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ABSTRACT 
 

Forty eight  Friesian  calves  averaged 234.4±1.23 kg live body weight were 
assigned to investigate the effect of using sorghum or alfalfa alone or/and 
intercropped legume-grasses mixtures in daily rations of growing Frisian calves on 
nutrient digestibility , nutritive values ,  some blood parameters , daily gain and feed 
conversion. Friesian calves were divided into four similar experimental groups 
according to body weight. The experiment included two stages. The first stage 
represented a growing period (140 days), during which the calves were fed on the 
following rations: 1- The control group was fed 60% concentrate feed mixture + 40% 
rice straw. 2- The first tested group was fed 30% concentrate feed mixture + 60% 
Alfalfa + 10% rice straw. 3- The second tested group was fed 30% concentrate feed 
mixture + 60% sorghum + 10% rice straw. 4- The third tested group was fed 30% 
concentrate feed mixture + 30% Alfalfa + 30% sorghum + 10% rice straw. During the 
second stage ( the finishing period,80 days)  the corresponding calves  were fed   
60% concentrate feed mixture (CFM) + 40%rice straw for all experimental groups. 
Results showed that the digestibility of DM, OM and CF of R1 (control ration), R2 
(contained 60 % alfalfa) and R4 (contained 30% alfalfa plus 30% sorghum forage) 
were significantly (P<0.05) higher than those of R3 (contained 60% sorghum forage).  
While the nutritive values as TDN% and DCP% were significantly higher (P<0.05) for 
R1 (control ration) than those of R2 (contained 60 % alfalfa), R3 (contained 60% 
sorghum forage) and R4 (contained 30% alfalfa plus 30% sorghum forage). The 
average daily feed intake by calves fed alfalfa (R2) during growing period were higher  
than those fed R1 (control ration) , R3 (contained  sorghum forage) and R4 (contained 
alfalfa plus sorghum forage). Average daily feed intakes during the finishing period 
showed that calves fed R1 (control ration) and R4 had the highest DM intake. 
However those fed ration R2 (control ration) showed the lowest intake of DM intake. 
Final body weight , total and daily body weight gain of calves fed R1  (control ration) 
were375.42,141.67 and 1.01 kg ,respectively during growing period, showing 
significantly higher (P<0.05) than other different ration , but final body weight , total 
and daily body weight gain of calves fed R3 (contained sorghum forage) recorded 
342.42,105.42 and 0.75 kg , respectively. It were significantly lower (P<0.05) than 
other different rations. While final body weight, total and daily body weight of calves 
fed R4 (contained alfalfa plus sorghum forage) were significantly (P<0.05) higher than 
R2 (contained alfalfa) and R3 (contained sorghum forage). The best feed conversion 
was attained for the group feed R1 (control ration) 8.61, 5.68 and 0.96 for DM, TDN 
and DCP, respectively followed by group fed R4 (contained alfalfa plus sorghum 
forage) being, 13.56, 8.95 and 1.50 for DM, TDN and DCP, respectively during 
growing period. It could be concluded that the alfalfa–sorghum mixture was better 
than alfalfa or sorghum as green forage in growing calves feeding in the summer 
season which lead to improve digestibility of most nutrients, increase daily gain and 
feed conversion .Moreover, using sorghum grass tended to give better daily gain and 
higher economical return during the whole fattening period. 
Keywords: Friesian calves, alfalfa forage, sorghum forage, digestibility, blood, daily 

gain, feed conversion.   
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INTRODUCTION 
 

Newly reclaimed lands are potential areas for fodder production, which 
can help in reducing the shortage of animal feeds. (Gabra et al., 1993). The 
shortage in feed resources is also unevenly divided between summer and 
winter. During winter season, Egyptian clover (berseem), the major forage 
crop in Egypt, covers 60 and 75% of annual animal requirements from energy 
and protein, respectively (Abou-Raya, 1967, El-Shazly, 1983, Abou-Akkada 
et al., 1984 and Hathout, 1987).  However, during summer season , the 
available feed (mainly concentrate and straw ) covers only about  39% and 
22% of animal requirements from  energy and protein, respectively (EL-
Serafy ,1991). So, increasing production of summer forages is urgent to meet 
livestock needs.  In Egypt, animals are suffering from shortage of feeds 
especially during summer season which is to be reflected on animal 
production. Most of animals feeding in this period depend on grains, 
concentrate mixture and agricultural residues. The expensive price of grains 
led to increase feed cost of animals. Several attempts were undertaken in 
Egypt to increase and improve animal feeds as a partial solution for their 
acute shortage during summer period (Ghoneim, 1964, Abou-Raya et al., 
1965, Ibrahim et al., 1980, 1982 and 1983, Shalaby et al., 1985 and Allam et 
al., 1980. Green forages can play an important role to cover this shortage. 
They are cheap feed for ruminant nutrition especially milk production. 
Moreover they improve animal health and reduce health expenses. The most 
green forages in summer season are grasses such as sorghum which 
contains low protein content. So, it needs supplementary protein source as 
concentrates or legume forages such as alfalfa .High yielding and quality 
legume-grass mixtures play an important part in forage animal system Mooso 
and Wedin,(1990). On the other side, practical studies were carried out to 
utilize some mixture of legumes and grasses in ruminant feeding such as 
cowpea with sorghum (Gabra et al., 1991).  Their work  on intercropping 
legumes with grasses were encouraging and callined  for further  
investigations on legume grasses mixture to participate in solving the critical 
problem for feed shortage in summer season. In addition to the various 
benefits of mixing legume with several grasses. Alfalfa, the forage crop 
relatively high in CP content, is one of the main crops cultivated in newly 
reclaimed soils and it has great role in increasing soil fertility through nitrogen 
fixation. On the other hand, sorghum low in protein content. Intercropping 
leguminous forage on grasses could give good chance to maintain a 
continuous supply of green forages throughout summer season as well as 
balance diet (Moursi et al., 1977, Shalaby et al., 1985, Gabra and Ghobrial 
1992 and Ibrahim, 1992).Intercropping forages improved herbage productivity 
and quality and  it could  help in reducing costs of the animal production 
system.(Murphy et al., 1995).  

The objective of this experiment was to investigate the effect of using 
sorghum or alfalfa alone or/and intercropped legume-grasses mixtures in 
rations formulation of growing Frisian calves on their productive performance, 
and, economical efficiency. 
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MATERIALS AND METHODS 
 

The present study was conducted at Dina Farm (Cairo-Alexandria 
desert road). Forty eight   Friesian male calves about 234.42 kg live body 
weight were randomly chosen and   divided into four similar groups (12 
calves for each) according to their body weight. The experiment included two 
stages, first stage was represented as growing period (140 days), during 
which the calves of the four groups were assigned at random to receive one 
of the following four experimental rations: 1- The control group was fed 60% 
concentrate feed mixture + 40% Rice straw. 2- The first tested group was fed 
30% concentrate feed mixture + 60% Alfalfa + 10% rice straw. 3- The second 
tested group was fed 30% concentrate feed mixture + 60% sorghum + 10% 
rice straw. 4- The third tested group was fed 30% concentrate feed mixture   
+ 30% Alfalfa + 30% sorghum + 10% rice straw. During the second stage, 
(finishing period, 80 days) the corresponding calves were fed 60% 
concentrate feed mixture (CFM) + 40%rice straw for all experimental groups. 
The animals of each treatment were group fed ad-libtumn. Rations were 
offered twice daily at 8 a.m. and 4 p.m. and water was offered freely. The 
chemical composition of ingredients and the experimental rations (DM basis 
%) are shown in Table (1).  
 
Table (1): Chemical composition of the ingredients to formulate the 

experimental rations and their calculated composition. 
Items 

  

Composition on DM% basis 

DM OM CP EE CF NFE Ash 

*Concentrate feed mixture 91.75 91.02 16.59 2.80 12.06 59.57 8.98 

Berseem alfalfa 24.30 90.40 18.11 2.25 23.99 46.05 9.60 

Sorghum 23.5 88.36 12.00 1.37 26.17 48.82 11.64 

Rice straw 91.99 80.77 3.37 0.89 34.00 42.51 19.23 

Calculated experimental ration 
Growing period 

R1 (control ) 60% CFM and 40% rice straw 91.85 86.92 11.30 20.84 2.04 52.74 13.08 

R2 (30% CFM+ 60% Alfalfa +10% rice straw) 51.30 89.62 16.18 21.41 2.28 49.75 10.38 

R3 (30% CFM+ 60% sorghum +10% rice 
straw) 

50.82 88.40 12.51 22.72 1.75 51.42 11.60 

R4 (30% CFM+ 30% sorghum +30% alfalfa 
+10% rice straw) 

70.86 88.42 14.35 22.07 2.02 49.98 11.58 

Finishing  period 

 60% CFM and 40% rice straw 91.85 86.92 11.30 20.84 2.04 52.74 13.08 

*Concentrate feed mixture consists of :  25% yellow maize, 27% undecorticated cotton 
seed meal, 20% rice bran, 15% wheat bran, 5%soybean meal, 5% molasses, 2% 
limestone, 1% common salt. 

 

Live body weight changes and feed intake were recorded biweekly. 
Before starting the growing period, three calves from each group were 
randomly chosen to determine the nutrients digestibility of the four 
experimental rations using acid insoluble ash techniques (A.I.A.) according to 
Van Keulen and Young (1977). They were individually fed for a two weeks 
preliminary period followed by three days collection period. Proximate 
analyses of feedstuffs and faeces samples were carried out according to the 
methods of A.O.A.C (2000). Blood samples were taken before feeding  from 
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the jugular vein from each animal  of digestibility trail and allowed to flow into 
acid washed heparinzied tubes and  were  centrifuged at 3000 r.p.m. for 15 
min. to separate plasma and stored at -20 

o
C until analysis .Total protein and 

albumin were determined according to Weichselboum (1946) and Drupt 
(1974) respectively. Urea concentration was determined according to Fawcett 
and Scott (1960).  

Data were statistically analyzed by general linear, model using ANOVA 
procedures of SAS (1996). The significance among treatments means were 
tested using Duncan’s multiple range tests, (Duncan) (1955).               

 

RESULTS AND DISCUSSION 
 

Nutrient digestibility and Nutritive values: 
 The digestion coefficients of DM, OM and CF of R1 (control ration), R2 

(contained 60 % alfalfa) and R4 (contained 30% alfalfa plus 30% sorghum 
forage) were significantly (P<0.05) higher than those of R3 (contained 60% 
sorghum forage) as shown in Table 2 .Also, CP and NFE digestibility 
coefficient of R1 (control ration) were significantly (P<0.05) better than those 
of the others rations. The EE digestibility of R1 (control ration) and R2 
(contained 60 % alfalfa) significantly (P<0.05) increased than that of R3 
(contained 60% sorghum forage) and R4 (contained 30% alfalfa plus 30% 
sorghum forage). Data presented in table (2) showed also that ration 
containing both alfalfa and sorghum (R4) had insignificant higher digestibility 
coefficients for DM, OM, CF and NFE than those of containing either alfalfa or 
sorghum alone. Also, it could be noticed that ration containing alfalfa (R2) 
had significantly (P<0.05) higher DM, OM, EE, CF digestibility coefficients 
than that containing sorghum (R3). Generally, control ration (R1) was of 
higher digestibility coefficients for most of nutrients owing to its higher 
concentrate feed mixture content than other rations. The present results are 
in agreement with those reported by Gabra and Ghobrial, (1992) who found 
increases in  the digestibility coefficients and nutritive values of alfalfa, being 
63.90, 71.60, 63.20, 62.90, 75.90, 62.60 and 11.60 for DM, CP, EE, CF, NFE, 
TDN respectively with sheep. Bowman and Asplund , (1988) found that the 
adition of lucerne to sheep ration improved sheep performance which may 
due to an increased the nitrogen available for use by rumen microbes for 
growth and protein synthesis . Abdel-Hamid et al., (2008) indicated that 
digestion coefficients of DM,OM,EE and NFE for in the 1

st
 cut Sesbania–

Sudan grass mixture were significantly higher than those  for Cowpea-Millet 
mixture and Cow pea-Millet x Napier grass hybrid mixture  by  growing lambs.   
Aboul-Foutouh et al. (1999) found that the sweet sorghum diet had lower OM 
digestibility than other treated diets , and  CP digestibility of T1 ( contained 
40% concentrate plus 60% sweet sorghum ) significantly (P<0.05) decreased 
than that of T5 (contained 40% concentrated plus 60% sorghum SV-10017) 
by Egyptian lactating buffaloes . EL-Garhy and Abdel –Azeem (2003) showed 
that Sweet sorghum had the lowest digestibility coefficients compared to the 
other tested forage hay by lactating buffaloes. The digestibility coefficients 
were in the ranges reported by different workes (Chauhan and Randhawa , 
1983 ; Aboul-Fotouh, 1993 ; Abdel-Baki et al., (1997 and 1999).  Abdel 



J. Animal and Poultry Prod., Mansoura Univ., Vol. 2 (6), June,2011 

 

 141 

Rahman et at., (2001) showed that intercropping ( Berseem and Raygrass) 
remarkably increased DM , EE, CF and  NFE compared to Berseem of 
Ossimi lambs. Ibrahim et al., (2008b) found that digestion coefficients of 
nutrients of Napier grass x Millet hybrid were higher than Napier grass or 
Millet also especially in 2

nd
 cut by mature farafra rams. Ibrahim et al., (2008b) 

found that digestion coefficients of DM, OM, CP and EE with Sesbania-
Sudangrass mixture were significantly (P<0.05) higher than those found in 
Cawpea–Millet mixture by lactating Zaraibi Goats.   
 
Table (2): Digestion coefficients and nutritive value of experimental 

rations.  

  Items  
  Experimental rations SE 

± R1 R2 R3 R4 

Digestibility coefficients % 

DM 69.92
a
 68.89

a
 62.49

b
 69.64

a
 0.731 

OM 72.44
a
 70.30

a
 65.36

b
 71.85

a
 0.771 

CP 73.70
a
 67.84

b
 66.43

b
 67.27

b
 1.33 

EE 73.01
a
 71.25

a
 66.89

b
 68.02

b
 0.959 

CF 67.63
a
 68.51

a
 62.12

b
 68.81

a
 0.951 

NFE 70.81
a
 67.85

b
 67.45

b
 68.62

ab
 0.852 

Nutritive value % 

 TDN 65.98
a
 62.75

bc
 61.97

c
 63.64

b
 0.413 

 DCP 8.33
c
 10.98

a
 8.31

c
 9.65

b
 0.193 

a, b and  c  : Means followed by different letters in the same row are significantly different 
(P<0.05) 

 

On the other hand, the nutritive values as TDN% (table 2) were 
significantly higher (P<0.05) for R1 (control ration) than those of R2 
(contained 60 % alfalfa), R3 (contained 60% sorghum forage) and R4 
(contained 30% alfalfa plus 30% sorghum forage) reflecting the same trend 
found with nutrients digestibility. The differences among the tested rations 
regarding digestibilities and feeding values may reflect the type of forage as 
observed in intercropping alfalfa and sorghum forages .While nutritive value 
as DCP% was   significantly higher (P<0.05) for R2 (contained 60 % alfalfa  ) 
than those of the other three diets. This was mainly due that the CP% of this 
ration was the highest (16.18%) as shown in table (1) .The present results 
are in agreement with those reported by Soliman et al., (1997) who found that 
TDN and DCP of the ration contained Sesbania-Teosinte mixture were higher 
than that contained Teosinte by growing lambs. Ibrahim et al., (2008a) found 
that DCP of Napier grass x Millet hybrid was higher than Napier grass or 
Millet. Aboul-Fotouh et al., (1999) found that the feeding values as TDN and 
DCP were significantly higher (P<0.05) of ration containing sorghum forage 
than those of the control diet. 
Blood parameters: 

Values of some blood parameters (Table 3) indicated that there were 
no  significant differences among all experimental rations for total protein , 
albumin and globulin , while plasma urea-N of R1(control ration )  , R2( 
contained 60 % alfalfa) and R4 ( contained 30% alfalfa plus 30% sorghum 
forage) were significantly (P<0.05) higher than R3. The higher value of 
plasma urea-N for previous rations may be due to higher level of ammonia- N 
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in the rumen. However, all animals in different rations were healthy. The 
obtained values  of this study were within the normal range  reported by Jain 
(1986) and Kaneko(1989) for healthy goats and in line with the findings of 
Gaber et al., (1999) , Ibrahim et al., (2008b) and Ahmed et al., (2001) for the 
blood of healthy goats . 
 

Table (3): Some blood parameters of Friesian calves fed experimental 
rations. 

Items 
Experimental rations SE 

± R1 R2 R3 R4 

Total protein g/dl 8.98
a
 9.62

a
 8.93

a
 8.85

a
 0.232 

Albumen g/dl 4.03
a
 4.26

a
 3.93

a
 4.12

a
 0.368 

Globulin g/dl 4.96
a
 5.35

a
 5.00

a
 4.73

a
 0.451 

Urea-N mg/dl 28.36
a
 26.72

b
 21.82

c
 26.97

b 
 1.85 

a, b and c : Means followed by different letters in the same row are significantly different 
(P<0.05) 
 

Growth performance  
 

Results in table ( 4) showed that the average daily DM, TDN and DCP  
intakes (kg/h) by calves fed alfalfa (R2) during growing period were higher  
than those fed R1 ( control ration ), R3 (contained  sorghum forage) and R4 
(contained alfalfa plus sorghum forage).. Total and daily body weight gain of 
calves fed R1 (control ration) during growing period were significantly 
(P<0.05) higher than those fed the others, but total and daily body weight 
gain of calves fed R3 (contained sorghum forage) showed the opposite trend. 
Moreover, animals fed (R4) containing alfalfa plus sorghum have significant 
(P<0.05) higher both daily and total gains than those fed either alfalfa or 
sorghum alone.   
 

Table (4): Average daily gain, feed intake, and feed utilization efficiency 
by Friesian calves fed experimental rations during growing 
period. 

Items 
Experimental rations SE 

± R1 R2 R3 R4 

Growing period  

No. of Animal  12 12  12  12  - 

Duration , days 140 140 140 140 - 

Initial weight , kg 233.75
ab

 232.67
b
 237.0

a
 234.25

ab
 1.21 

Final weight , kg 375.42
a
 347.92

c
 342.42

d
 360.83

b
 0.61 

Total gain, kg 141.67
a
 115.25

c
 105.42

d
 126.58

b
 0.79 

Av. Daily gain, kg /head/day 1.01
a
 0.82

c
 0.75

d
 0.90

b
 0.007 

Concentrate DM,kg/head/day 6.09 5.81 5.79 5.95 - 

Rice straw  DM,kg/head/day 2.62 2.62 2.62 2.62 - 

Alfalfa   DM,kg/head/day - 4.24 - 2.09 - 

Sorghum  DM,kg/head/day - - 3.21 1.60 - 

Total DM intake , kg/head/day 8.71 12.67 11.63 12.26 - 

Total TDN,kg /head/day 5.75 8.36 7.67 8.09 - 

Total DCP,kg/head/day 0.97 1.41 1.29 1.36 - 

Feed conversion 

Kg DM/kg,gain 8.61
c
 15.39

a
 15.44

a
 13.56

b
 0.102 

Kg TDN/kg,gain 5.68
c
 10.15

a
 10.19

a
 8.95

b
 0.061 

Kg DCP/kg,gain 0.96
c
 1.71

a
 1.71

a
 1.50

b
 0.02 

a, b and c : Means followed by different letters in the same row are significantly different 
(P<0.05 
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With regard to feed conversion , it could be noticed that animals fed 
R1(control ration( was the best group to convert feed intake to gain , being 
8.61, 5.68 and 0.96 kg DM, TDN and DCP per kg gains, respectively, during 
the growing period, as shown in (table 4). Results obtained might be due to 
the lowest feed intake recorded with animals fed R1 which gave the highest 
total and daily gain 

 Results in table (5) showed that the average daily feed intakes during 
the finishing period showed that calves fed R1 (control ration) and R4 had the 
highest DM intake. However, calves fed R3 during finishing period revealed 
compensatory growth after feeding on sorghum forage during the growing 
period. The final body  weight, total and daily body weight gains of calves fed 
R3 during finishing period were significantly higher (P<0.05) than those fed 
other rations. Feed conversion expressed as kg TDN per kg gain of calves 
fed R1 (control ration) were the lowest efficient compared with those fed the 
other rations during the finishing period. While  calves fed R3 were the best 
efficient during finishing period showing 5.39, 3.34 and 0.45 kg DM, TDN and 
DCP per kg gain , respectively . Results in table (5) revealed that animals fed 
R3 containing sorghum attained the best feed conversion, which might be 
due to that this group gave the highest daily gain with the lowest TDN and 
DCP intake.  
 
Table (5): Average daily gain, feed intake, and feed utilization efficiency 

by Friesian calves fed experimental rations during finishing 
period. 

Items 
Experimental rations SE 

± R1 R2 R3 R4 

Finishing period 
No. of Animal  12 12 12 12 - 
Duration , days 80 80 80 80 - 
Initial weight , kg 375.42

a
 347.92

c
 342.42

d
 360.83

b
 1.66 

Final weight , kg 473.33
c
 468.17

c
 504.58

a
 492.92

b
 2.78 

Total gain, kg 92.92
c
 120.25

bc
 162.16

a
 132.09

b
 1.98 

Av. Daily gain, kg /head/day 1.22
c
 1.50

b
 2.03

a
 1.65

b
 0.44 

Concentrate DM,kg/head/day 7.43 7.11 7.29 7.36 - 
Ric straw  DM,kg/head/day 3.72 3.57 3.65 3.68 - 
Total DM intake , kg/head/day 11.15 10.68 10.94 11.04 - 
Total TDN intake , kg/head/day 7.36 6.70 6.78 7.03  
Total DCP intake , kg/head/day 0.93 1.17 0.91 1.07  
Feed conversion        
Kg DM/kg,gain 6.14

a
 7.12

b
 5.39

c
 6.69

b
 0.28 

Kg TDN/kg,gain 6.03
a
 4.47

b
 3.34

c
 4.26

b
 0.033 

Kg DCP/kg,gain 0.76
a
 0.78

a
 0.45

b
 0.65

b
 0.001 

a, b and c : Means followed by different letters in the same row are significantly different 
(P<0.05 

 

Results in table (6) showed that the average daily feed  intakes during 
the whole period showed that calves fed R2  and R4 had the highest DM , 
and  those fed ration R1 ( control ration ) showed the lowest  intake of DM 
intake. Total and daily body weight gains of calves fed R3 during whole 
period were significantly higher (P<0.05) than those fed other rations. Results 
obtained in table (6) revealed that total and average daily gains were the 
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highest values with animals fed (R3) containing sorghum forage, being 
267.58 and 1.22kg, respectively. Animals fed (R4) containing mixture from 
alfalfa and sorghum attained more daily gain than those fed alfalfa alone or 
control ration. Data showed also that animals fed R1 (control ration ) tended 
to the best  in feed conversion , recording 8.89 , 5.86 and 0.74 kg DM, TDN 
and DCP  per kg gain, respectively . Generally animals fed rations containing 
forage either alfalfa or sorghum appeared to lower feed conversion than 
those fed control ration. The present results are in agreement with those 
reported by Soliman et al., (1997) and Abdel-Rahman et al., (2001) who 
found that growth performance and feed conversion of legume –grass 
mixture was better than legumes or grasses alone. Etman (1980) showed 
that Napier grass is palatable forage when fed to buffalo steers and cows 
either alone or with limited amounts of concentrates. The average of daily DM 
consumption per l00 kg of live weight was 2.38 kg. Murphy, et al., (1994) 
found that the average daily gain was greater for lambs fed 100% 
concentrate compared with lambs grazed alfalfa or rye grass     
 

Table (6): Average daily gain, feed intake, and feed utilization efficiency 
by Friesian calves fed experimental rations during whole 
period. 

Items 
 Experimental rations SE 

± R1 R2 R3 R4 

Whole  period  

No. of Animal  12 12  12  12  - 

Duration , days 220 220 220 220 - 

Initial weight , kg 233.75
ab

 232.67
b
 237.0

a
 234.25

ab
 0.99 

Final weight , kg 473.33
b
 468.17

b
 504.58

a
 492.92

a
 5.62 

Total gain, kg 239.58
c
 235.50

c
 267.58

a
 258.58

b
 1.43 

Av. Daily gain, kg /head/day 1.09
b
 1.07

b
 1.22

a
 1.18

a
 0.013 

Concentrate DM,kg/head/day 7.07 7.01 7.42 7.27 - 

Ric straw  DM,kg/head/day 2.62 2.62 2.62 2.62 - 

Alfalfa   DM,kg/head/day - 4.24 - 2.09 - 

Sorghum  DM,kg/head/day - - 3.21 1.60 - 

Total DM intake , kg/head/day 9.69 13.87 13.25 13.58 - 

Total TDN intake , kg/head/day 6.39  8.87  8.40  8.76  - 

Total DCP intake , kg/head/day 0.81 1.39 1.10 1.25 - 

Feed conversion        

Kg DM/kg,gain 8.89
c
 12.96

a
 10.86

b
 11.51

b
 0.330 

Kg TDN/kg,gain 5.86
c
 8.29

a
 6.87

b
 7.42

b
 0.055 

Kg DCP/kg,gain 0.74
c
 1.30

a
 0.90

b
 1.06

b
 0.018 

a, b and c : Means followed by different letters in the same row are significantly different 
(P<0.05 
 

Economic efficiency: 
Data in table (7) clearly indicated that calves fed R1( control ration ) 

followed R4( contained alfalfa plus sorghum forage )  recorded the highest 
economic efficiency ++and those fed R2(contained alfalfa ) recorded the 
lowest  values during growing period . But calves fed R3 recorded the highest 
economic efficiency and  those fed R1 recorded the lowest  values during 
finishing period .while calves fed R1 during whole period  recorded the 
highest economic efficiency, but those fed R3 recorded the lowest  values .  
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Table (7): Economic efficiency with  Friesian calves fed experimental 
rations during growing and finishing periods. 

 Items 
Experimental rations 

R1 R2 R3 R4 

 Growing period 

Daily feed intake (as fed /kg)     

Concentrate DM,kg/head/day 6.64 6.33 6.31 6.49 

Ric straw  DM,kg/head/day 2.85 2.85 2.85 2.85 

Alfalfa   DM,kg/head/day - 17.45 - 8.60 

Sorghum  DM,kg/head/day - - 13.66 6.85 

Total daily feed cost L.E. 8.97 11.19 9.91 10.75 

Average daily gain,kg 1.01 0.82 0.75 0.90 

Feed cost /kg gain, L.E. 8.89 13.64 13.21 11.95 

Price of daily gain,L.E. 15.15 12.30 11.25 13.50 

Economical return L.E. 6.18 1.11 1.34 2.75 

Economical efficiency 1.69 1.10 1.14 1.26 

 Finishing period 

Daily feed intake (as fed /kg)     

Concentrate DM,kg/head/day 8.10 7.75 7.95 8.02 

Ric straw  DM,kg/head/day 4.04 3.88 3.97 4.00 

Total daily feed cost L.E. 11.01 10.54 10.81 10.91 

Average daily gain,kg 1.16 1.22 1.41 1.27 

Feed cost /kg gain, L.E. 9.50 8.64 7.67 8.59 

Price of daily gain,L.E. 17.40 18.30 21.15 19.05 

Economical return L.E. 6.39 7.76 10.34 8.14 

Economical efficiency  1.58 1.74  1.96  1.75  

 Whole period 

Daily feed intake (as fed /kg)     

Concentrate DM,kg/head/day 7.71 7.64 8.09 7.92 

Ric straw  DM,kg/head/day 2.85 2.85 2.85 2.85 

Alfalfa   DM,kg/head/day - 17.45 - 8.60 

Sorghum  DM,kg/head/day - - 13.66 6.81 

Total daily feed cost L.E. 10.37 12.89 12.23 12.61 

Average daily gain,kg 1.09 1.07 1.22 1.18 

Feed cost /kg gain, L.E. 9.51 12.05 10.02 10.69 

Price of daily gain,L.E. 16.35 16.05 18.30 17.70 

Economical return L.E. 5.99 3.16 6.08 5.09 

Economical efficiency  1.58 1.25  1.50  1.40  

Calculation was based on the following price in Egyptian pound (L.E.) per ton at 2009, 
concentrate feed mixture (CFM)= 1300 L.E./ton, alfalfa forage=150 L.E./ton, sorghum 
forage =100 L.E./ton, Rice straw=120 L.E./ton,  the price of one kg live body weight  was 
15 L.E . 

 

Conclusion: 
 It could be concluded that the alfalfa–sorghum mixture was better than 

alfalfa or sorghum as green forage in growing  period of calves fed during 
summer season which lead improve digestibility of most nutrients increasing  
average daily gain and feed conversion. Moreover, using sorghum grass 
tended to give better daily gain and higher economical return during the 
whole fattening period. 
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 الفريزيان. تسمين عجول المخاليط العلفية  الخضراء الصيفية  فى استخدام  تأثير 
 ابراهيم محمد السيد شقوير  و عبد المنعم محمد مصطفى زيد 
جمهوريددة مصددر  –وزارة الزراعددة  –كددز البحددون الزراعيددة مر –معهددد بحددون اجنتدداو الحيددوانى 

 العربية
 

كجةن وللة   لدراسة   4.838مدوسة  أوزاهاةن ال ة    فريزيةن عجة   84أجريت الدراسة  إسسةدادان 
فة  عفقة   ناسدادان الاعةف  الارةراا الفةي ي  مثة    الإرسةين ال جةنزو والسةورجن  او مامةو  مهامة دأثير 

مفت الارن والقيم  الغلاقي  وإعض مقنييس الةدن ومعةد  الهمةو والك ةنا  نمع   رهن عم  العجو  ال ريزين  ودنثي
، وغةليت المجةنميا  عجة    24. وقسةمت ال يواهةنت الة  أرإعة  مجةنميا مدمنثمة   فة  كة  مجموعة  الاقدفندي  
:   اله ةو الدةنل  يةون وكنهةت الدغلية  عمة 284لمةد  الاولة   مر مة  الهمةو المر م    -:عم  مر مدي  عم  اله و

قش أرز( . والمجموعة   %84عم  مركز، % 04مجموع  الأول  ) الكهدرو ( غليت عم  عميق  مكوه  م  )
 % قةةةش ارز(24،  إرسةةةين  جةةةنزو % 04% عمةةة  مركةةةز ، 30مكوهةةة  مةةة  ) الثنهيةةة  غةةةليت عمةةة  عميقةةة  

  % قةش ارز( 24،  سةورجن  % 04% عمة  مركةز ، 4.عميقة  مكوهة  مة  ) والمجموع  الثنلثة  غةليت عمة  
% 4.إرسةةين  جةةنزو ، % 4.% عمةة  مركةةز ، 4.عميقةة  مكوهةة  مةة  ) الراإعةة  غةةليت عمةة  والمجموعةة  

 .  % قش ارز(24،  سورجن 
% قةش 84% عمة  مركةز، 04) ال يواهنت عم  ( غليت جميايون  44المر م  الثنهي   مر م  الدسوي  )لمد  

مفت الارةةن لكةة  مةة  المةةند  الجنفةة  نمعةة هةةلا الدراسةة  أ  ومةة  الهدةةنقت الدةة  دةةن  ال فةةو  عمياةةن مةة  أرز (
الكهدرو  والعفقة  الدة  د دةوو   عميق  الد  غليت عم   معجو  لوالعروي  والالين  الانن زادت زيند  معهوي  

عم  الإرسين ال جةنزو والسةورجن وامةي  مةهان . كمةن زادت المركإةنت الكمية  المارةوم  والإةرودي  المارةون 
غةةلا  عمةة  عميقةة  الكهدةةرو  إنلمقنرهةة  إنلمجةةنميا المغةةلا  عمةة  عفقةة  د دةةوو عمةة  اعةةف  ارةةراا لمعجةةو  الم

المغةةلا  عمةة  عميقةة  الكهدةةرو  مقنرهةة  إنلمجةةنميا  لمعجةةو  فةةي ي  اةةف  فدةةر  الهمةةو. زيةةند  معةةد  الهمةةو اليةةوم  
، 2لعفقة  رقةن   43.4، 43.0، 4344، 2342وهة   المغلا  عم  عفق  م دوي  عم  اعف  ارراا فةي ي 

المغةةلا  عمةة  عميقةة  د دةةوو عمةة   لمعجةةو  ، إيهمةةن وجةةد ا  زإةةند  معةةد  الهمةةو اليةةوم  عمةة  الدةةوال    8، .، 4
مامو  م  الإرسين ال جنزو والسورجن مقنره  إنلمجنميا الد  غليت عم  الإرسين ال جنزو والسةورجن مه ةرد 

وجةد ا  المجةنميا الدة  سةإ  ا  غةليت عمة  السةورجن كنهةت ، إيهمن اف  فدر  الدسوي    ولل  اف  فدر  الهمو
افر  مة  المجةنميا الااةرو وللة  ل ةدوم الهمةو الدعويرة  عهةد الدغلية  عمة  عميقة  جنفة  د دةوو عمة  كمية  
 مرد ع  م  العم  المركز يميان المجموعة  الدة  سةإ  وا  غةليت عمة  عميقة  د دةوو عمة  مامةو  مة  الإرسةين

اةةةن المجموعةةة  الدةةة  غةةةليت عمةةة  الإرسةةةين ال جةةةنزو مهقةةةرد. كةةةن  الد ويةةة  الغةةةلاق  والسةةةورجن يمي ال جةةةنزو 
لم يواهنت المغلا  عم  عميق  كهدرو   افر  مقنره  إنلمجنميا الااةرو، إيهمةن كةن  الد وية  الغةلاق  لممجموعة  

يت عمة  الد  غليت عم  مامو  م  الإرسين ال جنزو والسورجن افر  مقنره  م  المجنميا الاارو الدة  غةل
 الإرسين ال جنزو والسورجن مه ردي  اف  فدر  الهمو 

 ونستخلص من هذه الدراسة:
لمعجو  ال ريزين   اف  فدر  الهمةو  كةن  افرة   عفق مامو  م  الإرسين والسورجن  ف  ال ادانداس 

لدغليةة  الفةةي   والةةلو يةةتدو الةة  د سةة  والسةةورجن مه ةةردي  اةةف   موسةةن ا ال جةةنزو  مةة  اسةةدادان الإرسةةين
مقنرهةة    نعفقةة  اقدفةةنديلوكنهةةت افرةة  امعةةنمفت الارةةن لممركإةةنت الغلاقيةة  ومدوسةة  الهمةةو اليةةوم  والك ةةنا  

إيهمةن المجموعة  الدة  غةليت عمة  السةورجن اةف  فدةر  الهمةو  سةجمت اعمة  معةد  .إنلعفق  الاارو المادإر  
 .الدعوير  اللو  دم لم يوهنت  موإسإب اله   ف  مر م  الدسوي  لمهمو اليوم  والك نا  الد ويمي
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