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SUMMARY 

T 
his work was carried out at the North Sinai region to study the effect of 
feeding agro-industrial by-product as feed block on goat perfonnance 
and carcass traits. Thirty-six growing male Bedouin goats (3-4 months 
old and average body weight 15.4 kg) were randomly distributed into 

three treatment groups (12 animals in each). The groups were given one of the three 
supplements (3.0% of live body weight) in addition to urea treated whe:!t straw ad 
libitum as sole roughage. The control group (Rl) was fed commt:rcial concentrate 
feed mixture (CFM), whereas the second and third groups (R2 and RJ) were fed 
with fonnulated feed mixture consisting of 25% wheat bran, 25% date seeds, 20% 
olive pulp, 14% soybean meal, 10% molasses, 2% urea, 2% limestone and 2% clay, 
respectively. The diet of R2 group was offered in form of block, while the diet of 
RJ group was offered in mash form. The feeding trial was conducted for 120 days 
followed by a digestibility trial using three animals of each group. At the end of the 
experiment, three animals from each group were slaughtered to test for some 
carcass traits. Results of the trial showed that total OM intake (gIkg BW) of animals 
fed ration R2 was similar to the intake by those fed control ration, but it was 
slightly higher than the intake by animals fed RJ. Animals from the RI group 
consumed less (P<0.05) amount of water (mil g OM!) as compared to those in R2 
and RJ. It appeared that male kids tended to utilize OM, OM and NFE better when 
they were fed on concentrate feed mixture (CFM), while CP and EE digestibilities 
improved in animals fed RJ than other groups. It was clear that CF diigestibility 
tended to increase with feeding the R2 diet. The highest values (P<O.O:5) of total 
digestible nutrients (TON) were recorded for ration Rl (62.5%). However, R2 
ration had the highest value of digested crude protein (DCP) intak'e (105.5 glheadl 
day and 3.9 g/kg BW). All of the animals were in positive N balance which did not 
differ significantly among treatments. Average daily weight gain (ADWG) for RI 
and R.2 (119.34 and 110.36 g, respectively), were significantly higher (P < 0.05) 
than that of RJ (89.72 g). Feed block supplement (R2) resulted in a decrease in -feed 
costlkg gain by 57.8 and 10.3% and increase in final margin LEI bead by' 15.0 and 
21.8% compared with control group (Rl) and mash group (R3), respectively. 
Oressing percentage, on the basis of tasting weight, were higher (P< 0.05) c~ither with 
or without offals in animals received reed block (R2) than those of Rl and R3 groups. 
Lean meat percentage of carcass was the highest (P<o.05) in animab fed Rl and R2 
followed by R3 being the lowest. Bone .percentage of Rl and R2 was similar, but 
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both groups were considerably lower (P < 0.05) than RJ. The area of eye muscle 
was not significantly affected by treatment and ranged between 10.11 to 11.06 cm2 

• 

Referring to results shown above, it could be recommended using feed block as 
feed supplement for growing kids. 

Keywords: Feed block, agro-industrial by-products. goats, nutritive 'Values, growth. 
carcass trails. . 

INTRODUCTION 

Goats are raised mostly under harsh environments where feed shortage is the main 
constraint to their production traits. The available feed resources are often low in energy 
and digestible proteins, and fail in most cases to cover their maintenance requirements 
(Ben Salem and Nefzaoui, 2003). They can be better used by the animal if the rumen 
ecosystem for 6:nnentative digestion can be balanced by supplying deficient nutrients 
mainly energy and nitrogen (Leng, 1990). 

Whereas considerable amount of agro-industrial by-products (e.g. date stones, olive 
cake, molasses, sugar beet pulp etc.) are available in West Asian and North African regions 
(Salman, 1996, Hadjipanyaiotou, 1997, Ben Salem et ai, 2003). However, these by
products are nol efficiently utilized in animal nutrition. The past experience from inside 
and outside the region has shown that many unconventional but locally available by
products can be used successfully as alternative feed supplements for ruminants. 
Opportunity in the region exists to fill part of the gap between the supply and the demand 
of the feed resources through efficient utilization of these by-products. Attempts were 
made to improve nutrient utilization from these by-products by various means and feed 
block is one ofthem. 

Therefore, the objective of this study was to evaluate the growth perfonnance and 
carcass traits of growing Bedouin goats supplemented with agro-industrial by-products in 
different forms (feed block or mash) compared with a concentrate feed mixture with a 
basal diet of urea-treated wheat straw. 

MATERIALS AND METHODS 

The present experiment was carried out at the N.orth Sinai- region to study the effect 
of feeding agro-industrial by-products as feed block on goat performance and carcass 
traits. _ 

Thirty - six male Bedouin goats, aging about 3-4 months old and 15.4 kg average live 
weight were usc:d. The animals were divided randomly into three treatment groups with 
respect to their ~l8e and live body weight (12 animals in each). The animals ofgroup 1 (Rl) 
~erved as controls and were fed with a commercial feed mixture (CFM), while the animals 
of group 2 and :; (R2 and R3) were fed with fonnulated by-products feed mixture either in 
block form (R2) or in mash form (R3). 

The CFM contained, 35% not decorticated cotton seed cake, 300A. wheat bran, 25% 
yellow com grains, 4% rice bran, 3% molasses, 2% limestone and 1% salt. The fOntUllated 
by-products feed mixture consisted of 25% wheat bran, 25% date seed, 20% olive pulp, 
14% soybean meal, 10% molasses, 2% limestone, 2% clay and 2% urea. Urea and 
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molasses were dissolved in a small amount of water (IOOmVkg DM) and sprayed onto the 
feed mixture (mash form). The feed mixture was set in a mould (20 x 10 cm) then pressed 
by hand or simple compressor. After demoulding, feed blocks were stored in a ventilated 
place and preferably not directly exposed to sunlight for one week in sununer and two 
weeks in winter. Blocks were turned up side down from time to time to ilccelerate the 
drying (block form). 

Animals were given one of the three supplements at the level of 3.0% of live body 
weight in addition to urea treated wheat straw ad libitum as sole roughage:. Feeding the 
experimental rations lasted for 120 days during which the animals were group fed. They 
were individually weighed every week. Bo.dy weight changes recorded wel~kly and feed 
intake were recorded. 

At the end of the feeding trial, three animals from each group were used in 
digestibility trials, placed individually in metabolic cages for fourteen day's preliminary 
period followed by 7 days collection period. During the collection period fe:ces and urine 
were quantitatively collected, sampled and kept for analysis. Dry matter intlke and water 
consumption were determined. 

At the end of the experimental period, three animals from each group were chosen 
and slaughtered to study some carcass traits. 

Feeds offered, refusals and feces were analyzed for proximate analysis according to 
the A.O.A.C. (199O) procedures of and fiber fractions were analysed according to Van 
soest et al (1991). Urine was analyzed for total N by \ISing the kjeld:ahl technique 
(A.O.A.C, 1990). 

Samples of Longissimus dorsi (LD) muscle at 9th
, 10* and 11* ribs were: taken for the 

chemical analysis according to A.O.A.C (1990). The eye muscle area was measured by a 
planimeter. 

Data of the feeding and digestibility trials were analyzed as a randornized complete 
design using the GLM procedures of SAS (1990). Differences in mean values between 
treatments were compared by Duncan's multiple range tests (1955). 

RESULTS AND DISCUSSION 

Data in Table (I) summarize the average values of the proximate composition and 
fiber fractions of the three rations given to animals of the three treatments and treated 
wheat straw. Chemical composition of the tested rations indicated that ration:s were similar 
in CF and EE. However,rations of R2 and RJ were higher in CP and ash c1ontents, while 
NFE was lower in these rations than those of the commercial concentrate feed mixture 
(RI). On the other hand, concentrations of fiber constituents (NDF, ADF and ADL) were 
higher in the rations contained date seed and olive pulp (R2 and RJ) than those of CFM 
(RI) These findings are in close agreement with those obtained by Youss,ef and Fayed 
(2001), Abdou (2003) and Allam et al (200.6). No significant differenc:e was found 
between the chemical composition ofblock form (R2) and IllllSh form (RJ). 

Data in table (2) showed that highest daily concentrate intake (gtbead) was recorded 
for animals fed RI followed by those fed formulated by-products (R2 and RJ) however the 
differences were not significant since it was fixed at 3 % ofbody weight whi<:h was similar 
for all groups. However, wheat straw intake was significantly (p>0.05) higher in the 
groups fed with by-products (R2 and RJ). The block form of the diet had a higher bulk 
density than the mash form and this may caused the higher voluntary intake of concentrate 
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as was found. These results are in agreement with those ofNyarko el 01. (1993), Sansoucy 
(1995), Verma et al (1996), Singh el al (200 I) Youssef (2002) and Samanta et al. (2003) 
who found that dry matter intake tended to increase as ration ingredients were mixed and 
blocked. 

Item DM 

Table (I): Chemical co

OM 

mposit

CP' 

ion of

CF 

tbe exp

EE 

erime

Ash 

ntal rat

NFE 

ions (0/0 ofDM

NDF 

). 

ADF ADL 

RI (CFM) 
R2 (Block) 
R3(Mash) 

Treated wbe:at 
straw· 

90.4 
89.1 
88.8 

74.2 

91.12 
88.08 
88.02 

87.97 

16.79 
19.38 
19.17 

9.87 

12.96 
13.52 
13.94 

30.62 

2.14 
2.66 
2.70 

1.28 

8.88 
11.92 
11.98 

12.03 

59.23 
52.52 
52.21 

46.20 

37.61 
50.75 
48.06 

67.18 

18.43 
21.90 
19.94 

42.11 

5.84 
10.51 
8.22 

10.85 

• Wheat straw treated with 4% urea and covered under anaerobic conditions for five weeks. 

Total OM lintake (gIkg BW) of the animals fed the ration R2 was similar than those fed the 
control ration (34.03 vs 33.38 gIkg BW), but it was slightly higher than the intake of the animals 
were fed with R3 (34.03 vs 30.81 gIkg BW). This finding indicated that feed block has similar 
palatability as ClFM. This finding was in agreement with the results of EI-Shaer et aI., (1996), 
Youssefet al (200 I) and EI- Shaer et aI (2002) who noted good palatability ofolive cake and date 
stone for small ruminants. Moreover, agro-industrial by-products as feed block might improve 
their rumen fennentation and nutritive value (Hamadeh et aI., 200I, Ben Salem and Nefzaoui, 
2003), and consequently improve palatability. 

Table (2) showed that water intake for different treatments did not differ 
significantly. However there was a tendency of higher water intake in the groups fed with 
by-products groups (R2 & R3), which might be attributed to their high salt content. The 
present results are supported by the findings of Ben Salem et al., (2001) who used blocks 
which contained olive cake, wheat bran, limestone, salt and urea, and concluded that 
lambs fed block consumed more water than those fed CFM. 

Table (2): Feed and water intake of goats fed different experimental rations. 

Item Rl R2 R3 + SE 

Live weight (kg) 27.46 27.62 27.57 0.73 

Dry matter intake, g/head/day 
Concentrate . 786.0 765.0 663.3 46.1 
Treated wheat straw 137.0b 164.0& 182.3& 7.41 
Total DMI 923.0 929.0 845.6 44.79 

Dry matter int:lke, g/kg BW 
Concentrate 28.38 28.06 24.16 1.7 
Treated wheat straw 5.oob 5.98ab 6.65& 0.29 

Total DMI 33.38 34.03 30,81 1.-69 
Drinking water' intake 

mVday/head 1613.3 1893.3 1823.3 100.23 
mVday/kg BW 58.21 69.52 66.28 3.&5 

mVg OMI 1.72~ 2.04& 2.16& 0.08 
a, b, c, values with different letters on the same row differ significantly at P<O.OS 
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Results of apparent coefficients of digestibility (Table 3) indicated that the digestion 
of most nutrients varied significantly among the three treatments. It appeared that male 
goats tended to utilize OM, OM and NFE better when fed on concentrate feed mixture, 
while CP and EE digestibilities were improved in animals fed R3 than other groups. 

It was clear that CF digestibility tended to increase using R2 (block fonn). This 
means that the digestIon and utilization of CF was improved by blocking the rations. 
Shnilar results were obtained by Ben Salem et al (2001), Ben Salem and N'efzaoui (2003) 
and Salman (2004) who found that feed blocks are considered alternative supplements 
which stimulate microbial activity in the iumen. thus improve digestion of low quality 
roughage by stall-fed or free grazing ruminants. Moreover, several authors (e.g. Chenost 
and Kayouti, 1997) recommend to give feed' blocks during dry seasons to ruminants on 
poor quality fibrous feed (e.g. straws, low quality hays, stubble, etc.) 

Table (3) also showed that the maximum values (P<0.05) of total digestible nutrients 
(TON) were recorded for ration RI (62.5%). Therefore, higher intake of TON was 
recorded in animals fed with RI diet as compared to those fed with R2 and RJ. 

There was no significant difference in digested crude protein (DCP) intake. Ration of 
R2 had the highest value of DCP intake (105.5 g/head/dayand 3.9 g/kg BW) which may 
be due to high CP intake. 

Table (3):	 Apparent digestibility coefficients and nutritive values of different 
experimental rations. 

Item Rl R2 R3 +SE 
Digestibility coefficient 0/0 
OM 63.7 63.2 61.9 0.38 
OM 67.4- 64.0b 64.8ab 0.66 
CP 66. lab 64.l b 67.0- 0.52 
CF 55.6* 58.0- 54.0b 0.72 
EE 57.2 57.8 60.2 0.63 
NFE 71.4- 66.3b 68.0b 0.88 
Nutritive values 
TON intake g/head/day 578.5 540.1 497.3 29.7 
TON intake glkg BW 20.91 19.7 18.1 1.03 
TON% 62.5- 58.2b 58.9b 0.78 
DCP intake g/head/day 96.5 105.5 97.2 5.1 
DCP intake g/ kg BW 3.5 3.9 3.5 0.19 
DCP% 10.4b 11.4- lIS 0.18 

a, b, c, values with different letters on the same row differ significantly at P<;O.05 

Feeding values of rations expressed as DCP% was significantly increased for 
fonnulated industrial by-products (R2 and RJ) as compared to CFM (RI). Plane of 
nutrition was similar among 'treatment groups. The intake of TON was sufficient to cover 

_the nutritional requirementS oqo~ g gairilday, whereas OCP intake was 40-46% higher 
than the maintenance J:.equi~emel'!t (Kearl, 1982). These findings are in close agreement 
with those obtained by Samanta et al (2003). 

Data in Table (4) revealed that nitrogen intake did not vary significantly among the 
experimental groups, but it was moderately higher for R2 due to higher feed intake and 
higher nitrogen content of block. Although, fecal and urinary nitrogen and consequently 
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total nitrogen excretion were higher in the group fed with R2 diet, the animals tended to 
retain higher amount of nitrogen than the other groups. Feeding of the block significantly 
decreased the rumen ammonia N concentration as compared to the mash form as was also 
found by Samanta et af (2003). Salman (2004) also noticed that it is well established that 
feed block manufactured from urea and agro-industrial by-products can be use as protein 
supplement for small ruminants.fed with low quality forages and that statement was 
confinned by the results ofpresent study, as well. 

Table (4): Nitrogen utilization of goats fed the differentel:perimental rations. 
It~ RI IU R3 +SE 
N. intake g/headldny 23.27 26.31 23.23 1.26 
N intake gIkg BW 0.847 0.963 0.843 0.05 
Fecal N glheadlday 7.84 9.44 7.68 0.47· 
Fecal N gIkg BW 0.286 0.350 0.280 0.02 
Fecal % of intake 33.85" 35.8" 33.00" 0.52 
Urinary N g/headlclay 9.17 . 10.43 9.95 0.42 
Urinary N ~g BW 0.334 0.383 0.360 0.02 
Urinary N % of intake 41.58 39.67 43.03 2.49 
TotaIN.excretiong/headlday 17.01 19.87 17.63 0.73 
Total N excretion g/leg BW 0.620 0.733 0.640 0.04 
Total N excretion as % of intake 75.43 75.53 76.03 2.58 
N balance g/headlday 6.26 6.44 5.60 0.83 
N balance glkg BW 0.228 0.230 0.203 0.03 
N. balance % ofiOitake 24.57 24.47 23.97 2.58 

.. b. c. values with different letters on the same row differ significantly at P<O.OS 

Generally, all the animals were in positive N balance which did not differ 
significantly among treatments. The retention of N as percentage of N intake was similar 
among treatments. This indicated that dietary inclusion of agr~industrial by-products had 
no adverse effect on N utilization as was also observed by Fayed et af. (200 I) and Youssef 
and Fayed (2001). Moreover, clay, such as bentonite which was used in few studies as 
binder (Sudana and Leng, 1986; Anonym. 200 I) could also be a way to decrease Qle rate 
of breakdown of urea into ammonia in the rumen. This effect improves nitrogen utilization 
and reduces the risk of ammonia toxicity. 

Data ofTable (5) show that animals fed RI and R2 dietS had higher body weight gain 
(14.32 and 13.24 kg) than that ofRJ group (10.77 kg). Moreover. the average daily weight 
gain (ADO) for RI :llOd R2 diets (119.34 or 110.36 g). were significantly higher (P<0.05) 
than RJ (89.72 g). These results are in accordance with the results of Ben Salem et al· 
(2000), and Galina ,et al (2000) who found that replacement of concentrate feed mixture 
with blocks resulted .in similar growth. rates as compared ~o those given the full amount of 
concentrate. 

Body weight cllanges recorded for animals fed block fQnn (R2) was higher by 18.7% 
than those fed mash form (R3). Salman (1997) also reported that using. feed blocks 
improved weight gain of lambs (14%) as compared to a control group. 

Data of feed efficiency (kg DM, TDNlkg weight gain) indicated that CFM (R I) and 
block (R2) diets were more efficient in covering DM and TDN to gain more than mash . 
(RJ)diet 
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Table (5) : Economic analysis and feed conversion of the fattening dietl during the 
growth trial. 

Item Rl R2 R3 ±SE 

Number ofanimals 12 12 12 
Live body weight 
Initial body weight. kg 
Final body weight. kg 
Body weight changes. kg 
Average daily weight gain. g 

15.59 
29.91
14.32

119.34

14.93 
28.17ab 

13.24ab 

110.36

15.78 
26.55b 

10.77b 

89.72b 

0.118 
0.852 
0.537 
4.53 

Feed intake 
Concentrate. kglheadld 0.689 0.623 0.538 
Treated wheat straw. kglheadld 0.123 0.138 0.156 
Total OMI, kglheadld 0.813 0.761 0.694 
TON intake glheadld 509.75 442.14 408.07 
TON intake glkg BW 22.36 20.47 19.25 
Feed conversion ratio 
kg dry matter feedlk.g weight gain 6.90 7.73 
kg TON intakelkg weight gain 4.01 4.55 
Economical evaluation 
Return from body gain, LE 257.76 238.32 193.815 
Total feed cost. LE • 109.90 64.35 57.n: 
Final margin, LElhead 147.86 173.97 136.0·8 
Feed cost. LE /kg weight gain 7.67 4.86 5.36 
Economic feed efficiency·· 2.35 3.70 3.36 

a, b, c. values with different letters on the same row differ significantly at P<0.05 
• Based on market prices at the beginning oftile experiment (2007).
 
The price of one ton on OM basis was as follows: CFM; 1240, formulated agro industrial by

products: 750. treated wheat straw: 500 LE and kg live body weight: 18.0 L.E.
 
U Economic feed efficiency expressed as the ratio between the return from body galin, LE and total
 
feed cost, LE (money input I money output)
 

Feed block supplement (R2) was resulted a decreasing feed costlkg weight gain by 
57.8 and 10.3% and increased the final margin LElhead by 15.0 and 21.8% as compared to 
~e control (RI) and mash (R3) diets. respectively. On the other hand. economic evaluation 
of the use of feed block (R2) as supplement showed that an additional profit of 26.1 and 
37.9 LElhead was achieved when compared with Rl and R3, respectively. The results 
agree with the results of Hownani and Tiss~rand (1999). EI-Hag et al. (2002) and Salman 
(2004) who found that it was economically viable to use feed block, containing olive cake 
and date by-productS, and urea to animals since the cost per kg gain was reduced by 23
38% as compared to the control diet. 

In conclusibn the use of feed block improves the economical efficic~ncy of weight 
gain offattening.goatkids. The effects was highest for R2 (3.70) followed by R3 (3.36) as 
compared to the cOlltrol(2.35). . 

Average of slaughter weight and dressing percentage based on either £lSting or empty 
body weights for the experimental animals are presented in Table (6). Higher (P<0.05) hot 
carcass weight either with or without edible otTals were found in goats fed with RI and R2 
diets as compared to R3. Such trait is influenced by body weight changes (Table 5). The 
results showed that dressing percentage on the. basis of fasting weight either with or without 
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otfals were significantly (P<O.OS) higher in animals which received.feed block.(R2) than those 
of RI aild R3 diets. However, differences among the three groups in dressing percentage on 
the basis of empty weight were not significant, which might be due to decreasing the 
volume of the digestive tract content at slaughter in the animals of group R2. It has been 
noticed that dressing percentage on the basis of empty weight was paralIel with the fasting 
body weight. The present results are in agreement with the findings of Maharem (1990), 
Zeid (1998) and Allam et al (2007). 

Table (6): Dressing percentage (DP) of goats fed different experimental rations. 
Item Rl R2 RJ ±SE 
Slaughter weight / kg 30.33 28.37b 26.77" 0.54 
Hot carcass / kg 14.89a 14.53a 13.05" 0.32 
Hot carcass / kg (with edible offals) 15.84 15.48 14.03" 0.32 
DP on basis offasting weight (without offals) 48.7'7" 51.22 49.12" 0.43 
DP on basis of fasting weight (with offals) 52.24" 54.56 52.44" 0.40 
DP on basis ofernpty weight (without offals) 56.15 55.63 54.56 0.2 
DP on basis ofempty weight (with offals) 59.7:5 59.26 58.65 0.23 

a, b, c, values with different letters on the same row differ significantly at P<O.OS 

Lean, bone and fat percentages of carcass are illustrated in Table (7). It can be 
noticed that lean p4=rcentage of the carcass was higher (P<O.OS) in animals fed RI and R2 
diets as compared to RJ. This could be associated with the obtained chemical composition 
of longismus dorsi (L.D.) muscle, since similar trend was obselVed for CP % of L.D., 
being higher in RI and R2 group as compared to RJ (Table 8). The fat percentage of the 
carcass was connec:ted with fat % of L.D., since the highest value was recorded with RJ, 
followed by R2, and the lowest in Rl. Bone percentage of goats from RI andR2 groups 
was similar, but both groups were considerably lower (P<0.05) than R3 (Table 7). The eye 
muscle area is a good criterion for boneless meat of the carcass. The area of eye muscle 
was not significantly affected by the treatments and ranged between 10.11 to 11.06 cm2

• 

This result agreed with the findings of Gaili et al (1982), Zeid (1998) and Allam et al 
(2007). They found! that the eye muscle area varied from 4.12 to 16.20 cm!. It could be 
noticed that the eye mUscle area of the block and CFM supplement groups were practically 
similar. . . 

Table (7): Lean, bone and fat percentage in carcass side and eye musc:te area (cm2
) of 

goats fed dlifferent experimental rations. ' . 
Item Rl R2 RJ ±SE 
Lean % 67.3- 67.1- 6S.2b 0.43 
Bone % 24.3" 24.1" 25.7- 0.30 
Fat % 8.4 8.8 9.1 0.18 
Eye muscle area (cm l

) 11.06 10:84 10.11 0.46 ,. 
a, b. c, values withdHTerent J,ettersoun the same row differ'significantly lit P'<O.05 "I 

Chemical composition ofL.D. (Table 8) showed that most of the chemical parameters 
were not significantlly affected by the diet. Ether extract content in L.D was the highest 
(P<0.05) in the animals from R3 group, while lower values were found in Rl and R2 
groups. This trend \'If8S associated with EE % content of the rations being fed (Table I). 
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This result agreed with the findings of Maharem (1990), Zeid (1998) and Youssef et a/., 
(1999). 

Table (8): Proximate analysis of eye muscle (% on dry matter basis) of goats fed 
different experimental rations. 

Item Rl R2 R3 ::I:: SE 
Moisture 65.6 65.3 66.7 0.31 
Dry matter 34.4 34.7 33.3 0.31 
Protein 58.7 58.9 58.1 0.22 
Ether extract 37.9b 38.4b 39.6& 0.29 
Ash 2.8 3.2 2.9 0.15 

a, b, c, values with different letters on the same row differ significantly at P<O.05 

It can be concluded that: 
Feed block based on agro-industrial by-products with urea can be fed sLiccessfully and 
economically as a concentrate for goat kids without any adverse effi:cts on animal 
performance which are beneficially reflected on feeding cost and economical 
efficiency. 
Using feed block as supplementary feed could replace the costly concentrate feed 
mixture (CFM). 

Referring to results shown above, it could be recommended using feed block as feed 
supplement for growing kids. 
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