical activity and odd working hours (Ayyagari et al., 2011) [, The lifestyle in
India, particularly in urban areas is westernizing rapidly and has been associated to alarming
increase in the incidence of lifestyle related health problems (Garg and Sharma, 2013) 271,
Moreover, in modern food habits, people are mostly consuming either deficient or imbalance
diet. Specially, in India, urbanization has been increased from 27.81 percent in 2001 to 31.16
percent in 2011 (Bhagat, 2011) °l. This increased urbanization and industrialization had a
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strong impact on Indian lifestyles and diets and the
nutritional status of the population. Moreover, in recent
times, the work has become more technological, strenuous,
involves limited physical activity and odd working hours
(Ayyagari et al., 2011) . The lifestyle in India, particularly
in urban areas is westernizing rapidly and has been
associated to alarming increase in the incidence of lifestyle
related health problems (Sharma and Garg, 2013) [7],
Moreover, in modern food habits, people are mostly
consuming either deficient or imbalance diet.

Apart from better genetics and management, feed plays an
equally important role in improving the performance of the
birds. Feed is a major input as it accounts for about 70
percent of the variable costs in layer production. Over a
period of time, extensive efforts have been taken to lower
down the cost of production by lowering the expenses on
feed viz. by use of feed additives. Feed additives are one of
the important tools used for improving feed conversion
ratio, growth rate and disease resistance. The additives those
hold great promise in the feeding of poultry comprise of
antibiotics, coccidiostats, antioxidants, enzymes, hormones,
probiotics, buffers, organic acids, mold inhibitors, herbal
products, synthetic micronutrients etc. The possible
mechanisms of action of herbs in the animal for growth
promotion include stimulation of the endocrine system and
intermediate nutrient metabolism, morphological and
histological modifications of the gastrointestinal tract,
increased digestibility and absorption of nutrient, enhanced
nitrogen absorption, antioxidant activity, changes in the
intestinal microbial population and improvement of the
immune response. Herbs can fulfill the nutrient
requirements of the animals to certain extent.

Black cumin (Nigella sativa L.) also known as black
caraway is an annual herbaceous flowering plant and
belongs to the family Ranunculaceae and native to
southwest Asia. It is called as karunjiragan, kalonji,
mangarail, kolonkire etc. In India, black cumin was
cultivated in Gujarat, West Bengal and Rajasthan. Its
productivity in India is 486000 MT with the maximum
production of 284000 MT in Gujarat (Anonymus, 2018b) B,
It has a wide range of medicinal uses (Datta et al., 2012) [*21,
It is used for the treatment of cough, asthma and fever.
Ginger primarily grown in Central Asia, China, India and
Pakistan and exported worldwide. At present, India is the
largest producer and accounting for 3 about one-third of the
total world output. India exports around 19,000 MT of
ginger in 2020 and ranks 4th globally in the export of fresh
ginger, while second in crushed/ground ginger. Its
productivity in India is 2081000 MT. Major ginger growing
states are Kerala, Sikkim, Meghalaya, West Bengal, Odisha,
Tamil Nadu, Karnataka andhra Pradesh, Maharashtra and
Himachal Pradesh, with production of 166000 MT Assam
holds first rank (Anonymus, 2018b) Bl. Ginger root contains
several compounds which have biological activities such as
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antioxidation, antimicrobial and pharmacological effects
(Akoachere et al., 2002; Ali et al., 2008) I,

Material and Methodology

A total of 150 birds, 28 weeks old of commercial egg type
strain White Leghorn layer were randomly allotted to one of
the nine treatments with 30 layers in each treatment with
three replications. The factorial design (32) was adopted for
the present feeding trial. Herbal feed additive, ginger root
powder and black cumin seed powder were supplemented
either in combination to prepare nine different treatment
diets for the feeding of birds under different dietary groups.
The chemical composition of basal diet, ginger root powder
and black cumin seed powder was presented in (table 1).
The To i.e. control group was fed on basal diet while T,
supplemented with 1% ginger root powder + 3% black
cumin seed powder, T»- supplemented with 1% ginger root
powder + 4% black cumin seed powder, T3 supplemented
with 1% ginger root powder + 5% black cumin seed
powder, T4~ supplemented with 2% ginger root powder +
3% black cumin seed powder, Ts- supplemented with 2%
ginger root powder + 4% black cumin seed powder, Te-
supplemented with 2% ginger root powder + 5% black
cumin seed powder, T7- supplemented with 3% ginger root
powder + 3% black cumin seed powder, Tg- supplemented
with 3% ginger root powder + 4% black cumin seed powder
and To- supplemented with 3% ginger root powder + 5%
black cumin seed powder, respectively. A feeding trial of 70
days was carried out. Birds were offered feed daily ad-
libitum and refusal was recorded after every bi-week
separately for each replicate and actual feed intake of each
replicate was calculated. It was calculated by subtracting the
amount of feed refused from the total amount of feed
offered during the bi-week. Birds were offered feed daily
ad-libitum and refusal was recorded after every week
separately for each replicate. Feed conversion ratio was
calculated on the basis of per dozen of eggs as well as per
Kg mass of eggs on bi-weekly basis for each experimental
unit, by using the following formulae as described by Singh
and Kumar (1994).

Ol 1eed COnsumea () during e perax
Total feed 1 (kg) during the p )

x 12
Total number of eggs produced dunng the period

FCR/'dozen eggs

Total feed consumed dunng the period (kg)
FCR/Kg egg mass =
Fotal egg mass produced during the peniod (kg)

Data collected during the present investigation were
subjected to statistical analysis by adopting appropriate
methods of analysis of variance as described by Snedecor
and Cochran (2004). Wherever the variance ratio (F-values)
were found significant at 5 percent and 1 percent levels of
probability, the significance of mean differences were tested
by Duncan’s New Multiple Range Test (Duncan’s Range
Test) as modified by Kramer.

Table 1: Chemical composition of basal diet, ginger root powder and black cumin seed powder (%DM basis)

Parameter Basal Ginger root powder Black cumin Seed Powder
DM 91.45 91.2 95.4
CP 18.00 8.85 10.16
EE 5.14 2.8 6.6
CF 4.80 5.3 7.8
Ash 4.0 15 3.7
Calcium 1.04 1.5 1.8
Phosphorus 0.90 1.2 0.05
ME (kcal/kg)|  2800.00 2830.00 2850.00
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Results and Discussion

Feed conversion ratio (kg Feed/kg Egg Mass)

The feed conversion ratio (kg Feed/kg Egg Mass) at
different periods in various treatment groups have been
presented in Table 2. The pattern of feed conversion ratio
(kg Feed/kg Egg Mass) depicted in Fig. 1.

The bi-weekly average feed conversion ratio of various
treatment groups in study period were found to be 2.42,
2.26, 2.34, 2.36, 2.33, 2.34, 2.39, 2.35, 2.38 and 2.38 in Ty,
Ti1, T2, Ts, Ta, Ts, Te, Tz, Tg and Tg treatment groups,
respectively.

The comparison of feed conversion ratio at different bi-
weeks revealed that all treatments were non-significant
during up to second bi-week‘s period, Statistically the
significant (p<0.05%) FCR was observed in third to six bi-
weeks period. The overall average feed conversion ratio for
treatment statistically significant higher FCR was recorded
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in To treatment as compared to other treatment groups and
lower FCR was recorded in Ti1 group. However, treatment
To, T3, Te, Tg and To were at par with each other, also
treatment Ty, T3, Ts, Ts, T7, Tg and To were at par with each
other as well as treatment T, T3, Ta, Ts, T7, Tg and Ty were
at par with each other.

The results of the present study, which investigated the
supplementation of ginger powder and its combination with
black cumin seed powder, offer insights into the impact on
feed efficiency in layers. The findings presented here align
with several studies, such as Dwivedi et al. (1986) [,
Nasiroleslami and Torki (2010) 22, Elmakki et al. (2013)
(181 EL-Shaikh et al. (1998) [, Ajuwon et al. (2002) [,
Akhtar et al. (2003) B, Khan et al. (2013) ™° and Boka et
al. (2014) %, which collectively suggest that the inclusion
of ginger powder and Kolongi seeds in layer diets
significantly improves feed efficiency per kilogram of eggs.

Table 2: Effect of ginger powder and black cumin seed powder on feed conversion ratio (kg feed/kg egg mass) of White Leghorn layers in
different treatment groups and periods

Period (Bi-Weekly)

Treatment [ T 1T IV v Overall Average
To 2.44 248 | 248° | 2417 | 233° 2427
T 2.30 232 | 2329 | 2217 | 215° 2.269
T 2.43 241 | 2.40%d | 27% | porbe 2.34
Ts 2.38 242 | 247 | 2299 | 2.29® 2.36%
T 241 241 | 2.38%0 | 2278 | 2.21M% 2.33°
T 2.38 246 | 2.379 | 228 | 224® 2,341
Te 2.42 247 | 247® | 234% | 230° 2.30%
T 2.36 239 | 2.42% | 23350 | po7® 2.351%
T 2.38 248 | 249° | 232 | 2.28® 233
To 2.43 246 | 2447 | 238% | 2.05® 2.33 %
SE 0057 | 0049 | 0031 | 0021 | 0.029 0.022

CD@5% | NS NS 0.091 | 0.063 | 0.086 0.064

(Means under each treatment in the same period with different superscripts differ significantly)

Treatment groups

2.50 -

2.40

2.30 +

220 ¥

2.10 +

FCR (%)

2.00 -

1.90 A

Period (Bi-Weekly)
HTO ET1 ®T72 ET3 ET4 ETS5 HET6 ®T7

ET8 =TS

Fig 1: Feed conversion ratio of laying hens (Kg feed/Kg egg mass)

The positive effects on feed efficiency observed in this
study were in line with research that had explored the
benefits of Kolongi seeds and ginger supplementation. Denli
et al. (2004) [ and Mohammed and AL-Hameed (2021)
21 investigating black seed extracts, effect also noted
higher feed efficiency in terms of kilograms of egg mass.
These consistent findings across different studies reinforce
the potential of these supplements to enhance the utilization
of feed resources for egg production.

On the other hand, there are studies, as mentioned by Aydin
et al. (2006) [, Aydin et al. (2008) [l and Bolukbasi et al.
(2009) 4, that reported non-significant effect on feed
efficiency with black seed supplementation. The contrasting

results suggest that the impact of black seed
supplementation on feed efficiency may be influenced by
various  factors, including dosage, duration of

supplementation and potentially the specific conditions of
the study. The study also introduces the combination of
ginger powder and black cumin seed powder, which
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demonstrated improved body weight gain and, as inferred,
enhanced feed efficiency in layers. This synergistic effect is
particularly intriguing and underscores the potential for
complementary interactions between these two supplements.
The study postulates that the rich vitamin and mineral
content, including calcium and iron, in these plant-based
supplements may contribute to the observed positive
outcomes.

Furthermore, the findings were consistent with research by
Shokrollahi and Sharifi (2018) 4, who investigated the
effects of different levels of Nigella Sativa seed powder in
Japanese quail rations and reported significant differences in
feed conversion ratio (kilograms of egg mass) among
treatments. This aligns with the present study's emphasis on
the potential benefits of black cumin seed powder.

Yatoo's (2012) 271 report on the addition of different feed
additives, including fenugreek and black cumin, resulting in
good feed conversion ratio, further supports the notion that a
combination of various plant-based supplements may
contribute to improved feed efficiency in poultry.

In conclusion, the findings of the present study contribute to
the existing body of knowledge by highlighting the positive

https://www.biochemjournal.com

impact of ginger powder and black cumin seed powder
supplementation on feed efficiency in layers.

Feed conversion ratio (kg feed/dozens of eggs)

The observations on average egg weight of different
treatments from 39 to 47 weeks period are given in Table 3.
The pattern of feed conversion ratio (kg feed/ dozens of
eggs) depicted in Fig. 2.

The bi-weekly average feed conversion ratio of various
treatment groups in study period were found to be 1.63,
1.57,1.62, 1.61, 1.62, 1.62, 1.63, 1.61, 1.62 and 1.62 in Ty,
T1, T2, T3, Ta, Ts, Te, T7, Ts and Ty treatment groups,
respectively.

The minimum feed conversion ratio (1.57) was observed in
T treatment group and the maximum feed conversion ratio
(1.63) recorded in Ty (Control) treatment. The average feed
conversion ratio was unaffected by the dietary treatments,
though slight numerical difference occurred among the
treatment groups. The statistical analysis revealed that there
is no significant difference in eggs weight during
experimental period in different treatment group.

Table 3: Effect of ginger powder and black cumin seed powder on feed conversion ratio (Kg feed/dozen of eggs) of White Leghorn layers in
different treatment groups

Period (Bi-Weekly)

Treatment i T 1T v V| Overall Average
To 161 1.64 1.66 165 161 163
T 154 | 158 162 157 155 157
T, 161 1.63 1.67 1.60 158 162
Ts 159 1.62 1.67 159 1.59 161
Ta 162 163 1.65 1.60 159 162
Ts 159 167 1.64 161 159 162
To 162 1.66 1.66 162 161 163
T, 158 161 1.64 162 158 161
Ts 159 167 167 1.62 158 162
To 162 1.64 1.64 1.64 158 162
SE 0036 | 0033 | 0018 | 0020 | 0017 0.014

CD @ 5% NS NS NS NS NS NS

(Means under each treatment in the same period with different superscripts differ significantly)

Treatment groups

1.68

1.66 17
1.64
162 17
1.60
1.58 17
1.56 17
1.54
1.52 4
1.50 +
1.48 -
1.46 -

FCR (%)

1(28-30
Week)

11(30-32
Week)

(32-34
Week)

IV( 34-36
Week)

V(36-40
Week)

Overall
Average

Period (Bi-Weekly)
ET0O ET1 ET2 EWT3 ®T4 ETS5 ET6 HET7 mT8 ®T9

Fig 2: Feed conversion ratio laying hens (Kg feed/dozens of egg)

The findings of the present study, which investigated the
supplementation of ginger root powder and black cumin
seed powder in laying hens, were consistent with and
supported by several existing studies in the field of poultry

nutrition. The results related to ginger root powder
supplementation align with the research conducted by
Incharoen and Yamauchi (2009) 8, Zhao et al. (2011) [?8
and Malekizadeh et al. (2012) 2%, all of which reported an
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improvement in feed conversion ratio in laying hens due to
the inclusion of ginger root powder in their diets.
Additionally, Abd El-galil and Henda (2015) M also
reported a significantly better feed conversion ratio as a
result of ginger root powder supplementation in the diet of
hens.

Similarly, the present study's findings on black cumin seed
powder supplementation were in accordance with the
research by Yalcin et al. (2012) 1 and Boka et al. (2014)
(191 poth of which demonstrated improved feed conversion
in laying birds when supplemented with black cumin seed
powder. Khan et al. (2013) [ and Bolukbasi et al. (2009)
(11 also reported significantly better feed conversion ratios
in laying birds supplemented with black cumin seed powder
and Nigella sativa oil, respectively. However, Bolukbasi et
al. (2009) ™ noted that at higher levels of Nigella sativa oil
supplementation, a poorer feed conversion ratio was
observed, highlighting the potential for dosage-dependent
effects.

Contrastingly, Aydin et al. (2008) [/l reported a better feed
conversion ratio at the 3% level of black cumin
supplementation, whereas poorer ratios were observed at
lower levels (1 and 2%). This discrepancy underscores the
importance of dosage considerations in the efficacy of black
cumin seed powder as a supplement in laying hen diets.

The non-significant difference observed in feed intake,
coupled with an increase in egg production, suggests that the
positive effects of black cumin seed powder on gastric
secretion, digestive enzyme activities and antioxidant
properties contribute to the overall improvement in feed
conversion ratio. This aligns with the notion that certain
bioactive compounds in black cumin seed powder may
positively influence the digestive processes in laying hens,
leading to enhanced nutrient utilization and improved
efficiency in converting feed into egg production.

Conclusion

The inclusion of 1% Ginger powder and 3% Black cumin
powder in white leghorn layers diet is beneficial in
improving the live weight, weight gain, feed consumption
and feed conversion ratio. In conclusion the positive
influence on antioxidant properties associated with black
cumin seed powder supplementation provides a promising
avenue for further exploration in the quest for optimizing
feed efficiency in laying hens.
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