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Table 1. Ingredients and chemical composition afbdiet (as-is basis)

Ingredient %
Corn 545
Soybean meal 27
Barley 5
Soybean oll 1.2
Bicarbonate Na 0.16
Common salt 0.22
Dicalcium phosphate 1.8
Limestone 5.85
Oyster shell 3.5
Vitamin and mineral premix 0.6
DL-Methionine 0.17

Calculated analysis
AMEnN (kcal/kg) 2670
CP, % 174
EE, % 3.9
Linoleic Acid, % 1.95
Calcium, % 3.9
Available phosphorus, % 0.41
Sodium, % 0.16
Chlorine, % 0.18
Crude fiber, % 3.4
Methionine, % 0.42
Methionine + Cystine, % 0.69
Lysine, % 0.89
DCAB, meqg/kg 223.3

IProvided the following per kilogram of diet: vitamA (trans-retinyl acetate), 6,000 IU; vitamin Dhélecalciferol), 1,200
IU; vitamin E (tocopherol-acetate), 30 mg; vitarki8 (bisulphate menadione), 1.5 mg; riboflavin, 5,figamin, 1 mg;
pantothenic acid, 10 mg; niacin, 30 mg; Pyridoxi8eng; folic acid, 1.2 mg; vitamin B12 (cyanocobailam15 ug;
biotin, 0.15 mg; Se (Na2Se03), 0.2 mg; | (KI), ing; Cu (CuSO04), 4 mg; Fe (FeS0O4), 18 mg; Mn (MnO)n&f and

Zn (Zn0O), 100 mg
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Table 2. Chemical composition, geometric mean diam&ater-holding capacity, and swelling capaotity
fiber sources

Fiber source Sunflower hulls Sugar beet pulp
chemical analysis, %
DM 2.94 93.83
CP 7.72 7.65
Ether extract 2.58 2.13
Crude fiber 40.52 18.2
Total ash 9.58 5.24
Fine Coarse Fine Coarse
(2 mm) (6 mm) (2 mm) (6 mm)

Physical properties
Particle sizegm)

2000 433 160 25 65
1180 288.3 306.7 228.3 246.7
600 345 245 348.3 266.7
300 2217 155 228.3 203.3
150 817 96.7 131.7 158.3
75> 20 367 383 60
GMD + GSD (um) 76122 850+2.3 64142.2 62242.2
WHC + SD 3.96+0.35 4.04+0.11 4.82+0.22 5.23+0.48
Uik of V) 9610, 0430, 8240, 2340,
S(LVSKZ %?DM) 4.6740.56 2.6740.56 4.6740.23 5.2040.35

!Log normal SD, GMD: geometric mean diameter; WHCtenholding capacity; SWC: swelling capacity
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Table 3. Chemical composition, geometric mean diam&MD), water-holding capacity (WHC), and swagji
capacity (SWC) of the experimental diets

Chemical Control Sunflower hulls, % Sugar beet pulp, %
components, %
25 25 5 5 25 25 5 5
2mm 6mm 2mm 6mm 2mm 6mm 2mm 6mm
DM 92.56 92.42 91.81 92.71 92.73 92.83 92.74 92.85 92.86
CP 17.57 15.54 15.67 15.23 14.69 15.28 15.28 14.14 14.09
Ether extract 3.665 4.05 3.675 4.27 4.155 4.79 3.78 4.115 4.74
Total ash 17.57 15.54 15.67 15.23 14.69 15.28 15.28 14.14 14.09

Physical properties
Particle sizegm)

2000 380 345 315 347 425 455 360 400 345
1180 230 262 255 240 242 235 275 260 255
600 205 205 217 210 172 175 210 180 215
300 130 110 122 117 82 95 120 125 130
150 50 65 75 67 65 35 30 30 50
75 5 12 15 17 12 5 5 5 5

GMDiGSDl(pm) 1058+2.2 1019+2.3 951+2.3  969+2.4 1123+2.3 1214421 1108+2.1 1143+2.1 1055+2.2
WHC = SD

3.37+0.07 2.83+0.03 3#0.05 2.94+0.04 3.25+0.08 2.61+0.10 3.08+0.06 2.72+0.05 3.15+0.01
(L/kg of DM)
SWC + SD
1+0.05 1.4+0.05 1.2+0.09 1+0.02 1.2+0.06 1+0.04 1.1+0.03 1.5+0.06 1.3+0.09
(mL/kg of DM)

lLog normal SD
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Table 4.Influence of sources and particle size of dietésgrfon productive performance and pH of excodta

laying hens form 27 to 38 weeks of age

Egg

Egg

Feed

Diet production weight Egg mass intake FCR B.’W pH
(%) @ 9D (g gain (@)
Control 98.38 59.5 57.9 114.64 1.95 34 7.43
SFH 2.5(%) Fine 97.35 58.76" 56.32 113.83 1.97 26 7.67
SFH 2.5(%) Coarse 97.46 60.84 57.45 113.49 1.9 34 7.8
SFH 5 (%) Fine 97.02 59.8F 57.4 115.89 1.96 44 7.93
SFH 5 (%) Coarse 96.39 60.6F 57.58 111.39 1.97 23 7.99
SBP 2.5(%) Fine 97.75 60.73 58.18 114.25 1.93 45 7.7¢
SBP 2.5(%) Coarse 97.16 60.7 58 11322  1.79 12 7.7
SBP 5 (%) Fine 95.87 60.02 56.51 114.61 1.95 -28 7.9
SBP 5(%)  Coarse 96.06 58.47F 55.79 112.43  1.94 -32 7.75%
SEM 1.19 0.89 0.88 1.85 0.06 32 0.14
P value 0.5 0.07 0.11 0.44 0.09 0.13 0.014
Main effects
Fiber source
SFH 97.31 60.04 57.5 113.66 1.92 29.13 7.79
SBP 96.45 59.93 56.81 113.62 1.92 0.08 7.84
Inclusion Level (%)
2.5 97.17 59.73 57.06 113.57 1.93 20.5 7.86
5 96.63 60.24 57.23 113.7 1.91 8 7.77
Particle size
Fine 96.78 59.97 57.02 113.49 1.9 2.67 7.75
Coarse 97 60 57.27 113.78 1.94 26.3 7.88
SEM 0.6 0.51 0.48 0.97 0.03 67 0.07
______________________________________ ProbabiliesP< ..
Fiber source 0.19 0.84 0.19 0.97 0.89 0.08 0.51
Inclusion Level 0.37 0.32 0.67 0.88 0.39 0.44 0.21
Particle size 0.76 0.95 0.57 0.76 0.22 0.17 0.08
Fiber source x Level 0.06 0.89 0.19 0.82 0.39 0.71 0.08
Fiber source x Particle size 0.76 0.59 0.9 0.88 0.58 0.27 0.52
Level x Particle size 0.6 0.26 0.37 0.39 0.48 0.62 0.77
Fiber source x Level x Particle , , 0.59 0.18 057 039 075 02

size

Means within a column with different superscripts significantly different<0.05).
'Feed conversion ratio was calculated as gramsedffer gram of egg mass.

2SFH= sunflower hull,
3SBP= sugar beet pulp
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Table 5. Influence of source and particle sizeiefaty fiber on egg yolk color, shell thickness draaigh unit
of eggs in laying hens

) . Yolk colo”® Shell thickness (mm) Haugh unit
Experimental diets 30wk 38wk 30 wk 38 wk 30wk 38wk
Control 4.72° 5.06 0.399° 0.399 85.26° 82.05
SFH 2.5(%) Fine 4.06¢ 5.33 0.404° 0.391 80.11° 78.63
SFH 2.5(%) Coarse 4,61 4.95 0.402° 0.403 82.3F 84.21
SFH 5(%) Fine 5113 522 0.415° 0.398 84.05%  84.81
SFH 5(%) Coarse 4.89° 5.22 0.376" 0.39 82.9% 8583
SBFP 2.5(%) Fine 5.06%  4.89 0.404 0.403 83.64*  84.96
SBP 2.5(%) Coarse 4.95 5.39 0.41° 0.393 81.77™ 82.43
SBP 5 (%) Fine 5.55° 5.06 0.403° 0.389 81.52% 83.86
SBP 5(%) Coarse 5.5% 5.5 0.402° 0.392 81.99 83.91
SEM 0.26 0.26 0.94 0.86 1.44 1.88
P value <.0001 0.30 0.03 0.63 0.04 0.1
Main effects

Fiber source
SFH 4.92 5.19 0.4 0.396 82.29 8264
SBP 5.01 5.19 0.405 0.394 82.29 84.78

Inclusion Level (%)

2.5 4.96 5.21 0.405 0.395 82.65 83.62
5 4.97 5.18 0.4 0.395 81.92 83.75

Particle size
Fine 5 5.21 0.408% 0.392 82.1 84.28
Coarse 4.93 5.18 0.397° 0.398 82.48 83.12
SEM 0.19 0.15 0.49 0.43 0.68 1.04

_______________________________ Probabilitiesp<

Fiber source 0.61 1 0.25 0.61 1 0.05
Inclusion Level 0.94 0.85 0.35 0.97 0.29 0.95
Particle size 0.71 0.86 0.03 0.22 0.58 0.26
Fiber source x Level 0.71 0.85 0.66 0.51 0.59 0.19
Fiber source x Particle size 0.61 0.57 0.2 0.95 0.09 0.25
Level x Particle size 0.61 0.26 0.24 0.1 0.73 0.36
Fiber source x Level x Particle size 0.83 0.71 0.11 0.76 0.7 0.47

Means within a column with different superscripts significantly different® < 0.05).
ISFH= sunflower hull?’SBP= sugar beet pulfRoche Fan Color
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Table 6. Influence of source and particle sizeiefaty fiber on specific gravity, yolk weight, alimin weight
and shell weight in laying hens

Specific gravity Yolk weight Albumen Shell weight
. . (g/mn) @ weight (g) @
Experimental diets 30 wk 38 wk 30 38 30wk 38 wk 30 wk 38
wk wk wk
Control 1.09 1.09 16  18.15 32.62 34.11 6.1° 5.83
SFH 2.5(%) Fine 1.09 1.09 17.05 18.38 33.21 34.03 6.17° 5.96
SFH 2.5(%) Coarse 1.09 1.09 16.75 17.93 35.29 33.76 6.37° 6.24
SFH 5(%) Fine 1.09 1.09 16.2 17.74 34.03 3443 6.47° 5.98
SFH 5(%) Coarse 1.08 1.09 16.83 17.63 3199 324 5.54° 581
SBP 2.5(%) Fine 1.08 1.09 16.3 17.61 33.82 3457 6.43° 5.96
SBP 2.5(%) Coarse 1.09 1.09 16.45 17.55 34.89 35.06 6.41° 6.02
SBP 5(%) Fine 1.09 1.09 16.66 17.5 34.36 33.68 6.35° 5.95
SBP 5(%) Coarse 1.08 1.09 16.4 18.22 3261 32.34 6.19° 6.07
SEM 0.003 0.003 0.49 0.51 1.1 1.16 0.18 0.14
P value 0.07 0.22 0.54 0.83 0.07 0.3 0.0002 0.17
Main effects
Fiber source
SFH 1.085 1.087 16.49 17.85 33.9 33.96 6.26 5.94
SBP 1.085 1.09 16.49 17.83 33.65 33.67 6.22 6.05
Inclusion Level (%)
25 1.085 1.088 16.47 17.93 33.67 33.39 6.27 5.99
5 1.085 1.088 16.51 17.76 33.88 34.26 6.21 6.01
Particle size
Fine 1.085 1.088 16.41 17.88 3406 34.3 6.28 6.05
Coarse 1.085 1.089 16.57 17.8 33.49 33.31 6.19 5.94
SEM 0.002 0.001 0.27 0.26 0.62 0.62 0.13 0.07
____________________________________ ProbabilitesP<
Fiber source 1 0.09 0.97 0.96 0.68 0.66 0.78 0.13
Inclusion Level 0.62 1 0.84 0.53 0.74 0.18 0.68 0.68
Particle size 0.62 0.56 057 0.74 0.36 0.13 0.48 0.17
Fiber source x Level 0.02 0.25 0.43 0.29 0.33 0.23 0.84 0.37
Fiber source x Particle size 0.62 0.56 0.88 0.56 0.76 0.73 0.56 0.13
Level x Particle size 1 0.25 0.79 0.43 0.98 0.46 0.35 0.63
Fiber source x Level x Particle size 1 1 0.88 0.86 0.72 0.96 0.61 0.86

Means within a column with different superscripte aignificantly different® < 0.05). SFH= sunflower hull, SBP= sugar
beet pulp
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Abstract

This study was conducted to determine effect ofseiand particle size of fiber on performance, ggajity
and pH of excreta in laying hens. A total of 324hhwann LSL-lite laying hens was arranged in a faator
experiment with nine dietary treatments, each capdid six times. Experimental treatments consisfetivo
fiber sources (sunflower hulls, SFH and sugar Ipedp, SBP), two levels of fiber (2.5 and 5%), twbef
particle size (fine, 2 mm and coarse, 6 mm) wittoatrol group. Results showed that main effectsoafrces,
level and particle size of fibers did not signifitly affect hen-day egg production, egg weight, ewss, feed
intake, feed conversion ratio and body weight g&in. week 30, inclusion of coarse SFH (5%) signiftba
reduced shell weight and shell thickneBs (0.05), also yolk color was decreased in birdsX&do of SFH with
fine particle, whereas yolk color was greater irdbireceived 5% SBP than contrBk(0.0001). On week 38,
main effect of fiber source was significant on hauwgit, and albumin quality was higher in SBP tis#H P<
0.05). Feeding fiber sources elevated pH of exaretapared to controP& 0.05).The inclusion of up to 5%
SFH and SBP at the expense of the control diehdtchave any negative effect on productive perforreaof
laying hens, however, more attention is neededfécts on egg quality.
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