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ABSTRACT

This study was established to investigate the influence of phytogenic
supplementation on fertility and hatchability percentages for Broiler
breeder flock. A total of 500 females and 55 males Ross 308 broiler
breeders were allotted into two groups; the first received one cm of
Activo@ * (specific formulation of essential oils) per liter of drinking
water for five successive days each month throughout the experimental
period (six months of production), while the second was a control one.
64,320 eggs were used for investigating fertility and hatchability traits
throughout three production stages; the first one extended from the 6th to
the 13th week. The second was extended from the 14th to the 21st week
and the third stages extended from the 22nd untill the 29th week of laying.
Phytogenic  supplementation  significantly improved fertility and
hatchability percentages (scientific and commercial) as well as the weight
of hatched chick. Unhatched and culled percentages were significantly
declined especially those of early stages of production. Meanwhile, there
was non-significant influence on embryonic mortality, piped live and dead
percentages. Supplementation of essential oils to broiler breeders flocks
during early stages of production is recommended.

Keywords: Breeders, Phytogenics, Hatchability, Fertility, Embryonic
mortality

1. Introduction

Production of healthy and safe chicken foods of high profitability is the
main objective of poultry men. Improving feed conversion ratio used to
increase production profit; this may be achieved through reducing the
activity of digestive microbiota, which competing host for nutrients. Early
investigations used in-feed antibiotic growth promoters (AGPs) to suppress
sensitive intestinal bacteria and in turn improve chicken performance
(Dibner and Richards, 2005; Dahiya et al., 2006 and Castanon, 2007).
Whereas, prolonged use of antibiotics creates antimicrobial resistance, that
has negatively affected consumer's health (Nue, 1992 and Rahmatnejad et
al., 2009). Therefore, the recent scientific trend shifted to alternative,
viable, safe and natural non-antibiotic growth promoters. Phytogenic is a
group contains substances of plant origin used as feed additive to improve
animal’s growth performance. Some people used the term essential oil as a
Phytogenic. However, they only show the plant-derived compounds
category. Phytogenic feed additives are classified into four groups; sensory
feed additives affect scenery/organoleptic properties of animal products
and increase the palatability of commercial feed). Technological feed
additive's antioxidants reduce the mycotoxin in animal feed). Zootechnical
feed additives affect immunomodulation; improve digestion).
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Promoting the growth from the nonmicrobial origin (improve the quality
or performance of animal products, etc.) Singh and Gaikwad, 2020.
Biochemical analysis of PFAs showed that these extracts are rich in
beneficial biomolecules such as anethole, allicin, allyl-isothiocyanate,
cineole, carvacrol, capsaicin, linalool, piperine, and thymol, which
improved poultry performance Windisch et al., 2008; Yang et al., 2009;
Applegate et al., 2010; Hippenstiel et al., 2011; Puvaca et al., 2013).

Garlic (Allium sativum ), thyme (Thymus vulgarus ) and cornflower
(Echinacea purpurea ) have recently been reported to exert a wide range of
beneficial effects on the production performance (weight gain, feed
conversion, egg production and quality) of broilers and laying hens
(Aji et al., 2011; Rahimi et al., 2011; Khan et al., 2012). Ather, (2000)
found that supplementation of essential oils to the breeder hens increased
egg productivity. Moreover, Alcicek et al., 2003; Cabuk et al., 2006 found
out the improvement of laying quality performance and egg production in
laying hens after addition of essential oils as feed supplements. Positive
effect of dietary essential oils mixture on the strength of egg shell of quail
breeders was reported by Olgun and Yildiz, (2014). However, limited
reports have documented the effect of phytogenic feed additive on the
hatchability performance of breeder's egg in the hatchery. So, this study is
tried to investigate the effect of phytogenic feed additive on fertility and
hatchability for breeder stock throughout six months of production.

2. Material and methods

A total of 64,320 eggs breeder broilers Ross 308 (500 breeder females and
55 males) were used in this study. The flock was a private farm belongs to
a commercial company in Egypt. The flock was reared according to the
brochure of the breed and its guidelines either in growing or laying
periods. The data was taken after kind agreement of the authorized
manager.

2.1. Flock Management:

House floor was 60% slate at the center and 40% deep litter at both sides.
Nest boxes were at the slate portion. Egg collection was done at least three
times per day. Sex ratio was 9-10 males / 100 females, starting at 21
weeks of age by mixing half of the total number of required males (those
that are the most mature), then the second most mature quarter was mixed
again, a week later the last quarter was introduced into the flock.

At 5% egg production, feed was changed from grower to breeder laying
commercial ration (11.43 ME (MJ/kg), 17% crude protein, 4% crude
fiber, 3.5% Calcium). In addition challenged feeding program was
practiced to satisfy peak production from feed requirements. Separate sex
feeding system was done; female feeding system have grills fitted to
prevent accessing of males to their feed, on the other hand male feeding
was raised to a height to prevent females to access them. Clean good-
quality water was allowed to the flock by Ad libitum access to a nipple
drinkers system (9-10bird per nipple). The breeder house was tightly
closed, and the light intensity and day length were increased at the laying
period to reach 3 — 6 foot-candle (intensity) and 15-hours day length to
match the reference standard of the breed requirements. A continuous
monitoring for males and females was done (body weights, egg number
and egg weights matched with the breed reference).
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2.2. Experimental design

The house was divided into two equal parts using wire welded net 5x10
cm. All equipment (especially water lines and their separate tank) and
birds (either males or females) were divided in order to allocate two
groups of birds; the first one was received 1cm of Activo@ * (specific
formulation of essential oils Table 1) per liter of drinking water for
successive five days each month for six months experimental period of
production, while the second group was received no thing in drinking
water as a control one. A total of 64,320 eggs of Ross breeder broiler
breed were used in this study; 1340 eggs were incubated once every three
days of collection (670 eggs per group) and divided into 5 replicates per
hatch per month per group (134 eggs per replicate) throughout the
experimental period of 48 hatches started in June until November.

2.3. Incubation and hatching

Eggs were stored only for three days at 18 C with relative humidity (RH
%) of 75%. All strict measurements of hatchery cleaning and disinfection
were done using Vericon S@ by 10ml per litter of water for disinfection
of all hatchery equipment and spraying eggs. Moreover, formaldehyde gas
fumigation was used for eggs disinfection (Mixing of 40 ml formalin 40%
and 20 g Potassium permanganate, KMNO4) / m3 of cabinet area for
about 20 minutes then the gas expelled). Six setters were used for egg
incubation throughout the experimental period. Eggs were set vertically
with broad end up in the setting trays according to their treatment groups.
The temperature was adjusted at 37.50C and RH % was 60-65%. Eggs
were turned automatically every an hour daily until the 18th day of
incubation with turning angle was +45 degree from vertical position. The
eggs were transferred to the hatcher at the last three days (18th day of
incubation) in chick boxes corresponding to each group of treatment. On
hatching day; the chicks were removed to the brooding house while non-
hatched eggs were broken and examined for fertility, hatchability and
mortality percentages.

2.4. Studied traits

Fertility and hatchability traits were measured on 64,320 Ross 308
breeders' eggs throughout three production stages; the first stage extended
from 6th to 13th weeks of production, the second stage from 14th to 21st
weeks of production and third stage extended from 22nd till 29th weeks of
production.

The measured traits were: Fertility percentage (No. of fertile eggs/Total
number of eggs set)*100; Scientific hatchability percentage (No. of
hatched eggs/Total number of fertile eggs)*100 and commercial
hatchability percentage (No. of hatched eggs/Total number of eggs
set)*100. Moreover, clear eggs percentage; embryonic mortalities (early
embryonic mortality from zero to seven days of incubation, mid
embryonic mortality from eighth to 14th day of incubation and late
embryonic mortality from 15th to 21st days of incubation) and piped live
and piped dead embryos were measured on more than 15,000 non hatched
eggs in addition to culled chicks' percentage.

2.5. Statistical analysis

Data were analysed using SAS software (SAS, 2009).

The effect of treatment on the hatchability parameters were analysed using
GLM. According to the following statistical model

Xij = p + Ti + Pk +eikj

Where:

Xij = Variable measured

W = Overall mean

Ti = Effect of treatment i

Pk= Effect of period k

eikj = Random error

The results were expressed as means + SE and p < 0.05 was considered to
be significant.

3. Results

3.1.First production stage (6th:13th weeks)

Inclusion of Activo@ in the drinking water of Ross 308 breeders at the
period of the 6th to 13th weeks of egg production had significantly
decreased un hatched eggs percentage either as clear eggs or dead embryo
percentages. Moreover, within un hatched eggs, percentage of clear eggs
was higher than percentage of dead embryos in both treated and control
treatments (Table 2). On the other hand, fertility, scientific and
commercial hatchability percentages of Ross 308 breeder flock drank
water treated with Activo@ revealed non-significant slight effect in
comparison to control breeders.
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Although Activo@ supplementation during this production period had no
significant effect on embryonic mortality percentages (early, mid, late and
total), piped (live and dead), culled chicks percentages as well as chick
weight (p<0.05) (Table 3).

3.2.Second production stage (14th:21st weeks)

The results clarify that eggs obtained from Ross 308 breeder hens treated
by Activo@ had significantly higher fertility and scientific hatchability

percentages at 14th: 21st weeks of egg production (87.48 and 87.45)

compared to those hatched from control hens (83.49 and 85.87).
Although, differences between breeder groups drank Activo and control
groups for scientific hatchability and hatched chick weight were not
significant, activo treated groups reported numerically higher values. On
contrary, dead embryos and clear eggs percentages from treated breeders
showed significant decrease and dead embryos percentage was higher
than clear eggs percentage in either treated or control groups.

Moreover, culled chick percentage significantly (p<0.05) decreased from
Activo@ received breeder hens groups compared to control groups,
(Table 3).

3.3. Third production stage (22nd: 29th weeks)

Hatched Chick weight, scientific and commercial hatchability percentages
increased significantly (p<0.05) for the eggs hatched from Ross 308
breeders treated by Activo@ at the late period of egg production (Table
2). All other estimated parameters during this production period were
better for Activo@ treated groups compared to control but with no
significant differences.

3.4. Overall production Period (6th:29th weeks)

Generally, inclusion of Activo@ to drinking water improved hatching
performance of the Ross 308 breeder eggs. Where fertility, scientific
hatchability, commercial hatchability, unhatched, clear egg percentages as
well as chick weight changed significantly (p<0.05) for eggs laid from
breeder hens drank treated water by Activo@. These results are in contrast
to embryonic mortality (Early, mid, late and total), piped (live and dead),
and culled percentages, which reported non-significant variation between
treated and control hatched eggs.

Figure 1 (A and B) showed the average monthly scientific and
commercial hatchability percentages obtained from eggs hatched from
Ross 308 breeder flock drank Activo @ group (treated) in comparison to
control group during the production period. The trends of these curves
clearly demonstrate that the scientific and commercial hatchability
percentages for treated breeders exceeded the hatchability of control eggs.
In treated eggs the trend of scientific hatchability percentage remained
relatively constant around 80% the same as commercial hatchability
percentage for the same group at the fifth month. On the other hand, the
trends of scientific and commercial hatchability percentages in a control
group at the 5th month were abruptly declined from about 81% to 77%
and 65% to 57%, respectively.

Table (1) Ingredients and composition of Activo@

Activo@ ingredients Percentage
Crude protein 0.00%
Crude fat 1.20
Crude fiber 0.00%
Crude ash 0.20%
Sodium 0.10%,
Methionine 0.00%
Lysine 0.00%
Moisture 67.40%

Composition per 1000 ml Oregano oil (origanum vulgar(2b))carvacrol>58.29)97g, cinnamon oil
(cinnamomum zeylanicum(2b))(cinnamaldehyde>>1.65g)3g, citric acid (e330)150g, pectin 44g,

sodium chloride 2g, destilled water up to 1000ml
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Table (2): Means + SE for fertility, hatchability percentages, hatching
weight (gm) as well as percentages unhatched eggs (dead embryos, clear)
from Ross 308 breeder flock (drank Activo @ (treated) versus control
group) during different production periods.

Production period (week)
Total (6 -
ltems 6- 13 14- 21 22- 29 29)
Con Tre Con Tre Con Tre Con Tre
trol ated trol ated trol ated trol ated

76. 78. 84. 87
Fertility OL7 942 834 874 56+ 62+ 25+ 17+

%) 88172 7822' 9;12' 8822' 09 09 07 07
4 3 6" 6°

Scie 882 894 858 sra o 8 84 86
- 91+ 28+ 66+ 62+
Hat ntifi 3+0. 8+0. 7+0. 5%0. 10 0.9 06 06
cha ¢ 94 93 87" 88 L, o 5

bilit
y £ g9 843 719 765 20 % LTS
mm 38+ 79+ 62+ T76%

(%) o8+l 8+l 2+1. 8+l
ecci 2, 4 e 13 13 10 10
al 3b 12 3b 28

94, 101 96. 101
93+ A+ 56+ 5%
1.6 1.7 1.4 14

Chick 110. 114. 110. 114,
weight 05+ 34+ 05+ 34+

(gm) 181 179 181 179 & o L o
Dea g0 574 280 234 o 35 2824
d +08 408 84l 151 75+ 22+ 13+ 21+
Unh emb _7; _6‘; l_la. 1_3b' 13 12 10 10
atch  ryo 0 8 0 0P
ed Cle 23. 21 15 12
%) a 190 155 165 125 .- oo oo oo

3+1.  4+1. 1+0. 2+0.
€99 2 18° 87 gob 0.9 0.9 0.7 0.7

S 4 3 6° 5

Means within the same raw carry different superscripts for each period are
significantly different (P <. 0.05)

Table (3): Means + SE for Mortality, culled %, piped % of eggs from
Ross 308 breeder flock drank Activo @ group (treated) versus control
group during different periods of egg production.

Production period (Week)

6- 13 14- 21 22- 29 Total (6 — 29)
Items
Cont Trea Cont Treat Cont Treat Cont  Treat
rol ted rol ed rol ed rol ed
E 3.40 3.17 3.68 3.56 3.56 3.28
ar 03 03 gg 02 03 (2).3; 01 01
ly 1 0 ' 9 3 i 8 8
M 3.13 2.77 2.77 2.42 17+ 1.69 2.58 2.32
Mor id +0.2 +0.2 +0.1 +0.1 OlZE +0.2 +0.1 +0.1
talit 0 2 9 9 ’ 1 2 2
y L 3.3+ 2.95 28+ 2.76 5.89 5.62 3.85 3.66
(%) at 033 +0.3 031 +0.3 +0.3 +0.3 +0.2 +0.2
e ' 3 ' 1 6 5 3 3

T 10.8 9.87 115 10.9 15.3 13.8 12.3 11.4
ot 1+0. +0.6  8+0. 0+0. 0+0. 4+0. 9+0. 1+0.
al 68 7 63 64 73 72 42 42
0.14 012 042 0.31 0.60 0.58 0.38 0.32
Culled % +0.0 +0.0 0.0 +0.0 +0.1 +0.1 +0.0 +0.0

9 9 9 9 1 2 6 6
L 032 028 02 018 037 03 . 02
Pipe  ve 00  £00 $00 00 00 00 o *00
q 7 7 7 7 8 8 : 4
) D 018 025 . 031 046 071 031 041
ga 00 00 oo 00  *00 00 0.0 00
d 9 9 : 8 9 9 5 5

Means within the same raw carry different superscripts for each period are
significantly different (P <. 0.05)
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4. Discussion

Unfortunately, the scientific investigation covered the effect of
inclusion of essential oils on the breeder hatching quality are still lacked.
Previous studies assessed the impact of dietary supplementation of
essential oils on hen's laying performance and egg quality. Olgun, 2016
stated that dietary supplementation of essential oils upgraded the egg
quality parameters of laying hens. Additionally, Ding et al., 2017 reported
that inclusions of essential oils in layers diet improved HDEP and FCR at
21-25 weeks of age. Furthermore, Supplementation of a diet with essential
oils improved feed efficiency of the broiler breeders who in turn resulted
in better average egg production (Ather, 2000). Liu—Fengtlua et al., 1998
demonstrated that addition of essential oils to layer's feed alleviated the
hazard effects of heat stress on egg production.

This trial tried to discuss a detailed view about the effect of essential oils
supplementation in drinking water during the production period of broiler
breeders on the hatching quality throughout six months of egg production.
The results showed that inclusion of essential oils in the diet of breeders
Ross 308 showed significant increase of the percentages of fertility,
scientific and commercial hatchability. These results are compatible with
Bozkurt et al., (2009) who argued by supplementation of essential oils in
the broiler breeder diet improve fertility and hatchability. However, Olgun
and Yildiz, 2014 suggested that addition of different concentration of
essential oils to quail feed during 60 days of egg production did not
improve egg fertility or hatchability percentages. Moreover, the reported
percentages of the embryonic mortality (early, mid and late) maintained
with no significant change during the experiment period. Botsoglou et al.,
(2005) stated that the diet of layer supplemented with mixture of essential
oils didn't affect either on the egg production or the feed efficiency
significantly. On the other hand, the results of this study showed that
supplementation breeder flock by essential oils produce heaviest chick
weights the same like Bozkurt et al., (2009) who reported that gradual
increase of the dietary dose of essential oils in broiler breeders positively
affected on chick weight. These benefits of dietary essential oil
supplementation could be attributed to various modes of action from the
essential oils that have been shown in earlier broiler and layer case
studies, such as antimicrobial, enzymatic, antioxidative, and immune
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stimulator effects (Ultee et al., 2002; Jamroz et al., 2003; Basmacioglu et
al., 2004; Botsoglou et al., 2005).

5. Conclusion

The results from this study concluded that the addition of essential oils as
phytogenic additives to drinking water of broiler breeders positively
affects fertility and hatchability parameters, especially during early stages
of production, although it does not affect mortality percentage
significantly, further studies are required to explore the definite
mechanism of essential oils on hatching parameters of breeder broiler

eggs.
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