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SUMMARY

Four different silages were prepared out of citrus peel with or without
supplementation ~ with wheat bran and/or urea. Proximate nutrients and volatile
fatty acids were analyzed on the silages, both fresh and dried. All silages
were dried and ground, and were compared with dried citrus peel (not ensiled)
and wheat bran in a fe?ding trial. A total of 360 male chicks of Maniker
broiler strain was divided into and assigned to 6 treatments with 5 replications.
Each experimental diet included each of 6 test material at the level of 6% and
the feeding trial lasted 8 weeks, after which a metabolism trial was conducted.
Results obtained were summarized as follows.

1. Ensiling increased protein content of the citrus peel on.the dry matter basis
and supplementing the silage material with wheat bran and /or urea further
increaséd protein contents of the silages.

2. Adding wheat bran and/or urea to silage material also increased volatile
fatty acid contents of the silages. After drying organic acid contents of the
silages were reduc¢d and there were no differences in organic acid conten-
ts of the dried citrus peel silages, differently treated. '

3. Broilers fed dried citrus peel and those fed dried citrus peel silages gained
numerically less weight than those fed wheat bran. But there were no significant
differences in body weight gain, feed intake and feed efficiency among diffe-
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rent treatments

4. There were no significant differences in nutrient utilizability, nitrogen

retention annd metabnlizable energy contents among treatments,

It could be concluded that ensiling is an effective way of storing citrus

peel and dried citrus peel silage could be used in broiler diets up to 6%

without adverse effects.
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Table 1. Components of silage materials in
each treatment

Treat-

Materials
ment -
Tl 100 % Fresh citrus peel
T2 95 % Fresh citrus peel +5% wheat

bran
T3 99.8 % Fresh citrus peel +0.2 %urea
T4 94.8 % Fresh citrus peel 5% wheat
bran +0.,2 $urea
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Table 2. Formula and chemical composition of experimental diets(0-8 week)

. Treatment
Ingredients
T1 T2 T3 T4 TS5 Té6
% % % % % %
Yellow corn 59,66 59. 66 59. 66 59,66 59.66 59,66
Soybean meal 25,0 25,0 25.0 25,0 25.0- 25,0
Fish meal 7.0 7.0 7.0 7.0 7.0 7.0
pcps? 6.0 6.0 6.0 6.0 - -
pCp? - - - - 6.0 -
Wheat bran - - - - - 6.0
Tricalcium phosphate 1.0 1,0 1.0 1,0 1.0 1,0
Limestone 0.5 0.5 0.5 0.5 0.5 0.5
Salt ‘ 0.3 0.3 0.3 0.3 0.3 0.3
Vit. -min. mix.3 0.39 039 0.39 0.39 0.39 0.39
Antibiotics 4 0,05 0.05 0,05 0.05 0.05 0.05
Coxistac? 0.1 0.1 0.1 0.1 0.1 0.1
Total 100 100 100 100 100 100

1 , Dried citrus peel silage

2 . Dried citrus peel

3 . Vit. -min. mixture provided the following per kg of diet;vit,A,15,000 IU;vit. D3
3,000 IU:vit. E, 25 IU;menadione sodium bisulfite, 3mgriboflavin,7mg;niacin, 40mg; pant-
tothenic acid, 17 mg;vit. BIZ' 0.03mg;folic acid, 1.2 mg ;choline, 1,200 mg;Cu, 5mg;I, 0.35 mg;

Fe, 70mg;Mn, 55mg;Zn, 40mg.
4 , Supplied 10 ppm Virginiamycin
5 ,'Supplied 60 ppm Salinomycin
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Table 5. Proximate analyses of dried citrus

peel silages

'I‘reatments2

Items T1 T2 T3 T4
pH 3,64 363 345 353
Moisture (4 76.23 71,26 77,26 72,65
Lactic acid 443 0.59 3.89 2.8 3.03
Acetic acidig 3 0.50 0,68 0,79 0,77
Iso-valeric acid{#® 1.98 3,04 3,39 3,62
Total VFA(H3 3.07 7.61 6,99 7.42

1. Volatile fatty acids-
2. Refer to Table 1.
3. Dry matter basis

Table 4. pH and VFAl contents of each
dried citrus peel silage

Treatments?
Item -
TL T2 ‘T3 T4
pH 3.85 3,92 3,71 3,80
Lactic acid 3 0.66 0,69 0.64 0,63
Acetic acid [¢3 0.10 0.08 0,09 0,08
Iso-valeric acid@3  1.06 1,03 0.87 0,90

Total VFA (g 3 1,82 1.80 1,60 1.6l

1. Volatile fatty acids
" 2. Refer to Table 1.
3. Dry matter basis

Treatments
Item

T1 T2z T3 T4

. % %
Moisture 13,7 13,6 14,9 16,4
Crude protein 8,83 10,29 10,26 11,22
Ether extract 3.14 2,75 2,77 3.24
Crude ash 4,39 4,73 5,11 4.46
Calcium 0.55 0.65 0,65 0,55
Phosphorus 0.19 0,19 0,14 0,20
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Table 6. Body weight gain, feed intake and

feed effeciency of broiler chicks
fed rations containing different d-

ried citrus peel silages, dried cit-
rus peel and wheat bran{0-8 week)

Treat- Initial Final Body Feed Feed
weig- wt. effici-

mentd weight ht gain  intake ency
Tl 35,8g 2336,$ 2300,§ 5456,% 2.37
T2 35,8 2329,6 22938 53356 2,33
T3 36.3 2381 22018 54211 2,38
T4 36,3 23265 2290,2 5477.4 2,40
T5 36.0 2323,9 . 22879 5188.,5 2,27
T6 36.3 2396.6 2360,3 53419 2.26
1 ., Refer to Table 2.
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Table 7. Nutrient utilizability, nitrogen ret-

ention and metabolizable energy
contents of experimental diets

Treat. Wtilizability(%) . Nitrogen Me
Dry Crude retention (kcal
ments~ matt- NFE 9 k)
er fat
T1 67.5 64,0 88,2 45,0 2813
T2 68.9 60,2 89,9 45,3 2799
T3 67.3 59,8 88.2 45,5 2811
T4 66.4 63.5 . 86,6 47,9 2778
T5 69.0 61,3 88.9 47.6 2847
T6 67.0 61.7 90,7 39.6 2811

1 . Refer to Table 2.
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