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SUMMARY 
 
  Sixteen Baladi bullocks were used to study the effect of feeding corn silage 
during finishing period on chemical and physical traits of meat. Fattening period was 
divided into two phases: phase I (growing period) started with body weight (BW) of 
220-230 kg and extended up to 360-370 kg, while phase II (finishing period, FP) 
started after phase I and extended up to 430 kg. During phase I animals were fed on 
concentrate feed mixture (CFM) and corn silage (CS) at a ratio of 1:3. During phase 
II animals were divided into two equal groups. The 1st group (G1) continued on 
feeding the same ration of phase I, while the 2nd group (G2) was fed CFM plus rice 
straw. At the end of the experiment, animals were slaughtered to study carcass 
characteristics as well as physical and chemical traits of meat. Some economic 
indicators (feed conversion, finishing period, and cost of feeding to produce 1 kg 
gain) were also estimated. The ADG was higher (P<0.01) in G2 (0.87±0.05 kg) 
compared to G1 (0.62±0.05 kg), while FP was longer (P<0.001) in G1 (102.0±7.8 d) 
relative to G2 (80.2±3.5 d) by about 25%. Carcass characteristics as well as 
chemical and physical traits of meat were similar in the two studied groups. Cost of 
feed/ kg gain of G1 was less (P<0.05) than of G2 by 29.5%. In conclusion, feeding 
Baladi bullocks during the finishing period on corn silage has improved economic 
indicators with no negative impact on meat quality. 
     
Keywords: Baladi cattle, feeding, finishing, carcass and meat characteristics 
 
INTRODUCTION  
 
 Baladi cattle are the Egyptian native cattle breed. They are characterized with low 
milk yield of 0.64-1.2 ton/ lactation (Mostageer et al., 1987; 1990) Accordingly they 
are mainly reared as meat producers. Physical and chemical traits of meat are the two 
major factors determining meat quality. Tenderness and juiciness represent to a great 
extent the physical quality of meat, while chemical composition settles on its 
nutritive value.  
 Fattening process is usually ended by a finishing period to improve animals' 
phenotype before marketing, dressing percentage and meat quality. Under the 
Egyptian conditions, finishing weight of Baladi bullocks started between 350 to 370 
up to 400 to 430 kg. 
 Many studies were conducted to study meat quality of beef breeds under different 
systems of feeding (Tøgersen et al., 2003; Sami et al., 2004, Prieto et al., 2006; 



El-Asheeri 120 

Faucitano et al., 2008 and Jenschke et al., 2008). Effect of type of feeding on 
physical and chemical traits of meat showed contradicted trends. O’Sullivan et al. 
(2003); Faucitano et al. (2008); Gill et al. (2008) reported no effect of feeding type 
on physical and chemical characteristics of meat of fattening animals, while French et 
al. (2000); and Jenschke et al. (2008) reported that type of feeding affects the 
physical and chemical prosperities of the produced meat.     
 In Egypt, Sadek et al. (1993); El- Bedawy et al. (2004) and El-Asheeri (2008) 
studied the growth features of fattened Baladi bullocks when feeding concentrate 
feed mixture, or when replacing part of concentrate feed mixture by protected fat (El- 
Bedawy et al., 1996) or corn silage (El- El-Asheeri et al., 2008). On the contrast, few 
studies (El-Bedawy et al., 1996) were made available to show the effect of feeding 
during the finishing period on meat traits.  
 Currently fattening animals on corn silage is adopted to reduce the cost of 1 kg 
gain; meanwhile there is a lack of information concerning the effect of feeding corn 
silage during finishing period on carcass characteristics as well as physical and 
chemical traits of meat of Baladi bullocks, which was the aim of this study.              
 
MATERIALS AND METHODS  
 

Animals and management: 
 The present study was carried in the Agriculture Experimental Station, Faculty of 
Agriculture, Cairo University,Giza, Egypt on 16 Baladi bullocks. Animals were 
purchased from the local market with body weight (BW) of 220 - 230 kg. Fattening 
period (from purchasing to slaughter) was divided into two phases. Phase I started 
upon purchasing and continued up to BW of 360 - 370 kg, while phase II (finishing 
period) started from the end of phase I up to 430 kg (final body weight). 
 During phase I, the experimental animals were fed on concentrate feed mixture 
(CFM) and corn silage (CS) at a ratio of 1:3. During phase II animals were divided 
into two equal groups, 8 animals each. The 1st group (G1) had a BW of 366.8 ± 2.0 
kg and was fed on the same ration of phase I, while the 2nd group (G2) (365.6 ±2.6 
kg) was fed on non-pelted CFM plus rice straw. Feeding practice during both phases 
was based on animals BW according to NRC (1996) requirements. Averages of 
offered feedstuffs / head / day during phase I were 2.2+ 0.03 kg CFM and 14.5+ 
0.2kg corn silage/day. The averages of feedstuffs/head/day during phase II were 
2.34+0.11 kg CFM plus 22.85+0.6 kg CS for G1 and 6.1+0.52 kg CFM and 
3.94+0.03 kg rice straw for G2. Chemical composition of feedstuffs used in the study 
(Table 1) was analyzed according to A.O.A.C. (1990). Animals were kept tethertied 
throughout the experimental period in a semi open yard and were offered water twice 
daily. 
 

Table 1. Chemical composition (%) of concentrate feed mixture (CFM), corn 
silage (CS) and rice straw (RS) used in feeding the experimental animals   
Items  CFM CS RS 
Dry matter  92.0 34.0 90.0 
Crude protein  15.0 8.0 3.5 
Ether extract  4.4 6.1 1.0 
Crude fiber  9.2 16.0 40.0 
Nitrogen -free extract  62.1 60.9 50.0 
Ash  9.3 9.0 6.0 
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Experimental procedure and measured data: 
 At the end of the experiment six bullocks from each group were chosen randomly 
to be slaughtered. Bullocks were slaughtered after 18 hr fasting period. Animals were 
skinned, eviscerated and sectioned down through the vertebral column into two 
halves. The rib cut (9, 10 and 11th ribs) was separated from left side of the carcass to 
characterize physical and chemical traits of meat of Longissimus dorsi. After 
measuring eye muscle area (cm2), meat was kept frozen at -20º C until analysis. 
 Weight of hot carcass (kg), dressing percentage (carcass weight / final body 
weight × 100), boneless meat percentage (Meat weight / final body weight × 100), 
and the physical components of rib cut were determined as carcass traits. Percentages 
of moisture, protein, fat and collagen were determined using meat analyzer (Foss 
analytical A/S, Model 78810, Denmark) as chemical traits according to the procedure 
outlined by the manufacturer.  
 To determine the percentage of expressible fluid (%), a meat sample of 0.3 gm 
(W1) was placed on a filter paper (Whatman No.1) and then subjected to a pressure 
of 1000 gm for 10 minutes. The sample was weighed afterwards (W2) and the 
expressible fluid was estimated as the difference between the two weights divided by 
W1 multiplied by 100.  
 Cooking loss was determined using 2 cubes of meat (100 gm, W1). The samples 
were boiled in saline (0. 9 % NaCl) for 45 minutes, and then were left to down cool 
at room temperature. Samples were re-weighed (W2) to calculate the cooking loss 
percentage as the difference between W1 and W2 divided by W1 multiplied by 100. 
 Cooked samples were used for estimating shear force (kg/force). After keeping in 
refrigerator (4-5º C) for about 12 hr, six cores from each sample were removed 
parallel to longitudinal orientation of muscle fibers using a cylinder of 0.5 inch in 
diameter. Shear force were measured using Instron Universal Testing Machine 
(Model 2519-105, USA), which was adjusted at a cross head speed of 200 mm/min 
according to Shackelford, (1999; 2004).  
 Meat color was measured using Croma meter (Konica Minolta, model CR 410, 
Japan). Color was expressed using the CIE L*, a*, and b* color system (CIE, 1976). 
A total of three spectral readings were taken for each sample on three locations of the 
muscle. L* values measure lightness (white to black color); a* values measure 
redness (red to green color); and b* values measure yellowness (yellow to blue 
color).  
 The pH values before (3 hr post- slaughter) and after chilling (24 hr post- 
slaughter) were measured using pH meter (pH ep, HI 96107, Hanna instruments, 
Italy).  
 Finishing period (the interval from starting finishing period to reaching the final 
body weight, day), average daily gain (total gain in kg / fattening period, day), and 
cost of feeding/kg gain (LE) were calculated as economic indicators. 
 

Technical coefficients: 
 Based on local market price of feedstuffs (Egyptian pound, LE) during year 2008, 
the price list used was as follows:  
 - Price of concentrate mixture = L.E 1450 /ton 
 - Price of corn silage               = L.E  200 /ton 
 - Price of rice straw                 = L.E  130 /ton 
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Statistical analysis: 
 Data were statistically analyzed using SAS (2001). Data in percentages were 
transformed to the arcsine square–root to normalize variance before analysis. The 
model used was as follows: 

Yij= µ + Gi + eij , where, 
Yij= observation 
µ = mean 
Gi = Slaughter weight groups, I = 1, 2 (G1; finished on CS and G2, finished 

on CFM).  
eij = the experimental error 

                
RESULTS AND DISCUSSION 
 
Growth and carcass data: 
 Type of feeding has a significant effect on finishing period (P<0.001) and average 
daily gain (P<0.01) as shown in Table 2. Fattening period was shorter and average 
daily gain (ADG) was higher in G1compared to G2. Finishing period of G1 was 
longer than of G2 by about 21%, while ADG of G2 was higher than of G1 by 29%. 
Type of feeding during finishing period had no effect on all the studied carcass traits 
and rib cut components (Table 3). 
 
Table 2. Growth traits (mean ±SE) during finishing period of Baladi bullocks as 
affected by type of feeding                                                                     (n= 8 / group) 
Trait G1 G2 P value 

Initial body weight (kg) 366.8±2.0a 365.6± 2.6a 0.7 
Final body weight (kg) 428.8± 4.3a 434.8± 2.0a 0.3 
Finishing period (day) 102.0± 7.8a 80.2± 3.5b 0.001 
Average daily gain (kg) 0.62± 0.05b 0.87± 0.05a 0.01 
G1: Fed on concentrate feed mixture (CFM) plus corn silage (CS) at a ratio of 1:3; G2: fed on 
CFM only during the finishing period> 
 

Table 3. Carcass traits (mean ±SE) of Baladi bullocks as affected by type of 
feeding during  finishing period                                                  (n= 6 / group) 
Item G1 G2 P value 
Carcass weight (kg) 240.0 ± 4.0a 240.2 ± 3.6a 0.3 
Dressing % 56.0 ± 1.3a 55.2 ± 0.6a 0.2 
Boneless meat % 46.4 ± 1.2a 45.6 ± 1.0a 0.2 
Meat/ bone ratio 4.4 ± 0.1a 4.5 ± 0.1a 0.4 
Eye muscle area (cm2) 70.02 ± 3.8a 74.3 ± 5.1a 0.8 
Rib cut components (%)    
        Lean 64.6 ± 1.5a 60.1 ± 1.8a 0.2 
       Bone 18.2 ± 1.2a 21.1 ± 1.4a 0.3 
        Fat 17.2 ± 2.1a 18.8 ± 1.2a 0.6 
G1: Fed on concentrate feed mixture (CFM) plus corn silage (CS) at a ratio of 1:3; G2: fed on 
CFM only during  the finishing period 
 

 The obtained ADG during the finishing period of G2 (fed on concentrate feed 
mixture) is less than that reported by El-Bedawy et al. (1996) and El-Asheeri (2008) 
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(0.9 – 1.02 kg/ day) under the same feeding type. The ADG of G1 (fed on corn 
silage) is also less than that reported by El-Asheeri et al. (2008) (0.72 kg) during the 
corresponding period of animals fed on concentrate feed mixture and corn silage at a 
ratio of 1:3. The difference between present study and previous ones is most probably 
attributed to the ADG in the present work was calculated based on the finishing 
period, while the previous ones were measured based on the whole fattening period.   
 Obtained values of dressing and boneless meat percentages of G1 and G2 come in 
agreement with those reported previously by Sadek et al. (1993), El- Bedawy et al. 
(1996) and El-Asheeri et al. (2008) (56 – 58% and 46-48% for dressing and boneless 
meat percentage, respectively). The obtained eye muscle area (70.02-74.3 cm2) is 
close to that reported by El-Asheeri et al. (2008) (70.0 – 71.1 cm2) while less than 
that reported by El-Bedawy et al. (1996) on the same breed. 
 The physical components of rib cut (bone, lean and fat tissues, table 3) are also 
close to that reported by El-Asheeri et al. (2008) (18.3, 64.6 and 17.1%, for bone, 
lean and fat tissues, respectively) while less than that reported by El-Bedawy et al. 
(1996) on Baladi bullocks slaughtered between 410 - 425 kg for in bone and lean (9.8 
and, 67.9 %, respectively) while higher in fat 22.3%. 
 

Physical traits: 
 Physical traits of the two studied groups (pH- before and after chilling; 
expressible fluid%; cooking loss% and shear force) values were insignificantly 
different, indicating no effect of feeding corn silage during finishing period on the 
studied traits (Table 4). However, it is worth to note that pH tended to decrease after 
chilling by 0.06 to 0.16 compared to pH before chilling. Percentage of decrease in pH 
after 24 h of slaughter was 2.0 and 2.6% for G1 and G2, respectively. 
  

Table 4. Physical characteristics (Mean±SE) of Baladi bullocks as affected by 
type of feeding during finishing period                                                (n= 6 / group) 
Trait G1 G2 P value 
pH- before chilling 6.16  ± 0.11 a 6.26  ± 0.06 a 0.16 
pH- after chilling (24hr) 6.04  ± 0.10 a 6.1  ± 0.05 a 0.63 
Expressible fluid (%) 30.0  ± 1.76 a 32.4  ± 2.16 a 0.36 
Cooking loss (%) 44.3 ±1.04a 43.8  ± 1.34 a 0.54 
Shear force values (kgf) 4.36  ± 0.35 a 4.14  ± 0.18 a 0.5 
G1: Fed on concentrate feed mixture (CFM) plus corn silage (CS) at a ratio of 1:3; G2: fed on 
CFM only during   finishing period. 
 

 The obtained values of cooking loss (Table 4) are close to those reported for 
Baladi bullocks (El-Bedawy et al., 1996), being 42.2 - 44.3 %, while they are higher 
than those reported by Wheeler et al. (1990) and Serra et al. (2008), being 22.9 - 25.3 
%. The difference in values of cooking loss between the present values and those 
reported for other breeds are most probably attributed to genotype. The trends of the 
results of cooking loss of the two studied groups agree with the results obtained by 
Faucitano et al. (2008) who found that cooking loss was higher when cattle fed on 
grass silage compared to those fed on a combination of grass silage and concentrate. 
 The non-significant difference of shear force between the two studied groups 
agrees with the findings of French et al. (2000) who reported no effect of feeding 
corn silage on shear force values compared to those feeding grains. The obtained 
values of shear force in the two studied groups (4.14 – 4.36 kg/ force) are higher than 
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that reported by Crouse et al. (1984) for L. dorsi (3.8 kg/ force). The slow decrease in 
pH after 24 h post-slaughter gives a reasonable explanation of higher values of shear 
force, which is being less when pH decreased to less than 5.45 (Wulf and Page, 
2000). On the contrary, the present findings disagree with the results of Radunz et al. 
(2003) reporting a significant effect of type of feed on tenderness.  
 The obtained values of cooking loss (43.8 – 44.3%) is close to that reported for 
Baladi bullocks (El-Bedawy et al., 1996 & 2004),  being 42.2 - 44.3 %), while they 
were higher than those reported by Wheeler et al. (1990) and Serra et al. (2008), 
being 22.9 - 25.3 % for Avileña-Negra Ibérica, Bruna dels Pirineus and Morucha 
breeds.  
 The difference in values of cooking loss between the present values and those 
reported for other breeds are most probably attributed to genotype. The trend of the 
results of cooking loss of the two studied groups agrees with the results of Faucitano 
et al. (2008) who found that cooking loss was higher when cattle fed on grass silage 
compared to those fed on a combination of grass silage and concentrate.  
 Bidner et al. (1981) and Crouse et al. (1984) also reported that feeding on forage 
resulted in darker meat compared to those fed on grains, which is in contrast with the 
present findings. 
 

Chemical traits: 
 The studied chemical traits (moisture, protein, fat, and collagen) (Table 5) and 
color of meat (lightness, redness and yellowness) (Table 6) were similar in G1 and 
G2 with no significant differences. It is of interest to note that all color traits of G2 
were higher than of G1 however the differences were non-significant. 
 The in-significant difference in chemical traits among the two studied groups 
comes in agreement with the findings of Mills et al. (1992); Nour et al. (1994), El-
Bedawy et al. (1996); French et al. (2000) and Jenschke et al. (2008) who reported 
that feeding type had no effect on chemical composition of meat. The higher value of 
collagen in G1 may be the cause of increasing shear force values relative to G2.    
 

Table 5. Chemical analysis (Mean ± SE) of Baladi bullocks as affected by type of 
feeding during finishing period                                            (n= 6 / group) 
Trait G1 G2 P value 
Moisture (%) 71.69 ± 0.45 a 71.59 ± 0.83 a 0.432 
Protein (%) 22.11 ± 0.41 a 22.35 ± 0.46 a 0.720 
Fat (%) 3.17 ± 0.30 a 2.94 ± 0.55 a 0.379 
Collagen (%) 1.39 ± 0.15 a 1.19 ± 0.15 a 0.299 
G1: Fed on concentrate feed mixture (CFM) plus corn silage (CS) at ratio of 1:3; G2: Fed on 
CFM only during   finishing period 
 
 

Table 6. Minolta color values (mean ± SE) of Baladi bullocks meat as affected by 
type of feeding during finishing period                                        (n= 6 / group) 
Traits G1 G2 P value 
L (Lightness)  41.18 ± 0.87 43.68 ± 0.93 0.093 
A* (Redness) 14.93 ± 0.97 17.44 ± 1.81 0.127 
B* (Yellowness) 4.67 ± 0.52 8.40 ± 1.14 0.643 
G1: Fed on concentrate feed mixture (CFM) plus corn silage (CS) at a ratio of 1:3; G2: fed on 
CFM only during  the finishing period. 
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Economic traits: 
 Although, no significant difference was observed between G1 and G2, cost of 
feed/ kg gain of G2 was less (P< 0.05) than of G1 by 22.8%. Similar trend was 
observed in total feed cost of finishing period, which was less (P< 0.002) in G2 than 
G1 by 30.4% (Table 7). 
  

 Table 7. Economic indicators (mean ± SE) of Baladi bullocks as affected by type 
of feeding during finishing period          (n= 8 / group) 
Traits G1 G2 P Value 
Feed conversion (kg/ kg gain) 13.3± 1.2a 

(80.1 %) 
16.6± 1.02a 

(100%) 
0.15 

 
Total feeding cost (Egyptian Pound) 
(L.E.) 

689.8± 52.7b 

(69.6 %) 
991.6± 39.4a 

(100 %) 
0.002 

 
Cost of feed/kg gain (Egyptian Pound) 
(L.E.) 

11.2± 1.04b 
(77.2 %) 

14.5± 8.9a 

(100 %) 
0.05 

 
G1: Fed on CFM plus CS at ratio of 1:3; G2: Fed on CFM only during finishing period 
Percentage values of G1 were calculated relative to G2   
L.E.: Egyptian bound 
 
 Cost of producing 1 kg weight gain during the finishing period in G1 and G2 are 
higher than the cost of producing 1 kg weight gain during whole fattening period 
using the same ration by about 20% (El-Asheeri et al., 2008). This is attributed to the 
lower ADG during the finishing relative fattening period (El-Asheeri, 2008). 
 
CONCLUSION 
 

 In conclusion, feeding Baladi bullocks during the finishing period on corn silage 
has no negative effect on physical and chemical traits of gained meat. In addition, 
feeding Baladi bullocks on corn silage during the finishing period reduces the cost of 
1 kg gain compared to finishing on concentrate feed mixture.    
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على الصفات الطبیعیة ) إنھاء التسمین(تأثیر التغذیة على سیلاج الذرة خلال فترة التشطیب 
  والكیمیائیة للحوم العجول البلدیة 

  
  آمال كمال العشیري

  
   جامعة القاھرة ، كلیة الزراعة،قسم الإنتاج الحیواني

  
 التغذیة علي سیلاج الذرة خلال   عجل  بقري بلدي بھدف دراسة تأثیر١٦عدد  ستخدام إتم في ھذه التجربة 

تم تقسیم فترة التسمین إلي .علي الصفات الكیمیائیة والطبیعیة للحوم الناتجة ) إنھاء التسمین(فترة التشطیب 
 ٣٧٠- ٣٦٠ كجم وامتدت حتى وزن ٢٣٠- ٢٢٠بدأت بوزن جسم ) مرحلة النمو(الأولي : مرحلتین أساسیتین

بعد انتھاء المرحلة الأولي وامتدت حتى الوصول لوزن ) لة التشطیبمرح(كجم، بینما بدأت المرحلة الثانیة 
خلال  مرحلة النمو تمت تغذیة الحیوانات جمیعھا علي علیقة مكونة من مخلوط العلف المركز . ً كجم تقریبا٤٣٠

/  ٨(أما خلال فترة التشطیب فقد تم تقسیم الحیوانات إلي مجموعتین متساویتین . ١:٣وسیلاج الذرة بنسبة 
 مثلما ١:٣، المجموعة الأولي فقد استمرت في التغذیة علي مخلوط العلف المركز وسیلاج الذرة بنسبة )مجموعة

في نھایة . تم في مرحلة النمو، أما المجموعة الثانیة فقد تمت تغذیتھا علي العلف المركز بالإضافة إلى قش الأرز
حیوانات لدراسة خصائص الذبیحة والصفات الطبیعیة والكیمیائیة للحوم، ھذا إلي جانب دراسة التجربة تم ذبح ال

  ) .وتكلفة إنتاج واحد كجم وزن حي/ فترة التشطیب/ كفاءة التحویل الغذائي(بعض المؤشرات الاقتصادیة 
 مقارنة ) كجم٠.٠٥ ± ٠.٨٧( في المجموعة الثانیة (P<0.01)كان متوسط الزیادة الیومیة أعلي   

في المجموعة  ) P<0.001(، بینما كانت فترة التشطیب أطول )  كجم٠.٠٥ ± ٠.٦٢(بـالمجموعة الأولي 
لم تظھر النتائج أي %. ٢٥، بحوالي )  یوم٣.٥ ± ٨٠.٢(مقارنة بـالمجموعة الثانیة )  یوم٧.٨±١٠٢(الأولي 

كانت تكلفة . وم المجموعتین تحت الدراسةفروق معنویة في خصائص الذبیحة والصفات الطبیعیة والكیمیائیة للح
 عن المجموعة الثانیة بحوالي   ) P<0.05(التغذیة لإنتاج واحد كجم وزن حي  أقل في المجموعة الأولي 

٢٩.٥.%  
من النتائج السابقة یمكن استنتاج أن تغذیة عجول الأبقار البلدیة خلال فترة التشطیب علي سیلاج الذرة قد   

 .                   قتصادیة، دون التأثیر علي جودة اللحوم الناتجةلإ المؤشرات  افىابي  إلي تحسین إیجىأد
 


