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The purpose of the current study was to study the impact of dietary supplementation of various levels of
vitamin E and inorganic selenium (Sodium selenite) on daily egg weight, egg mass and egg production, accumulative
egg per hen per week, final body weight gain for males, and feed conversion in both males and females of Japanese
quail birds (Coturnix coturnix japonica). The study was conducted in the nutritional laboratory at the Veterinary
Techniques Department/ Kalar Technical Institute /Garmian Polytechnic University in Iraqi Kurdistan region for a
period of eight weeks from Apr 15 2021 to Jul 15 2021. In this study 128 birds (12 weeks old) were employed, they
were raised in a cage system, measuring 50 width inches x 60 lengths inches x 60 height inches. Four supplemented
dietary treatments from the experimental birds were designed as different levels of food regimens, then each
treatment was subdivided equally into eight replicated cages. The used experimental diets were: 0 = the basal diet
(control) with no additions, T1 = 1.0-gram vitamin E and selenium mixture/kg diet, T2 = 1.5-gram vitamin E and
selenium mixture/kg diet, T3 = 2-gram vitamin E and Selenium mixture/kg diet. As a result of this study, egg
production (HD%/week), egg accumulation (eggs per hen per week), egg mass (gram per day), feed intake (gram
per day), and feed conversion ratio (kilogram feed per kilogram egg) were altered significantly (P<0.01). Whereas,
egg weight (g) and final body weight (g) for males were not significantly impacted (P>0.01). In a conclusion, it was
obviously shown that vitamin E and sodium selenite were effective supplementary nutrients for enhancing the
reproductive performance of Japanese quail hens, so it is recommended to use this diet in the different poultry farms
in order to increase some productive and reproductive features levels.
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Introduction

The Japanese quail (Coturnix coturnix
japonica) has been found in many countries
especially in East Asia. It was first considered a
subspecies of the common quail, it is now
considered as a separate species. Since the 12th
century, the quail has actively participated in
human life and has continued to be important to
Around the world,
Japanese quail are grown and used to produce
eggs and meat. This particular kind of bird is
identified by its quick development and sexual
maturity, which occurs in around 42 days. The

business and science.

two essential nutrients for quail birds' excellent
growth and reproduction are selenium (Se) and
vitamin E. Chicken egg production is regarded
in the

management of poultry and other animals (1).

as a critical economic concern

Numerous studies have shown that adding
vitamin E and selenium to drinking water
improved and protected certain aspects of
semen, which may have been reflected in the

male Muscovy ducks' fertility rate (2).
Conversely, (3) found that adding
supplementary vitamin E increased the

hatchability of eggs, their bulk, and the
survivability of the embryo in Japanese quail.

The body's enzymatic and non-enzymatic
antioxidants scavenge excess free radicals
under normal circumstances. On the other hand,
oxidative stress can happen if the antioxidant
system cannot handle the quantity of oxidants
generated (4,5). Oxidative stress has the
potential to adversely impact a number of
factors, including the productivity and
reproductive efficiency of bird species, as well
as the pace and features of egg production,
hatchability, and fertility.

Many selenoproteins and enzymes involved
in DNA repair, fertility, and productive
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qualities include a significant amount of
selenium (6). Both organic and inorganic types
of selenium are present in the nature. Seleno-
methionine is the primary organic form of
selenium, whereas sodium selenite (Na2SeO3)
is an inorganic form. Although diets rich in
maize and soybean meal frequently meet birds'
requirements for selenium, it is generally
recommended to supplement diets with 0.5 mg
of Se (maximum rate) per kilogram to support
bird health and production (7).

(8) Found that neither selenium (0.4 mg/kg) nor
vitamin E (160 mg/kg) affected feed
consumption, egg size or shell thickness,
albumen weight, or the ability of eggs stored for
seven days to hatch. However, the results of the
study found that the study treatments had no
appreciable effect on egg production rate, feed
conversion rate, shell-to-yolk ratio, or the
percentage of eggs that hatched after 10 days of
storage. According to a previous study, adding
selenium to the diets of Japanese quail
enhanced HU and decreased yolk lipid
peroxidation, hence prolonging the shelf life of
eggs (9). Vitamin E functions as the primary
antioxidant in egg yolk lipids by stabilizing
lipid peroxides and interrupting the cycle of
lipid peroxidation (5). Studies have indicated
that supplementing chicken feed with vitamin E
enhances the growth of the meat as well as its
nutritional value, including its fatty acid
composition and shelf life (10).

(11)  investigated how the chemical
composition and sensory characteristics of
Japanese quail eggs (Coturnix japonica) were
affected by organic dietary supplements
containing vitamin E and selenium. In Japanese
quail, supplementing with selenium and
vitamin E has been shown to increase selenium
levels, protein, and antioxidant qualities while

lowering  cholesterol and egg  fat.
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Administration of 60 IU kgl of her Vit.E also
increases feed consumption, egg production
rate and egg quality attributes such as haugh

units, egg weight and vitelline membrane
thickness (12).

Se and Vit.E work together to protect cells
from free radical damage (13). In addition,
selenium-deficient birds absorb less vitamin E,
so its metabolism is closely related (14,15). In
addition, dietary Se increases the vitamin E
content of chicken, egg yolk, and plasma (6).
Therefore, it is unsurprising that researchers are
interested in studying the combination of
selenium and vitamin E. It has been
demonstrated that vitamin E and selenium have
positive effects on the quality characteristics of
laying hens' stored and uncooked eggs as well
as on the rate at which eggs are produced (16,
17). However, nothing is known about how
these antioxidants affect the productivity of
Japanese quail in Iraqi Kurdistan region poultry
farms and backyard birds. The purpose of this
experiment was to demonstrate the effects of
different vitamin E levels and inorganic
selenium sources on productivity and
oviposition traits in Japanese quail.

Materials And Methods

Management Of Animals And Design Of
Experiments:

This investigation was conducted in the
nutritional laboratory at the Veterinary
Techniques Department/ Kalar Technical
Institute/ Garmian Polytechnic University in
Iraqi Kurdistan region for a period of eight
weeks from Apr 152021 to Jul 152021. A total
of 128 Japanese quail (12 weeks old) were used,
and they were raised in a box-like cage pattern,
in different dimensions of 50 width x 60 length
x 60 height under circumstances of 23-27 oC
temperature and 60-70% humidity.
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The daily lighting schedule was designed to
be 16 hours of light and 8 hours of darkness.
The treatment groups had different levels of
dietary supplements, with (0) representing the
baseline diet (control) with no additions (0 Vit.
E+ Selenium), Tl =
selenium/kg diet, T2 = 1.5 grams vitamin E +
selenium/kg diet, T3 = 2 grams vitamin E +
selenium/kg diet. All birds (96 females and 32
males) were randomized into vertical batteries
(3 females per male per cage) in a
randomization design with 4 treatment groups

1 g vitamin E +

and 8 replicates per treatment group. The basic
diet is a commercial feed containing 20% crude
protein and 2750 ME kcal/’kg diet. The
imported Vit.E+Selenium was purchased from
the veterinary and agricultural products
business (VAPCO) based in Jordan. Each gram
includes 20 international units of vitamin E and
2  milligrams Each

experimented group was provided by restricted
the dietary feed (30gram/bird).

of sodium selenite.

Positive Qualities

Daily egg production and egg weight were
measured in each replicate of treatment groups
for 12 weeks, and egg mass and feed conversion
were calculated according to (18) three weeks
after the start of the experiment. To calculate
weekly feed consumption, we calculated the
average daily feed intake of chickens in each
replicate. The average egg weight and final
body weight growth of males were assessed by
weighing 10 eggs produced daily in each
replicate throughout the course per a week.

Statistical analysis

Data were examined using SPSS version 24
for statistical analysis. The Duncan test (1955)
(19) was used to evaluate the completely
randomized design (CRD) and significant
differences among treatments it means at a 5%
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significance level.
Results and Discussion

The Table 1 shows the influence of dietary
selenium levels and vitamin E on the
reproductive performance, of Japanese quail.
Hen day egg production (HD%/week), egg
accumulation per hen per week, egg mass
(gram/day), feed intake (gram per day), and
feed conversion ratio (kg feed/kg egg) were
influenced significantly by the treatments
(P<0.01). While egg weight (g), body weight
increase and ultimate body weight (g) were not
impacted in statistical significance (P>0.01).
Egg production (HD % week), egg
accumulation (eggs/hen/week), and egg mass
(g/day) were substantially higher in all
treatments supplemented with selenium and
vitamin E at all doses (1, 1.5,2 gm/kg diet) than
in the control group (without vitamin E and
selenium supplemented).

Egg production (HD%/week) and egg
accumulation per hen per week were higher in
diets supplemented with 1 g/kg vitamin E and
selenium compared to the control and T3
(P<0.01). Egg production (HD%/week) and egg
accumulation per hen per week were not
changed significantly between T1 and T2
(P>0.01). Egg mass (gram per day), feed intake
(gram per day), and feed conversion ratio
(kilogram feed per kilogram egg) were
considerably greater in treatments than in
controls, with the exception of the feed
conversion ratio, which was significantly lower
in treatments. In contrast, among diets there
was not significant differences (P > 0.01)
supplemented with vitamin E and selenium
with relation to the three characteristics listed
below. The effect of dietary vitamin E and
selenium on productional performance in
Japanese quail, as shown in Table 1, was not
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affected by treatments (P>0.01) for egg weight
and body weight gain and final body weight of
male Japanese quail, and for these traits, there
were no significant differences (P > 0.01)
among the treatment groups. According to the
findings of current study, the dietary treatments
of vit. E and Se have a substantial impact on
productive performance features as shown in
Tablel. However, the impact on egg weight (g)
and ultimate body weight growth was not
significant for males (Tablel).

Throughout the investigation, a high
statistical difference (P<0.01) in the hen day
egg production (HD %) of this type of bird fed
with vit. E and Se between the three groups and
the control one. Similar authors' observations of
a rise in (HD%) (3, 20, 21, 22). On the other
hand, (10) found that during the course of the
eight-week trial, there were no appreciable
differences in feed intake, egg production, or
feed conversion ratio (FCR) when given
nutritional dietary supplements containing
selenium and vitamin E (p>0.05). Findings
from this study that relate to FCR are consistent
with those from (16, 23). However, the results
of this study are different from those of (23). In
terms of feed intake, the result of the present
work similar to (24), but they differ in relation
to feed conversion ratio. results are also similar
to those of (25) in egg production. The findings
of the study also support those of (26) about the
beneficial impact of selenium supplementation
on FCR. Additionally, this study supports (27)
conclusions in terms of the control groups with
the minimum production of eggs. (28) found
that significant differences in egg production
between groups caused by adding selenium
supplements and vitamin E to the diets of laying
hens.
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Table (1) Effect of supplemental dietary vitamin E plus selenium on productional performance in

Treat | Egg Accumulation Egg mass @ Feed Egg Feed Final Body
Produc | egg per hen per | g/day intake weight Convers | weight gain
tion week g/day (2 ion (males) gm
(HD %/ Ratio
Week) kg feed

/kg egg

TO 68.8 a 4.816 a 7.17a 25.35b 1042a | 3.546b | 150 a

T1 83.39c¢ | 5.836¢ 9.025b 22.7a 10.86a | 2.524a | 1658 a

T2 80.41 bc | 5.628 bc 8.692b 21.75a 10.81a | 2.529a | 1634 a

T3 7731b | 5411b 8.492b 22.11a 10.87a | 2.617a | 166.2 a

However, multiple investigations (29, 30)
failed to detect a measurable effect of selenium
Supplementation on egg weight or daily egg
production. According to the research that
conducted by (31), feeding turkey birds by
organic selenium produced eggs that were
generally heavier than those fed inorganic
selenium that its lighter in weight. Feeding hens
with variations in vitamin E and selenium
concentrations, according to (32), had no effect
significantly on egg number production or
weight of egg. In fact that the current research
similar to the result outcome of (29, 30, 32) in
egg production and egg weight features.
Selenium supplementation decreases FCR and
feed intake, according to (33) the action of
metabolism and thyroid hormones depend on
selenium. (34) claims that supplementing
laying hens' diets with vitamin E boosts egg
production while minimizing the negative
effects of high ambient temperatures in the
middle of summer. Additionally, he stated that
vitamin E makes a considerable difference in
reducing the risk of oxidative damage to the
liver and other organs. Meanwhile, (8) found
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that the study's treatments had no discernible
impact on the proportion of the feed conversion
ratio (FCR) and generated eggs. It has been
shown that intake of vitamin E is correlated
with its accumulation in egg yolk, fetal liver,
and other organs, significantly decreasing or
lowering lipid peroxidation. For the developing
fetus to continue receiving antioxidant
protection, 100  milligram/kilogram  of
supplementary vitamin E is enough (35).

The egg yolk and white absorb selenium from
the diet as well. Selenium levels in chicken
embryos are higher, and lipid peroxidation is
associated with lower levels (6). In a study,
supplementing diet with selenium increased
egg production percent and egg mass, and made
to decrease feed conversion ratio more
significantly (P < 0.05) than the other groups
which had no significant changes (P > 0.05).
After selenium supplementation, the enzymes
glutathione peroxidase (GPX) and superoxide
dismutase (SOD) were more active. Selenium
also increased (P >0.05) blood glucose and the
levels of T3, T4. The investigator also came to
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the conclusion that supplementing laying
Japanese  quail with up to 0.4
milligram/kilogram Selenium had no adverse
effects on their performance,
defense, thyroid activity, or functional egg
quality (36).

antioxidant

Due to the hen's hormonal changes during the
process of developing into a sexually mature
bird, dietary supplementation with Selenium
and Vit. E may have an impact on egg
production (18, 37, 38, 39). Since there is a
significant positive correlation between egg
production and the blood plasma concentration
of these hormones, the increase in egg
production in the vitamin E and Selenium
treatment groups may be participated in the
rising sex hormone concentration in blood
plasma (40). When comparing the treatment
group to the control group, there was a
considerable increase in the cumulative egg
number among vitamin E and Selenium.
Selenium affects the receptor sites for sex
hormones and takes part in their production,
secretion and storage (41). This is probably
because treatment groups' blood plasma
alkaline phosphates activity was much higher
than that of the Selenium blood plasma and
vitamin E (42). When comparing the treatment
group with the control one a considerable
increase in the cumulative egg number among
vitamin E and Selenium was found. The sex
hormones that are produced, secreted and
stored, in addition to the sites of their receptors
all are affected by selenium (41). This is
probably because treatment groups' blood
plasma alkaline phosphates (ALP) activity has
increased significantly, especially in vit. E and
Selenium blood plasma (42).

The egg production percentage for the entire
time of experimentation was not, significantly,
impacted by the amount and source, of
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selenium, and not by the interaction, of these
factors, according to research performed by
(43) on the effect of selenium level and/or
egg production,
Comparatively speaking to chickens fed a
control diet, the growing Selenium content
reach to 0.40 ppm significantly increased egg
weight and egg mass. Both the inorganic and
organic types of Selenium supplementation had
the same result when compared to the control

group.

source on attributes.

Between the usage of inorganic and organic
selenium supplementation, there were no
differences in laying hens’ egg, production,
egg, weight, and feed intake this is according to
(44, 45). The last above researches also support
to the conclusions of the current study about the
crucial impact of vit. E and Selenium, on egg
mass, FCR, and egg production rate.

Conclusions

Combination of these two diets as
supplementations in feed of laying Japanese
quail significantly (P<0.01) improved the
majority of productive performance traits
which including egg day production percentage
(HD%), egg mass, accumulative egg per hen
per week, feed intake gram/day, and feed
conversion ratio (FCR). More research is
recommended to study the combined effects of
vitamin E and selenium on various bird species,
including Japanese quail, to improve their
physiological, productive, and reproductive
characteristics. Additionally, further
investigations should be conducted on the role
of trace elements in poultry farms.
Consequently, the use of vitamin E and
selenium as supplementary nutrients is
advocated to enhance the reproductive

performance of Japanese quail layers.
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