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Table 1. Ingredients and nutrients composition of the experimental diets

. o Treatment
Ingredient (%) I 3 3 7
Corn grain 56.60 56.60 56.60 56.60
Soybean meal-48 29.75 29.75 29.75 29.75
Wheat bran 2 1.6 1.2 0.8
Soybean oil 2.64 2.64 2.64 2.64
Oyster shell 5.65 5.65 5.65 5.65
DCP 2.54 2.54 2.54 2.54
DL- Met 0.12 0.12 0.12 0.12
Salt 0.20 0.20 0.20 0.20
Mineral premix ' 0.25 0.25 0.25 0.25
Vitamin premix” 0.25 0.25 0.25 0.25
Fennel seed 0 0.4 0.8 1.2
Total 100 100 100 100
Calculated analysis
ME (kcal/kg) 2900 2900 2900 2900
Crud protein (%) 18 18 18 18
Calcium (%) 3.1 3.1 3.1 3.1
Available P (%) 0.45 0.45 0.45 0.45
Sodium (%) 0.18 0.18 0.18 0.18
Met (%) 0.52 0.52 0.52 0.52
Lys (%) 0.82 0.82 0.82 0.82
Threonine (%) 0.78 0.78 0.78 0.78
Tryptophan (%) 0.22 0.22 0.22 0.22

1- Vitamin premix provided per kilogram of diet: vitamin A, 11,000.0 IU; vitamin D3, 2,000.0 1U; vitamin E,
18.0 IU; vitamin K, 4.0 mg; vitamin B12, 0.015 mg; thiamine, 1.8 mg; riboflavin, 6.6 mg; calcium pantothenic
acid, 12.0 mg; niacin, 30.0 mg; pyridoxine, 2.9 mg; folic acid, 1.0 mg; choline, 260.0 mg.

2- Mineral premix provided per kilogram of diet: manganese, 64.5 mg; zinc, 33.8 mg; iron, 100.0 mg; copper,

8.0 mg; iodine, 1.9 mg; selenium, 0.25 mg.
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Table 2. Effect of fennel seed levels on laying performance of Japanese quails during the 7-9 weeks

Dietary levels of  Egg production Egg weight Egg mass Feed intake Feed conversion
fennel seed (%) (%) (g) (g/bird/day) (g/d) ratio
0 65.42¢ 11.65° 7.62¢ 26.99 3.56"
0.4 73.88" 12.30¢ 9.10° 29.83 3.33
0.8 70.78" 12.80° 9.07° 29.48 3.32°
1.2 74.67° 13.40° 10.00° 30.84 3.10°
SEM 1.695 0.168 0.205 2.71 0.092
P Value 0.001 0.001 0.001 0.902 0.003

*@Means within the same column with different superscript letters are significantly different (P<0.05).
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Table 3. Effect of fennel seed on laying performance of Japanese quails during the 10-12 weeks

Dietary levels of  Egg production Egg weight Egg mass Feed intake Feed conversion
fennel seed (%) (%) (2) (g/bird/day) (g/d) ratio
0 81.63° 13.46° 10.98° 25.22 2.29
0.4 88.87° 13.74° 12.22° 27.03 2.21
0.8 89.05° 13.85° 12.33? 26.34 2.13
1.2 89.89° 14.13* 12.70° 26.04 2.05
SEM 1.53 0.065 0.241 1.23 0.110
P Value 0.001 0.001 0.001 0.550 0.207

*@Means within the same column with different superscript letters are significantly different (P<0.05).
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Table 4. Effect of fennel seed on laying performance of Japanese quails during the 13-15 weeks

Dietary levels of  Egg production Egg weight Egg mass Feed intake Feed conversion
fennel seed (%) (%) (2) (g/bird/day) (g/d) ratio
0 82.54¢ 13.52° 10.92° 29.14 2.68°
0.4 85.07" 13.93° 11.83° 28.95 2.45%
0.8 87.30° 13.98" 12.20° 28.11 2.30°
1.2 89.48" 14.10° 12.62° 27.85 2.20°
SEM 1.032 0.058 0.291 1.089 0.100
P Value 0.001 0.001 0.001 0802 0.001

*@Means within the same column with different superscript letters are significantly different (P<0.05).
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Table 5. Effect of fennel seed on laying performance of Japanese quails during the 7-15 weeks (the entire period)

Dietary levels of  Egg production Egg weight Egg mass Feed intake Feed conversion
fennel seed (%) (%) (2) (g/bird/day) (g/d) ratio
0 76.53¢ 12.78¢ 9.84° 27.12 2.84°
0.4 82.53" 13.32°¢ 11.05° 28.60 2.67%
0.8 82.38" 13.54° 11.20° 28.98 2.59
1.2 84.68" 13.88° 11.77° 28.25 2.45°
SEM 1.360 0.055 0.132 1.005 0.084
P Value 0.001 0.001 0.001 0.520 0.004

*@Means within the same column with different superscript letters are significantly different (P<0.05).
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Table 6. Effect of fennel seed on Physical and quantitative properties of Japanese quail eggs

Dietary levels of fennel seed

Properties SEM P Value
0 0.4 0.8 1.2
Length (mm) 34.45°  35.13™ 35.39° 36.40° 0.249 0.001
Width (mm) 26.83°  27.28° 27.61%" 27.67° 0.126 0.001
gﬁg;‘emc mean diameter 28.19° 2869  28.98% 2929 0.117 0.001
Surface area (cm?) 25.0° 258" 264% 26.9° 021 0.001
Volume (cm?) 37.7° 38.9° 39.9% 40.1° 0.3 0.001
Sphericity (%) 1.05 1.05 1.04 1.06 0.003 0.107
Haugh unit (%) 95.54°  97.96"  102.23*  101.32° 0.585 0.001
Shape index (%) 77.93 77.72 78.07 76.02 0.570 0.060
Specific gravity (g/mm?®) 1.01 1.02 1.01 1.00 0.013 0.771
Shell (%) 13.53 12.58 13.24 13.12 0.333 0.255
Shell weight (g) 1.16 1.74 1.87 1.90 0.037 0.065
Shell thickness (mm) 0.46" 0.43° 0.43° 0.34° 0.008 0.001
Shell weight per unit of 69.83  67.36 71.20 70.85 1.555 0.307

Surface area (mg/cm®)

“@Means within the same column with different superscript letters are significantly different (P<0.05).
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Abstract

This study was carried out to investigate the effect of fennel seeds on laying performance and some physical and
quality properties of eggs in Japanese quails. One hundred and twelve 42-day old Japanese quails (Coturnix
Coturnix japonica) were randomly assigned into 4 treatments with 4 replicates and 7 birds per each replication. A
corn-soybean basal diet was supplemented with four levels of fennel seeds (0, 0.4, 0.8 and 1.2 %) to reach the
dietary treatments. Eggs were collected daily, and the eggs laid during the last 2 d of every week were weighed. The
eggs laid during the last 3 d of week 9 were collected and were used for physical and quality properties assays. Egg
weight, egg production percentage, egg mass and feed conversion ratio were significantly affected by the levels of
fennel seed (P<0.05). The egg weight, egg production percentage, egg mass and feed conversion ratio in the birds
fed diet with the highest level of fennel seeds (1.2 %) were more than those of the control group. Also length, width,
surface, volume, geometric mean diameter, Haugh unit (HU) and eggshell thickness significantly increased by
increasing the dietary levels of the fennel seeds (P<0.05). The results of this experiment showed that using 1.2
percent of dietary fennel can positively affect laying performance and egg quality in Japanese quails.
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