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Abstract

This study was conducted at the Animal Production Department farm, College of Agriculture and
Forestry, University of Mosul, from December 1, 2024 to February 22, 2025. Sixteen Awassi ewes
and their litters (16 lambs) were used and randomly assigned to four treatments to study the effect of
feeding frequency (twice and three times daily) and nano-selenium (2 and 4 mg daily) on lamb
weight, weight gain, and some blood biochemical parameters. The average weight of the ewes was
50.93 + 1.86 kg, and the average weight of the lambs was 4.64 + 0.09 kg. The ewes and their litters
were divided into four feeding groups, each consisting of four ewes and four lambs. They were fed a
concentrated feed with a 6-hour grazing period per day. The results showed that the body weight of
lambs in the two groups, whose mothers were fed three times daily in the fourth, sixth, eighth, tenth,
and twelfth weeks of the treatment, increased by 12.86, 18.50, 22.75, 24.16, and 26.08 kg,
respectively. Regarding the effect of Nano selenium levels on lamb body weight, it was observed
that lambs whose mothers were fed 4 mg Ns in the sixth, eighth, tenth, and twelfth weeks were
weightier than lambs whose mothers were fed 2 mg Ns. However. The three-times-daily feeding
treatment achieved the highest weight gain of 21.42 kg and the highest average daily weight gain of
0.31 kg/day. The 4 mg/day nano-selenium treatment achieved the highest weight gain of 29.72 kg
and the highest average daily weight gain of 0.30 kg/day. The fourth feeding group (three feedings
and four with selenium) achieved the highest weight gain of 21.87 kg and the highest average daily
weight gain of 0.31 kg/day. Both treatments (twice feeding with 2 mg/day selenium and three
feedings with 2 mg/day) also outperformed in total protein (5.98 and 6.26 g/100 ml) and albumin
(2.99 and 2.99 ¢/100 ml), while triglyceride values decreased to 23.57 and 23.92 mg/100 ml,
respectively. The third treatment (three feedings with a 2 mg/day dose) also outperformed the third
treatment (three feedings with a 2 mg/day dose) achieving 3.27 g/100 ml globulin. The treatment
(two feedings with 4 mg/day) also outperformed the first treatment (two feedings with 2 mg/day) in
terms of glucose, reaching 50.42 mg/100 ml. The first treatment (two feedings with 2 mg/day)
outperformed the first treatment (two feedings with 2 mg/day) in terms of cholesterol, reaching
118.17 mg/100 ml .
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Introduction

Livestock represents is a fundamental
component of the agricultural sector in Iraq
playing a significant role in achieving food
security and providing primary sources of
animal protein such as meat and milk [1].
Awassi ewes are an important breed prevalent
in Irag and the Middle East, characterized by
their high ability to adapt to hard
environmental conditions and their high
production efficiency in both milk and meat,
making them a prime choice for breeders in
the region [2]. The amount of milk produced
per ewe is an important economic trait and
directly affects the growth of lambs, especially
in the early stages of their life [3]. Lamb
production is the primary goal of sheep
farming in Irag, and the number of lambs born
per ewe annually is one of the most important
measures of sheep reproductive performance
[4]. The Nutrition is key factor for dairy
ruminants and even small changes in nutrition
significantly impact physiological
characteristics and milk production. Although
feeding a single feed is common, it is the main
factor contributing to decreased milk
production. Feeding frequency also has a
broad impact on ruminants, including feed
intake and digestion [5]. Mohammad et al.,[6]
studied the effect of feeding frequencies of
once daily (control group), twice, three times,
and four times daily on 16 Karadi sheep with
an average starting live weight of 27.00 £ 0.10
kg. The results showed that lambs fed four
meals daily had significantly higher live
weights (40.80 kg) compared to lambs fed
once daily (37.75 kg), twice daily (37.95 kg),
and three times daily (36.67 kg). Williams et
al. [7] studied the effect of feeding frequencies
on four mixed diets, each containing the same
amount of alfalfa hay, pasture silage (basic
forage), and grains at different ratios (barley,
canola, wheat, and corn). Each diet was fed
twice daily, morning and evening. Results for
hematological = parameters  showed that
haptoglobin concentration was higher in the
serum of cows fed a barley diet, and sodium
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was lower in the serum of cows fed a corn
diet. Hamdon et al.,[8] evaluated the effect of
feeding concentrate feed to Abu Delik ewes
(weighing 31.0 + 4.86 kg) twice daily, once in
the morning, and once in the evening, on
hematological parameters, serum metabolites
were within the normal range in all groups,
and serum biochemical parameters were not
statistically ~ significant between feeding
groups, protein was 6.75, 7.20, and 7.16 g/dL,
albumin was 3.88, 4.28, and 4.42 g/dL, and
globulin was 2.87, 2.92, and 2.74 g/dL in the
twice-daily, morning, and evening feeding
groups, respectively. Udum et al., [9] studied
the effect of feeding frequency on blood
glucose, insulin, and unsaturated fatty acids in
dairy sheep of similar ages, averaging 26 kg,
fed once or twice daily, plasma insulin levels
varied significantly between the two feeding
groups and sampling times, with the highest
values being found in sheep fed twice daily
and when the udder sample was drawn in the
evening .

Selenium plays an important role in animal
health and productivity. It is an essential trace
element involved in many vital functions. It
acts as a key component of the enzyme
glutathione peroxidase, making it an important
factor in reducing oxidative stress, enhancing
immunity and improving animal reproductive
performance [10]. Selenium deficiency has
been found to lead to reproductive disorders,
impaired immune function and reduced
growth rates, making its inclusion in feed
essential for improving the productivity of
Awassi ewes [11]. In recent years, with
advances in nanotechnology, nano-selenium
has been developed as a more efficient
nutritional supplement  compared to
conventional selenium. Nano selenium has
unique properties, such as increased
absorption rates and improved bioavailability
which was making it a promising option for
enhancing animal health and productivity [12 .[

ISSN 2072-3857




Euphrates Journal of Agricultural Science-17 (3):137-148, (Sep. 2025)

Khaleel et al.

Feeding dairy animals supplemental selenium
(0.3-0.5 mg/kg dry matter) is important to
ensure the animal receives the optimal amount
of this micronutrient, especially during the
prenatal period. Numerous scientific data have
shown that selenium is an essential element in
dairy cow nutrition improving animal health,
including improving gut health, regulating the
immune system [13]. In goats it was
concluded that zinc oxide and selenium
nanoparticles enhance milk production
efficiency and upregulate key genes associated
with milk production [14.]

In a study of [15] which were effect of 10
ml/day nano-selenium of Holstein cows.The
average of milk production was 24.63 kg/day
while in the control group without selenium it
was 23.02 kg/day. Meanwhile, the percentage
of fat, protein, lactose, and ash were (3.73,
3.58, 5.26, and 0.78%), respectively. There
were no significant differences with the
control group, as these values were (3.84,
3.58, 5.27, and 0.78%), respectively .

The effect of selenium on Awassi lambs varies
depending on whether the purpose of
production is fattening lambs or milk.
Previous studies have shown the importance
of selenium in increasing milk production in
Awassi ewes. However, [16] found no effect
of selenium (Se) supplementation on the
growth performance of Awassi lambs. Growth
performance (final body weight, average daily
weight gain, and feed conversion ratio) of
lambs was similar across feeding groups.
Selenium  supplementation  (dietary or
parenteral) failed to improve the performance
of growing Awassi lambs fed high-concentrate
diets containing 0.13 mg selenium/kg dry
matter. In their study kareem et al., [17] they
showed that blood protein concentrations
(total protein, albumin, and globulin) were
similar between the feeding groups. Creatine
levels were also similar, and blood glucose
concentrations decreased significantly in the
bran and nanoselenium-fed group compared to
the control and bran-only groups. Selenium
did not affect blood triglycerides, and no
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differences were observed in cholesterol and
urea concentrations between the three groups.
[18] studied the effect of adding nanoselenium
at a concentration of 3 mg/ewe per day
compared to the control group without
selenium, the results showed that adding
selenium to the feed did not affect total serum
protein or albumin levels. However, adding
selenium resulted in a decrease in
triglycerides, indicating an improvement in
lipid metabolism.Total cholesterol levels also
decreased, indicating a positive role of
selenium in cholesterol levels. Al-Janabi et
al.,[19] studied the effect of selenium
supplementation on some serum biochemical
characteristics of Awassi lambs, they indicated
a significant decrease in blood urea levels in
the feeding groups supplemented with nano-
selenium or vitamin D3 after 45 and 90 days,
compared to the control group. There were no
significant  differences between the
supplementation groups. Creatine levels also
decreased in the blood. The results also
indicated that after 45 days, there was a
significant decrease in blood cholesterol levels
in the nano-selenium and vitamin D3 groups.
However, after 90 days, cholesterol levels
increased in the selenium-vitamin D3
combination group. The results also indicated
that using selenium alone or with vitamin D3
had a significant effect in reducing triglyceride
levels after 45 and 90 days, compared to the
control group and vitamin D3 alone .

The present study aimed to investigate the
effect of feeding frequency and nano-selenium
dosage to Awassi sheep and their interaction
on some productive traits of lambs during the
12-week period after birth and some
biochemical traits of blood serum.

Material and Methods

This study was conducted at the Animal
Production Department farm, College of
Agriculture and Forestry, University of Mosul,
from 1 December 2024 to 22 February 2025.
Sixteen Awassi ewes and their newborn lambs
(16 lambs) were used and randomly assigned
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to four treatments to study the effects of
feeding frequency (twice and three times
daily) and nano-selenium dosage (2 and 4 mg
daily). A semi-open barn was used, divided
internally into four pens, each containing fixed
feeders and water troughs. The average weight
of the ewes was 50.93 + 1.86 kg, and the
average weight of the lambs was 4.64 = 0.09
kg. The ewes and their newborn lambs were
divided into four feeding groups as follows:

.1The first treatment included four ewes and
their four lambs (average weight 4.56+0.21
kg). The ewes were fed twice a day, morning
and evening (8 am. and 16 p.m.),
supplemented with 2 mg of nano-selenium per
day. 2. The second treatment included four
ewes and their four lambs (average weight
4.67+0.22 kg). The ewes were fed twice a day,
morning and evening (8 am. and 16 p.m.),
supplemented with 4 mg of nano-selenium per
day. 3. The third treatment included four ewes
and their four lambs (average weight
4.70+0.11 kg). The ewes were fed three times
(8 am., 12 p.m., and 16 p.m.) with a 2 mg/day
dose of nano-selenium. 4. The fourth
treatment included four ewes and their four
lambs (average weight 4.62+0.23 kg). The
ewes were fed three times (8 am., 12 p.m.,
and 4 p.m.) with a 4 mg/day dose of nano-
selenium. Ewes were fed a concentrate diet
containing 17% soybean meal, 4% soybean
hulls, 5% sunflower, 7% ground chickpeas,
20% yellow corn, 23% black barley, 10.475%
wheat bran, 6.5% wheat flour, 0.5% Rumix-
1%, 1% animal feed suspension, 1% lime,
0.5% sodium bicarbonate, 0.025% appetite
suppressant, and 4% molasses.

Throughout the experimental period, the
animals were under the supervision of a
veterinarian, and the established scientific
preventive program was followed. The weight
of the lambs was measured immediately at
birth and every two weeks until the twelfth
week of weaning using a sensitive balance.
Daily and total weight gain were also
calculated. Blood samples were obtained from
the animals under study. Blood was drawn
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from the jugular vein monthly. 10 ml of blood
was placed in glass tubes containing an
anticoagulant. The serum was separated by
centrifugation (3,000 rpm for 15 minutes).The
serum samples were stored in a freezer (-
20°C) until biochemical tests were performed.
The concentrations of total proteins, albumin,
globulin, the globulin/aloumin ratio, glucose,
cholesterol, and triglyceride concentrations in
the serum were determined according to the
methods described in [20.[

Statistical Analysis: The experiment was
designed according to a completely
randomized design (CRD), and the data were
analyzed using the SAS [21]. statistical
program. To test the significance of the
differences between the means, Duncan's
multiple range test was used at a significance
level of (P<0.05.(

Results and Discussion:

.1Effect of feeding frequency, nano-selenium
concentration and their interaction on body
weight (kg) during different weeks of growth
of Awassi lambs during the lactation period:

Table (1) shows the effect of feeding
frequency for Awassi ewes on the body weight
of lambs for the different weeks of the
lactation period. It was shown that there was a
significant superiority at the probability level
(p<0.05) in the body weight of the lambs of
the two groups whose ewes were fed three
times a day in the fourth, sixth, eighth, tenth
and twelfth weeks of the treatments (12.86,
18.50, 22.75, 24.16 and 26.08 kg) respectively
over the group of lambs whose mothers were
fed twice (11.93, 16.40, 20.31, 21.68 and
23.12 kg) respectively. In the second week,
the group of lambs whose mothers were fed
twice outperformed the group of lambs whose
mothers were fed three times (7.25 and 6.37
kg) respectively. As for the effect of the level
of nano-selenium on the body weight of the
lambs, we note a significant difference in the
sixth week. The eighth, tenth, and twelfth
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weeks saw a significant increase in body
weight for lambs whose mothers were fed 4
mg nano-selenium (17.90, 22.18, 24.00, and
25.37 Kkg), respectively, compared to the lambs
whose mothers were fed 2 mg nano-selenium
(17.00, 20.87, 21.85 and 23.83 ko),
respectively. However, in the second and
fourth weeks, there was no significant
difference. The interaction effect between
feeding frequency and nano-selenium
concentration in the second week showed that
the first and second treatments (7.37 and 7.12
kg) outperformed the third (6.12 kg). In the
sixth, eighth, and tenth weeks, the fourth
treatment (19.12, 23.50, and 25.00 Kkg)
outperformed the remaining treatments. In the
twelfth week, the third and fourth treatments,
which reached values of 25.00 and 26.50 kg,
respectively, recorded a significant superiority
over the first and second treatments, which
reached values of 22.00 and 24.25 kg,
respectively.

2Effect of feeding frequency, nano-selenium
concentration, and their interaction on weight
gain in lambs .

It concluded from table (2) the effect of
feeding frequency on the weight gain of lambs
for different weeks of Awassi ewes. We note
the presence of a significant difference at the
probability level (p<0.05), as the treatment
whose mothers were fed twice in the second
week and the daily weight gain reached 2.63
and 0.27 kg respectively, outperformed the
treatment whose mothers were fed three times
daily, as their values reached 1.71 and 0.31 kg
respectively, while there was superiority in the
fourth and sixth weeks for the treatments
whose mothers were fed three times, which
reached 6.49 and 5.63 kg respectively, over
those who were fed twice, which reached 4.68
and 4.46 kg respectively, and there was no
significant difference for the eighth, tenth and
twelfth weeks. The effect of the concentration
of nano-selenium on the weight gain of lambs
for different weeks of Awassi ewes was 2
mg/day and 4mg/day.There was significant
difference in the sixth week between the
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treatment whose mothers were given 4 mg of
nano-selenium, reaching 5.60 kg, and the
treatment given 2 mg of nano-selenium
reaching 4.50 kg.There was no significant
difference between the treatments in the
remaining weeks. The interaction between the
effect of feeding frequency and nano-selenium
showed a significant increase in weight gain in
the fourth week for the third and fourth
treatments, 6.87 and 6.11 kg, respectively,
compared to the first and second treatments,
4.62 and 4.75 kg, respectively. In the sixth
week, we note that the fourth treatment, which
reached a value of 6.38 kg, outperformed the
first, second and third treatments, which
reached values of 4.12, 4.18 and 4.86 kg,
respectively. There was no significant
difference in the second, eighth and twelfth
weeks.However, in the tenth week we note a
decrease in the first treatment which reached a
value of 0.62 kg compared to the second and
fourth treatments, which reached 2.12 kg for
both treatments. The significant improvement
in the lamb group born to mothers treated with
nano-selenium may be due to the fact that
nano selenium improves the animal's
immunity and utilization of food, which is
reflected in the weight gain of newborns
through increased milk production. Nano-
selenium also helps in resisting diseases and
increases immunity, thus improving the
activity of the mammary gland and the quality
of the milk produced.This is reflected in the
newborns during the lactation period, which
positively affects the health of the newborns
and improves their weight [22].Since
increasing the number of feedings increases
milk production [23,24,25].This may be
reflected in an improvement in the weight of
the lambs born for their ewes.

3Effect of feeding frequency, nano-selenium
concentration, and their interaction on blood
biochemical characteristics of Awassi lambs at
the end of the lactation stage:

Table (3) shows that feeding frequency has
significant effect on the biochemical blood
characteristics of Awassi lambs at the end of
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the lactation stage as significant increase was
recorded at the level (p<0.05) in the
concentration of total protein and globulin for
lambs whose mothers were fed three times a
day, reaching values of 5.79 and 3.06 g/100
ml, respectively compared to the concentration
of protein and globulin for lambs whose
mothers were fed twice, reaching values of
542 and 2.77 g/100 ml, respectively.
Likewise, the concentration of glucose and
cholesterol for lambs whose mothers were fed
twice was superior, reaching values of 47.94
and 103.46 mg/100 ml, respectively, over
those whose mothers were fed three times,
reaching values of 44.48 and 87.78 mg/100
ml, respectively.Regarding the effect of
treatment with nano selenium, the treatments
whose animals were dosed with 2 mg nano
selenium were superior in the concentration of
total protein, albumin, globulin and
cholesterol, as their values reached 6.12, 2.99,
3.13 ¢/100 ml and 104.81 mg/100 ml,
respectively, compared to the lambs whose
mothers were dosed with 4 mg nano selenium,
as they reached 5.10, 2.39, 2.71 g/100 ml and
86.44 mg/100 ml. The treatment whose ewes
were dosed with 4 mg nano selenium was also
superior in the wvalues of glucose and
triglycerides of the lambs’ blood, as they
reached 48.37 and 26.22 mg/100 ml,
respectively, over the treatments whose
animals were dosed with 2 mg nano selenium,
44.05, 23.74, respectively, and in the
percentage Globulin to albumin ratio was 1.13
compared to 1.05 for lambs whose mothers
were dosed twice daily at (p<0.05). The first
and third treatments also outperformed in the
effect of the interaction between feeding
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frequency and nano-selenium concentration on
total protein concentration, as their values
reached 5.98 and 6.26 g/100 ml, respectively,
over the second and fourth treatments, as their
values reached 4.87 and 5.32 g/100 ml,
respectively, and in albumin concentration
2.99 and 2.99 ¢/100 ml for the first and third
treatments compared to the second and fourth
treatments 2.31 and 2.47 ¢/100 ml. The
globulin concentration of the third treatment
also outperformed, as it reached 3.27 g/100 ml
compared to the first, second and fourth
treatments, as their values reached 2.99, 2.56,
2.85 g/100 ml, respectively. As for the ratio of
globulin to albumin the fourth treatment
outperformed, as it reached 1.16, over the first
treatment, whose value reached 1.00. In terms
of glucose, the second treatment outperformed
the first, third, and fourth treatments, which
reached 50.42, compared to 45.46, 42.64, and
46.32 mg/100 ml. In terms of cholesterol, the
first treatment outperformed the second, third,
and fourth treatments, which reached
88.76,91.45 and 84.12 mg/100 ml. In terms of
triglycerides.The first and third treatments
decreased, reaching 2357 and 23.92
respectively compared to the second and
fourth treatments, which reached 26.26 and
26.18 respectively .

Since selenium is transferred from mothers to
offspring through milk during lactation
[26].This leads to an improvement in some
biochemical characteristics of the blood serum
of lambs born to mothers treated with
selenium. This improvement is due to the role
of selenium in improving immune function
due to its important role in antioxidant
activity.
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Table 1. Mean = standard error of the effect of feeding frequency, nano-selenium
concentration and their interaction on body weight (kg) during the different weeks of growth
of Awassi lambs

treatment  birth 2n 4t 6" g™ 10" 12"
S weight  week week week week week week

Effect of feeding frequency
4.61+ 7.25+ 11.93+ 16.40+ 20.31+ 21.68+ 23.12+
0.14a 0.23a 0.24b 0.30b 0.36 b 0.51b 0.51b
three 4.66+ 6.37+ 12.86+ 18.50+ 22.75+ 24.16+ 26.08+
times 0.12a 0.16 b 0.23 a 0.29a 0.36 a 0.37a 0.19a
Effect of nano-selenium concentration
2mglday 4.63+ 6.75% 12.50+ 17.00+ 20.87+ 21.85+ 23.83+
0.11a 0.30a 0.32a 0.37b 0.48b 0.58b 0.73b
4 4.65+ 6.87+ 12.30+ 17.90+ 22.18+ 24.00+ 25.37+
mg/day 0.15a 0.20 a 0.25a 054 a 0.53a 0.42 a 0.46 a
Feeding frequency and nano-selenium concentration interaction
4,56+ 7.37+ 12.00+ 16.12+ 19.75+ 20.37+ 22.00+

twice

T 021a  037a  040a  016c  023d  026c  054c
- 467+ 742+ 1187+ 1668+ 2087+ 2300+  24.25%
022a  03la  033a  060c  035c 020b  032b
- 470+ 642+  1300% 1787+ 2200+ 2333+ 2500+
01la  016b  040a  033b  045b  025b  035a
o 462+ 662+ 1273+ 1012+ 2350+  2500%  26.50+

0.23a 0.23 ab 0.27 a 0.17a 0.22a 0.35a 0.20a

Different letters vertically indicate significant differences at the probability level (P< 0.05).
Treatments: T1: Feeding frequency twice daily + 2 mg nano-selenium. T2: Feeding frequency twice
daily + 4 mg nano-selenium. T3: Feeding frequency three times daily + 2 mg nano-selenium. T4:
Feeding frequency three times daily + 4 mg nano-selenium. (Treatments for Awassi ewes during the
lactation period.(
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Table 2. Mean = standard error of the effect of feeding frequency, nano-selenium
concentration, and their interaction on the weight gain of Awassi lambs (kg) in different weeks
of growth.

nd

2 Total Dail
treatment 4" 6" gt 10" 12t ota aily
wee weight  weight
S week week week week week . i
k gain gain

Effect of feeding frequency

2.63+ 4.68+ 4.46% 3.90+ 1.37+ 1.43+ 1850+ 0.27%

0.17a 0.18b 030b 037a 033a 024a 050b 0.006b

three 171+ 6.49% 5.63% 4.25% 141+ 191+ 21.42+ 0.31%

times 0.21b 020a 036a 019a 0.18a 0.31a 0.19a 0.002a

Effect of nano-selenium concentration

2mglday 2.11+ 575+ 4.50+ 4.28+ 0.97+ 1.98+ 19.20+ 0.28+
0.30a 045a 029b 0.14a 022b 029a 0.73b  0.009b

4 2.22+ 543+ 5.60+ 3.87+ 1.81+ 1.37+ 29.72+ 0.30%

mg/day 0.20a 0.30a 0.38a 038a 020a 0.24a 044a 0.005a

Feeding frequency and nano-selenium concentration interaction

2.81+ 4.62+ 4.12+ 3.62+ 0.62+ 1.62+ 17.43+ 0.26%

twice

11 027a 023b 038b 009a 03lb 043a 063c  0.007c

- 245+ 475+ 481+ 418+ 212+ 125+ 1957+ 0.20%
019a 030b 044b 076a 020a 025a 010b 0004b

3 142+ 687+ 487+ 412+ 133+ 233+ 2096+ 0.30%
019b 026a 038b 038a 024ab 035a 044a 0005a

- S:ggi 611+ 638+ 437+ 212+ 150+ 2187+ 031+
. 017a 030a 033a 0252 030a 0192 0.005a

Different letters vertically indicate significant differences at the probability level (P< 0.05).
Treatments: T1: Feeding frequency twice daily + 2 mg nano-selenium. T2: Feeding frequency twice
daily + 4 mg nano-selenium. T3: Feeding frequency three times daily + 2 mg nano-selenium. T4:
Feeding frequency three times daily + 4 mg nano-selenium. (Treatments for Awassi ewes during the
lactation period.(
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Table 3. Mean + standard error of the effect of feeding frequency, nano selenium concentration
and their interaction on the blood biochemical characteristics of Awassi lambs at the end of the

lactation stage.

Total

Cholester Triglycer

treatments protein Albumin  Globulin Globul?n/ ﬁgﬁg‘z’ﬁn ol ides
gm/100m g/100ml  g/100 ml  Albumin I mg/100m mg/100m
I | I
Effect of feeding frequency
twice 5.42+ 2.65+ 2.77+ 1.05+ 47.94+ 103.46+ 2491+
0.22b 0.13 a 0.10b 0.02a 0.98 a 5.64 a 0.57a
three 579+ 2.73+ 3.06+ 1.13+ 44.48+ 87.78+ 25.05+
times 0.18a 0.10a 0.09a 0.03a 0.09b 1.99b 0.44 a
Effect of nano-selenium concentration
2mglday 6.12+ 2.99+ 3.13+ 1.05+ 44.05+ 104.81+  23.74+
0.09 a 0.04 a 0.07 a 0.02b 083 b 522 a 050 b
4 mg/day 5.10+ 2.39+ 2.71+ 1.13+ 48.37+ 86.44+ 26.22+
0.16 b 0.04b 0.08 b 0.03a 0.89 a 138 b 0.21 a
Feeding frequency and nano-selenium concentration interaction
T1 5.98+ 2.99+ 2.99+ 1.00+ 45.46+ 118.17+  23.57+
0.16 a 0.05a 0.10b 0.02b 0.65b 155a 031 b
T2 487+ 2.31+ 2.56+ 1.11+ 50.42+ 88.76% 26.26%
0.12c¢ 0.04b 0.07c 0.01 ab 0.12a 1.45 bc 0.45 a
T3 6.26+ 2.99+ 3.27+ 1.10+ 42.64+ 91.45+ 23.92+
0.07 a 0.10a 0.02a 0.02 ab 121c 2.49b 0.26 b
T4 5.32+ 2.47+ 2.85+ 1.16+ 46.32+ 84.12+ 26.18+
0.09b 0.04 b 0.10b 0.06 a 0.96 b 0.96 ¢ 0.11 a

Different letters vertically indicate significant differences at the probability level (P< 0.05).
Treatments: T1: Feeding frequency twice daily + 2 mg nano-selenium. T2: Feeding frequency twice
daily + 4 mg nano-selenium. T3: Feeding frequency three times daily + 2 mg nano-selenium. T4:
Feeding frequency three times daily + 4 mg nano-selenium. (Treatments for Awassi ewes during the

lactation period.(

Conclusion

The results of the current study showed that
the body weight of lambs in the two groups
whose mothers were fed three times daily
during the fourth, sixth, eighth, tenth, and
twelfth weeks of the treatment (12.86, 18.50,
22.75, 24.16, and 26.08 kg) respectively, was
higher than that of lambs whose mothers were
fed twice daily (11.93, 16.40, 20.31, 21.68 and
23.12 kg) respectively.Furthermore,the
treatment whose mothers were fed twice daily
during the second week outperformed in terms
of daily weight gain, which amounted to 2.63
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kg. Regarding the effect of Nano selenium
levels on lamb body weight, it was observed
that lambs whose mothers were fed 4 mg of
Nano selenium during the sixth, eighth, tenth,
and twelfth weeks outweighed those whose
mothers were fed 2 mg of Nano selenium.
However, there was no significant difference
during the second and fourth weeks. Lambs
whose mothers were fed 4 mg/day
significantly outperformed their mothers in the
sixth week of treatment, achieving the highest
weight gain of 5.60 kg compared to the
treatment that was fed 2 mg nano-selenium,
which reached 4.50 kg. The results also

ISSN 2072-3857




Euphrates Journal of Agricultural Science-17 (3):137-148, (Sep. 2025)

Khaleel et al.

showed that both treatments (two feedings
with 2 mg/day selenium and three feedings
with 2mg/day) were superior in total protein
concentration (5.98 and 6.26 g/100 ml) and
aloumin (299 and 299 gm/100
ml).Triglyceride values decreased in both
treatments, reaching 23.57 and 23.92 mg/100
ml, respectively. The third treatment (three
feedings with a 2 mg/day dose) also
outperformed the globulin concentration,
References

11

AlFraj, N.K (2024). Determinants of meat and
milk production of Awassi sheep in Syria and
Irag: A Cobb-Douglas production function
estimation approach, Heliyon. Volume 10,
Issue 14. e34566. ISSN 2405-8440.

[2] Ali, W., Ceyhan, A., Ali, M and Dilawar,
S (2020). The Merits of Awassi sheep in terms
of Milk Production and Major Factors
Affecting the Reproductive Traits. Journal of
Agriculture, Food, Environment and Animal
Sciences 1(1): 50-69.

[3]Kasap, A., Ramljak, J., Mio“c, B.,Drzai’c,
V..Siri’c, I; Jurkovi'c, D.,Spehar, M. (2021).
The Impact of Age at First Lambing on Milk
Yield and Lactation Length in a Population of

Istrian ~ Sheep  under  Semi-Intensive
Management. Animals 2021, 11, 1604.
https://doi.org/10.3390/ani11061604

.[4]Chinnathambi, V., Chitrambigai, K and

Enbavelan, PA (2025). Optimizing sheep
reproductive performance through
technological interventions. International
Journal of Veterinary Sciences and Animal
Husbandry. 10(4): 27-31.

[5]Pittroff, W., and Kothmann, MM (2025).
Review: Keystone issues in ruminant science
I. Feed intake control in ruminants .Animal.
animal Awvailable online 26 May 2025,
101553, ISSN 1751-7311,
https://doi.org/10.1016/j.animal.2025.101553 .

146

reaching 3.27 g/100 ml. The treatment (two
feedings with 4 mg/day) also outperformed the
glucose level, reaching 50.42 mg/100 ml. The
first treatment (two feedings with 2 mg/day)
outperformed the cholesterol level, reaching
118.17 mg/100 ml. As a result, the study
concluded that it is preferable to feed three
times daily and add 2 mg of Nano selenium
daily.

J[6]Mohammed MM ., Hatem Hasson Saleh
and Ayad Baker Mahmood (2018). Effect of
feeding frequency on some  growth
performance, some carcass characteristics and
chemical meat composition. JZS Special Issue,
2ndInt. Conference of Agricultural Sciences

[7]Williams, S.R.O.; Knight, M.l.; Milner,
T.C.; Garner, J.B.; Moate, P.J.; Giri, K;
Hannah, M.C.; Jacobs, J.L.; Wales, W.J,;
Marett, L.C. (2025). Grain Type Impacts Feed
Intake, Milk  Production and Body
Temperature of Dairy Cows Exposed to an
Acute Heat Event in Early Lactation. Animals
2025, 15, 1045 .

[8]Hamdon Hatem, A. ., Ayman, Y. Kassa.,
Ahmed, R. Askar., Abdullah A. Sayed.,
Moustafa, M. Ghandour., and Osama Raef
(2024). Effect of Concentrate Feeding
Frequency on Animal Performance and Feed
Utilization of Pregnant Abu-Duliek Ewes
Under Halaib Region Conditions. NVJAS. 4
(3) 2024, 77-90 .

[9]Udum C. Duygu., Meltem Cetin., Faruk
Balci.,, Nazmiye Gunes., and Canan Hecer
(2008). Effects of Plasma Insulin, Glucose and
NEFA Concentrations of Feeding Frequency
During Long Term in Lambs. J. BIOL.
ENVIRON. SCI. 2(5), 45-51.

J10]Ji X, Deng X, Liu N, Wang J. (2025).
Effect of dietary nano-selenium and sodium
selenite on the milk profiles of selenoamino
acids, selenoenzymes, and selenoproteins of

ISSN 2072-3857




Euphrates Journal of Agricultural Science-17 (3):137-148, (Sep. 2025)

Khaleel et al.

dairy cows. Anim Biosci. Jan 24. doi:
10.5713/ab.24.0571. Epub ahead of print.
PMID: 39901707.

J11]Bai, S., Zhang, M., Tang, S., Li, M.,Wu,
R.,Wan, S., Chen, L., Wei, X., Feng, S.
(2025). Effects and Impact of Selenium on
Human Health, A Review. Molecules, 30,
50.https://doi.org/10.3390/molecules30010050

[12]Liu, Y., Zhang, J., Bu, L., Huo, W., Pei,
C., and Liu, Q. (2024). Effects of
nanoselenium supplementation on lactation
performance, nutrient digestion and mammary
gland development in dairy cows. Animal
Biotechnology, 35(2),
https://doi.org/10.1080/10495398.2023.22905
26

[13]Riaz R, Ramay MS, Tahir MN, Rehman
TU and Ehsan M, (2023). A recent
examination of the impact of selenium
supplementation to lactating cattle. In: Abbas
RZ, Saeed NM, Younus M, Aguilar-Marcelino
L and Khan A (eds), One Health Triad,
Unique Scientific Publishers, Faisalabad,
Pakistan, VVol. 2, pp: 176-182.

.[14]Mansour Hayam., Ahmed A. Aboamer.,
Rania Agamy ., Shimaa M. Ali., Mahmoud Y.
Mohamed ., Mahmoud E. Abd El-Aziz.,
Ahmed M. Darwish., Wagdy K.B. Khalil and
Ibrahim M. Farag (2025). Effect of Zinc Oxide
and Selenium Nanoparticles on Milk
Production Efficiency and Related Gene
Expression in Egyptian Baladi Goats Egypt. J.
Chem. Vol. 68, No. 5 pp. 445 — 454.

[15]Xiao, M., Wang, Y., Wei, M., Peng, W.,

Wang, Y., Zhang, R. and Bao, M. (2024).
Effects of nanoselenium on the performance,
blood indices, and milk metabolites of dairy
cows during the peak lactation period.
Frontiers in Veterinary Science, 11, 1418165.

J16] Al-Lataifeh, F. A., Obeidat, B. S,
Awawdeh, M. S. & Ata, M. A. (2024).
Selenium supplementation to Awassi Lambs
did not improve their growth performance.
Bulg. J. Agric. Sci., 30(5), 870-874

147

[17] Kareem O.M., Saadi A.M., and
Almallah O.D (2024). Addition of selenium
nanoscale to high diets with wheat bran and its
effect on milk production and composition in
awassi ewes. Assiut Vet. Med. J. Vol. 70 No.
183 October 2024, 323-334

[18]Budak, D. (2024). Effects of Nano
Selenium on Some Metabolic and Rumen
Parameters in Dorper Sheep. Van Veterinary
Journal, 35(1), 83-88.

[19]Al-Janabi, A. K. A. F., Salah, S. M., &

Wail, M. (2023). The Effect of using Nano-
Selenium and Vitamin D3 on some Blood
Parameters in Male Awassi Lambs. In IOP
Conference Series: Earth and Environmental
Science (Vol. 1158, No. 5, p. 052016). IOP
Publishing.

J20]JAOAC International (2000). Official
Methods of Analysis. 17th ed. AOAC Int.,
Gaithersburg, MD .

J21]SAS, (2002). Statistical analysis system.
SAS institute Inc. Release 6.12 Tsozo, North
Carolina state University of Cary, NC, U.S.A.

.[22]Novoselec, J., Speranda M., KlirZ., Mio¢
B., Steiner Z., & Antunovié¢ Z. (2017). Blood
biochemical indicators and concentration of
thyroid hormones in heavily pregnant and

lactating ewes depending on selenium
supplementation. Acta Veterinaria Brno,
86(4), 353-363 .

[23]Khaskheli AA (2020). Influence of

dietary manipulations and milking frequency
on production of dairy cows. Online J. Anim.
Feed Res., 10(4): 180-184.

[24]Mirzaei-Alamouti, H ., Kamran A.P.,
Morteza M., Mohammad A. S., Adam C.,
Malgorzata S., Amlan K.P., and Mina V
(2020). Effects of feeding frequency and oil
supplementation on feeding behavior, ruminal
fermentation, digestibility, blood metabolites,
and milk performance in late-lactation cows
fed a high-forage diet. J. Dairy Sci. 103.

ISSN 2072-3857




Euphrates Journal of Agricultural Science-17 (3):137-148, (Sep. 2025)

Khaleel et al.

[25]DePeters EJ, Smith NE and Acedo-Rico
J.(2015).Three or two times daily milking of
older cows and first lactation cows for entire
lactation. Journal of Dairy Science,68(1):123-
132.

.[26]Robles, V.; L.A. Gonzélez.; A. Ferret.;
X. Manteca and S. Calsamiglia (2007). Effects

148

of feeding frequency on intake, ruminal
fermentation, and feeding behavior in heifers
fed high-concentrate diets. J. of Animal
Science, 85(10):2538-47.

ISSN 2072-3857




