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ABSTRACT

The objective of this study was to investigate the effects of different levels (0%, 0.3%, 0.6% and 0.9%) of blue-green algae
(Spirulina platensis) on performance, egg quality, ovarian parameters and immune system of LSL laying hens at 26-37 wk.
of age. One hundred and ninety-two hens were used in a completely randomized design with four treatments and four
replications. The effect of algae on daily feed intake, feed conversion ratio, broken eggs percent and egg weight was not
significant, but the egg mass improved using 0.6% algae compared with control group (P<0.05). Also, egg production of
hens fed the diet with 0.6% and 0.9% Spirulina/kg were higher than treatment 2 (P<0.05). Eggshell breaking strength,
eggshell relative weight, eggshell thickness, albumen height and haugh unit were not affected by treatments. However,
increasing the dietary levels of Spirulina caused the improvements in eggshell weight and egg yolk color. None of the
treatments had significant effects on white and red blood cells, platelets, heterophiles/lymphocytes ratio and concentration of
hemoglobin. Dietary treatments did not have significant effects on humoral immunity against SRBC and cell mediated
immunity response against PHA injection. But the treatments had a significant effect on the antibody titer in vaccinated
birds against Newcastle. In addition, there were no influences of the experimental diets on ovarian different follicles, relative
weight of bursa, spleen and carcass. In conclusion, inclusion of 0.6% Spirulina platensis algae in diet increased egg mass,
egg yolk color and antibody titer against Newcastle vaccine.
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Table 1. Chemical composition of Spirulina platensis powder

General composition (%DM) Phytopigments

Protein (%) 55 Carotenoids (mg/100gr) 201
Fiber (%) 2 Chlorophyll a (mg/100gr) 1290
Polysaccharides (%) 10 Phycocyanin (mg/100gr) 7560
Lipids (%) 6 Carotene (mg/100gr) 157
Minerals (Ash) (%) 6.62 Xanthophyll (mg/100gr) 81
Calcium (%) 0.17 Zeaxanthin (mg/100gr) 72
Phosphorous (%) 0.91

Moisture (%) 6.67 Metabolizable Energy (kcal/kg) 2780

Table 2. Ingredients and chemical composition of the experimental diets

. o Spirulina level (%)

Ingredients (%) 0 G 3 75
Corn grain 49.77 49.02 48.2 47.95
Soybean meal (44% CP) 26 25 24.1 23.05
Soybean oil 2.5 2.65 2.97 3.07
Meat meal 5 4.6 4 3
Bone meal 2 2 2 2
Dicalcium phosphate 0.83 0.83 0.83 0.83
Calcium carbonate 11 11 11 11
Wheat bran 2 2.5 3 3.7
Laying premix” 0.9 0.9 0.9 0.9
Spirulina algae powder” 0 1.5 3 4.5
Nutrients level
Metabolisable energy (kcal/kg) 2770 2770 2770 2770
Crude protein (%) 17.62 17.62 17.62 17.62
Calcium (%) 4.1 4.1 4.1 4.1
Available P (%) 0.41 0.41 0.41 0.41
Sodium (%) 0.17 0.17 0.17 0.17
Chloride (%) 0.17 0.17 0.17 0.17
Methionine (%) 0.42 0.42 0.42 0.42
Met + Cys (%) 0.76 0.76 0.76 0.76
Lysine (%) 0.82 0.82 0.82 0.82
Threonine (%) 0.58 0.58 0.58 0.58

“Laying premix components (Mineral and vitamin) by percent: vit A 0.102; vit E 0.37; vit K5 0.051; vit B; 0.019; vit B, 0.077; vit B; 0.075; Vit Bs
0.315; vit B 0.038; vit By 0.008; vit By, 0.025; Biotin 0.031; vit D3 0.079; Choline chloride 60% 1.157; Zinc oxide 1.389; Manganese oxide 6.481;
Iron sulfate 4.167; Cupper sulfate 0.324; Calcium iodate 0.032; Selenium selenite 0.648.

“Twenty percent pure spirulina platensis powder and eighty percent wheat bran were thoroughly mixed. Then the resulting mixture was considered 0,
1.5, 3 and 4.5% in the diet formula. Thus, the experimental treatments contained levels of 0, 0.3, 0.6 and 0.9% of Spirulina platensis algae powder.
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Table 3. Effect of different levels of Spirulina algae on production performance (weeks 1-12)

Spirulina Level Egg production Broken Egg Egg weight Daily feed intake FCR Egg mass
(%) (%) (%) (g) (2) (g/g) (8)
0 95.05% 0.76 57.27 103.32 1.90 54.50%
1.5 93.29° 0.69 57.32 103.10 1.92 53.50¢
3 97.09* 0.57 57.93 104.98 1.86 56.90"
4.5 96.55% 0.57 57.96 105.58 1.88 55.99%
Std Error 0.545 0.092 0.217 0.753 0.011 0.454
P-value 0.039 0.718 0.564 0.622 0.298 0.018

In each column, mean of non-identical alphanumeric characters are statistically significant (P<0.05).
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Table 4. Effect of different levels of Spirulina algae on egg qualitative traits at the end of week 6 and 12

Egg weight Eggshell weight Eggshell Albumen height Egg yolk Eggshell thickness Haugh Eggshell breaking

(2) (2) (%) (mm) color (mm) unit strength
Spirulina Level (%) Week 6
0 59.04 6.17 10.45 10.81 6.587 0.64 102.89 333
1.5 58.90 6.36 10.79 11.09 7.50¢ 0.62 104.01 3.29
3 59.90 6.26 10.46 11.03 9.00° 0.62 103.60 331
4.5 58.68 6.07 10.36 11.09 11.08* 0.65 103.95 3.30
Std Error 0.324 0.052 0.077 0.094 0.545 0.016 0.398 0.009
Poalie 0609 0254 0218 0746 <0001 0868 0779 0856
Spirulina Level (%) Week 12
0 59.77 6.39° 10.69 10.89 6.66" 0.63 103.01 3.30
1.5 60.68 6.45% 10.63 10.33 8.49° 0.64 100.56 332
3 62.18 6.74% 10.83 10.81 9.58° 0.62 102.24 3.33
4.5 6142 6.83° 11.12 10.30 11.75° 0.61 100.28 331
Std Error 0412 0.069 0.089 0.124 0.481 0.007 0.527 0.009
P-value 0.200 0.037 0.198 0.193 <0001 0.534 0.199 0.744

In each column, mean of non-identical alphanumeric characters are statistically significant (P<0.05).
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Table 5. Effect of different levels of Spirulina algae on carcass traits & some ovarian parameters

Spirulina Level Carcass Bursa Weight Ovary Weight Spleen Weight Number of follicles”
(%) Weight (%) (%) (%) (%) SWF SYF LYF

0 49.75 0.135 3.07 0.093 2225  3.00 6.0

15 51.65 0.145 2.81 0.088 1425 225 5.0

3 51.64 0.113 2.81 0.075 20.50  2.00 6.0

4.5 50.44 0.138 3.07 0.078 18.50  1.50 55
Std Error 0.496 0.012 0.056 0.003 1.291 0245 0221
P-value 0.483 0.836 0.154 0.351 0.139 0.179 0.344

*SWF, small white follicle; SYF, small yellow follicle; LYF, large yellow follicle.
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Table 6. Effect of different levels of Spirulina algae on some blood parameters

Spirulina WBC RBC Hemoglobin Platelets Hematocrit Heterophilic Lymphocytes H/L

Level (%) (10%ul)  (10%ub (/d]) (10%ul) (%) (%) (%) ratio
0 29.05 3.15 8.90 2.99 34.08 26.5 72.75 0.364
1.5 29.60 2.85 9.88 3.44 36.33 22.0 77.5 0.284
3 21.13 2.79 10.38 2.69 34.20 22.5 76.5 0.294
4.5 34.18 291 10.25 2.92 36.38 24.0 75.5 0.318
Std Error 2.54 0.109 0.240 0.118 0.653 1.800 1.851 0.036
P-value 0.358 0.719 0.107 0.144 0.449 0.063 0.054 0.065
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Table 7. Effect of different levels of Spirulina algae on some immune indices

Spirulina Level Skin response to PHA injection Antibody titer against SRBC ' Antibody titer against
piru 1(1)}3 eve (Thickness, mm) ' (log2) ' Newcastle virus
(%) After 24 hrs After 48 hrs | Week 35 Week37 | Week 35 Week 37
0 0.37 0.25 7.25 8.75 8.00™ 7.63°
1.5 0.30 0.37 6.00 9.50 7.25° 7.63°
3 0.35 0.45 5.75 7.50 7.25° 8.50°
4.5 0.38 0.35 7.50 9.75 8.75% 8.50"
Std Error 0.075 0.069 0.375 0417 0.202 0.155
P-value 0.97 0.593 0.262 0.227 0.016 0.037

In each column, mean of non-identical alphanumeric characters are statistically significant (P<0.05).
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