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Studies on Utilization of Citrus Byproducts as Livestock Feeds.
— V. Feeding Value of Dried Citrus Byproducts when fed to Layers —

Choung Chang-cho, Yang Seung-ju

Summary

As a follow up to recent local broiler experiments further studies were carried out using dried citrus peel
and pulp at different substitution levels in layer’s rations. 150 nineteenweeks-old Warren layers were used in
the present experiment over a period of twenty two weeks.

The experimental design used included five treatments: TO (control). T1 (5% dried citrus peel substitu-
tion), T2 (10% Ditto), T3 (15% Ditto), T4 (5% dried citrus segment and pulp). Egg production rate (78.9%—
82.5%) decreased significantly in T3 but no statistically significant differences were found between other
treatments. Egg weights (59.6—62.1g) decreased according to substitution level. Daily feed intake (127.0—
129.8g) decreased significantly in T3 and was higher in T1 and T2. There were no differences in palatability
up to the 10% substitution level. Feed efficiency (2.5-2.7) also showed a simillar tendency to that of the
feed intake. There were no singificant differences in daily weight gains between treatments but a slightly
higher weight gain was observed in treatment 3 and 4. Yolk colour intensity increased and percentage of
cracked and soft eggs dropped when substitution levels rose. The proportion of yolk weight to whole egg
weight, however, decreased. Crude protein utilization decreased according to the increasement of substitution
(especially in T3) but there were no differences in NFE utilization between treatments.

It is suggested, based on these results, that the substitution of dried citrus waste improves egg yolk colour
but results in a decrease in egg weight.

It would appear that 10% is the optimum substitution level of dried citrus waste in layers rations.
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Table 1. Experimental design.
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Treatments

TO T1 T2 T3 T4
No. of replication 3 3 3 3 3
No. of hen per replication 10 10 10 10 10
No. of hen per treatment 30 30 30 30 30
Substitution level control citrus peel citrus peel citrus peel citrus pulp

0% 5% 10% 15% 5%
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Table 2. Fomula and chemical composition of experimental diets {%).

Treatments

Ingredients

T0 T1 T2 T3 T1
Yellow corn 60 6U 60 55 B0
Wheat bran LG 5 - - ¥
Soybean o1l meal 16 16 16 16 s
Fish meal 3.5 3.5 35 35 35
Drnied citrus peel(pulp) - 5 HE 15 A
Tricalcium phosphate 1.1 11 1.1 1.1
Oyster shell 2 82 2 2 82
Salts 0.2 02 02 n2 0z
*Other supplements 1.0 10 10 10 1.0
Composition
Dry matter 84 83 847 RO 24 &R 42 849 82
Crude protein 15 43 15,36 15.73 1515 1583
Crude fat 273 2.95 2.47 1.99 2138
Crude fiber 265 278 307 3.51 321
Crude ash 1310 12494 1274 12,15 1254
NFE 2512 55 57 5537 56. 16 56.05
Ca** 319 323 328 3.31 3.21
p** 0.63 0.61 Uy 0.38 U6l
ME (kcal /kg)** 2683 26490 5 26847 2679 2684

* This is composed of the followings: complex vit. toccophersl. methionine. antibioties. choline. frazolhidon

* % Calculated values
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Table 3. Egg production, egg weight, feed consumption and feed conversion (23—42 weeks).

Treatments
Items
TO T1 T2 T3 T4

Hen-day egg prod. (%) 81.7° 82.5° 81.7° 78.9* 81.4°
Hen-housed egg prod. (ea) 113° 112.9° 113.5° 103.2* 110.3*
AV egg wt. (g) 62.1° 61.6° 61. 4% 59. 6 61.2%
AV egg mass/henday (g) 50. 74° 50. 82" 50. 16" 47.02* 49, 82°
Total feed intake (g) 531,244.7 530,123. 4 538, 338.0 526, 287.7 537,601.0
Daily feed intake (g) 128. 2% 129.2° 129. 8" 127.0* 128. 0"
Feed conversion 2.52% 2.54" 2.58% 2.7 2.55°

Different superscripts represent significant differences (P {0.05).
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Figure 1. Changes of henday egg production rate (%)
during 23-42 wks.
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Figure 2. Changes of egg weight during 23-42 wks.
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Table 4. Body weight and mortality (23—42 weeks).
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Figure 3. Changes of daily feed intake during 23-42

wks.
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. Treatments
Ingredients - -
TO Tl T2 T3 T4

Initial body wt. (g) 1,266.6 1.230.0 1,249.0 1,349.9 1,224.9
Final body wt. (g) 22166 2,185.8 2,218.3 2,355.0 2,219.1
Body wt gain (g) 960.0 955. 8 968. 4 985.1 994. 2
No. of hen dead 1 1 0 2 1
Mortality (%) 3.3 3.3 0 6.6 3.3
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Fig. 4. Changes of body weight during 23-42 wks

Table 5. Egg yolk color, shell and yolk ratio, cholesterol content and non-shell eggs.

Treatments

Ingredients
pRTetents TO T1 T2 T3 T4
Eggvolk color 10.92* 11, 76% 12, 76" 13. 04" 11.34*
(Roche color index)
Cholesterol (mg-100g) 1395.8° 1389. 07 1538.0° 1449. 0** 1416, 0*
whole volk

~—— ah - 3 a a
Cholesterol (mg*100g) 4771 116. 8 508. 1" 430.8 432.6
whole egg
Craked shell eggs (%) 0. 94" 1. 21 0. a3 0,17 0.33°
Soft shell of non-shell Lo 0.56% 071 0. 24° 0.69°
vegs (% whole eggs)
Shell wt - whole egg (%) 10.67° 10.89% - 11,34 11.21* 11.64"
Yolk wt whole egg (3) 29, 85" 30.09° 24, 14* 28.62° 29.22°

Different superscripts represent significant differencesi P o5,
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