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Abstract

The objective was conducted to study the effect of diets with isocaloric and different
protein levels on laying performance of Japanese quails (Coturnix coturnix japonica) at second
laying period. A total of 576, 11-month-old Japanese quail were used in this trial. The diets
were isocaloric diet (3,000 kcal/kg) and adjusted to different crude protein (CP) levels(CP22,
24 and 26%). Feed and water were supplied ad libitum. The test period lasted for 4 weeks. The
egg weight and feed intake of each treatment group are recorded every day and week,
respectively, the feed to egg conversion rate(FCR) is calculated. Egg quality, including the
average egg weight, eggshell strength, eggshell thickness, albumin height, Haugh units (HU),
yolk weight and yolk weight percent were recorded before 1 day, after 4, 7, 14, 28 day of
experimental period, respectively. The results showed that there were no significant different
between the FCR and average hen-day production in each treatment group. The egg weight at
1, 3, 4weeks and whole test period were significantly higher in the CP26% group than in the
other groups (P < 0.05). There were no significant difference in eggshell strength, eggshell
thickness, albumin height and HU during the whole test period among the treatment groups.
The weight of egg yolk and the ratio of egg yolk to egg weight were no significantly different
in all treatment. In summary, it is suggested that reducing the CP level of the diet from 26% to
22% had no adverse effect on the egg performance in 11-month-old Japanese quails with

isocaloric diet at second laying period.
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Table 1. The composition of the experimental diet
Crude protein levels, %

Ingredients

22 24 26
Corn meal 47.68 40.58 33.46
Corn gluten meal, 60% 4.0 4.0 4.0
Soybean meal 25.0 28.29 31.46
Choline-C1,50% 0.22 0.21 0.2
Methionine 0.05 0.02 -
Calcium carbonate 5.11 5.08 5.06
Calcium phosphate 1.66 1.64 1.61
Salt 0.3 0.3 0.3
Soybean oil 3.00 3.58 4.15
Premix* 0.3 0.3 0.3
Full fat soybean meal 12.68 16.00 19.46

100 100 100
Metabolizable energy (kcal/kg) 3,000 3,000 3,000
Crude protein(%) 22 24 26
Calcium (%) 2.5 2.5 2.5
Available phosphorus(%) 0.4 0.4 0.4

*Supplied per kilogram of diet: vitamin A, 22,500 IU; vitamin D3, 3,000 IU; vitamin E, 60 mg; vitamin K3, 6 mg;
vitamin By, 22.5 mg; vitamin B,,22.5 mg; vitamin B¢, 6mg; vitamin Bj,, 75 mcg; d-pantothenic acid 24 mg;
nicotinic acid 1.5 mg; folic acid 1.5 mg; biotin 300 mcg; Fe, 180 mg; Mn, 60 mg; Cu, 15 mg; Se, 0.225 mg; Zn,90
mg; Co, 0.75 mg.
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Table 2. Effects of diets with isocaloric and different protein levels on daily feed intake, daily
egg weight and feed to egg ratio of 11-month-old Japanese quail

Dietary protein levels, %

Items 22 24 26
Means £ SD
After 7 day
Average daily feed intake?, 21.75+ 0.58 21.85+ 0.46 22.40£1.33
Average daily egg production, 6.08 + 0.64 5.09+0.41 6.13+0.22
Feed to egg ratio, g/g 3.59+0.28 4.31+0.25 3.66 £ 0.34
After 14 day
Average daily feed intake?, 21.03+2.18 21.45+ 283 2153+ 2.77
Average daily egg production, 5.67 + 0.90 5.36 + 0.84 539+ 0.45
Feed to egg ratio, g/g 3.72+£0.21 410+ 1.17 3.98+0.18
After 21 day
Average daily feed intake?, 22.78 £ 0.55 2359+ 142 23.58 £ 1.58
Average daily egg production, 6.37 + 1.49 6.46 + 0.33 6.46 £ 0.49
Feed to egg ratio, g/g 3.67+0.77 3.66 £ 0.41 3.64 £ 0.03
After 28 day
Average daily feed intake?, 23.27+ 249 23.27 + 2.05 23.63 + 2.96
Average daily egg production, 745+ 0.72 6.28 + 0.64 7.10 £ 0.66
Feed to egg ratio, g/g 3.12+0.03 3.71+0.05 3.36 £ 0.73
Whole experiment period
Average daily feed intake?, 22.21+159 22.74 +1.96 22,79+ 1.96
Average daily egg production, 6.39+ 1.03 6.27 £ 0.75 6.27+ 0.75
Feed to egg ratio, g/g 3.53+041 3.67+1.14 3.66 £ 0.39

1 Each treatment sample size n = 6.
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Table 3. Effects of diets with isocaloric and different protein levels on egg weight and fegg
production of 11-month-old Japanese quail

Dietary protein levels, %

Items 22 24 26
Means + SD
After 7 day
Average egg weight, g/egg 10.87 + 0.202 11.05+ 0.30*  11.17 +0.18°
Average egg production, % 52.16 £ 9.90 52.53 £ 5.97 52.23 £ 6.03
After 14 day
Average egg weight, g/egg 10.71 £ 0.20 10.79 + 0.30 10.90 £ 0.32
Average egg production, % 48.36 + 12.10 49.85 + 5.95 45.16 + 8.22
After 21 day
Average egg weight, g/egg 10.79 + 0.19% 11.03 + 0.20° 11.26 + 0.36°
Average egg production,% 54.61 + 15.33 54.91 + 8.96 54.69 £ 6.66
After 28 day
Average egg weight, g/egg 11.00 + 0.182 11.24+0.33°  11.35+0.20°
Average egg production, % 62.65 + 11.65 60.34 £ 6.44 63.02 £ 6.60
Whole experiment period
Average egg weight, g/egg 10.84 £ 0.22 11.03 + 0.32° 11.17 £ 0.32°
Average egg production, % 54.45 + 13.16 54.41 £ 7.80 53.78 £ 9.32

abc Means within the same row without the same superscripts differ significantly (P < 0.05).
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Table 4. Effects of diets with isocaloric and different protein levels on eggshell strength and
eggshell thickness of 11-month-old Japanese quail

Items Dietary protein levels, %
22 24 26
Before 1 day*
Eggshell strength,kg/cm? 0.66 + 0.16 0.69 + 0.20 0.65+0.17
Eggshell thickness, mm 0.204 £ 0.024 0.203 £ 0.020 0.201 £ 0.025
After 4 day
Eggshell strength,kg/cm? 0.64 £ 0.15 0.63+0.17 0.66 + 0.15

Eggshell thickness, mm
After 7 day

Eggshell strength,kg/cm?

Eggshell thickness, mm
After 14 day

0.199 + 0.0262

0.57+0.18
0.183 £ 0.030%

0.203 + 0.024°

0.61+0.17
0.192 + 0.022°

0.191 £+ 0.019%

0.58 + 0.14
0.192 + 0.017°

Eggshell strength,kg/cm? 0.56 £ 0.14 0.61+0.14 0.57+£0.19

Eggshell thickness, mm 0.187 + 0.025 0.187 £ 0.021 0.185 £ 0.020
After 21 day

Eggshell strength,kg/cm? 0.73+0.85 0.57+0.14 0.59+0.17

Eggshell thickness, mm 0.194 + 0.018 0.195 £ 0.023 0.191 £ 0.016
After 28 day

Eggshell strength,kg/cm? 0.58 £ 0.15 0.56 + 0.17 0.59+0.13

Eggshell thickness, mm 0.198 + 0.016 0.197 £ 0.015 0.200 £ 0.014
Whole experiment period

Eggshell strength,kg/cm? 0.61 +0.40 0.60+0.16 0.60+0.16

Eggshell thickness, mm 0.203 £ 0.184 0.195 £ 0.022 0.192 £ 0.018

3.5 Means within the same row without the same superscripts differ significantly (P < 0.05).
tEach sampling day of each treatment sample size n = 60.
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Table 5. Effects of diets with isocaloric and different protein levels on albumen height and
Haugh unit of 11-month-old Japanese quail

Items Dietary protein levels, %
22 24 26
Before 1 day*
Egg weight, g 10.49 + 1.39 10.89 + 0.94 10.90 + 1.03
Albumen height, mm 3.24.+ 0.63 332+ 0.50 3.22+0.70
Haugh unit 191.2% 9.0 1914+ 95 189.8+ 10.6
After 4 day
Egg weight, g 11.11+0.97 11.26 + 0.86 11.28 + 0.9
Albumen height, mm 3.65 + 0.95 3.67+ 0.67 3.41+0.87
Haugh unit 1953+ 135 195.7 +9.32 1915+ 13.0
After 7 day
Egg weight, g 11,17+ 1.06 11.19 + 0.81 11.18 + 0.94
Albumen height, mm 412+ 1.07 4.22+0.90 3.98+ 1.07
Haugh unit 2015+ 14.1 2029+ 124 199.3+ 158
After 14 day
Egg weight, g 10.70 + 1.29 10.84 + 0.94 10.84 + 0.94
Yolk weight, g 4.06 + 0.90° 3.57+0.39° 3.70 + 0.52°
Yolk ratio, % 38.02+ 7.47° 32.83 + 2.35° 34.28 + 4.03°
Albumen height, mm 4.00 £ 0.90 4.30 + 0.94 423+ 081

Haugh unit

After 21 day
Egg weight, g
Yolk weight, g
Yolk ratio,%
Albumen height, mm
Haugh unit

After 28 day
Egg weight, ¢
Yolk weight, g
Yolk ratio, %
Albumen height, mm
Haugh unit

Whole experiment period
Egg weight, ¢
Yolk weight, g
Yolk ratio, %
Albumen height, mm
Haugh unit

200.96 + 12.44

10.99+1.25
3.56+ 0.53%
32.51+481
419+ 0.91
203.08 £ 11.92

11.29+ 0.94
3.67+0.43
3247+ 278
419+ 0.86
202.48 £ 11.47

11.01+1.28
3.76 £ 0.68
34.23 + 5.86°
4.03 £0.95
200.64 £ 12.94

204.58 + 12.88

11.26 + 0.98
3.77£0.53°
33.41+4.18
4.13 +0.86
201.78 + 11.78

11.39+0.93
3.73+0.52
32.75+3.13
407+ 1.15
200.04 £ 17.78

11.19+ 0.92
3.69+ 049
32.99 £ 3.292
4.08 £ 0.94
200.98 + 13.37

203.99 + 10.77

11.22 £ 0.97
3.73+ 0.57%
33.27 £ 3.77
4.06 £ 0.81
201.00 + 10.93

11.49+0.98
3.82+ 047
33.34+£3.38
3.92+1.03
198.09 + 15.98

11.20 £ 0.98
3.75+0.52
33.63 + 3.75%
3.92 £ 0.96
198.79 + 14.01

a.b Means within the same row without the same superscripts differ significantly among three treatments (P < 0.05).

L Each sampling day of each treatment sample size n = 60.
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