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ABSTRACT

The purpose of the current study was to evaluate the effect of adding celery seeds and Alfalfa powder to the
diet on the performance and some of the blood biochemical characteristics of quail birds. The study was conducted
from 20/5/2022 to 19/7/2022 at the poultry field that belongs to the Animal Production Department/College of
Agriculture / University of Kirkuk. The experiment contained four treatments as follows: 1) basal diet (without
any addition), 2) basal diet + 3% celery seeds, 3) basal diet + 3% Alfalfa powder, 4) basal diet + 3% celery seeds
+ 3% Alfalfa powder. Ninety-six quail birds were randomly assigned to the four treatment diets. In addition, the
treatments contained six replicates, and each replicate used four quail birds in vertical cages. At the end of the
nutritional experiment (8 weeks), two birds were slaughtered from each replicate to conduct the biochemical blood
test. The results showed a significant improvement in treatment four compared to the control diet in egg production
and the HU unit. There were no differences in feed consumption rate, food conversion ratio, egg weight, yolk
weight, white weight, shell weight, yolk height, white height, and shell thickness. The result of the biochemical
blood test showed no significant differences between the experimental diets in ALT (IU/L), AST (IU/L), ALP
(Unit/Lit), FSH (pg/ml), and LH (pg/ml)..
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INTRODUCTION

The poultry industry is considered one of the most rapidly growing agricultural sectors globally (1), especially in
developing countries. The growth in the poultry industry is increasing continuously because of the increasing demand
for poultry products and the population increase (2). For that reason, poultry breeders need to be precise in forming
poultry diets because poultry production can be affected by infectious diseases (3,4,5). Medicinal plants or herbs are
a good alternative to antibiotics used as growth stimulants for poultry (6). Celery seeds are one of the medical herbs
and have been used as herbal medicine in India since ancient times. It showed anti-inflammatory properties as well as
stomach protection (7). From that time, people started using celery as a vegetable on a larger scale, while the seeds
have been used in medical fields since the 19" century (8). Celery seeds were used as a diuretic, treatments for colds,
indigestion, and liver and spleen diseases (9). Celery contains the flavonoid compounds, 2.5-3% volatile oil, 60-70%
D-Limonene, and 10-20% B-Selenin (10). Furthermore, celery seeds are considered a natural antioxidant and prevent
the damage caused by fatty and amino acids' oxidation. In addition, celery works in increasing the percentage of
glutathione and decreasing the malondehyde (11). The extracted active compounds from celery seed and its oil are 3-
n-butylPhathalideor, Phathalide, Selinene, and also flavonoids such as Apiin, Apigenin, and Sesquiterpene. Also, the
volatile fatty acids such as Palmitic and Oleic acid and Tyrosine and Glutamine (12,13). Apigenin is an isolated
compound from celery seeds and has a role in preventing blood clotting and platelet aggregation in blood vessels (14).
In addition, the 3-n-butylPhathalideor compound in celery has a medical effect in lowering cholesterol by its ability
to prevent the B receptors in the blood vessels which cause vasodilation (15). On the other hand, Alfalfa is considered
one of the richest plants with phytoestrogen ingredients such as apigenin, luteolin, and coumestrol (16). A diet that
contains phytoestrogen ingredients can improve egg production and quality (17,18). Furthermore, Alfalfa contains a
high percentage of fibers and is used as an additive in poultry diets as a source of xanthophyll and carotin which is
responsible for the yolk color (19). Saponin is another compound in Alfalfa and plays a role in decreasing the
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cholesterol in the liver (20). Adding Alfalfa to the diet can enhance the concentration of antioxidant receptors and anti-
inflammatory and antivirus compounds in the intestine (21). The purpose of the study is to investigate the effect of
adding celery seeds and Alfalfa powder on the performance of egg production and quality in quail birds.
Materials and Methods

The experiment was conducted using 96 local quail birds at the age of 8 weeks and was continued till 8 weeks.
The birds were randomly assigned into 4 treatments and each treatment contained 6 replicates. The experiments were
conducted in vertical cages with the following dimensions: 45*40*35 cm (Length, Width, Height), and each cage
contained 4 female birds. The research took place in the poultry field that belongs to the College of Agriculture from
20/5/2022 to 19/7/2022. The diets were calculated based on the National Research Center (22). The experiment
treatments were as follows; the control treatment was without any addition, the first treatment contained 3% celery
seeds, the second treatment contained 3% Alfalfa leaves powder, and the third treatment contained 3% celery seeds
plus 3% Alfalfa leaves powder. The lights were available 16 hours daily with 8 hours of darkness during the
experiment. The eggs were collected daily after 12 pm, the feed was placed at 8 am daily by hand and the leftovers
were weighed as well. The eggs were weighed two times a week, and Egg quality traits were measured weekly. At the
end of the experiment, two birds were slaughtered from each replicate to analyze the blood biochemical characteristics.
The data were analyzed using the statistical analysis system (23), and the data comparison between the mean by
Duncan polynomial test (24).

Table 1. Feedstuffs percentage and chemical composition calculated of experimental diets for quail eggs
according to the National Research Center.

Feedstuffs % (Basal diet)
Ground wheat 38.00
Soybean meal 47% 31.00
Corn 21.20
Sunflower oil 3.00
Nacl 0.10
DI- calcium phosphate 0.57
limestone 5.96
Methionine 0.17
Lysine 0.00

Chemical composition calculated

ME(Kcal/kg) 2922
CP (%) 20.74
Calcium (%) 24
Available P(%) 0.30
Methionine (%) 0.46
Lysine (%) 1.00

Results and Discussion

The result in Table 2 presents the effect of adding celery seeds and Alfalfa powder to the diet on the egg production
(H.D%) of quail birds. The result showed no significant differences between the experimental treatments during weeks
1,2, and 4, while in week 3 the result indicated significant improvement in treatment 4 (P<0.05) compared to the
control treatment, but no differences with the other treatments. In weeks 5 and 6, treatment 4 was significantly higher
(P<0.05) than the control treatment and treatment 3, while there were no differences with treatment 2. The result of
week 7 showed a significant effect in treatment 4 compared to the other treatment, while treatment 2 was significantly
higher than the other treatment. The last week showed significant improvement in treatments 2 and 4 compared to the
control treatment but no differences with treatment 3. When calculating the total egg production during the
experimental period, we notice that the treatment 4 was significantly higher than the other experimental treatments.

Table 2. Effect of adding celery seeds and Alfalfa powder on the Production (H.D) %of quail eggs.

Production (H.D) % T1 T2 T3 T4
Week1 79.72+1.40 a 79.91+1.54 a 79.33+1.08 a 80.50+2.02 a
Week2 80.30+1.66 a 79.33+2.33 a 79.10+1.06 a 80.88+0.38 a
Week3 79.91+1.54 b 80.50+2.03 ab 80.03+2.07 ab 81.86+1.93 a
Week4 80.50+1.03 a 81.08+2.10 a 80.61+£2.12 a 81.66+1.08 a
Week5 80.03+2.76 ¢ 82.25+2.63 ab 81.66+2.41 bc 83.80+1.18 a
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Week6 79.91+2.74 c 82.25+2.30 ab 80.96+3.29 ¢ 83.22+2.88 a
Week?7 80.11+2.60 ¢ 81.08+1.54 b 80.50+2.02 ¢ 83.06+2.26 a
Week8 79.33+2.33 b 82.83+2.08 a 81.66+2.34 ab 82.98+2.54 a
Total production 79.97+0.12 c 81.15+0.43 b 80.48+0.33 bc 82.24+0.42 a

T1: control, T2: basal diet +3% celery seeds, T3: basal diet + 3% Alfalfa powder, and T4: basal diet + (3% celery
seeds + 3% Alfalfa powder).
Mean: values in the same column with different letters are significantly different (p<0.05).

Table 3 represents the effect of adding celery seeds and Alfalfa powder to the diet of quail birds on the egg mass.
The result showed no significant differences between the treatments during weeks 1, 2, 3, 4, and 7, whereas in week
5 there was significant improvement in treatment 4 (P<0.05) compared to the control treatment and treatment 3. In
weeks 6 and 7, there was significant improvement (P<0.05) in treatment 4 compared to the control treatment, while

no differences with treatments 2 and 3.
Table 3. Effect of adding celery seeds and Alfalfa powder on the Egg mass (g day) of quail eggs.

Egg mass (g day) T1 T2 T3 T4
Weekl 9.95+0.16 a 10.17+0.18 a 9.97+0.56 a 10.30+0.16 a
Week?2 9.77+0.05 a 9.70+0.32 a 9.77+0.38 a 10.244+0.13 a
Week3 10.05+0.29 a 9.94+0.54 a 9.76+0.46 a 10.10+0.43 a
Week4 9.83+0.35 a 9.90+0.24 a 9.86+0.21 a 10.04+0.10 a
Week5 9.96+0.54 b 10.11+0.49 ab 9.88+1.17 b 10.584+0.22 a
Week6 9.88+0.99 b 10.17+£0.52 ab 10.00+0.39 ab 10.41+0.48 a
Week7 9.51+0.24 a 9.81+£0.03 a 9.69+0.17 a 9.99+0.10 a
Week8 9.59+0.14 b 10.04+0.18 ab 10.04+0.29 ab 10.25+0.21 a

Total Egg mass 9.81+0.06 a 9.98+0.06 a 9.87+0.04 a 10.23+0.06 a

T1: control, T2: basal diet +3% celery seeds, T3: basal diet +3% Alfalfa powder, and T4: basal diet + (3% celery
seeds +3% Alfalfa powder).

Mean: values in the same column with different letters are significantly different (p<0.05)

The result in Table 4 represents the effect of adding celery seeds and Alfalfa powder on the feed intake of quail

birds. The feed intake did not significantly differ between the experimental treatments in all the experimental weeks.
However, there was a numerical increase in feed consumption as celery seeds and Alfalfa powder were added to the

diet.

Table 4. Effect of adding celery seeds and Alfalfa powder on the Feed intake (g per day) of quail eggs.

Feed intake (g day) T1 T2 T3 T4
Week1l 28.45+0.08 a 28.47+0.01 a 28.49+0.02 a 28.58+0.01 a
Week?2 28.41+0.02 a 28.45+0.09 a 28.49+0.07 a 28.48+0.04 a
Week3 28.29+0.08 a 28.30+0.02 a 28.34+0.03 a 28.43+0.05 a
Week4 28.38+0.03 a 28.43+0.03 a 28.44+0.01 a 28.47+0.03 a
Week5 28.58+0.30 a 28.29+0.02 a 29.00+0.66 a 28.77+0.30 a
Week6 28.93+0.66 a 28.34+0.01 a 28.40+0.01 a 28.75+0.28 a
Week7 28.30+£0.03 a 28.35+0.02 a 28.39+0.01 a 28.44+0.02 a
Week8 28.23+£0.09 a 28.62+0.31 a 28.70+0.35a 28.39+0.10 a

Total Feed intake 28.44+0.07 a 28.40+0.03 a 28.53+0.07 a 28.53+0.05 a

T1: control, T2: basal diet +3% celery seeds, T3: basal diet +3% Alfalfa powder, and T4: basal diet + (3% celery
seeds +3% Alfalfa powder).
Mean: values in the same column with different letters are significantly different (p<0.05).

Table 5 represents the effect of adding celery seeds and Alfalfa powder on the efficiency conversion ratio of feed to quail
eggs. The result showed no significant differences between the treatments in weeks 1 until week 8. However, there was a
numerical improvement in the efficiency of the feed conversion ratio as celery seeds and Alfalfa powder were added to the
diet. When calculating the total efficiency conversion ratio of feed during the experimental period, we notice that the treatment
4 was better compared to the other experimental treatments
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Table 5. Effect of adding celery seeds and Alfalfa powder on the efficiency conversion ratio of feed to quail eggs.

FCR (g feed/g egg mass) T1 T2 T3 T4
Week1 2.85+0.04 a 2.79+0.05 a 2.87+0.15a 2.77+0.04 a
Week2 2.90+0.01 a 2.93+0.10 a 2.92+0.12 a 2.78+0.03 a
Week3 2.81+0.08 a 2.86+0.15 a 2.91+0.13 a 2.82+0.12 a
Week4 2.89+0.10 a 2.87+0.07 a 2.88+0.06 a 2.83+0.02 a
Week5 2.88+0.14 a 2.81+0.13 a 2.99+0.26 a 2.71+0.02 a
Week6 2.97+0.22 a 2.80+0.14 a 2.84+0.01 a 2.77+0.11 a
Week7 2.98+0.07 a 2.88+0.01 a 2.93+0.05a 2.84+0.02 a
Week8 2.94+0.05a 2.85+0.04 a 2.86+0.07 a 2.77+0.06 a
Total FCR 2.90+£0.02 a 2.84+0.01 b 2.90+0.01 a 2.78£0.01 c

T1: control, T2: basal diet +3% celery seeds, T3: basal diet +3% Alfalfa powder, and T4: basal diet + (3% celery
seeds +3% Alfalfa powder).
Mean: values in the same column with different letters are significantly different (p<0.05).

Table results in Table 6 showed no significant differences between the treatments on the egg weight, yolk weight, and
white weight during the whole experiment. The shell weight and the yolk height showed no differences between the
experimental treatments during the 8 weeks of the experiment. In addition, the shell thickness did not differ from the other
treatment, while the result of the HU unit showed significant improvement (P<0.05) in treatment 4 compared to the control
treatment and treatment 3.

Table 6. Effect of adding celery seeds and Alfalfa powder on egg quality in local quail.

Parameter T1 T2 T3 T4
Egge weight(q) 11.85+0.45a 12.17+0.07 a 12.35+0.16 a 12.62+0.37 a
Yolk weight(g) 3.53+0.18 a 3.61+0.08 a 3.49+0.04 a 3.43+0.18 a

Albumin weight(g) 6.71+0.60 a 6.96+0.03 a 7.26+0.13 a 7.50+0.26 a
Shell weight(g) 1.60+0.03 a 1.60+0.05 a 1.60+0.02 a 1.68+0.01 a
Yolk high (mm) 10.34+0.76 a 10.85+0.41 a 10.53+0.51 a 10.97+0.32 a

Albumin high (mm) 4.38+0.15a 4.84+0.26 a 4.46+0.36 a 4.94+0.25 a

Shell thickness (mm) 0.21+0.06 a 0.21+0.01 a 0.21+0.05a 0.21+0.03 a
Haugh unite 88.68+0.55 b 90.95+1.45 ab 88.70+2.00 b 91.15+1.48a

T1: control, T2: basal diet +3% celery seeds, T3: basal diet +3% Alfalfa powder, and T4: basal diet + (3% celery
seeds +3% Alfalfa powder).
Mean: values in the same column with different letters are significantly different (p<0.05).

Table 7 represents the effect of adding celery seeds and Alfalfa powder on some blood biochemical characteristics. The
results showed no significant differences between the treatments in LH, whereas treatment 4 showed the highest value with
an average (1692.67). The FSH was not affected by the experimental treatments, while treatment 4 showed the highest value
with an average (222.33). In addition, ALP, AST, and ALT were not affected by the different treatments in the experiment.

Table 5. Effect of adding celery seeds and Alfalfa powder on some blood biochemical characteristics.

Parameters T1 T2 T3 T4

LH pg/ml 1688.33+6.00 a 1689.33+£6.35 a 1688.67+6.33 a 1692.67+5.36 a
FSH pg/mi 221.00+£5.56 a 221.66+5.92 a 221.33+£2.72 a 222.33+6.22 a
ALP (Unit/ Lit) 441.66+5.60 a 441.33+1.85a 441.00+1.52 a 440.66+2.84 a
AST (1U/L) 205.00+7.63 a 204.66+8.96 a 205.71+7.68 a 204.334+5.36 a
ALT (IU/L) 2.08+0.20 a 2.06+0.26 a 2.08+0.15a 2.03+0.18 a

T1: control, T2: basal diet +3% celery seeds, T3: basal diet +3% Alfalfa powder, and T4: basal diet + (3% celery
seeds +3% Alfalfa powder).

The significant differences in the productive qualities (egg production, egg mass, total FCR and HU unit) could be due to
the addition of celery seeds. That is because of the compounds in celery, such as flavonols, flavones, d-limonene, and b-
selinene. Those compounds are considered antioxidants and have a role in affecting the frontal lobe of the pituitary gland,
especially the secretion of FSH, and LH, therefore increasing the production (25,26). Furthermore, celery contains vitamins
A, B2, and B1, calcium, magnesium, phosphorus, and iron (14). On the other hand, it could be related to the Alfalfa, which
contains compounds such as phytoestrogen ingredients (apigenins). Those compounds have a role in increasing egg
production as well as contain carotenes which enhance the HU unit. Also, the fiber content of Alfalfa improves the

79



physiological function of the intestine (19, 27). The addition of Alfalfa affects the microbial cluster in the digestion system of
the poultry (28). The Alfalfa powder is considered a good source of carotene and vitamin A, which in turn reduces the secretion
of the hormone corticosterone in the adrenal cortex, which in turn reduces the effectiveness of protein catabolism and thus
converts this percentage of protein to production, also contains high amounts of iron, 480 mg/kg, which enters In the formation
of hemoglobin in the blood and then the manufacture of red blood cells. As a result, the volume of packed blood cells increases
and also contains a complex vitamin B group that is important in the processes of manufacturing red cells in the bone marrow
and contains large amounts of vitamin E, which has an important role in Erythrolysis, Through their action as antioxidants
and protecting plasma membranes from damage caused by oxidative stress, thus preserving red blood cells and the hemoglobin
that is included in their composition, which plays a positive role in increasing the size of packed blood cells(29).
Conclusion

The results from adding 3% celery seeds and 3% Alfalfa powder resulted in significant improvement in quail performance
(egg production, egg mass, and HU unit) during the whole experiment. That could be related to the compounds that celery
seeds contain such as flavones, flavones, and volatile oil. Those compounds are considered antioxidants and can affect the
pituitary glands and the secretion of LH, and FSH, therefore increasing the production. Alfalfa, on the other hand, contains
compounds such as apigenins, which play a role in increasing egg production, and HU units.
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