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Abstract

The present experiment was conducted to study the effect of dietary supplementation of
sea buckthorn leaf meal (SBTLM) in colored breeder chicken and their post hatch on growth
performance in different phases of 0-4, 4-8 and 0-8 weeks during summer season. Ninety colored
Chabro breeder hens and eighteen viable cocks in 1:5 sex ratio were randomly distributed into
three treatment groups: Control (Basal), standard breeder diet (BB) (BIS, 2007); basal+0.5% and
basal+1.0% SBTLM. Thereafter, 90 chicks from each breeder groups were further subdivided
into three groups each groups having three replicates of 10 birds. Control (Basal), Broiler starter
till 4 weeks, broiler finisher till 8 weeks of age, (BP) (BIS 2007); basal+0.5% supplementation
and basal+1.0% supplementation of SBTLM. It was observed that the average body weight
gain (g) during 0-4 week and 0-8 weeks were significantly higher (P<0.05) in breeder diet
groups BB+0.5% SBTLM and BB+1.0% SBTLM dietary supplemented groups compared to BB.
The weekly body weight gain of 0.5% SBTLM supplemented group during post hatch and
obtained from breeders subjected to 0.5% SBTLM supplementation was significantly (P<0.01)
higher during 0-4, 4-8 and 0-8 weeks of experimentation. The interaction of (breeder diet x
post hatch diet) supplementation of sea buckthorn leaf in 4-8 weeks and 0-8 weeks average
body weight gain were significantly higher (P<0.01) in (BB+0.5%SBTLM)+(BP+0.5%SBTLM)
group compared to BB+BP (1469.60g vs.1277.00g). However, in breeder as well as in post
hatch dietary group no significant effect on feed consumption were observed in 0-4, 4-8
and 0-8 week of experimentation. Similarly, no significant effect was observed in interaction
groups at 0-8 weeks. It was also observed that the overall FCR (0-8 weeks) were significantly
better (P<0.05) in both sea buckthorn leaf meal supplemented groups in breeder diet as well
as in post hatch diets while interaction effect for FCR were significantly better (P<0.05) in
(BB+0.5% SBTLM)+(BP+0.5% SBTLM) supplemented group as compared to control group
during different phases (0-4 weeks and 4-8 weeks) of experimentation. It was also observed
that supplementation of 0.5% SBTLM had synergistic effect in improving the FCR of coloured
breeder birds. Results of study concluded that dietary supplementation of 0.5% SBTLM in both
breeder and post hatch chicks resulted in better growth performance and FCR during the study
period.
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Introduction

Now a day’s impressive growth in global poultry
industry due to technological advancements in
feeding, breeding, management and health care
(Pathak et al., 2015). Herbal supplementation may
serve as safer alternatives for growth promoters
and welfare due to their suitability and preference,
lower cost of production, improved feed efficiency
(Singh et al. 2016, Singh et al. 2019 a), fast growth,
reduced mortality, reduced risk of diseases,
minimum health hazards and environmental
friendliness (Fiza et al., 2017).

Sea buckthorn (Hippophae rhamnoides L.), is a
thorny, dioecious, wind pollinated, multipurpose
temperate bush plant bearing yellow or orange
berries with nitrogen fixing abilities.a unique and
valuable plant has gained worldwide attention,
mainly for its medicinal and nutritional potential
(Nazir et al., 2017). Every part of the Sea buckthorn
plant has an abundant source of bioactive
plant phytomolecules such as polyphenols,
flavonoids, vitamins, carotenoids, organic acid,
polyunsaturated fatty acids, and amino acids
(Saggu et al., 2007 and Beveridge et al., 1999). It is
commonly known as “cold desert gold” due to its
various beneficial effects over plant, animal, human
and soil health. Sea buckthorn is an important
medicinal resource and is found in abundance
in Indian subcontinent especially in the North
Western Himalayan regions (Dhanze et al., 2013).
In India, it is widely distributed at high altitude,
cold arid condition of Ladakh and Lahul-Spiti,
parts of Chamba and upper Kinnaur districts of
Himachal Pradesh, Sikkim and Arunachal Pradesh.
Sea buckthorn is a small shrub comprising of fruit
and leaves that are rich in nutrients and bioactive
components such as vitamins (Kudritskaya et al.,
1989), amino acids (Repyakh et al., 1990), lipids
(Goncharova and Glushenkova, 1993), sugars and
acids (Yang, 2009), and flavonoids (Hakkinen et
al., 1999). Studies showed that the leaves and fruit
residues of sea buckthorn could be used to feed
poultry and livestock without the accumulation
of toxins, and that the feed also had a stimulating
effect on growth and performance of poultry and
livestock (Liu et al., 1989). The cake and leaves
of SBT can be used as poultry feed supplements
to decrease production cost and improve the
production efficiency (Aminullah, 2012). Thus, SBT
leaves, seeds and fruit residues play an important
role in improving the efficiency of feed and may be
considered to be utilized as an alternative feedstuff,
particularly in poultry to maintain their production,

performance and high quality yield (Shaker et al.,
2018).

As protein is the most expensive nutrient, by
introducing new protein source in breeder and
their post hatch diet, we can certainly decrease
the cost of production and increase the . Till date,
no systematic study has been done to assess the
performance of coloured breeder birds and their
post hatch subjected to SBT leaf meal feeding
during different seasons. In view of the above fact,
the present study was designed to study the effect
of sea buckthorn leaf meal supplementation in the
diet of coloured breeder birds vis-a-vis their post
hatch on growth and performance and FCR during
summer season.

Materials and Methods

The present experiment was carried outat Poultry
Farm of College of Veterinary Science and Animal
Husbandry, U.P. Pandit Deen Dayal Upadhyaya
Pashu Chikitsa Vigyan Vishwavidyalaya Evam Go-
Anusandhan Sansthan (DUVASU), Mathura, Uttar
Pradesh, India. Ninety coloured breeder (Chabro)
hens and eighteen viable cocks in 1:5 sex ratio
were randomly distributed into three treatment
groups: Control (Basal), standard breeder diet (BIS,
2007) (BB); basal+0.5% and basal+1.0% SBTLM.
Thereafter, two hundred seventy chicks were
obtained from these groups and ninety chicks from
each breeder group were further subdivided into
three groups: Control (Basal), Broiler starter till
4 weeks, broiler finisher till 8 weeks of age (BP),
(BIS 2007); basal diet +0.5% and basal diet +1.0%
supplementation of SBTLM supplementation.
These chicks were reared in deep litter system under
standard managemental conditions. Throughout
the experimental period, the feed and water were
offered ad lib. Data obtained were analyzed as per
the standard statistical procedure given by Snedecor
and Cochran (1994). Significant differences among
treatment means were calculated as per DMRT test
Duncan (1955).

Dried sea buckthorn leaves were procured from
CSK Himachal Pradesh Krishi Vishwavidyalaya,
Palampur (HP), India. The leaves were further sun-
dried in a clean and dust free environment to obtain
a fine powder. The powder formed was packed in
an airtight container and used for supplementation
in various treatment groups. The percent dry
matter content, crude protein, ether extract, crude
fiber, calcium and phosphorus contents were 90.46,
12.33, 7.14, 16.86, 1.49 and 1.14 were observed on
dry matter basis. Experiments were carried out
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in accordance with the guidelines laid down and
after taking approval by the Institute Animal Ethics
Committee for the use of poultry birds.

Results and Discussion

1.  Body weight gain
Breeder dietary group

The average body weight gain (g) during
0-4 week were significantly higher (P<0.05) in
BB+0.5%SBTLM and BB+1.0%SBTLM dietary
supplemented groups as compared to BB (Table
1). At 0-8 week (Overall), the average body weight
gain (g) were significantly (P<0.01) better in
both the SBTLM supplemented group compare
to control group, while there was no significant
effect on body weight gain were observed during
4-8 week of experimentation. It was also observed
that in BB+0.5%SBTLM group chicks had attain
better body weight gain compared to BB and
BB+1.0%SBTLM group chicks.

Post hatch dietary group

The average body weight gain (g) at 0-4 weeks of
experimentation in post hatch chicks were 485.02,
519.42 and 516.76g, in 4-8 weeks 829.38, 890.44 and
858.91g, while the overall body weight gain at 0-8
week of age were 1314.40, 1409.87 and 1375.67g in
BP, BP+0.5%SBTLM and BP+1.0%SBTLM dietary
supplemented groups, respectively, revealed that
the chicks in BP+0.5%SBTLM and BP+1.0%SBTLM
had significantly higher (P<0.01) body weight gain
as compared to BP group chicks (Table 1).

Interaction

The interaction of breeder diet x post
hatch diet during 4-8 week the average body
weight gain at 4-8 week were significantly higher
(P<0.01) in (BB+0.5%SBTLM)+(BP+0.5%SBTLM)
group compared to BB+BP (931.33g vs.794.00g).
Similarly, the overall (0-8 weeks) average body
weight gain were significantly higher (P<0.01)
in (BB+0.5%SBTLM)+(BP+0.5%SBTLM) group
compared to BB+BP(1469.60gvs.1277.00g) (Table 2).

2. Feed consumption

Breeder dietary group

The average weekly feed consumption (g)
in the 0-4 week were not differed significantly

in BB, BB+0.5%SBTLM and BB+1.0%SBTLM
supplemented groups (Table 3). However, at 0-4

week, the feed consumption was comparatively
lower in group BB+0.5%SBTLM, where as in 4-8
week the average feed consumption was lowest
in BB+1.0%SBTLM group. The overall average
feed consumption (g) during 0-8 week were
3435.40, 3464.97 and 3394.08 respectively in BB,
BB+0.5%SBTLM and BB+1.0%SBTLM dietary
supplemented groups. The data revealed that
overall average feed consumption were not
significantly different between the dietary groups.

Post hatch dietary group

The overall feed consumption (g) during
0-8 week were 3449.66, 3438.89 and 3405.91g
in BP, BP+0.5%SBTLM and BP+1.0%SBTLM
supplemented group also not differed significantly
(Table 3). The phase wise feed consumption
(g) at 0-4 week of were 1166.37, 1176.62 and
1187.25g and in 4-8 week of 2188.02, 2235.31 and
2227.49¢g respectively in BP, BP+0.5%SBTLM and
BP+1.0%SBTLM supplemented group, revealed
that the average feed consumption not differed
significantly among the dietary treatment groups.

Interaction of breeder diet x post hatch diet

The feed consumption among interaction of
breeder diet X post hatch diet in nine interaction
groups, revealed that there were significantly
lower (P<0.01) feed consumption in BB+ (BP+1.0%
SBTLM) group compared to other groups (Table 4).
The average feed consumption at 4-8 and overall
0-8 week was not significantly different between
the dietary interaction groups.

3.  Feed Conversion Efficiency (FCR)
Breeder dietary group

FCR in 0-4 week in BB, BB+0.5%SBTLM
and BB+1.0%SBTLM were 2.39, 228 and 2.31
respectively. The statistical data revealed that
FCR in BB+0.5%SBTLM and BB+1.0%SBTLM
supplemented group had significantly better
(P<0.01) as compared to BB, while in 4-8 week the
FCRvalues 2.62,2.56 and 2.57 were not significantly
different between the various treatment groups
(Table 5 and Fig. 1a).

The overall FCR (0-8 week) were 2.56,
250 and 248 in BB, BB+0.5%SBTLM and
BB+1.0%SBTLM respectively. The results revealed
that in BB+0.5%SBTLM and BB+1.0%SBTLM
supplemented groups showed significantly better
(P<0.01) FCR compared to BB.
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Post hatch dietary group

The phase wise FCR at 0-4 week of
experimentation in coloured chicken were 2.41,
2.27 and 2.30 amongst the BP, BP+0.5%SBTLM and
BP+1.0%SBTLM groups, respectively. The data
revealed that significantly better (P<0.01) FCR were
observed in both sea buckthorn supplemented

groups viz. BP+0.5%SBTLM and BP+1.0%SBTLM
compared to BP, while In 4-8 week, the FCR values
were 2.64,2.51 and 2.59 amongst the three post hatch
dietary groups respectively, group BP+0.5%SBTLM
showed significantly better (P<0.01) FCR compared
to BP and BP+1.0%SBTLM groups (Table 5 and Fig.
1b).

Table 1: Effect of dietary supplementation of SBTLM on phase wise body weight gain (g) in coloured breeder and their

post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8
Breeder diet

BB 494 937 847.58 1342.51°
BB+0.5%SBTLM 514.93° 871.91 1386.84°
BB+1.0%SBTLM 511.33> 859.24 1370.58°
Post hatch diet

BP 485.027 829.38° 1314.40°
BP+0.5%SBTLM 519.42° 890.44¢ 1409.87¢
BP+1.0%SBTLM 516.76° 858.91° 1375.67°
SEM 4.57 7.81 10.49
Sig. Level

Breeder diet P<0.05 NS P<0.01
Post hatch diet P<0.01 P<0.01 P<0.01

Means bearing different superscripts within a column differ significantly (P<0.05)
NS: Not significant (P>0.05) SEM: Pooled standard error of means

BB: Basal breeder diet
BP: Basal post hatch diet
SBTLM: Sea buckthorn leaf meal

Table 2: Interaction (breeder diet x post hatch diet) of supplementation of SBTLM on phase wise body weight gain
(g) in coloured breeder and their post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8
BB+BP 483.00 794.00* 1277.00°
BB+(BP+0.5%SBTLM) 484.80 844 .53 1329.33°
BB+(BP+1.0%SBTLM) 487.27 849.60° 1386.87"
(BB+0.5%SBTLM)+(BP) 500.73 867.93> 1368.67"<
(BB+0.5%SBTLM)+(BP+0.5%SBTLM) 538.27 931.33¢ 1469.60°
(BB+0.5%SBTLM)+(BP+1.0%SBTLM) 519.27 872.07° 1391.33¢
(BB+1.0%SBTLM)+(BP) 501.07 880.80° 1381.87<
(BB+1.0%SBTLM)+(BP+0.5%SBTLM) 521.73 839.87° 1361.60"
(BB+1.0%SBTLM)+(BP+1.0%SBTLM) 527.47 856.07° 1383.53"
SEM 4.57 7.81 10.49

Sig. Level NS P<0.01 P<0.01

Means bearing different superscripts within a column differ significantly (P<0.01)
NS: Not significant (P>0.05) SEM: Pooled standard error of means

BB: Basal breeder diet
BP: Basal post hatch diet
SBTLM: Sea buckthorn leaf meal
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Table 3: Effect of dietary supplementation of SBTLM on phase wise feed consumption (g) in coloured breeder
and their post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8

Breeder diet

BB 1179.43 2216.31 3435.40
BB+0.5%SBTLM 1172.03 2229.10 3464.97
BB+1.0%SBTLM 1178.78 2205.41 3394.08
Post hatch diet

BP 1166.37 2188.02 3449.66
BP+0.5%SBTLM 1176.62 2235.31 3438.89
BP+1.0%SBTLM 1187.25 2227.49 340591
SEM

Sig. Level 5.63 10.52 16.84
Breeder diet NS NS NS
Post hatch diet NS NS NS

NS: Not significant (P>0.05) SEM: Pooled standard error of means
BB: Basal breeder diet

BP: Basal post hatch diet

SBTLM: Sea buckthorn leaf meal

Table 4: Interaction (breeder diet x post hatch diet) effect of dietary supplementation of SBTLM on phase wise
average weekly feed consumption (g) in coloured breeder and their post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8
BB+BP 1206.67< 2133.67 3390.38
BB+(BP+0.5% SBTLM) 1163.48° 2230.60 3515.38
BB+(BP+1% SBTLM) 1128.96* 2199.80 3443.21
(BB+0.5%SBTLM)+(BP) 1166.59° 2260.00 3467.57
(BB+0.5%SBTLM)+(BP+0.5%SBTLM) 1171.42° 2244.57 3499.99
(BB+0.5%SBTLM)+(BP+1%SBTLM) 1191.845 2201.37 3349.12
(BB+1%SBTLM)+(BP) 1165.02° 2255.27 3448.26
(BB+1%SBTLM)+(BP+0.5%SBTLM) 1181.19 221213 3379.55
(BB+1%SBTLM)+(BP+1.0%SBTLM) 1215.53¢ 2215.07 3389.91
SEM 5.63 10.52 16.84
Sig. Level P<0.01 NS NS

Means bearing different superscripts within a column differ significantly (P<0.05)
NS: Not significant (P>0.05) SEM: Pooled standard error of means

BB: Basal breeder diet

BP: Basal post hatch diet

SBTLM: Sea buckthorn leaf meal
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Table 5: Effect of dietary supplementation of SBTLM on the FCR during different phases in coloured breeder
and their post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8
Breeder diet

BB 2.39° 2.62 2.56°
BB+0.5%SBTLM 2.28° 2.56 2.50°
BB+1.0%SBTLM 2.31° 2.57 2482
Post hatch diet

BP 2.41° 2.64° 2.63°
BP+0.5%SBTLM 2.277 2.51° 2.447
BP+1.0%SBTLM 2.30° 2.59¢ 2.482
SEM 0.02 0.02 0.02
Sig. Level

Breeder diet P<0.01 NS P<0.05
Post hatch diet P<0.01 P<0.01 P<0.01

Means bearing different superscripts within a column differ significantly (P<0.05)
NS: Not significant (P>0.05) SEM: Pooled standard error of means

BB: Basal breeder diet

BP: Basal post hatch diet

SBTLM: Sea buckthorn leaf meal

Table 6: Interaction (breeder diet x post hatch diet) effect of dietary supplementation of SBTLM on the FCR
during different phases in coloured breeder and their post hatch chicks during summer season.

Treatments Week 0-4 Week 4-8 Week 0-8
BB+BP 2.50¢ 2.69°¢ 2.66
BB+(BP+0.5% SBTLM) 2,40 2.64b 2.65
BB+(BP+1% SBTLM) 2.32be 2.59b 2.58
(BB+0.5%SBTLM)+(BP) 2.33be 2.60 2.53
(BB+0.5%SBTLM)+(BP+0.5%SBTLM) 2182 2412 2.38
(BB+0.5%SBTLM)+(BP+1%SBTLM) 2300 2.52%® 241
(BB+1%SBTLM)+(BP) 2.33be 2.56 2.50
(BB+1%SBTLM)+(BP+0.5%SBTLM) 2.26% 2.63 2.48
(BB+1%SBTLM)+(BP+1.0%SBTLM) 2.3]be 2.59% 2.45
SEM 0.02 0.02 0.02
Sig. Level P<0.05 P<0.05 NS

Means bearing different superscripts within a column differ significantly (P<0.05)
NS: Not significant (P>0.05) SEM: Pooled standard error of means

BB: Basal breeder diet

BP: Basal post hatch diet

SBTLM: Sea buckthorn leaf meal
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Fig. 1: Effect of dietary supplementation of SBTLM in coloured breeder and their post hatch chicks on FCR during different phases
and overall FCR during summer season.
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The overall FCR (0-8 week) were 2.63, 2.44
and 248 among the dietary treatment groups
BP, BP+05%SBTLM and BP+1.0% SBTLM,
respectively. The data revealed that significantly
better (P<0.01) FCR were observed in both sea
buckthorn supplemented groups (BP+0.5%SBTLM
and BP+1.0%SBTLM) compared to control group
(BP).

Interaction of breeder diet x post hatch diet

The interaction effect of FCR during 0-4
and 4-8 week of experimental feeding in
(BB+0.5%SBTLM)+(BP+0.5%SBTLM) group
birds showed significantly better (P<0.05) FCR
compared to BB+BP, while interaction between
breeder x post hatch on means of overall FCR (0-8
weeks) were not significantly different among
the various treatment groups, while the FCR in
group (BB+0.5%SBTLM)+(BP+0.5%SBTLM) has at
lower side compared to BB+BP. In addition it was
found that phase wise and overall FCR were better
in (BB+0.5%SBTLM)+ (BP+0.5%SBTLM) group
among all treatment groups (Table 6 and Fig. 1c).

Discussion

1.  Body weight Gain

Sea buckthorn leaves contains high crude protein
and possess many bioactive substances notably
lipids, fatty acids, vitamins, flavonoids, tannins,
phenols, progestin, amino acids, minerals like
calcium and phosphorus. Sea buckthorn leaves also
contain coumarine, triterpenes, steroids, amyrinsm,
organic acids, unsaturated essential fatty acids and
posseses growth promoter, immune-modulator,
anti-coagulant, anti-spasmodic, anti-pyretic, anti-
oxidant and many more other beneficial properties.

The body weight gain was comparatively

higher in 0.5%SBTLM supplemented group
in both breeder and post hatch diet as
compared to control group throughout the

experimentation. The interaction effect of SBTLM
supplementation ~were also comparatively
higher in (BB+0.5%SBTLM)+(BP+0.5%SBTLM)
supplemented group as compared to control
group throughout the experimentation i.e.
supplementation of 0.5%SBTLM in both breeder
and post hatch diet had beneficial effect in terms
of body weight gain due to synergistic effect of
SBTLM in both breeder and post hatch diet. This
may be due to supplementation of sea buckthorn
leaf meal in chicken may result in optimization of
growth and production traits in poultry due to its

© Red Flower Publication Pvt Ltd

nutritional metabolites. The results obtained in the
present study fall in line with the findings of Singh
et al. (2019b), Xuchan (1989), Wang (1997), Shao et
al. (2001), Geetha et al. (2002), Biswas et al. (2010),
Ma et al. (2015), Pathak et al. (2015) and Sharma et
al. (2018).

2. Feed Consumption

During entire study period no clear cut trends
were observed in breeder as well as in post hatch
dietary treatment groups. The phase wise and
overall feed consumption amongst various dietary
groups were not significantly different. It was also
observed that there was no adverse effect with
respect to weekly and overall feed consumption
due to SBTLM supplementation in post hatch
chicks in various dietary treatment groups during
summer season.

3. Feed Conversion Efficiency (FCR)

The overall FCR (0-8 weeks) were significantly
better (P<0.05) in both SBTLM supplemented
groups in breeder diet as well as in post hatch
diets among the various dietary treatment
groups. The interaction effect of SBTLM
supplementation for FCR were significantly better
(P<0.05) in (BB+0.5%SBTLM)+(BP+0.5%SBTLM)
supplemented group as compared to control group
during different phases (0-4 weeks and 4-8 weeks)
of experimentation. It was also observed that
supplementation of 0.5%SBTLM had synergistic
effect in improving the FCR of coloured breeder
birds. The findings of presentstudy are in agreement
with the findings of Liu et al. (1989), Singh and
Sharma (2008), Chen et al. (2011), Kaushal and
Sharma (2011), Zhao et al. (2012), Aminullah (2012),
Ma et al. (2015), Pathak (2015) and Sharma et al.
(2018), Singh et al. (2019) who have also reported,
improvement in FCR with the supplementation of
sea buckthorn.

Conclusions

Sea buckthorn (SBT) is a marvelous plant with
having a lot of medicinal ant nutritional properties
for the welfare and health issues of human as well
as animal. The leaves, seeds and fruit residues
contains high crude protein, amino acid, calcium
and phosphorus, they have advantages as basic
materials for feed formulations for poultry. Due
to presence of several nutritional and bio active
compounds leaves of sea buckthorn, it serves as
good growth promoter. On the basis of above facts,
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it can be concluded that dietary supplementation
of 0.5% SBTLM in breeder diet and there after
dietary supplementation of 0.5% SBTLM in post
hatch chicks obtained from the aforesaid breeders
resulted in better body weight gain and feed
conversion efficiency (FCR).
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