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SUMMARY 

T
wenty one male Baladi goats aged 8 months with an average body weight 
of 19.1 ± 0.6 kg were used in an experiment that lasted 98 days to 
investigate the response of Baladi goats to diets containing different 
levels of sun dried citrus by-products. The control diet (R.) contained 

50% yellow com while, in the other two experimental diets (Rz and R) yellow com 
was replaced by citrus by-product (CBP) at 25 and 5()o~ levels of the yellow com, 
respectively. The goats were divided into three groups of seven animals each. 
Animals were fed according to NRC (1981) allowances. Bean straw (BS) as a 
roughage source was offered to all groups (200g/hlday). The concentrate: roughage 
ratio was (80:20). Experimental rations were almost iso caloric and iso nitrogenous. 
Replacement of yellow com by CBP did not alter neutral detergent fiber (NOF), 
acid· detergent fiber (ADF), acid detergent lignin (ADL), hemicellulose and 
cellulose contents of the experimental rations. Citrus by-product containing diets 
had no significant effect (P>0.05) on water intake. Feeding goats on diet containing 
CBP significantly increased (P<0.05) ruminal pH as compared with control ration 
(R.) while caused insignificant decreasing (P>0.05) in ruminal ammonia nitrogen 
(NH)-N) and significantly decreased (P<O.05) in total volatile fatty acids (TVFA's) 
before feeding. On the other hand, goats that received R)diet insignificantly 
increased (P<O.05) ruminal pH concentrations, but significantly decreased (P<O.05) 
NH)-N and TVFs at 3 hrs post feeding. No significant differences (P>0.05) were 
obtained in growth rate. However average daily gain (ADO) improved with 
replacement of yellow com by CBP. The average daily gain was 50, 58 and 55 gld 
for the three experimental groups, respectively. Replacement of com grain by CBP 
in goat rations improved ADO, feed efficiency and decreased daily feeding cost, 
consequently improved relative economical efficiency. 

Keywords: goats, citrus by-product, growth performance. rumenfennentation. 

INTRODUCOfION 

Animal ration formulations depending on com grain as a main source of energy, 
while com grain is expensive which increase the costs of animal rations. So, it must search 
for cheap sources ofenergy to be alternative for grains. 
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Increase disposal costs in many parts of the world have increased interest in 
utilization of by-product feedstuffs as alternative feeds for ruminants (Bampidis and 
Robinson, 2006). 

There are many options to overcome the shortage of feed for livestock; one of them is 
the use of Agro-Industrial By-Products (AIBP). AlBP refer to the by-products which one 
derived from the industry due to processing of main products. They are less fibrous. more 
concentrated, highly nutritious and less costly as compared to crop residues (Aguilera, 
1989). 

Egypt is one of the major producers and exporters of citrus fruits. For the some time, . 
the food industry has shown a special interest in finding uses for citrus industry by
products. During the citrus juice extraction process, thousands of tons of the by-productS 
are produced. These are mainly used for animal feeds. Citrus by-product is seasonally 
available and the supply peaks during the winter months and it can be used as an 
alternative source ofcom grain. 

Citrus pulp is the residue of peel, pulp and seeds that remain after the juice extraction 
from the fruit. The high moisture content of citrus pulp may limit consumption of the diet 
and prevent the storage, although citrus pulp is an energy-rich with high metabolizable 
energy content and could be used as a source of energy· in ruminant feeding (Osman ~t 01., 
2007a & 2007b). 

Citrus pulp consists of 60-65% peel, 30-35% pulp, and 0-10% seeds. On average, 
citrus pulp represents 60% of the fresh weight oforange, with a mean dry matter content of 
19.7% (Pascual and Carmona, 1980a). 

The nutrient content of citrus pulp is approximately 90.0 to 94.2% dry matter, 6.0 to 
16.67 % crude protein, 12.0 to 16.58% crude fiber, 3.2 to 17.70% ether extract, 3.9 to 7.3% 
ash ,55.73 to 70.1% nitrogen free extract, 74.0 to 80% Total digestible nutrient,1.l9 to 
1.90% Ca, 0.12 to 0.57% P, 0.17% Mg, 0.79010 to 1.l0% K ,0.09% Na, 9 ppm, Mn, 151 
ppm Fe, 11 ppm Zn and 8 ppm Cu. Also, nutrient composition of the citrus pulp varied 
only slightly from year to year (NRC, 1988; NRC, 200 I and Osman et 01., 2007a). 

It is noticeable that the price of cereal grains (i.e. yellow com) is unstable and it keep 
raising in the local market so, the main objective of this. study was to make a good cheap 
rations for ruminant animals and to study the effect of partial replacing yellow com by 
CBP on performance, rumen fermentation, water consumption and economical evaluation 
ofmale Baladi goats. 

MATERIALS AND METHODS 

Feeding trial: 
Experimental animals: . 

Twenty one male Baladi go~ aged.8 months with an average body weight of 19.1 ± . 
0.6 kg were divided into three experimental groups; each of 7 animals. Animals were 
weighed weekly before feeding at 8.00 am to calculate the average daily pin. 
Feeds andfeeding: 

fresh citrus by-product composed of peel, pulp and seeds were taken from. Fooci 
Industrial Unit., Agricultural Banha Secondary School, Qulybiya government. This by
product was collected and left to sun-dried for 10 days. Then sun-dried citrus by product 
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was milled in grinding machine to fine particle size and used in fonnulating three 
concentrate feed mixtures~ 

The feeding trial lasted for 14 weeks (98 days). Animals were individually fed the 
experimental rations to cover the requirements for TON and digestible crode protein for 
growing goats according to NRC (1981). Feed allowances were adjusted biweekly 
according to their body weight changes. Bean straw (BS) as roughage source was offered 
to all groups in the rate of200glhlday.' 

Experimental groups were randomly assigned to'receive one of the three experimental 
rations in which citrus by-product, (CBP) replaced 0, 25 or 50% of the yellow com. 
Animals were fed On concentrate feed mixtures (CFM.. CFM2 and CFMJ) at 8.00 am, 
while BS was offered at 1.00 pm. Control ration (R() was not containe4 CBP, while R2 and 
RJ was replaced 25% and 50% of yellow com in the control ration by CBP, respectively. 
Animals were raised under hygienic and managerial conditions. fresh water was available 
at all time. Feed intake, body weight changes of the animals and water consumption were 
weekly recorded during the experimental period. Composition ofCOncentrate feed mixtures 
are presented in Table (I). 

Rumen fluid: 
At the end of the feeding trial rumen fluid samples were collected from four animals 

for each group, by using stomach tube to determine ruminal pH. ruminal anunonia nitrogen 
and ruminal total volatile fatty acids concentrations. Samples were collected before 
offering the morning diet and 3 hrs post feeding. Samples were filtered through four layers 
ofcheesecloth. 

Table (1): Composition ofthe concentrate feed mixture (CFM). 
Item Concentrate feed mixture 

CFM, CFM, CFMJ 

1- Composition (") 
Yellow com 50.00 37.50 25.00 
CBP 12.50 25.00 
Soybean meal 15.00 15.00 15.00 
Undecorticated cotton seed meal 15.00 15.00 15.00 
Wheat bran ,17.00 17.00 17.00 
Limestone LSO l.S0 l.S0 
SodiUm Chloride 1.00 1.00 1.00 
Vitamins and minerals mixtUre 0.50 0.50 0.50 

• Each 3 q Viamial ... MiacAI : Vii. A 12SGOOOO IV. Vic. DJ 2500000 IU,Vil. E 10.000 .... 
M.pncoc I000O ... ZiDc 60,000 _ 50000 ... CClIlPCf 20000 ... IodiDe ~ Cobalt 1000 ..... carrier 
(caC..,) ..... to JOOOs. (l'nIdoIced1ly ArV.~) 

AnalyticalprocedMl't!S: 
Representative samples of ingredients and experimental rations were analyzed for 

OM, CP, CF, EE, and Ash according to A.O.A.C (1995) methods. Nitrogen free extract 
(NFE) was calculated ~ydifferences. Neuttal detergent fiber (NDF), acid detergent fiber 
(ADF) and acid detergent lignin (ADL) were determined in ingredients and experimental 
diets according to Goering and Van' Soest (1970). Ruminal pH was immediately 
determined using digital pH meter. Rwninal ammonia nitrogen (NHrN) concentrations 
were' determined applying NHl diffitsion tee~ique using Kjeklahle distillation method 
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according to A.O.A.C (1995). Ruminal total volatile fatty acids (TVFA's) concentrations 
were detennined by steam distillation according to Kromann et al. (1967). 

Total digestible nutrients (roN) and digestible crude protein (OCP) were calculated 
according to Abou-Raya (1967) 

Gross energy (GE), McallKg OM) was calculated ac:cording to Blaxter (1968). Each g 
CP = 5.65 kcal, g EE = 9.40 kcal and g (CF & NFE) =4.15 kcal. 

Digestible energy (DE), Mcal was calculated according to NRC (1975). Where, DE 
(Mcal) =TON, kg x 0.004409. . 

Economical evaluation (feed cost 0/one leg gain) 
The relation between feed costs and gain was calculated for die different experimental 

groups. The general equation by which the costs of one kg of live body weight gain was 
calculated as follow: 
'The cost for one kg gain = Total cost LE of feed intakeITotal gain (kg). 

The ingredients cost based on January 2007 prices were 1250 LEffon for yellow corn, 
200 LEffon for CBP, 1750 LE/ron for soybean meal, 1400 LEffon for undecorticated 
cotton seed meal, 930 LEfT'on for wheat bran, 70 LErron for limestone, 150 LErron for 
salt (sodium chloride), 2000 LErron for mineral and vitamins mixture and 350 LErron for 
bean straw (BS). The cost of different concentrate feed mixtures (CFM) were 1268 LErron 
for CFM" 1137 LErron for CFM2 and 1006 LErron for CFM" respectively. 
Statistical analysis . . 

Data collected were subjected to statistical analysis as one way analysis of variance 
according to Snedecor and Cochran (1984). Duncan's Multiple Range Test Duncan, (1955) 
was used to separate means when the dietary trc8tment effect was significant according to 
the following model: 

V ij =J1 + Cj + eij 
Where: 
Vij =Observation. 

J1 =Overall mean. 
Cj = Effect ofdietary citrus by-product (CBP) levels for i =1 - 3, 1 = No CBP (Control), 

2 =CBP was replaced 25% from yellow com percentage in the control diet and 
3 =CBP was replaced 50% from yellow com percentage in the control diet. 

eij = The experimental error. 
RESULTS AND DISCUSSIONS 
Composition. chemical analysis andcell waJJ constiiuents 

Chemical analysis and cell wall constituents of feed ingredients are shown in Table 
(2). Citrus by-product (CBP) contained 11.75% CP, 11.~t%-CF, 6.31% EE, 55.03% NFE, 
15.600/0 Ash, 37.73% NDF, 24.96% ADF, 2.92 ADL, 12.7,./. hemicellulose and 22.04% 
cellulose. 
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Table (2): Chemical analysis and cell wall constituents of feed ingredients. 
Item Yellow CBP Soybean Undecorticated Wheat 

corn meal cotton seed meal bran 
Bean 
straw 

Dry matter 88.39 91.79 89.78 92.83 89.32 90.69 
Chemical analysis (") on DM basis: 
Orgtllic matter 98.60 84.40 92.97 94.90 94.98 90.31 
Crude protein 9.27 11.75 44.0 27.31 14.36 9.12 
Crude fiber 2.27 11.31 3.90 19.29 8.53 43.52 
Ether extract 4.0I . 6.31 2.82 10.33 3.94 0.61 
Nitrogen free 83.05 55.03 42.25 37.97 68.15 37.06 
extract 1.40 15.60 7.03 5.10 5.02 9.69 
Ash 
Cdl wall consl/lllents ("):
NDF . 32.63 37.73 35.18 50.63 44.21 66.39 
ADF 22.45 24.96 26.72 36.18 32.16 47.43 
ADL 2.13 2.92 6.84 20.46 4.05 10.25 
Hemicellulose 10.18 12.77 8.46 14.45 12.05 18.96 
Cellulose 20.32 22.04 19.88 15.72 28.11 37.18 

NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin 
Hemicellulose ...NDF - ADF. 
Cellulose =ADF - ADL. 
CBP: sun dried citrus by-product 

Citrus by-product (CBP) used c in this experiment was reasonably comparable in 
chemical composition to that reported for citrus pulp by authors world-wide (Gad et al.. 
1998; Nouel and Combellas 1999; Aregheore, 2000; Chapman et oJ., 2000; Arthington et 
aJ., 2002; Blezinger. 2002; Bueno et aJ., 2002; Peacock and Kirk, 2003; Rossi, 2004; 
Villarreal et 01., 2006 and Osman et al., 2007a). They noted that, citrus pulp contained 90.0 
to 94.2% dry matter, 93.7 to 95.00 organic matters, 6.0 to 16.67 % crude protein, 12.0 to 
17.700/0 crude fiber, 3.2 to 11.71% ether extract, 3.9 to 7.3% ash, 55.73 to 70.1% nitrogen 
free extract. ' 

Some variation in the chemical composition of dried citrus pulp can be expected 
because of variation in production site, citrus variety, proportion of seeds & peel and 
manufacturing processes used (Arthington et al.. 2002). 

Chemical analysis and cell wall constituents of the different concentrate feed 
mixtures (CFM" 2 and ) are/resented in Table (3), while chemical analysis, cell wall 
constituents and the calculate nutritive values of the different rations are presented in 
Table (4). Experimental rations were almost iso caloric and iso nitrogenous. 
Table (3): Chemical a.alysis and cell wall constituents of the concentrate feed 

.Wures. 
Concentrate feed mixture 

NDF. neutrlil deteraent fibCiiADF, acid detergt:nt fiber; AbC acid detergent lignin
Hemicellulose" NDF - ADr. Cellulose = ADF - ADL. 
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Feed intake: 
Daily dry matter and nutrient intakes by the experimental kids - during the 

experimental period are shown in Table (5). The OMI for the experimental groups from 
concentrate feed mixtures were similar. The amounts were 717g, 717g and 720g for the 
CFM.. CFM2 and CFM), respectively. 

Difference in dry matter intake, Total digestible nutrient intake expressed as glday, 
glkg W>.75 or kg 1100 kg BW ; crude protein intake (CPI) and digestible crude protein 
intake (OCPI) as g1day, glkg W>.75 or gllOO kg BW were not significant among the dietary 
treatments. Inclusion CBP in the diet had no significant effect on feed intake by the 
experimental groups which indicate that, the CBP had no adverse effect on palatability. 

These results confirm those of Lanza (1984) when partial or total substitution of com 
or barley grain by dried orange pulp (OOP) or dried lemon pulp (OLP) in the concentrates 
fed to Friesian dairy cattle. The intake of a ration fed to Awasi lambs containing dried 
citrus pulp (OCP) was reported to be the same as that containing com grain up to 400g 
OCPlkg OM, but declined at higher levels (Bhattacharya and Harb, 1973). Replacement of 
cereal grains by orange pulp in lamb fattening diets based on faba bean did not affect dry 
matter intake (Lanza et al.• 200 I). Bueno et al. (2002) replaced com with dehydrated citrus 
pulp (OCP) at levels 0, 33, 66 and 100% in Saan~n kid diets. They noted that, feed intake 
showed a quadratic effect (P<0.05) with the increasing levels of replacement. 

Table (4): Composition, cbemical analysis, cell wall constituents and calculated the 
nutritive values of the different rations. 

Experimental rations 
R. 

Composition (%) Q/the experimental rations: 
Concentrate feed mixture 
Bean straw 
Chemkal analysis (%): 
Dry matter 
Cllemical Malysis on DM basis: 
Organic matter . 
Crude protein 
Crude fiber 
Ether extract 
Nitrogen fiee extract 
Ash 
Cell wall constituents ("/6) 
NDF 
ADF 
ADL 
Hemicellulose 
Cellulose 

CIIIClllaled nutritive values: 
TON-Ie
 
OCP%
 
GE (Mcallkg OM)
 
DE (Mcal)
 

80.00 80.00 80.00 
20.00 20.00 20.00 

89.88 90.22 90.56 

92.96 91.54 90.12 
16.04 16.29 16.54 
13.56 14.45 15.36 
3.84 4.06 4.30 

59.52 56.74 53.92 
7.04 8.46 9.88 

42.65 43.16 43.66 
30.40 30.65 30.90 
6.74 6.82 6.89 
12.25 12.51 12.76 
23.66 23.83 24.01 

69.50 68.91 68.30 
10.50 10.52 10.54 
4.300 4.256 4.263 
3.064 3.038 3.011 

NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin .
 
Hemicellulose 0= NDF - ADF.
 
Cellulose - ADF - ADL.
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Water intake: 
Water intake by the experimental groups is presented in Table (6). Replacement of 

yellow corn by citrus by-product (CBP) in goat rations at 25 and 50% lead to non 
significant effect in water intake. 

Table (5): Dry matter, energY and nutrient intakes by tbe experimental groups. 
Experimental rations 

Item S.E.MR, Rz R3 

Av. Body weight, kg· 21.54 21.89 21.77 0.53 
Metabolic body size·' 10.00 10.12 10.08 0.18 
DM intake: g / day as 
CFM 717 717 720 11.70 
Bean straw 181 181 181 
Dry matter intake (DMT): 

g/day 898 898 901 11.70 
glkgWO.75 89.8 88.7 89.4 1.17 

kg/IOO kg BW 4.17 4.10 4.14 0.05 
Total digestible nutrient intake (TDNl): 

g/day 624 619 615 8.11 
glkgWO.75 62.4 61.2 61.0 0.81 . 
kg/loo kgBW 2.90 2.83· 2.82 0.04 

Crude protein intake (CPT): 
g/day 144 146 149 1.97 
glkgW 0.75 9.40 14.43 14.78 0.20 
g/Ioo kgBW 669 667 684 9.12 

Digestible crude protein intake (DCPT): 
g/day 94 95 95 1.23 
g/kgW 0.75 9.40 9.40 9.42 0.12 
g/100 kgBW 4.36 4.36 4.36 5.56 

• Av. Body weight, kg = Initial weight - Final weight /2. 
•• Metabolic body size = kg WO.". 
S.E.M., standard error of the mean. 
BW, body weight 

Water intake values by the experimental groups were 1864, 1752 and 1826 ml/hlday 
for Rio Rz and R3, respectively. Feeding kids on diets containing CBP insignificant 
decreased (P>O.05) daily water intake by about 6% and 2% for R2 andRJ in comparison 
with RI • On the other hand, daily water intake was increased by 4.1% for RJ compared 
with R2• The effect of dietary treatment on water intake was not related to change in dry 
matter intake. which was almost constant but it was s~ific effect niay be related to high 
ash content of the CBP. Effect of added CBP in goat rations on water consumption needs 
more investigations.· . 
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Table (6): Water intake by the experimental groups. 
Item Experimental rations 

R, R; R) S.E.M 
Av. Body weight, kg· 21.54 21.89 21.77 0.53 
Metabolic body size" 10.00 10.12 10.08 0.18 
Dry matter intake, g 898 898 901 11.74 
Water intake as: 

mllh/ day 1864 1752 1826 83.01 
m1Jkg W O.H 186 173 181 8.32 
UI00 kg BW 8.655 8.003 8.387 0.38 
Ukg OM intake 2.076 1.951 2.027 0.09 

• Av. Body weight, kg = Initial weight 
•• Metabolic "body size = kg WO. 7'. 

Final weight/2. 

S.E.M., standard error of the mean. BW., body weight. 

Rumenfermentation: 
Rumen fluid parameter results are presented in Table (7). Feeding goats on diet 

containing CBP significantly increased (P<0.05) ruminal pH as compared with control 
ration (R1) while caused insignificant decreasing (P>O.05) in ruminalammonia nitrogen 
(NHrN) and significantly decreased (P<0.05) in total volatile fatty acids (TVFA's) before 
feeding. On the other hand, goats that received R) diet insignificantly increased (P<0.05) 
ruminal pH concentrations, but significantly decreased (P<0.05) NHrN and TVF's at 3 hrs 
post feeding. 

Table (7): Effect of feeding experimental rations on rumen fluid parameters of tbe 
experimental groups. 

Item 
R, 

Experimental rations 
R2 R) S.E.M 

pH 
Ohrs 6.37b 6.60· 6.60· 0.45 
3hrs 5.3J*b S.23b 5.70· 0.096 

NH)-N (mg/dl) 
Ohrs 
3hrs 26.27 25.25 23.72 0.83 

35.25· 33.08111 30.27" 0.87 
TVFA's (meq.ldl) 

Ohrs 7.90& 4.40b 4.63b 0.65 
3hrs 8.07& " 6.83111 ·5.97" 0.38 
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5.23 to 5.70. NH,N concentrations ranged from 30.27 to 35.25 mgldl and TVFA's ranged 
from 5.97 to 8.07 meq.ldl after feeding. 

The reduction of ammonia-N in the rumen liquor appears to be the result of increased 
incorporation ofammonia-N into microbial protein and it was considered as a direct result 
to stimulate microbial activity. Addition of more fennentable carbohydrate to ruminant 
rations causes a decrease in rumen ammooia probably due to a greater uptake of ammonia 
by rumen microorganisms in support of enhanced microbial growth (Tagari et ai.. 1964). 
However Pinzon and Wing (1976) stated that increasing citrus pulp from 0010 to 19%, 38%, 
or 55% in the diets resulted in a reduction in ruminal pH from 6.85 to 6.65. 6.61. and 6.5 I. 

Dried citrus pulp. even at a high dietary proportion, creates favorable condition for 
cellulolysis in the rumen and has a positive' effect· on N supply to the intestine (Ben
Ghedalia et aI.. 1989). Ruminal pH declined with increasing dried citrus pulp at levels up 
to 820glkg OM (Schaibly and Wing. 1974). 

The rate of VFA's production may in this situation exceed the rate of VFA's 
absorption through the rumen epithelium and the VFA's concentration in the rumen juice is 
increased (Van't Klooster. 1986). 

All treatments in our experiment displayed a drop in rumen pH after feeding; the 
relative magnitude of the drop was the same across treatments. Moreover. average pH 
values were approximately 6.4 or greater. well in excesS of the suggested threshold (6.2) 
for maintenance of optimal ruminal microbial synthesis and fiber degradation (Mould and 
0rskov. 1983; Russell et aI.• 1992; Pitt et ai.• 1996 and Villarreal et ai.• 2006). 

Growth per;{onrumce: 
Data ofgrowthperfonnance oftile experimental groups is presented in Table (8). The 

results showed that, values of final weight, body weight gain, average daily gain (ADO). 
relative gain and feed efficiency (g.gain/g. intake) were not significant. However. 
increasing the level of sun dried citrus by-product tended to increase final weight, gain, 
ADO and feed efficiency in comparison with control diet (Rt). The values ofaverage daily 
gain were 50. 58 and 55 glday for Rio R2 and R). respectively. Feeding kids on R2 ration 
improved ADO by 16% compared to the control diet (R.) and by 5.5% in comparison with 
R). While. R) increased ADO by about 10010 compared with the control diet (R.). r.anza et 
aI. (2001) fed lambs carob pulp and orange pulp in replacement of cereal grains on diets 
based on faba bean without affecting final live weight, average daily weight gain, dry 
matter intake and feed conversion. Also. Peacock and Kirk (2003) noted that there were no 
significant differences in gairifor steers fed ciiruspulp. com feed meal and ground 
snapped com when combined with adequate protein and other essential nutrients in a ration 
for young growing steers. Lanza (1984) also reported that halfsubstitution ofcom grain by 
dried orange· pulp cOncentrates fed to Friesian heifers, from 6 to 18 month,. did not 
negatively affe<:t body weighL 

Exp;rimental kids that fed R2 improved feed efficiency (g.gain/g. intake) by 116% 
compared with R t (I~A.). On the other hand. R) increased ~ efficiency by 109.5% in 
comparison with the control ration (100%). Growing \ambs at an average weight of 15 Kg· 
fed on diets Containing 0.15,30,45 and 60% citrus pulp in the concentrate and 10-15% 
alfalfa hay. daily gain and feed efficiency were not altered significantly up to 30% 
incorporation of citrus pulP. but if higher quantities were added the animal response was 
poorer (Pascual and Carmona, 191Gb). No differences occU1'1'ed between treatments in 
body weight gain or feed conversion ratio when replacing corn grain with dried citrus pulp 
in diets containing various concentrate levels and fed to bulls (Henrique el al.. 1998). On 
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the other hand Bueno et al. (2002) studied the effect of replacing com with dehydrated 
citrus pulp (DCP) in growing Saanen kid diets at levels 0, 33, 66 and 100%. They noted 
that, daily gain and feed conversion showed a quadratic effect (P<0.05) with the increasing 
levels of replacement. Replacing around 40% of com by DCP can attain the best 
performance for growing kids. 

Table (8): Growth performance of the experimental gronps. 
Experimental rationsItem 

R, R1 RJ S.E.M 
No. of kids 7 7 7 
Initial weight, kg 19.08 19.04 19.06 0.56 
Final weight, kg 24.00 24.74 24.48 0.59 
Gain, kg 4.92 5.70 5.24 0.31 
Experimental duration, days 98 98 98 
ADG, gf day 50 58 55 3.09 
Relative gain (% of initial weight)· 25.8 29.9 28.4 1.79 
Feed intake, gas: 
Dry matter 898 898 901 11.70 
Total digestible nutrient 624 619 615 8.Il 
Crude protein 144 146 149 1.97 
Digestible crude protein 94 95 95 1.23 
Feed efficiency (kg gain/kg intake) of 
Dry matter. 0.0557 0.0646 0.0610 0.003 
Total digestible nutrient 0.0801 0.0937 0.0894 0.005 
Crude protein 0.3472 0.3973 '0.3691 0.02 
Digestible crude protein 0.5319 0.6105 0.5789 0.03 

• Relative gain (% of initial weight) = Gain f initial weight x 100. 
S.E.M., standard error or the mean. 

Econonrical evaluation: 
Economical efficiency was represented by daily profit over feed cost. The costs were 

based on average prices of year 2007 for feeds and live body weight. Total feeding cost, 
profit above feeding cost and feed cost L.Elkg gain are shown. in Table (9). Total daily 
feeding costs of experimental rations were decreased by 9.26% for R2. ration while 
decreased by 19.44% for R] ration in comparison with the control (R1). Meanwhile, daiiy 
profit above feeding cost and feed cost L.Elkg gain for rations containing CBP (R2 and R]) 
were better compared with the control (R.). 

CONCLUSION 

From these results. it can be concluded that sun-dried citrus pulp can be replaced 
yellow com in goat rations without any adverse effect on gain or ~ fermentation. 
Also, using sun-dried citrus pulp wiIl facilitate the farmers for economical and profitable 
farming, because feeding cost wiIl reduce which is approximately 25 percent of tJIe total 
cost of production. However, more information is needed concerning the level that is best 
to use in goat rations formulation. 
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Table (9): Economical evaluation for the experimental rations. 
Experimental rations 

Dailyfeed intake, kg of: 
ConCentrate feed mixture (CFM), kg 0.800 0.800 0.795 
Beanstraw (BS), kg . 0.200 0.200 0.200 
Dailyfeeding Cost (L.E/d)*: 
CFM . 1.01 0.91 0.80 
BS 0.07 0.07 0.07 
Tota' feeding cost 1.08 0.98 0.87 
Average daily gain, kg 0.050 0.058 0.055 
Price ofdaily gain •• 1.1 0 1.28 1.21 
Daily profit above feeding cost (LE) 0.02 0.30 0.34 
Feed cost L.ElKg gain 21.60 16.90 15.82 

• Based on prices ofyear 2007. 
.. Price ofone kg live body weight equals 22 LE (2007). 
L.E., Egyptian pound. 
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