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ABSTRACT

The current research work was accomplished to study the effects of dietary supplementation of Moringa oleifera
and Azadirachta indica leaf meal on the performance of Kadaknath layers on daily egg production, feed
consumption, feed conversion ratio, egg quality traits, hematological and biochemical parameters, fecal
parasitic load and economics. The trial was conducted for a period of 2 months. The experiment was performed
in Seventy two (72), Kadaknath laying hens of 42 weeks age. The birds were randomly assigned to four dietary
groups of 18 each with three replicates of 6 in each group. In the control group T, the birds were fed with
normal basal diet and in rest of the 3 treatment groups the birds were fed with Moringa leaf meal (MLM) at
level of 2% with basal diet in Ty, group, Neem leaf meal (NML) at level of 2% with basal diet in Ty group and
their mixture (MNLM) at level of 1% of MLM and 1% of NLM with basal diet in Ty group. Results showed that
the dietary supplementation of MLM,NLM and MNLM had no significant effect on body weight gain and feed
intake but the egg production per bird increased (P<0.05) and the mean value recorded were 8.87, 8.00, 7.67
and 6.20 in Tyn T, Tm Tc groups respectively, between 46-60 days interval. The supplementation of MLM, NLM
and MNLM had no significant effect on the external egg quality parameters and albumen% but had significant
effect on the yolk%, shell% and shell thickness. The FCR was also improved in the herbal supplemented groups
against the control group with the highest improvement in MNLM supplemented group. The overall economic
efficiency for MLM, NLM and MNLM were comparable and was highest in MNLM supplemented group.
Considering above results it appeared that incorporation of 1% MLM and 1%NLM mixture level in the diet of
Kadaknath laying hens was best over inclusion of sole 2% MLM and 2% NLM level in the diet of Kadaknath
layers for enhancing production performance and economics of production .
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I. INTRODUCTION

The Kadaknath, also known as Kalamasi, is one of India's most popular breeds of poultry. Kadaknath is
largely bred by tribal populations in the Jhabua and Dhar districts of Madhya Pradesh, India. Compared to other
exotic varieties of fowl, these birds have a higher resistance to disease in their natural habitat in free range. In
general, the Kadaknath breed is well known for its black meat, which has exceptional meat quality, texture,
flavour and an aphrodisiac quality as well as significant medicinal value. Black meat aids in the growth of
blood cells, hemoglobin and the treatment of pulmonary diseases. According to numerous research, Kadaknath
eggs are rich in nutrients and are also believed to heal headaches, post-delivery issues, asthma as well as
nephritis. It contains vitamins, fat, protein, phosphorus, calcium, iron, nicotinic acid and vitamin B¢ are among
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the many nutrients found in this supplement, which helps to alleviate pulmonary disease because of these
qualities demand for Kadaknath has surged in recent years.

For decades, standard synthetic feed additives such as antibiotic growth promoters, anti-fungal agents
,antioxidants, and anti-parasitic agents have been utilised in chicken feed to meet the increasing demand for
animal protein. However, they caused numerous challenges, such as traceability in animal products and
consumer antibiotic resistance, which became public health issues. (Wallace et al., 2010; Ao et al., 2011;
Kirkpinar et al., 2011;Embuscado, 2015;). Due to these problems scientists have turned their attention to safe
natural additives such as phytobiotics in poultry feed because of growing consumer demand for chicken and
escalating pressure to decrease or eliminate antibiotic use in poultry feed for reasons of human health. As a
result of their natural, no residue in tissues and eggs, and less harmful qualities, phytobiotics have become an
increasingly popular feed ingredient in poultry diets. Among all the medicinal plants Moringa oleifera (Sahjan)
and Azadirachta indica (Neem) are widely researched plants. Neem belongs to the family Meliaceae and
botanically known as Azadirachta indica, A Juss. It is recognized as “sacred gift of nature”. The chief active
principles found in neem leaves are nimbin, nimbinene, 6-desacetylnimbiene, nimbandiol, nimbolide and
quercetin (Mitra et al., 2000). Neem plant parts such as fruits, seeds, leaves, barks and roots contain compounds
with proven antiseptic, antibiotics, antiviral, antipyretic, anti-inflammatory, anti-ulcer, antifungal and
hypocholesterolemic properties (Onyimonyi et al. 2009). Similarly, Moringa is a fast-growing, drought—
resistant tree of the family Moringaceae, native to Indian subcontinent. The antioxidants ascorbic acid,
flavonoids, phenolics and carotenoids found in Moringa oleifera leaf meal (B.Moyo 2011). The leaves of M.
oleifera are the most nutritious part, being a significant source of vitamin B complex, vitamin C, pro-vitamin A
as beta-carotene, vitamin K, manganese, and protein among other essential nutrients( Leone 2015). Moringa and
neem leaf meal are examples of versatile plants that are utilised as feed additives in layer feed for Kadaknath
birds to improve egg production, improve egg quality attributes, reduced fecal parasitic load, and also to be used
as a cost-effective feed additive by farmers.

Il. MATERIALS AND METHODS

2.1 Experimental design, Moringa and neem leaf meal preparation

The research work was conducted at Livestock Farm Complex, C.V.Sc & A.H., AN.D.U.AT.,
Kumarganj, Ayodhya. In the trial 72 Kadaknath laying hens of 42 weeks old were randomly distributed among
four groups with 18 layers in each treatment with three replications in each. The experiment was carried out for
a period of 60 days. Moringa and Neem leaves were obtained from LFC, Kumarganj, Ayodhya. The leaves were
spread out on a clean floor and allowed to dry in a ventilated room for 4-5 days and after which they were kept
in hot air oven for 1 hour at 37°C. The dried leaves were grounded by an electric grinder and were kept in air
tight polythene bags separately and were used as an additive in layers feed.

In Tc, the birds were fed with regular basal diet, while in the other treatment groups Ty, Tn, Tun, the
birds were fed Moringa leaf meal (MLM) at level of 2% with basal diet, Neem leaf meal (NML) at level of 2%
with basal diet and, their mixture (MNLM) at level of 1% of MLM and 1% of NLM with basal diet respectively.
The birds were housed in a deep litter system and managed in accordance with regular procedures and a
measured quantity of feed was given on daily basis.

Table 1- Ingredients of basal diet

S.No. Ingredient Amount (g/kg)
1 Wheat 139.5
2 Corn 334
3 Sunflower meal 208
4 Soybean meal 48% CP 135.5
5 Vegetable oil 58
6 Dicalcium phosphate 16
7 Limestone 100
8 Salt 35
9 DL- methionine 2
10 L-lysine hydrochloride 1
11 Vitamin mineral premix* 25

*Vitamin and mineral premix provided per kg of diet: Vitamin A, E and minerals for e.g. Manganese, iron,
copper, cobalt, selenium and zinc.
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2.2 Production Performances Parameters

During the experimental period, body weight, feed intake, total egg production per bird and total egg
mass in each groups were recorded at 15 days interval. The Feed conversion ratio (FCR) was calculated as
kilograms of feed consumed divided by kilograms of egg produced. Egg production (%) was calculated as:
number of egg laid per replicate divided by number of hen per replicate multiplied by 100.

2.3 Egg Traits

The external egg quality was studied on 15 days of interval during the period of trial. Ten eggs were
randomly chosen from each group to measure the external egg quality parameters but for internal egg quality
traits 10 eggs were collected from each group at the end of the trial. The collected eggs were weighed, eggshell
weights, albumen and yolk were measured and expressed as percentage of the whole egg’s weight. Egg length,
egg width was measured using vernier calipers. Egg shape index was calculated by dividing egg width by egg
length and multiplied by 100. Eggshell thickness was determined after emptying the egg of its content and air
drying the egg shell for 24 hours, after which it was determined with the help of a micrometer screw gauge.

2.4 Economics

Relative economics of feeding under different dietary treatment was calculated after the end of experimental
trial. Net Profit = Gross revenue — Total cost of production

Economic efficiency is calculated by dividing net profit by Total cost of production.

2.5 Statistical analysis

All the data obtained from the experiment was subjected to Analysis Of Variance using standard statistical
procedures described by Snedecor and Cochran (2004). The significance mean difference was tested by
Duncan’s New Multiple Range Test.

I11. RESULTS AND DISCUSSION
The effect of dietary supplementation of MLM, NLM and MNLM in the treatment groups do not have
a considerable effect on the feed intake and body weight of Kadaknath birds (Table 2 and 3). Our findings are in
agreement with Hermogenes et al., (2014) who evaluated no significant effect of MLM on the body weight of
chicken layers and Ubua et al., (2018) who observed no significant effect of neem leaf meal on the body weight
of broiler birds. But Igugo (2014) showed contradictory results with respect to MLM.

Table 2 Effect the of dietary supplementation of MLM, NLM and MNLM on the Feed Intake (Kg) of
Kadaknath birds on 15 days interval

DAYS TC TM TN TMN P- value
15 1.67+0.06 1.75+0.029 1.65+0.019 1.69+0.037 0.320
30 1.65+0.032? 1.74+0.023" 1.77+0.020° 1.70+0.037® | 0.028
45 1.69+0.025% 1.70+0.029°% 1.81+0.0274° 1.67+0.024° 0.002
60 1.64+0.042° 1.78+0.028° 1.68+0.022° 1.70+0.015° 0.004

Mean with same superscripts do not differ significantly.

Table 3 Effect of the dietary supplementation of MLM, NLM and MNLM on the body weight (kg) of

Kadaknath birds on 15 days interval.

DAYS TC TM TN TMN P- value
0 1.27+0.360° 1.24+0.232® 1.19+0.015° 1.25+0.027® 0.127
15 1.32+0.039° 1.29+0.018% 1.23+0.015° 1.31+0.035® 0.119
30 1.34+0.040 1.33+0.020 1.28+0.014 1.32+0.034 0.461
45 1.35+0.039 1.3620.019 1.32+0.0199 1.36+0.026 0.740
60 1.35+0.041 1.39+0.019 1.34+0.018 1.37+0.024 0.503

Means with same superscripts do not differ significantly.

The total egg production/bird presented in Table 4 showed significant influence from 31-60 days
interval in all herbal supplemented group against the control group. The mean value of total egg production/bird
on 60" day was highest in Ty group (8.87) followed by Ty group (8.00) followed by Ty group (7.67) and all
the herbal supplemented group differ significantly (P<0.05) from T group (6.20). Results showed significant
difference (P<0.05) in the total egg production percentage and the mean value of T group (34.26%), Ty
(37.03%), Ty (38.89%) and highest mean value was recorded in Tyy (43.05%). Our findings are similar to
Soliman and Kamel (2020) who concluded that supplementation of ginger, cinnamon, thyme, cumin black seed
and pomegranate peels on laying hens improved the egg production. But contrary to it Saki et al., (2014) who
observed that phytogenic feed additives mixture have no effect on egg production.
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Table 4.Effect of dietary supplementation of MLM, NLM and MNLM on the total egg production/bird (TEP) in

Kadaknath layers on 15 days interval

DAYS Te Twm Tn Twun P- value
15 6.20+0.243 5.47+0.336 5.80+0.262 6.20+0.355 0.261
30 6.07+0.267% 5.87+0.236% 6.27+0.300" 7.07+0.384° 0.036
45 6.20+0.175% 7.67+0.398° 8.00+0.478™ 8.87+0.363° <0.001
60 6.20+0.243% 7.67+0.398" 8.00£0.478™ 8.87+0.363° <0.001

Means with same superscripts do not differ significantly.

Effect of dietary inclusion of MLM, NLM and MNLM on the total egg mass and fcr in Kadaknath
layers at the end of the trial showed significant difference (P<0.05) from the control group. Tyn recorded
significantly highest total egg mass and lower fcr and highest followed by Ty and Ty group respectively and
presented statistically in Table 5 and 6. The earlier studies conducted by Ufele et al., (2020) supplemented
Moringa leaves in combination with herbs and observed significantly (P<0.05) lower FCR in its combination
fed broiler groups as compared to control group birds. On the contrary Gayatri et al. (2020) found no effect of
MOLM supplementation on fcr in Vanaraja laying hens. Similar to present study on the dietary supplementation
of neem leaf meal to improve the FCR was observed by Olabode A. D., (2015) who found better FCR in the
laying birds, in contrast Soliman and Kamel (2020) found that supplementation of ginger, cinnamon, thyme,
cumin black seed and pomegranate peels in laying hens have no significant (P<0.05) effects on feed
consumption or feed conversion ratio.

Table 5 Effect of dietary supplementation of MLM, NLM and MNLM on total egg mass (g) in Kadaknath
layers on 15 days interval

DAYS TC TM TN TMN P- value
15 265.75+15.61 250.56+15.72 265.99+14.33 284.05+14.74 0.487
30 249.76+10.11° | 266.30+14.39° 284.11+14.13% 315.75+17.06° 0.012
45 278.35+10.31° | 337.66+18.20° 353.74+23.76° 419.79+18.56° <0.001
60 270.73+9.73° 409.27+25.44° 410.62+28.30° 432.46+18.78° <0.001

Means with same superscripts do not differ significantly.

Table 6 Effect of dietary supplementation of MLM, NLM and MNLM on Feed Conversion Ratio (FCR) in
Kadaknath layers at 15 days interval

DAYS Te Twm TN Twn P- value
15 7.74+0.285 7.46+0.07% 7.40+0.113% 7.18+0.146° 0.158
30 7.92+0.1261 7.56+0.170° 7.08+0.101° 6.40+0.068° <0.001
45 7.34+0.276° 6.39+0.094° 6.03+0.214° 4.80+0.112° <0.001
60 7.27+0.136" 5.07+0.190°% 4.93+0.115% 4.66+0.118° <0.001

Means with same superscripts do not differ significantly.

The effect on the external egg qualities and internal egg qualities on supplementing MLM, NLM and
MNLM in the diet of Kadaknath layers were recorded and statistically shown in table

7 and 8 respectively. There were no positive influence of the supplementation of MLM, NLM and
MNLM on the overall mean value of egg wt., shape index and L/W ratio in the diet of Kadaknath layers over 60
days of the experimental period. The internal egg quality such as albumen%, yolk%, shell%, shell thickness
(mm) in Kadaknath layers were recorded at the end of the trial. The statistical data showed that the mean value
of albumen% in Ty, (55.39) and Ty (55.68) show significant difference from T (54.38). The mean value of
yolk% in dietary treatment groups Ty (32.83), Ty (33.39) and Ty (33.02) was significantly lower (P<0.05) than
Tc (34.76) group but Ty, Ty and Ty differed non-significantly to each other. The value of shell% in Ty group
(11.43) was differed significantly from T¢ (10.85) but comparable to Ty (11.11) and Ty (11.27), with T group
recorded lowest egg shell%. In case of shell thickness (mm) Ty, group (0.506) show significantly higher value in
comparison to T¢ (0.447) and Ty group but statistically similar with Ty,y (0.476). Ty showed no significant
difference with T¢, Ty and Ty (0.446). With respect to Moringa as a dietary feed additive on external quality of
egg in Kadaknath layer our finding are same as Farhana Sharmin et al., (2021) who supplemented MOL in the
diet of native laying chickens and concluded that egg weight, shape index, length and width of eggs were not
differ significantly from T, (control ) group.

With respect to Neem as a dietary feed additive on external quality of egg in Kadaknath layer our
findings are in agreement with Olabode A. D., (2015) and Odoh et al., (2016) both fed diets containing neem
leaf meal to laying birds and revealed that the dietary treatments did not significantly (P>0.05) effect egg
weight, egg width and shape index. With respect to Moringa as a dietary feed additive on internal quality of egg
in Kadaknath layer present finding are similar to Farhana Sharmin et al., (2021) who supplemented MOL 0.5%
(T,), MOL 1.0% (T3) and MOL 1.5% (T,) in the diet of native laying chickens and concluded that egg shell
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thickness (mm), shell weight (gm) differ significantly from T, (control ) group and for albumen % and egg
weight our finding is similar to the Swain et al., (2017) conducted a study on the effect of dietary inclusion of
MLM on the performance of Vanaraja layers and observed non significance difference on albumen% .

Table 7 Effect of the dietary supplementation of MLM, NLM and MNLM on the egg external quality in
Kadaknath layers from 45-60 days

Attributes Tc Twm Ty Twn P- value
Egg Wt. 45.01+0.667 45.,17+0.506 45.,13+0.380 44.88+0.557 0.981
Shape Index 72.35+0.322 72.73+0.237 72.82+0.191 72.54+0.298 0.607
L/W ratio 1.38+0.063 1.38+0.045 1.37+0.004 1.38+0.006 0.642

Means with same superscripts do not differ significantly.

Table 8 Effect of dietary supplementation of MLM, NLM and MNLM on the egg internal quality parameters in
Kadaknath layers at the end of the trial

Attributes Tc Twm Tn Twun P- value
Egg weight (g) 44.37+1.925 48.99+1.606 44.40+1.356 45.10+1.378 0.140
Albumen% 54.38+0.530° 55.69+0.298" 55.39+0.445% 55.68+0.160° 0.068
Yolk% 34.76+0.568" 32.83+0.278° 33.39+0.369° 33.02+0.132? 0.003
Shell % 10.85+0.22° 11.43+0.114° 11.11+0.119% 11.27+.050® 0.041
Shell thickness (mm) 0.447+0.019° 0.506+0.017° 0.446+0.010° 0.476+0.012 0.026

Means with same superscripts do not differ significantly

The cost of feed per egg produced during the experimental period was determined with and without MLM,
NLM, and MNLM nutritional supplementation. The feed consumption per bird(kg/bird) in T¢, Ty , Ty and Ty
groups in 60 days was 6.54, 6.92, 6.91 and 6.72 respectively and Ty and Ty show significantly higher value
from T but there was no significant difference in feed consumption among the herbal supplemented groups.

Table 9 Economics of production of Kadaknath layers fed on MLM, NLM and MNLM.

Attributes Tc Twm Tn Twn P-value
Cost of feed (Rs./Kg) 29.34 29.34 29.34 29.34

Feed consumed per bird 6.54%0.150° 6.92+0.069° | 6.91+0.43° 6.72+0.078® 0.016
Cost of feed consumed/bird (Rs.) | 191.82+4.40% 203.07+2.01° | 202.76x1.26 197.42+2.29” 0.001
Miscellaneous cost/bird(Rs.) 6 6 6 6

Egg production /bird 20.56+0.185% 22.22+0.101° | 23.33+0.114° 25.83+0.904° <0.001
Sell price of per egg 10 10 10 10

Total sell price of eggs 205.56+1.85% 222.22+1.01° | 233.33x1.14° 258.33+0.09° <0.001
Profit (Rs./bird) 17.32+4.47% 19.15+1.92% 30.57+1.85" 60.91+2.55° <0.001
Economic Efficiency 0.028+0.015% 0.064+0.01* | 0.119+0.009° 0.273%0.015° <0.001

Means with same superscripts do not differ significantly
The data showed that the sole supplementation of moringa had no significant influence on the economic
efficiency in comparison to sole supplementation of heem leaf and also their mixture.

1IV. CONCLUSION
From the findings of the present study, it is concluded that the performance of Kadaknath layers was
examined in terms of feed intake, body weight increase, feed conversion efficiency, egg production, egg quality
features and production economics. On a broad scale, the results postulate the following conclusion i.e.,
supplementation of MNLM (1% MLM+1% NLM) level appeared best over inclusion of 2% MLM and 2%
NLM level.
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