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ABSTRACT

A total of 384 Shaver laying hens were selected at 50 weeks of age, and used in a factorial arrangement with two feed
forms (mash and pellet) and three cage densities (3, 4 and 5 hens per cage) for 10 weeks. During 10 weeks of
experiment, laying performance and at week 10 egg quality parameters, were measured. The results showed that hens
fed pellet feed had higher egg weight at first 5 weeks and higher egg weight and lower feed intake and lower feed
conversion ratio for ovearll 10 weeks of experiment, compared to those fed mash diet. During first 5 weeks of
experiment, with increasing birds per cage 3 to 4 and 5, feed intake and feed conversion ratio (P<0.01), and for
overall 10 weeks of experiment, with increasing birds from 3 to 5 per cage, egg production and feed consumption
werer significantly reduced (P<0.05). The final body weight and weight changes of lying hens were affected by the
cage density, feed form (P<0.01) and their interaction (P<0.05) during experimental period. The effect of cage
density on shell thickness and specific gravity of eggs was significant (P<0.05). Egg production during the day was
postponed in birds fed pellet feed or reared at higher density. The results showed that by increasing the cage density,
laying performance was decreased, but for hens fed pellet feed, cage density had no effect on feed intake.

Keywords: Cage density, feed form, laying hen, laying pattern.
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1. Egg weight

2. Egg mass

3. Feed intake

4, Feed conversion ratio
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Table 1. Ingredients and nutrients composition of
experimental diet

Ingredients %
Corn 46.43
Soybean meal (44%) 25.30
Wheat 15.00
Soybean oil 1.00
Limeston 9.86
Dicalcium phosphate (DCP) 1.38
Salt (NaCl) 0.27
Sdoium bicarbonate 0.10
Vitamin-mineral permix* 0.50
DL-methionine 0.16
Total 100.00
Nutrients composition
AMERn (kcal/kg) 2700
CP%, 17.00
Calcium, % 4.00
Auvailable P, % 0.35
Sodium, % 0.16
CF, % 3.24
Methionine, % 0.47
Methionine + Cysteine, % 0.72
Lysine, % 0.87
Threonine, % 0.64
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1. Vitamin and mineral premix provided per kg of diet: vitamin A,
8800 IU; vitamin D3, 3300 IU; vitamin E,16.5 1U; vitamin Ks, 2.2
mg; thiamin, 1.7 mg; riboflavine, 5.5 mg; biotin, 0.055, folic acid,
0.6 mg, niacin, 28 mg;; pantothenic acid, 6.6 mg; pyridoxine, 3.3
mg, vitamin B12, 0.022 mg; Choline chloride: 110 mg; ; Mn, 88 mg;
Zn, 88 mg; Fe, 55 mg; Cu, 5.5 mg; Se, 0.3 mg and lodine 1.7 mg.
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Table 2. Performance parameters comporison for first 5 and overall 10 weeks of experiment

First 5 Weeks Overall 10 Weeks Body weight
Traits EPT EW* EM FI* 5 EP EW EM FI BW chang
% g g g FCR % g g g FCR Kg g
Feed form Mash 920 635° 585 114 1.95 924 635" 591 1158 198 175 24.8°
Pellet 903 645" 583 112 193 90.1 646" 583 107° 185" 171° 16.1°
SEM 092 032 070 135 0.03 0.88 028 052 110 003  0.007 7.3
3 927 637 593 118  198° 928 638 596 113° 1.93 1.75° 5.3
Cage density 4 905 644 583 110° 1.88° 916® 644 590 112° 190 1.75°% 27.6°
5 90.1 639 576 108b  1.88b 89.1b 642 574 109 192 171b -19.8°
SEM 113 039 08 156 0.04 1.08 035 064 140 0.02  0.009 9.1
Cage
Feed form density
3 945 632 598 119 1.99 94.4 631 604 120° 2.03 1.80 38.97
Mash 4 924 642 594 110 187 94.0 640 602 117 195 176 45.4°
5 891 632 563 108 192 88.3 634 566 110 197 172 9.9”
3 914 642 587 117 1.99 91.2 644 587  108° 184 17 -28.4°
Pellet 4 886 646 572 108 1.90 89.3 647 578  107° 1.86 174 9.9™°
5 912 647 590 108 183 90.0 648 583  109° 1.86 171 -29.7°
SEM 16 055 122 23 0.06 130 049 090 190 004 0013 126
P-Values
Feed form 022 003 087 034 0.57 010 0009 028 0001 0001 0.004 0.0004
Cage density 017 041 042 0001 0.004 0.05 045 006 005 080  0.009 0.01
Feed formxCage density 014 060 012 070 0.62 0.10 075 006 0.03 047  0.021 0.03

P<e]+0) w)ls L_g)b@.m O glaze By syl slo Sl (idw 2 40 giw ,» 0:8-C
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a-c: Means within a column in each section with different superscripts are significantly different (P<0.05)
1. Egg production; 2. Egg weight; 3. Egg mass; 4. Feed intake; 5. Feed conversion ratio.
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Table 3. Effect of feed form and cage density on egg quality parameters at week 10 of experiment

Traits Eggshell  Albumen Albumen Yolk Yolk Shell Shell  Haugh Specific bgégk::eiﬂgd

% % height %  color thickness strenght  unit gravity eggs

Feed form Mash 12.67 60.02 6.2 273 4.02° 31.26 2.75 75.55 1.083 0.88

Pellet 12.55 60.59 6.1 26.86 3.65°  31.01 2.85 74.04  1.082 1.06

SEM 0.14 0.23 0.19 031 01 0.33 0.1 1.6 0.0008 0.24

3 12.9 59.9 6.2 27.16 3.78 30.85 2.79 75.35 1.084% 1.16

Cage density 4 12.5 60.0 6.1 27.39 381 30.88 29 74.46 1.081° 0.79

5 12.3 60.9 6.16 26.7 3.9 31.67 2.7 7457  1.083% 0.97

SEM 0.17 0.29 0.23 0.27 013 0.41 0.13 1.95 0.009 0.29
Feed form Cag_e

density

3 13.16 59.64 6.27 27.22 425 31.14 271 75.7 1.085 1.08

Mash 4 12.38 60.07 5.99 2753 3.81 30.58 2.84 74.25 1.081 0.6

5 12.46 60.35 6.36 27.16 4.0 32.08 2.68 74.67 1.083 1.24

3 12.66 60.23 6.12 2711 331 30.58 2.86 75.0 1.083 1.23

Pellet 4 12.8 59.94 6.33 27.25 381 31.19 297 74.67 1.08 1.25

5 12.17 61.58 5.96 26.33 3.81 31.27 2.72 72.44 1.083 11

SEM 0.33 0.4 0.33 0.37 017 0.57 0.18 2.74 0.06 0.61

P-Values

Feed form 0.63 0.17 0.66 0.23 0.01 0.57 0.5 0.49 0.24 0.59

Cage density 0.4 0.17 0.83 0.15 0.67 0.4 0.52 0.92 0.04 0.67

Feed formxCage density 0.07 0.22 0.51 09 0.02 0.4 0.93 0.65 0.85 0.21

a-b: Means within a column in each section with different superscripts are significantly different (P<0.05)
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Table 4. Percentage of eggs laid at different hours for different treatments

Feed form Density Hour Weekl Week2 Week3 Week4 Week5 Week6 Week7 Week8 Week9 Week10  Total

9 66.6 84.4 85.3 83.2 91.2 75.0 774 80.3 85.0 76.6 80.6

Mash 3 12 234 12.8 11.0 141 6.3 21.6 20.4 179 122 18.8 15.8

15 7.7 2.8 2.8 25 1.6 22 22 13 19 39 2.8

18 2.3 0.0 0.9 0.3 10 12 0.0 0.6 0.9 0.7 0.8

9 59.9 93.3 94.5 82.3 88.3 78.6 82.4 84.4 85.0 81.1 83.2

Pellet 3 12 26.1 39 42 15.8 79 17.2 135 116 122 135 125

15 9.5 1.6 13 16 3.2 3.9 31 33 19 47 34

18 46 13 0.0 0.3 0.6 0.3 0.9 0.7 0.9 0.7 10

9 58.0 87.7 93.3 87.7 87.3 79.4 75.6 87.3 90.0 87.6 83.7

Mash 4 12 233 8.2 45 9.4 10.8 185 229 10.9 72 10.0 12.3

15 15.0 3.6 19 23 1.6 19 15 15 2.6 20 33

18 3.7 0.6 0.2 0.7 0.2 0.2 0.0 0.3 0.2 0.6 0.7

9 63.3 87.3 93.5 91.6 92.0 80.0 79.4 82.4 86.4 87.2 84.4

Pellet 4 12 22.8 9.2 41 6.0 6.5 16.8 17.7 15.9 8.0 10.3 117

15 105 2.7 22 20 10 20 24 13 54 21 31

18 34 0.8 0.2 0.5 0.5 12 0.5 0.5 0.3 0.5 0.8

9 48.3 81.2 88.4 82.3 86.8 82.1 79.1 785 85.0 80.6 79.5

Mash 5 12 38.0 145 9.5 15.2 10.2 143 16.8 176 119 16.0 16.2

15 10.7 3.7 14 1.6 24 3.2 35 34 2.7 2.8 35

18 3.0 0.6 0.8 0.2 0.6 0.5 0.6 0.6 04 0.6 0.8

9 53.7 82.0 84.7 79.3 83.1 66.1 69.3 734 75.4 79.3 74.8

Pellet 5 12 29.3 13.7 119 151 12.7 28.5 255 19.2 19.7 16.1 19.1

15 13.2 33 21 4.1 3.2 45 42 54 39 38 4.7

18 3.7 10 13 15 10 0.8 10 21 10 0.8 14

p-value of Qui-square 0.0001 0.0003 0.0001 0.0001 0.03 0.0001 0.0001 0.0001 0.0001 0.03 0.0001
Lo jlos 51 e o sl 6,8 055 alidee Slelu 3 (a5l € opds olaws anglie B Jgar
Table 5. Comparison of egg humbers for each treatment produced at different laying hours
Treatment P-value
Feed form Cage density 9AM 12AM 15PM 18PM (Frideman test)

Mash 3 255.8 50.1 9.0 25 0.0001
Pellet 3 255.9 38.3 10.3 31 0.0001
Mash 4 329.7 48.4 13.1 26 0.0001
Pellet 4 336.2 46.5 124 3.3 0.0001
Mash 5 396.7 80.8 174 3.9 0.0001
Pellet 5 375.8 95.9 23.7 7.1 0.0001
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