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SUMMARY

pulp (DOP) as source of energy in the concentrate feed mixture of Baladi dairy goats on nutrients

digestibilties, feeding value, feed intake, milk yield and composition ,feed efficiency and some
parameters of blood. Twenty four Baladi dairy goats within three seasons of lactation, aged 3 — 4 years and
average weight 28.62 kg were divided randomly to four similar groups (6 goats each) to receive the
experimental rations those contained 0, 50, 75 and 100% DOP replacing of corn grains in concentrate feed
mixtures (FCM) with berseem hay (BH) at 50: 50 to cover the maintenance and production requirements for
R1, Ry, R3 and Ry, respectively. Four digestibility trails were conducted to determine the digestibility and
feeding values of the experimental ratios. Results indicated that the experimental rations were almost similar
in their nutrients digestibilties, expect CF digestibility which significantly increased by increasing the DOP
levels in the rations , also NFE digestibility tended to be significant higher only with 50% DOP- ration than
the control one. The feeding value as TDN was significantly higher for alltested rations than that of control
one , but the feeding value of DCP were similar between the lower -DOP ration and that of control one ,
while the values of the other tested rations were significant lower than that of control one. Inclusion DOP in
rations had no significant effect on feed intake. Milk yield and 4% fat corrected milk yield were different
significantly among the dietary treatments being the best milk yield was occurred with 50% DOP ration.
Almost there were no significant differences among the experimental dietary treatments respecting the
concentrations of all milk constituents, except milk fat that significantly higher in particular with tasted
rations which contained the lower and medium levels of DOP. Also, no significant differences for feed
efficiency among the experimental treatments were observed. Most blood parameter values of all dietary
treatments were seemed to be similar. Economic efficiency was improved particular with the tested ration that
has the lower level of DOP (50%). It could be concluded that dried orange pulp could be replace at the rate of
50% of corn grains in dairy goat rations without any adverse effect on productive performance and health of
Baladi dairy goats.

Q feeding trail was conducted to evaluate the effect of replacement corn grains by dried orange
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INTRODUCTION

In Egypt, the key limiting factor in animal production is considerably due to the high cost of
formulating livestock rations along the year as there is a kind of completion between human and
livestock for the conventional feedstuffs like corn grains as a main source of energy , therefore it is
necessary to being search currently for feed resources that are inexpensive and available and does not
directly required as component of human diet and can economically considering as a vital ingredients in
the rations of farm animals without adverse effects on the rumen microbial fermentation and
performance of the animals (Qelurem et al.,2007).

There are a lot of agro- industrial by- products which could be using potentially to replace corn grains
and the other traditional feedstuffs. Dried orange pulp (DOP) or citrus pulp could beusing effectively as
an alternative energy source in replacement of some grains as corn, barley and other concentrated
ingredients (Gado et al., 2011). The DOP is by- product produced after juice extraction from the orange
fruit and then promptly treated by drying process. The dried citrus pulp is a mixture of peel, inside
portions and culled fruits of the citrus family (eg., orange ,lemons and gap fruit, etc.) that has been dried
to produce a coarse, flakey product (Harris, 1991).Citrus pulp consist of 60-65% peel, 30-35%pulp and 0-
10% seeds (Crawshaw,2004) ,it contains 90-94% DM, 93-95% OM, 6-16% CP, 12-17.5% CF,3.2-11.5%
EE, 3.9-7.3% ash and 55.73- 70.1% NFE (Osman et el., 2007). The DOP is similar to grains in nutritive
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value (80%TDN) and high in digestible fiber that considerably favorable for rumen functions (Bampidis
and Robinson, 2006).

Over year 2014, annual word production of orange was estimated by 50.7 million metric tons, while in
Egypt, the annual production was estimated by 2.570 million tons (USDA, 2014). Dried orange pulp has
relatively high nutritive value for feeding ruminants and could be considered as one of most cost effective
ingredient involved in the diets of farm animals (Nam, 2006). When replaced corn grains by DCP at 0,
33, 66 and 100% in goats rations, results showed a quadratic effect on growth performance of growing
kids with increasing levels of replacements (Bueno et al., 2002). Dried citrus pulp practically orange
pulps have been extensively used in feeding dairy cows (Belibasakis and Tsirgogianni, 1996 and
Mohammed, 2015). Furthermore, Omer and Tawila (2009) concluded that sun dried citrus pulp can be
replaced yellow corn in goat rations without any adverse effect on gain or rumen fermentation. Also,
using this ingredient could be increased the economical efficiency by reducing approximately 25% of the
cost of production.

The aim of this study was to evaluate the effect of partial or total replacement of corn grains by DCP
as a source of energy in CFM of Baladi dairy goats on nutrient digestibility feeding value, feed intake,
milk yield and composition, feed conversion ratio, economical efficiency and some parameters of blood.

MATERIALS AND METHODS

The present experiment was carried out at a private dairy goat that located farm in Giza governorate,
Egypt, in cooperation with Animal Production Research Institute, Agriculture Research Center, Ministry
of Agriculture.

Feeding trial:
Experimental animals:

Twenty four dairy Baladi goats (within three seasons of lactation), aged 3 — 4 years old and weighed
in average 28.62 kg were divided randomly to four similar experimental groups (6 goats each) for three
months of suckling period after the first week of lactation as an experimental period which carried out
using randomized complete block design. Goats weighed at the beginning and thereafter at two-week
intervals.

Feeds and feeding:

The dried orange pulp (DOP) was prepared by collection of the orange pulp from Egyptian company
for trading and agriculture development in EI Abor city and then the entire pulp (seeds and peels) of
orange was dried artificially after extraction of juice, then DOP was milled in grinding machine to fine
particle size and used with the ingredients in formulating four concentrate feed mixtures. Corn grains
were replaced by dried orange pulp in concentrate feed mixture (CFM) at level of 0%, 50%, 75% and
100% in CFM1, CFM2, CFM3 and CFM4, respectively as shown in Table (1). Correspondingly, the
experimental rations were consisted of 50% of berseem hay (BH) plus 50% CFMZ1that served as control
ration (R1) or plus CFM2 (R2) or plus CFM3 (R3) or plus CFM4 (R4) as the tested rations of the feeding
trial that lasted over three months. All rations were calculated provisionary to cover the nutritional
requirements of animals according to NRC (1981) for goat production. Berseem hay was offered twice
daily at 8.30 a.m. and 5.30 p.m., while CFM was offered at 10.00 a.m. and 7.0 p.m. Water was available
at all times for animals. Chemical composition of corn grains, DOP and BH were analyzed in analytic lab,
while CFMs and experimental rations were calculated and presented in Table (2). Intake and refusals of
feeds were recorded daily. Milk was hand milked twice daily at 7.00 a.m. and 4 p.m. and milk yield was
recorded daily and then mixed proportionally by the evening and morning milking. Samples of milk for
each doe were taken once of two week and preserved through the lactation period for chemical analysis

Digestibility trials:

All animals of each group of feeding trial were taken at the last two weeks of trial to determine the
nutrients digestibilties and feeding values of the experimental rations by the method of acid insoluble ash
(AIA) as an internal marker according to Van Keulan and Yoang (1977). Fecal samples (approximately
200 g wet weight) were collected from the rectum for three successive days (at 9.00 a.m. and 5.00 p.m.)
and composed for each animal and air dried at 55 °C for 48 hrs. and retained for chemical analysis. The
digestion coefficient of nutrients was calculated according to the following formula:
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Digestion coefficient of nutrient =
% AIA in feed % nutrient in feces
100 - X x 100

% AIlA in feces % nutrient in feed

Table (1): Formulation of the experimental concentrate feed mixtures.

Item Concentrate feed mixtures (%)
CFM1 CFM2 CFM3 CFM4

Feed ingredients

Corn grains 40 20 10 0
Dried orange pulp 0 20 30 40
Soybean meal 5 5 5 5
UndecorticatedCottonseed meal 20 20 20 20
Wheat bran 30 30 30 30
Limestone 3 3 3 3
NaCl 1 1 1 1
Minerals and vitamins mix. 1 1 1 1

CFM1, CFM2, CFM3 and CFM4 (Corn grains were replaced by dried orange pulp at level of 0%, 50%, 75% and
100%).

Blood sampling:

On the last day of the experimental period 10 ml of blood were collected from the jugular vein from
each animal, then centrifuged at 4000 rpm for 20 minutes. The blood serum was separated into dried glass
vials and frozen at -20°C till chemical analysis.

Milk sampling:

Milk samples were collected during the sulking lactation every two week (twice daily) and analyzed.
Fat corrected milk was calculated according to Gaines (1928).
Analytical methods:

Dried samples of feeds and feces were determined for proximate analysis according to AOAC (2000).
Milk samples analyzed for fat, protein, total solid (TS), solid not fat (SNF), and ash% according to the
methods of Ling (1963), lactose was calculated by difference. Blood serum samples were determined the
concentrations of total protein (Henry and Todd, 1974), albumin (Doumas and et al., 1971), globulin was
calculated by subtract the albumin values from total protein. Creatinine (Henry, 1965), urea (Potton and
Crouch, 1977), AST and ALT enzymes (Schmidt and Schmidt, 1963), glucose (Siest et al., 198 and
cholesterol (Kostner et al., 1979).

Statistical analysis:

Data were statistically analyzed as one way using SAS (2001). Duncan's multiple rang test (Duncan,
1955) was used to separate means when the dietary treatments effect was significant. Tested rations (R)
assigned as the main factor. The statistical model performed was as follow: Y = p+R;+ Ej

Where: Y = an observation, p = Overall mean, R; = effect of rations, and E;, = random error.

RESULTS AND DISCUSSION

Chemical composition:

Data of chemical composition of feedstuffs and rations are presented in Table (2). Dried orange pulp
as alternative energy source was approximately comparable in respect of contents of DM, OM, CP, and
EE with those of corn grains.While, the contents of CF and ash were higher in DOP than those of corn
grains and vice versa with NFE content.
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Table (2): Chemical composition of the feedstuffs, concentrate feed mixtures and experimental

rations.

Item Component, % on DM basis

DM oM CpP CF EE NFE Ash
Feedstuffs
BH 89.32 87.62 11.68 31.47 1.53 42.94 12.38
Corn grains 88.39 98.47 9.21 2.20 4.01 83.03 1.53
DOP 88.30 94.88 8.50 11.67 441 70.30 5.12
Concentrate feed mixtures(CFM)
CFM1 (0%DOP) 90.33 91.45 15.69 7.70 4.79 63.27 8.55
CFM2 (50%DOP) 90.24 90.45 15.55 9.59 4.87 60.72 9.27
CFM3 (75%DOP) 90.11 90.37 15.48 10.50 491 59.48 9.63
CFM4 (100%DOP) 90.03 90.01 15.40 11.50 4.95 58.16 9.99
Experimental rations
R1 (0%DOP) 89.83 89.54 13.69 19.59 3.17 53.11 10.47
R2 (50%DOP) 89.78 89.18 13.62 20.54 3.21 51.83 10.33
R3 (75%DOP) 89.72 89.00 13.58 20.99 3.23 51.21 11.01
R4 (100%DOP) 89.68 89.82 13.54 21.49 3.25 50.55 11.19

CFM1, CFM2, CFM3 and CFM4 (Corn grains were replaced by dried orange pulp at level of 0%, 50%, 75% and
100%), R1=50%CFM1+50%BH, R2=50%CFM2+50%BH, R3=50%CFM3+50%BH and R4=50%CFM4+50%BH.

BH: Berseem hay, DOP: dry orange pulp.

This values are nearly in agreement with those estimated by (Allam et al., 2011 and Mohammed,
2015) who found that chemical composition of DOP were 89.66% , 92.51% , 8.48% 13.85%,
4.66%,65.51% and 7.45% for DM,OM, CP,CF,EE, NFE and Ash, respectively. The contents DM and CP
for DOP were similar with those recorded in NRC (1981). The four concentrate feed mixtures in the
experimental rations were seemed to be in isonitrogenous state and had the same contents of OM, EE and
Ash. The tested concentrate feed mixtures (FCM2, FCM3and FCM4) were higher in CFcontent and lower
in NFE content in comparison with control one (CFM1). This difference in CF may be due to that DOP
containinghigh amount of the neutral detergent soluble fiber fraction that includes pectin compound (250
g pectin/kg DM; as estimated by (Arthington et al., 2002), soluble sugars (120 to 400 g/kg DM), and less
than 10 g starch/kg DM as recorded by (Volanis et al., 2006). The four experimental rations were
contained the same chemical composition except CF% that increased by increasing the level of DOP in
the rations and that may be due to high CF% in DOP.

Therefore DOP could be favorably used as energy source replacement of some varieties of grains like
corn in the diets of ruminant. These are in agreement with the results obtained Gado et al. (2011).

Digestibility and feeding values:

Digestion coefficients and feeding values of the experimental rations are presented in Table (3).
Results indicated that replacement corn grains by different levels of DOP (50, 75 and 100%) in ratios (R2,
R3, and R4) had not significant effect on all nutrients digestibility coefficients, except those of CF and
NFE compared with control ration (R1).The digestibility of CF was significant higher with all tested
rations than that of control one. Otherwise, NFE digestibility value was significantly higher only with the
low level DOP- ration (R2) than that of control one, being non significant differences the other dietary
treatments were found.

These results are in agreement with those obtained by Bampidis and Robinson (2006), Gholizadeh and
Naserian. (2010) and Shdaifat et al. ( 2013) who reported that DM and OM digestibilties tend to remain
unaffected, CP digestibility decreased and crude fiber fractions (NDF and ADF) digestibility increased
when dried citrus pulp substitute for starchy feeds. Also Fegeros et al (1995) stated that, digestibility of
CP in citrus pulp is around 85% of that in corn. Also on earlier study, Ben-Ghedalia et al. (1989) noticed
that CP was more digestible in the starch- rich diet (barely) and NDF was more digestible in the pectin -
rich diet (dry citrus pulp) in the concentrate diet, while OM equally digested in both diets. In this respect,
as a result of the presence of tannin and saponinin in the tested ratios those contain DOP which reduced
protein degradation in the rumen so that appreciable quantity of protein was available post-ruminally for
highly efficient of enzymatic digestion. This is in agreement with that decided by Nkoku and Evbuomwan
(2014) who reported that the presence of tannin and saponin lowers the solubility of proteins entering the
abomasum and small intestine for digestion. Recently Gawad et al. (2013) reported that DM, OM and CP
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digestibilties remained unaffected by various levels of dried citrus pulp. Likewise, Mohammed (2015)
found that partial substitution of yellow corn grains by different levels of DOP at 25, 50 and 75% did not
affect digestibility of all nutrients, expect NFE with dairy cows ration . In contrast, Macias-Cruz et al.
(2010) indicated that the DM, OM, and CP apparent digestibility increased with the inclusion of citrus
pulp at 75% of the diet DM.

Table (3): Effect of replacement corn grains by dried orange pulp in dairy goat rations on nutrients
digestion coefficients and feeding values.

Experimental rations

Item R2 R2 R3 R4 SE
DM 60.54 60.60 60.54 60.48 0.10
oM 64.33 64.50 64.35 64.40 0.04
CP 61.19 60.36 60.32 60.35 0.39
CF 53.55¢ 56.70° 59.95° 61.42° 0.58
EE 65.22 65.75 65.38 64.97 1.89
NFE 70.13° 71.512 70.90% 70.43% 0.36
Feeding value (%DM)
TDN 60.77° 61.59% 61.91° 61.72° 0.11
DCP 8.38° 8.22% 8.19° 8.17° 0.01

aDaTC ) foans within each row have no similar letter(s) are significantly different (P < 0.01 and 0.05).

Specifically, CF digestibility was significantly (P<0.01) increased linearly by increasing level of DOP
in the rations. These results are in agreement with those obtained by Bueno et al. (2002) who indicated
that digestibilties of NDF and ADF were linearly increased when fed growing goats on concentrate diet
contained different levels of DOP (33, 66 and 100%) in replacing corn grains. Improvement in CF might
be due to the high content of Pectin in DOP which is representing the main carbohydrate portion in dried
citrus pulp, and thus it is quickly and extensively degraded by ruminal bacteria (Sunvold et al., 1995).
Releasing energy for a rapid microbial growth produces lesser lactate and better condition for fiber
fermentation, while feeds having high starch concentrations like corn readily fermentable carbohydrates
which produce lactate in the rumen leading to drop in pH value and reduce fiber digestibility (Gholizadeh,
and Naserian. 2010). Hernandez et.al (2012) indicated that inclusion of dried citrus pulp (DCP) at the
level of 30% in goat rations positively influenced ruminal microbial fermentation and digestion of the
rapid soluble carbohydrates of DCP.

It can be noticed that replacement of corn starch by dried orange pulp pectin resulted in a similar
utilization of these nutrients. These results are in agreement by Bueno et al. (2002). In contrast
Mohammed (2015) found that significant decreasing in NFE digestibility by increasing partial
substitution of yellow corn grains by different levels (0, 25, 50 and 100%).

Regarding the feeding values, there are significant differences for feeding values as TDN% and
DCP% among the tested rations versus control one being all tested rations were significantly higher than
that of control respecting TDN and DCP items.

Productive performance of Baladi dairy goats

Data in Table (4) illustrated the effect of partial or total replacement corn grains by DOP in
concentrate feed mixtures on productive performance. Inclusion DOP in rations had no significant effect
on feed intake of experimental dairy goat, and assertory the DOP had no adverse effect on palatability.
These results are in agreement with those demonstrated by Lanaza (1984) when partial or total
replacement of corn or barely grains by dried orange pulp or dried lemon pulp in concentrates feed of
dairy cattle. Results here are in agreement with those obtained by Omer and Tawila (2009) who noticed
that the DMI was unchanged when replace corn by DOP at levels 25 and 50%, in concentrates of growing
goats. Otherwise Bueno et al. (2002) replaced corn by dehydrated citrus pulp at levels 0,33,66 and100%,
in saanen kids goats diets and they were found that feed intake showed a quadratic effect (P < 0.05) with
increasing the levels of replacement.
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Table (4): Effect of replacement corn grains by dried orange pulp on productive performance of

Baladi dairy goats.

Experimental rations

Item R1 R2 R3 R4 SE
Live body weight, Kg 28.50 28.57 28.67 28.83

Dry matter intake, g/h/d 992 1029 1190 1034 0.02
Milk yield, g/d 886.67" 931.67° 888.33" 856.67° 68.10
4%FCM, g/d 740.85™ 818.12° 775.60° 734.18° 361.8
Yields, g/d

Fat 25.74° 29.70° 28.02% 26.22" 1.13
Protein 30.87 31.16 32.20 27.56 5.13
TS 98.60* 104.77° 97.05" 85.73° 2.77
Milk composition, %

Fat 2.90° 3.19° 3.15° 3.05%® 0.01
Protein 3.48 3.34 3.39 3.22 0.03
Lactose 3.72 3.69 3.72 3.74 0.001
TS 11.12° 11.24° 10.92° 10.01° 0.11
SNF 8..22° 8.24° 8.10° 6.96° 0.23
Ash 0.98 1.02 1.00 1.00 0.006
Feed efficiency

Milk yield/DMI 0.89 0.86 0.77 0.83 0.01
FCM/DMI 0.75 0.75 0.67 0.71 0.01

aDCaTdD foans within each row have no similar letter(s) are significantly different (P < 0.01 and 0.05).

Concerning productive performance of lactating goats, actual milk yield and 4% fat corrected milk
yield were significantly affected by most dietary treatments, the highest yield that associated with 50%
DOP- ration (R2). These results are in agreement with the findings obtained by Fegeros et al. (1995)
who revealed conceited that DOP is a valuable high energy by- product that can partly replace cereal
grains in ewes ration without adverse effect on milkyield and composition. Recent study, Valencia (2014)
found that when replacing the concentrate (corn grains) with fibrous by product (citrus pulp) in the diet of
dairy goats no significant differences were observed for milk production, while milk fat percentage was
significantly greater than the un replacing ration. In support to the present results Allam et al. (2011)
concluded that corn grains could be replaced by 50% DOP as alternative energy source in growing lamb
rations contained soya bean meal as protein source to reduce the feed cost without negative effect on
animal growth performance and health. It is also noteworthy that when fed citrus pulp after ensilaged and
supplemented with dry yeast, Shwerab et al. (2010) found that an improvement of nutrients digestibilties,
productive performance and economic return of dairy cows. And they added that the ensiling process of
citrus pulp potentially more effective in reducing the contained phytonutrients (anti- nutritional factors) to
be below than the critical levels and in turn increased the milk production.

Regards to milk constituents and yields, the results indicated that no significant differences among the
dietary treatments respecting the most milk constituents, expect fat, total solid and solid not fat (%).
Either milk fat percentage or yield were significantly higher with 50% or 75% DOP- rations than those of
control one, while both milk protein content and yield did not significantly affected by all dietary
treatments.These results are in agreement with those obtained by Belibasakis and Tsirgoyianni (1996)
when Partial or total substitution of corn or barley grain by dried orange pulp (DOP) or dried lemon pulp
(DLP) in the concentrates that fed to dairy cattle had no negative effects on milk production or the fat
content.

No significantly differences among the dietary treatments respecting the feed efficiency as milk yield/
DMI or 4%FCM/ DMI therefore, the inclusion of DOP in the diet of lactating goats affected positively on
their productive performance. In agreement with present results, Omer and Tawila (2009) concluded that
replacements of corn grains by citrus by- production in goat ration improved feed efficiency and decreased daily
feeding cost and consequently improved relative economical efficiency. Also Allam et al. (2011) found that
all rations contented DOP recorded the best feed conversion values in compression with control one with growing
lambs.

Blood parameters:

Blood serum parameters are presented in Table(6) revealed that there were no significant effect due to
replacing corn grains by DOP on concentrations of total protein, albumin, globulin, creatinine , liver function
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parameters ( ALT , AST) and total cholesterol, while urea concentration only with the 100% DOP-ration (R4)
compared with value of control ration (R1) significantly increased.

Table (5): Effect of replacement corn grains by dried orange pulp on some blood parameter of
Baladi dairy goats.

Experimental rations

Item R1 R2 R3 Ra  °F
Total protein, (g/dl) 7.04 7.02 7.10 7.08 0.05
Albumin, (g/dl) 4.09 411 4.08 412 0.002
Globulin (g/dI) 2.95 2.91 3.02 2.95 0.05
Urea (mg/dl) 44.11° 44.13° 44,51 45.62°  0.17
Creatinine (mg/dl) 46.11 46.17 45.58 4565  0.35
ALT (ull) 42.33 42,51 42.59 4249  0.70
AST (u/l) 15.26 15.52 15.44 1552  0.03
Total cholesterol (mg/dI) 100.31 100.63 101.30 101.02 2.12
Glucose (mg/dl) 65.39" 66.33° 64.99" 64.76°  0.17

aandb > Means within each row have no similar letter(s) are significantly different (P < 0.01 and 0.05).

Otherwise glucose concentration was recorded the highest value (P < 0.05) in R2 compared with
others rations. All parameters were found to be within normal range as reported by Gholizadeh and
Naserian. (2010). Similar results were recognized by Allam et al. (2011) who showed that no significant
differences in respect all blood parameters among rations contained different levels of DOP with lambs.

Economic evaluation

The economic evaluation of dairy baladi goats fed rations containing different levels of DOP are
shown in Table (6).

Table (6): Economic analysis of dairy goats fed rations containing different levels of DOP.

Experimental rations

Item R1 R2 R3 R4
Total feed intake (g/h/d) 992 1029 1190 1034
CFM (g/h/d) 490 510 590 544
BH (g/h/d) 502 519 600 490
Daily milk yield (g) 886.67 931.67 888.33 856.67
Price of total feed intake (LE. h/d)

CFM 1.92 1.81 1.98 1.83
BH 1.00 1.04 1.20 0.98
Total 2.92 2.85 3.18 2.81
Price milk yield(LE. h/d) 13.30 13.98 13.32 12.85
Net profit (LE./h/d) 10.38 11.13 10.14 10.04
Economic efficiency (%) 3.55 3.91 3.19 3.57
Relative improvement 100 110.15 89.86 100.56

Total price for feeds was calculated according to price of the ingredients in local market (2017), Egypt.

The price of one ton of corn grain 3420 LE., dried orange pulp 1500 LE., soya bean meal 7500, Undecorticated
Cottonseed meal 5500LE, Wheat bran 3500 LE , Limestone350 LE, NaCL 1000 LE, Minerals and vitamins mix.
1500, BH 2000 LE and Kg milk was 15 LE.

1- Net profit= price of milk yield LE. - Total feeding cost, LE.
2- Economic efficiency, EE = net profit / total feeding cost, LE.
3- Relative improvement of the control, assuming that the EE of the control (R1)=100

Goats fed on ration contained 50% DOP in replacing corn grains had recorded the best economic
efficiency compared to rations contained 75% or 100% DOP or control one. The lowest value was
recorded with the ration contained 75%. The same trend was noticed for the improvement in economic
evaluation as result replacement corn grains by dried orange pulp. These results are in agreement with
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those obtained by Allam et al (2011) who decided that using dried orange pulp as alternative energy
source by 50% replecment corn grains with soybean meal as a protein source to obtained higher
performance with lowest cost of feeding. Also comparable results were obtained by Omer and Tawila
(2009) who demonstrated that replacement of corn grains by citrus by- product in goat rations improved
ADG, feed efficiency and decreased daily feeding cost and consequently improved economical
efficiency.

CONCLUSION

It could be concluded that inclusion of dried orange pulp at the level of 50% in concentrate feed
mixture in replacing of corn grains where it offered by 50% as a concentrate portion with 50% berseem
hay as a daily ration for goats and this treatment gave the best productive performance for goats.
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