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ABSTRACT    
 

           Twelve growing buffalo calves with an average weight of 121.7 Kg were 
divided randomly into three similar groups (four animals each). Each group was 
assigned randomly to one of the following three dietary treatments : Control ration C 
{70% concentrate feed mixture CFM+30% rice straw), fodder beet ration, FB {52.5% 
CFM+17.5 fodder beet+30% rice straw} and fodder beet silage ration , FBS {52.5% 
CFM+17.5 fodder beet silage +30% rice straw) on DM basis. The experiment was 
extended for 90 days.  
         The results showed that animals received fodder beet ration (FB) recorded the 
highest values of all nutrients digestibility followed by fodder beet silage ration (FBS) 
treated animals. FB treated group had significant (P<0.05) increases in OMD, CPD 
and NFED, while FBS treated group had the highest values in CFD (P<0.05). FBS 
group had the lowest value of ruminal pH followed by FB group then the control group. 
FB group recorded the highest TVFA’s value at 4hr post feeding (11.91 Meq/100ml.) 
followed by FBS group (11.84 Meq/100ml.) then control group (10.13 Meq/100ml.) . 
FB and FBS groups had none significantly higher TN values than control group 
whereas, fodder beet treatments decreased ruminal NPN and NH3-N compare with 
control group.  Results also, indicated that fodder beet groups (FB and FBS) recorded 
the highest (P<0.05) values of ruminal true protein nitrogen (TPN) concentration (53.2 
and 51.5 Mg/100ml) compared to control group   (44.9 mg/100ml).  

Blood serum parameters of FB treated group had highest values of serum 
TP, Albumin, A /G ratio and glucose, then FBS group had higher values of serum TP, 
Albumin, A /G ratio and glucose than those of control, however, a significantly 
(P<0.05) higher values was detected for only the serum Albumin and A /G ratio. The 
treatment with fodder beet either fresh or silage did not affect the serum transaminase 
enzymes concentration in growing buffalo calves. Calves fed FB ration recorded the 
highest value (p<.05) of daily gain (0.708  kg) followed by calves fed FBS ration (0.679 
kg), and then control group (0.632  kg). Fodder beet treated group showed more 
efficient feed conversion values of DM and CP (7.37 kg and 814.5 gm / kg LBW, 
respectively), followed by fodder beet silage treated animals (7.66 kg and 835.8 gm / 
kg LBW, resp.) then, control group (8.23kg and 973.1 gm / kg LBW, resp.). 
Keywords:  Fodder beet, silage, digestibility, rumen parameters, blood parameters, 

performance, buffalo calves. 
 

INTRODUCTION 
 

       In Egypt there is a great shortage in ruminant feeds particularly in the 
summer and early autumn. Meantime, the common concentrate production is 
not quite enough and become very expensive. So, feeding fresh fodder beet 
roots (FB) or ensilage of FBR, as a method of conservation, may contribute in 
solving some of these problems. Fodder beet roots could be recommended 
as one of the highest producing forage in loamy and reclamation areas and it 
was found to be a good source of energy for animal feeding ( Rammah et al., 
1984). Fodder beet plant is not sensitive and can tolerate the unfavorable 
conditions of reclaimed soils such as saline, alkaline calcareous and sandy 
lands in addition to high water irrigation salinity (Abou-Deya 1991).  
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       One of the advantages of use FB as forage crop that it is a high yielding 
crop in terms of DM, TDN, and DM and the root has a high ME content . Also 
it can be considered as a low-input crop utilizing farm resources in 
comparison with other forage crops. Moreover, it  is well known that silage 
are normally cheaper per unit of SV than concentrates, consequently, feeding 
fresh fodder beet roots or ensilage reduce the costs of animal protein and 
allow the country to save part of the land to raise more wheat in winter and 
more corn or rice in summer (Abd El-Sattar and Nour 1997).  
       The objective of this study was to investigate the effects of replacing a 
significant proportion of concentrate feeds mixture with either fresh or silage 
of fodder beet on growing buffalo calves performance, nutrients digestibility, 
some blood biochemical parameters, feed conversion and economical 
efficiency. 

 

MATERIALS AND METHODS 
 

This study was carried out at the experimental station of the Milk 
Replacer , (MRRC) and laboratory of Animal Nutrition, Animal Production 
department , Faculty of Agriculture ,  Ain  Shams University, Shoubra El-
Kheima. Twelve growing buffalo calves, with an average weight of 121.7 Kg 
were divided randomly according to their live body weight into three similar 
groups (four animals each).Calves were individually fed according to NRC 
(1984).  
Experimental rations. The rations were composed of concentrate feed 
mixture (CFM) and Rice straw. The intended ratio of concentrate to roughage 
was 70:30 on DM basis. The roughage part of the ration was similar for all 
treatments and the concentrate part was different between the three 
treatments Table (1). The chemical composition of the main rations 
ingredients in the experimental, on DM basis are tabulated in Table (2) and 
the chemical composition of the experimental rations are shown in Table ( 3). 

 
Table (1): Percentages of the different ingredients of the Experimental   

ration ( % on DM basis ). 
Tested Ration 2 

(FBS) 
Tested Ration 1 

(FB) 
Control 

Ration (C ) 
Items 

52.50 52.50 70.00 Concentrate feed mixture % 

30.00 30.00 30.00 Rice straw % 

0.00 17.50 0.00 Fodder beet   (FB) % 

17.50 0.00 0.00 Fodder beet silage (FBS)% 

        
Fodder beet roots silage was prepared after harvesting by removing 

beet tops. The roots were wilted for one week then during ensiling fodder 
beet roots, they were chopped using fodder beet chopping machine, mixed 
with bean straw and rice straw by the rate of 150 kg/ton fodder beet roots and 
ensiled as described by Mahmoud et al., (1992). After 40 days the silo was 
opened, color and odor were examined and samples were taken for chemical 
analysis before feeding. The experiment was extended for 90 days. 
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Table (2): Chemical composition of the different ingredients in the 
experimental ration. 

Nutritional nutrients % ( % on DM basis  

ASH NFE EE CF CP OM DM Items     

12.7 56.7 2.9 13.8 13.9 87.3 90.6 Concentrate feed mixture* 

15.83 42.9 1.1 36.8 3.37 84.17 89.9 Rice straw 

10.3 68.8 1.9 8.9 10.1 89.7 13.3 Fresh Fodder beet roots(FB) 

10.7 62.7 1.6 16.1 8.9 89.3 22.7 Fodder beet silage (FBS) 
* CFM consisted of  25 % undecorticated cottonseed meal  , 35   % corn , 25 %  wheat bran  
    4 % rice bran , 5 %  rice hulls , and 3  % molasses . 2 % limestone and  1% salt . 

 
Table (3): Chemical composition of the experimental rations .        

ASH NFE EE CF CP OM Items     

13.6 52.56 2.36 20.8 10.7 86.4 Control ration (C ) 

13.2 54.77 2.19 19.84 10.0 86.8 Ration 1(FB ) Tested 

13.3 53.59 2.14 21.1 9.87 86.7 ration2(FBS)   Tested 

 
Digestibility trials.  

Three animals from each experimental treatment were used in  a 
digestibility trial after one month of the beginning of the experiment. A grap 
sample method (Forbes and Garrigus ,1948) was used and acid  insoluble 
ash was applied for determining nutrients digestibility as a natural or internal 
marker (Van Keulen and Young, 1977 ) . Faeces grap samples were 
collected handily at 10.0 am. for five successive days from each animal . The 
dried feces samples from each animal were mixed and saved for chemical 
analysis. 
Rumen fluid sampling. 

Three animals from each group (the same animals of the digestibility 
trial ) were used to obtain the rumen fluid after two months from the beginning 
of the experiment at 0 and 4 hr. of the morning feeding. About 200 ml of 
ruminal fluid was collected from each animal by aspiration through a stomach 
tube. The ruminal fluid was strained through four layers of cheese cloth, pH 
was measured immediately by digital pH-meter, and two ml tollween and 2ml 
paraffin oil were added to each sample and then stored at –20°C till analysis. 
Blood samples 

were taken from the same three animals of the digestibility trial at the 
same day of the beginning of the digestibility trial before morning feeding 
from the jugular vein and left 3 hr at room temperature to coagulate, then 
centrifuged at 4000 r.p.m. for 15 minutes, then blood serum was separated 
and stored at - 18 C for chemical analysis. 
Methods of analysis  
      The concentrate feed mixture, fresh fodder beet , silage of fodder beet  , 
rice straw  and feces samples were analyzed according to A.O.A.C., (1995) 
methods. 
Rumen fluid :  

PH values were determined by using electronic digital pH meter , 
concentration of ammonia was determined by applying Conway method 
(1957), total nitrogen and non-protein nitrogen were determined by the 
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modified semi-microkjeldahl digestion method according to A.O.A.C. (1995), 
true-protein nitrogen was calculated by subtracting the non-protein nitrogen 
content from total nitrogen content and ruminal total volatile fatty acids were 
determined by steam distillation as described by Warner (1964). 
Biochemical analysis of blood serum.   

Total protein was determined as described by Armstrong and Carr 
(1964). Albumin was determined as described by Doumas et al., (1971). 
Globulin was calculated by subtraction, and A/G ratio was calculated by 
dividing .Urea was determined by the method of Curtius and Marce (1972). 
Glucose was determined calorimetrically according to the method of Siest et 
al., (1981). Serum transaminases (GPT) activity and (GOT) were determined 
calorimetrically according to the method of Reitman and Frankel (1957).  
Statistical analysis: 
 The data were analyzed according to statistical analysis system SAS 
(1998) and Duncan (1955). The following model was used to describe the 
data of rumen  parameters.    
              Yijk = u +Ri +eik+Pj+(RP)ij+ eijk,         where 
Ri = is the effect due to tested ration i.    Pj = is the effect due to time j. 
           While the data of digestibility trials blood parameters ADG and FC 
used the following model   
             Yij = u + Ri + eij    Ri = is the effect due to tested ration i. 

 

RESULTS AND DISCUSSION 
 

The data presented in (Table 4) clearly indicate that animals received 
fresh fodder beet ration (FB) recorded the highest values in DM ,OM , CP , 
EE and NFE digestibility followed by fodder beet silage ration (FBS) treated 
animals. FB treated group had significant (P<0.05) increase in OMD, CPD 
and NFED, while FBS treated group had the highest values in CFD(P<0.05 ). 
Consequently, fodder beet ration had the highest TDN value (62.97%) 
followed by fodder beet silage ration (61.92%) then the control ration (59.14 
% ) . Gabra et al. (1992) revealed that the replacing of concentrates by fodder 
beet silage significantly increased all nutrients digestibility. Mahmoud et al. 
(1992) reported that the feeding of fodder beet roots silage for lactating cows 
increased all nutrients digestibility. FB exhibited more efficiency for increasing 
nutrients digestibility. This might be due to that fodder beet ration (FB) had 
the highest values of NFE and the lowest CF value. During ensiling fodder 
beet silage contained an amount of poor quality roughages such as bean 
straw or rice straw to be mixed with the ensiled roots to reduce its humidity. 
That might affect nutrients digestibility of silage to be lower than FB. On the 
contrary, FBS had higher value of CF % . Several investigators showed an 
improvement in CF digestibility due to ensiling due to its positive effect on 
hemicelluloses digestibility (Gabra et al., 1987 and Dewar et al., 1989) . 

It may be of interest to note that the incorporation of fodder beet roots 
in the tested rations serves three purposes.(a) it reduces the fiber content 
compared with control (b) improves  digestion coefficients and nutritive value 
(and c) provides more readily available energy which  improves protein 
utilization ( Mahmoud et al., 1992 and Bendary et al.,1993 ).Also, 
Salewski(1991) reported that fodder beet is highly digestible and energy-rich 
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forage. Its nutritive and physiological effects are similar in part to those of 
concentrates. In ruminant rations, especially hay or grass silage-based diets, 
sugars slowly released by rumen fermentation activate microorganisms that 
degrade organic matter in preserved grass. Digestibility of the total diet is 
thereby increased, increasing transit time and stimulating feed intake.   
 

Table (4): Effect of tested rations on nutrients digestibility of growing 
buffalo  calves. 

Treatments Items 

+ SE T2 {FBS} T1 {FB} Control {C} Digest % 

1.12 63.9 65.1 62.6 DM 

1.03 68.1   ab 70.6    a 65.3   b OM 

0.63 70.3     b 72.3    a 66.1    b CP 

1.31 54.9     a 53.6    ab 51.9    b CF 

1.36 69.9 70.3 68.7 EE 

0.86 74.8    ab 76.1     a 71.6    b NFE 

 61.92 62.97 59.14 TDN 

 6.87 7.25 7.07 DP 
a,b,c Means per each row per each item are different (P<0.05).  

 

Results of Table (5) clearly showed nearly similar values of pH for 
control and FB  group , while  FBS  group showed lowest  pH  value  at zero 
hr. At 4hr post feeding, FB  and FBS groups had almost similar lower values 
of pH than control group. In all treatments, values of pH significantly 
decreased (P<0.05) at 4hr post feeding than at zero hr. The reduction in pH 
may be a reflection of the significant increase in lactic acid production and 
increase TVFA’s concentration in the rumen. This assumption is in 
agreement with the conclusion of Roddy and Roddy (1985) who stated that 
the pH values were inversely related to TVFA’s concentration in the rumen.  

Regarding to TVFA’s concentration the presented data  (Table 5) 
indicated that FBS  and  FB  groups had  slightly higher TVFA’s values at 
zero hr (8. 62 and  8.53 ) than control group (8.46 Meq/100ml ) while  FB  
group recorded the  highest TVFA’s  value  at 4hr post feeding (11.91 
Meq/100ml.) followed by FBS group (11.84 Meq/100ml.) then control group ( 
10.13 Meq/100ml.). These increases with FB and  FBS treatments might be 
due to that the inclusion of fodder beet  to buffalo calves diet increase 
available carbohydrate to the rumen bacteria and improve energy and protein 
supply consequently enhance microbial protein synthesis. Zitnan (1993) 
concluded that the highest level of rumen fermentation (Rumen volatile fatty 
acid concentration (VFA) and propionate was highest) occurred in fattening 
calves replaced half of the energy from barley in its diet by fodder beet 
.Feeding fodder beet increased ME intake and tended to decrease the ratio 
lipogenic / glucogenic VFA, by increased propionate and butyrate at the 
expense of acetate (Eriksson 2003).  

Results concerning total nitrogen (TN) and its fractions (NH3, NPN & 
TPN) (Table 5) indicated that FB and FBS groups had slightly higher TN 
values than control group (89 and 88.6 vs 84.7 Mg/100ml.) however , the 
differences between them was not significantly, whereas, fodder beet 
treatments decreased NPN compared with control group (35.9 and 37.2 vs 
39.8 Mg/100ml.) and decreased NH3-N (17.2 and 17.2 vs 18.4 Mg/100ml) for 
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FB and FBS groups compare with control group.  Results also, indicated that 
fodder beet groups (FB and FBS) recorded the highest (P<0.05) values of 
true protein nitrogen (TPN) concentration (53.2 and 51.5 Mg/100ml) 
compared to control group (44.9 Mg/100ml). The beneficial effects of these 
results might be attributed to increased content of including protein in the 
microbial mass by the aid of the high-energy content and high nutritive value 
of fodder beet (TDN) which led to a reduction in NH3 loss via rumen wall and 
to enhance microbial protein synthesis which consequently increased ruminal 
TN and TPN concentration .These increases with FB treatment might be due 
to the increases in digestible protein amount available for animals fed FB 
ration. The mechanisms of this effect may indeed lie in a rumen microbial 
response to the feeding of fodder beet by improving protein synthesis and the 
quantity of microbial protein and undegraded dietary protein passing into the 
small intestine (Fisher et al.,1994).Also, Eriksson et al.(2004) concluded that 
the capacity of fodder beets to facilitate faster microbial growth than 
barley/oats grain will be exploited.  

   

Table (5):Effect of tested rations on rumen parameters of growing 
Buffalo  calves. 

Rations pH 
TVFA TN NPN TPN NH3-N 

Meq/100ml. mg/100ml. 

C               0h 
4h                   

6.9 
6.51 

8.46 
10.13 

72.7 
96.7 

33.9 
45.6 

38.8 
51.1 

14.8 
21.9 

       Overall m. 6.71 9.3 84.7 39.8 44.9    b 18.4 

FB             0h 
4h                     

6.88 
6.39 

8.53 
11.91 

74.3 
103.7 

30.6 
41.1 

43.7 
62.6 

14.7 
19.6 

       Overall m. 6.64 10.22 89 35.9 53.2    a 17.2 

FBS           0h 
4h                   

6.8 
6.41 

8. 62 
11.84 

75.1 
102.2 

31.1 
43.3 

44.0 
58.9 

13.9 
20.4 

      Overall m. 6.61 10.23 88.6 37.2 51.5    a 17.2 

  SE ±0.03 ±0.16 ±0.96 ±0.64 ±0.76 ±0.46 

                0 hr 6.86 a 8.54    b 74       b 31.87 b 42.17   b 14.47   b 

                4 hr 6.44 b 11.29   a 100.9  a 43.33 a 57.53   a 20.63   a 

  SE ±0.02 ±0.15 ±0.75 ±0.55 ±0.64 ±0.38 
a,b,c Means per each row per each item are different (P<0.05). 

 

Regarding to the sampling time , in general, data indicated that values of 
TVFA’s, TN, NH3,   NPN  and TPN  significantly increased (P<0.05) at 4hr 
post feeding than at zero hr . 
       Data of blood serum parameters (Table 6) showed that FB treated group 
had highest values of serum TP, Albumin and A /G ratio , then  FBS group 
had higher values of serum TP, albumin and A /G ratio than those of control , 
however , a significantly (P<0.05) higher values were detected for only the 
serum Albumin and A /G ratio ,. These results might be due to the higher 
digestible protein and high energy intake  for fodder beet and fodder beet 
silage treated animals than control group consequently , due to the higher 
microbial protein synthesis which increased ruminal TPN concentration, 
which led to more absorbed amino acids . Alert et al.(1994) investigated  
protein and amino acids flow in the digestive tract from various carbohydrate 
sources using 2 bulls ( from 285-398 and 285-408 kg ), fitted with duodenal 
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re-entrant cannulae, and they  were given 10 diets containing 60% 
concentrates .  they concluded that amino acid synthesis was highest when 
cattle were given fodder beet or sugar beet pulp and lowest in dried sugar 
beet pulp. 

Regarding the effect of feeding fodder beet on serum glucose, FB 
treatment achieved the highest (p>0.05) value, followed by FBS treatment 
then the control group. This increase in serum glucose might be due to the 
higher NFE content, low fiber content and to the parallel increase in nutrients 
digestibility and TDN of the rations containing FB or FBS. This may be led to 
an increase in propionic acid production and thus increased glucose 
synthesis. Feeding fodder beet increased ME intake and tended to decrease 
the ratio lipogenic / glucogenic VFA, by increased propionate and butyrate at 
the expense of acetate (Eriksson, 2003). In the present study, the treatment 
with fodder beet either fresh or silage did not affect the transaminase 
enzymes concentration in growing buffalo calves.     

 

Table (6): Overall mean of blood serum constituents in tested buffalo 
calves. 

 Treatments Items 

+ SE T2 {FBS} T1 (FB) Control (C)  

0.09 6.76 6.97 6.73 total protein (gm / 100 ml)  

0.06 3.76 a 3.87  a 3.52   b Albumin (gm / 100 ml)   

0.075 3.00 3.1 3.21 Globulin (gm / 100 ml) 

0.031 1. 25  a 1.25  a 1.10  b A / G ratio 

0.89 63.90 64.2 61.6 Glucose(mg / 100 ml) 

0.82 27.90 25.10 26 GPT(units/ 100ml). 

1.8 121.90 116.3 118.50 GOT(units/ 100 ml). 
a,b,c Means per each row per each item are different (P<0.05). 
 

Animal performance: 
Experimental animal performance expressed as DM1, CPI, absolute 

gain, average daily gain , Feed conversion and economic efficiency are 
shown in Table (7). Recording highest value of absolute and daily gain, FB 
ranked the first (63.72 and 0.708  kg) (p<.05) followed by FBS (61.11 and 
0.679  kg). The lowest values were recorded for control group (56.88 and 
0.632  kg). These results are in harmony with those of O'-Kiely and Moloney 
(1990). They concluded that whole crop fodder beet silage and its effluent 
have a high nutritive value for finishing cattle and increased daily weight gain 
from 0.91 to1.17. Also, Zitnan(1993) reported that fattening calves replaced 
half of the energy from barley in its diet by fodder beet had higher  daily gain 
(973 gm) compared with control (untreated calves) (885gm) . Moreover, O'-
Kiely and Moloney( 1999) showed that feeding Friesian steers whole-crop 
fodder beet ( WCFB) silage increased live weight gain from 761 to 983 
(P<0.01) g daily. These  increases in the absolute gain and average daily 
gain  with fodder beet treatments may be attributed to results previously 
obtained in digestibility trials (Table 4) which showed that all nutrients were 
more  digested  with fodder beet treatments Consequently, fodder beet ration 
had the highest TDN value (62.97%) followed by fodder beet silage ration 
(61.92%) then the control ration (59.14 % ) (Table 4). Also, FB and FBS 
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treatments which showed the beneficial effects of rumen parameters 
especially values of rumenal true protein nitrogen (TPN) that recorded the 
highest (P<0.05)) concentration (53.2 and 51.5 mg/100ml) with FB and FBS 
treatments compared to control group (44.9 mg/100ml) (Table 5). Moreover, 
they had the same trend with the results previously obtained of serum 
albumin and A/G ratio (Table 6 ). 
Feed conversion. Feed conversion (FC) is expressed as amount of DM fed 
(kilograms or  CP grams) to produce one-kilogram live body weight (Table 
7).Data clearly indicate that fodder beet  treated group showed more efficient 
feed conversion values of DM and CP ( 7.37 kg and 814.5 gm / kg LBW , 
respectively) , followed by fodder beet silage treated animals which had more 
improvement in DM and CP efficient values (7.66 kg and 835.8 gm / kg LBW , 
respectively) than control group (8.23kg and 973.1 gm / kg LBW , 
respectively).  
 

Table (7): Effect of tested rations on performance of growing Buffalo  
calves.  

Item  Control (C) T1 (FB) T2 {FBS} 

Duration days 90 90 90 

No of animals 4 4 4 

Initial Wt (kg). 122 119 124 

Final Wt (kg).. 178.9 182.72 185.11 

Abs. Gain(kg).. 56.88    b 63.72    a 61.11     ab 

Daily gain (kg).. 0.632    b 0.708    a 0.679     ab 

DMI (Kg) 5.2 5.22 5.2 

CPI (gm) 615 576.7 567.5 

Feed conversion     

DMI (Kg)/ (Kg)gain  8.23 7.37 7.66 

CPI (gm)/ (Kg)gain  973.1 814.5 835.8 

Cost of  total feed consumed ( LE) 671.4 559.8 559.8 

Price of Total gain (LE) 853.2 955.8 916.65 

Net revenue, L.E 181.8 396 356.9 

Relative revenue % 27.1 % 71 % 63.7 % 
        

The cost of feeding was estimated according to the market prices, 
during period of experiment . The prices were: concentrate feed mixture 1600 
(L.E.) / ton , fodder beet roots 80 (L.E.)/ ton , fodder beet silage 140 (L.E.) / 
ton and rice straw 150 (L.E.) / ton. The common price of one-kilogram live 
body weight of finishing buffalo calves was 15 (L.E.). 

It could be concluded that replacing 25 % of concentrate feed mixture 
with fodder beet in the ration of growing Buffalo calves improved DM 
conversion by 11.7 % and CP conversion by 19.5 % compared to control 
group. Whereas feeding fodder beet silage  recorded more efficient values of 
DM conversion by 7.4 % and CP conversion by 16.4 %  compared to control 
animals .  

      These improvement resulted from replacing CFM by either feeding 
fodder beet or fodder beet silage might be attributed to their effect on live 
body weight gain although they consumed approximately the same quantity 
of DM and lower quantity of CP(576.7 and 567.5 gm) for calves group fed FB 
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and FBS , respectively compared to control group (615 gm) .Also ,due to their 
positive effects on the digestibility and metabolism of buffalo calves which led 
to an improvement in efficiency of feed utilization .Fodder beet treatment 
recorded the highest live body weight gain (63.72 kg) and the lowest feed 
cost (559.8 L.E ) followed by fodder beet silage treated animals, (61.11 kg  
LBWG ) and  the same lowest feed cost (559.8 L.E) , while , the control group 
recorded the lowest live body weight gain (56.88kg) and the highest feed cost 
(671.4 L.E ).Consequently, fodder beet group had the highest net revenue 
and relative revenue % (396 L.E and 71 %) followed by fodder beet silage 
ration (356.9 L.E and 63.7 %) then the control ration (181.8 L.E and 27.1 %) . 

       It could be concluded that replacing 25 % of concentrate feed mixture 
with fodder beet in the ration of growing  Buffalo  calves improved the 
performance of growing  buffalo  calves , improved feed conversion, 
increased average daily gain,reduced Cost of  feed consumed, consequently,  
increased the net revenue. 
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                                               محطتتتتتتتت     جتتتتتتتتقرا   ار ييتتتتتتتت   ق   تتتتتتتتقطر    يريتتتتتتتت   ق   تتتتتتتت                         أجريتتتتتتتتت رتتتتتتتت      جر تتتتتتتت   تتتتتتتت 

                                                                               ار يتتتتتت  الق تتتتتت    عمةيتتتتتتقت   ار ييتتتتتت   احدتتتتتتقر محدتتتتتتا    جتتتتتتر   عةتتتتتت  ا عتتتتتتر   تتتتتت  أجريتتتتتتت   رر  تتتتتت  
               جقمعتتتتت  يتتتتتي   تتتتتم   -                                                                      تتتتتت     تتتتتق    حيتتتتتا    ا مرلتتتتتا أ حتتتتتقي  تتتتتري ت     تتتتتق     تتتتتق    لةيتتتتت    ار يتتتتت 

    52                                  جائتتتتت   م ةتتتتتاط   عةتتتتت    مرلتتتتتا ي تتتتتر م تتتتت ا                                            ا هتتتتتر   ةتتتتت    رر  تتتتت  لا تتتتت  معر تتتتت  أ تتتتتر    تتتتت  ر     
                                                     ( ا  تتتتت  متتتتت  يةي تتتتتس   عجتتتتتا    جقما تتتتت     قميتتتتت (    جتتتتتر   عةتتتتت    DM                          % )يةتتتتت  أ تتتتتق    متتتتتقر    جق تتتتت  

     تتتتتت ي                         حيتتتتتتي ل تتتتتتمت   حيا  تتتتتتقت لا تتتتتت  –                                              طتتتتتتقا  أا  تتتتتتي     جتتتتتتر   عةتتتتتت  يةتتتتتت    ر       تتتتتتقج  
                   جتتتتتتر   عةتتتتتت                                       جتتتتتتر   عةتتتتتت  طقاجتتتتتتق  ي متتتتتتق لتتتتتترت    تتتتتتر   تتتتتتي          غتتتتتت يت يةتتتتتت               مجمايتتتتتتقت   ا تتتتتت  

                       أ تتتتتت  رت  تتتتتت  رتتتتتت     رر  تتتتتت         (Control                                             اغتتتتتت يت   مجمايتتتتتت     يتتتتتتر  يةتتتتتت    عةي تتتتتت    م قر تتتتتت  ) 
                                          لجتتتتتتت  تتتتتتت    تتتتتتيمهق لا تتتتتت   تتتتتت ي مجمايتتتتتتقت م  تتتتتتق ه   تتتتتتت        151                          يجتتتتتت  جقما تتتتتت       م ا تتتتتتط اا  12

                                                                               اايتتتتتت يةيهتتتتتق   معتتتتتقم ت ي تتتتتا ئيق ا  تتتتت نرلت   رر  تتتتت     تتتتتس أ تتتتتهر  ي متتتتتق  تتتتتت  تتتتتحا يي تتتتتقت   تتتتترت 
                                                                                      تتتتتهر متتتتت   ر يتتتتت     جر تتتتت  ا  تتتتت     تتتتترير   ملا تتتتتقت   ليمقايتتتتت    م  ة تتتتت    تتتتتيرت   تتتتترت    ا تتتتتت لاجتتتتتر        عتتتتتر 

                      ا تتتتتتتت جمتتتتتت  يي تتتتتتتقت متتتتتتت   تتتتتتتقئ    grape sample                                   جر تتتتتت  رعتتتتتتتت مارييتتتتتتت   ق تتتتتت  ر ت طري تتتتتتت    
                       تتتتتتقيقت متتتتتت    تتتتتتقا    اج تتتتتت       4           عتتتتتتر متتتتتترار                                            ل تتتتتت    تتتتتتقا    اج تتتتتت    دتتتتتت قحي     م ق تتتتتتر    ا          لتتتتتتر 

                د قحي      
      :       النتائج      أظهرت 

                                                                       أ   مجمايتتتتتت      جتتتتتتر   طتتتتتتقا  أيطتتتتتتت أيةتتتتتت   ايتتتتتتقر    تتتتتت  معتتتتتتقم  ت  رعتتتتتتت    متتتتتتتق ر   
       ئ تتتتتتتت   ا                                                                               جق تتتتتتتت  ا   متتتتتتتتقر     ععتتتتتتتتاي  ا   تتتتتتتترا ي     تتتتتتتتقت  ام تتتتتتتت  ة      يتتتتتتتتر  ا  لر اريتتتتتتتترر ت     

                                                                        لق تتتتتتتتتتت    ايتتتتتتتتتتقر  مع ايتتتتتتتتتت   تتتتتتتتتت  معتتتتتتتتتتقم  ت رعتتتتتتتتتتت    متتتتتتتتتتق ر      ععتتتتتتتتتتاي  ا   تتتتتتتتتترا ي     تتتتتتتتتتقت  
        ععتتتتتتتاي                                                                  ئ تتتتتتت   التتتتتتت     ر  عتتتتتتتت معتتتتتتتقم  ت رعتتتتتتتت    متتتتتتتق ر     جق تتتتتتت  ا   متتتتتتتق ر                    ا  لر اريتتتتتتترر ت    

       يتتتتتتت                                                                                 ا   تتتتتتترا ي     تتتتتتتقت ام تتتتتتت  ة     يتتتتتتتر  ا  لر اريتتتتتتترر ت     ئ تتتتتتت   عةي تتتتتتت  مجمايتتتتتتت     تتتتتتتي    
                                                                           مجمايتتتتتتت    م قر تتتتتتت  ا    تتتتتتت  أيطتتتتتتتت ألتتتتتتت  لتتتتتتتيت  معتتتتتتتقم ت   هعتتتتتتتت     تتتتتتتق  س  ا ميتتتتتتتات  مجمايتتتتتتت  

                                         ايقر  مع اي     معقم  رعت     يق     قت                              ي       أ هق أيطت أية  
                        مجمايت    تي        جتر يت                                                          أ   ض  رليا  يا    يرراجي       مجماي      جر   طقا  ا               مقاييس الكرش:    -

                 جتر                                                                                            مجماي    م قر     ا أر     رليا   حمقض   رر ي    طيقر   مجماي       جر   طقا  ا مجمايت    تي 
            ر   طتقا  ا                                                                                   م قر   أ   ض  رليا   ما يق ا  رليا   ما ر   اا ي  غيتر    را ي يت   مجمتاي       جت           ي  مجماي 

            جي    لةت                                                                                            مجماي   ي        جر ي  مجماي    م قر    الق ت       قت غيتر  مع ايت   ا  ر  ت    رليتا    ي ترا
       ع ايت                                    م قر ت   الق تت       تقت غيتر  م                                                               مجماي       جر   طتقا  ا مجمايت     تي        جتر يت  مجمايت 

                مجمايت                                                                                                ي مق  ر  قع  رليا   راجي     را ي    ح ي    مجماي       جر   طقا  ا مجماي     تي        جتر يت
                                   م قر    ا لق    ر  قع مع ايق  

                             ترت ا  ت     ترا ي    لةت  ا            الاا  تيرت                                                      جةت مجماي      جر   طقا  أية  ليم  غير مع اي      جة  -          سيرم الدم 
   مت             ي      لت                                                                                            لق ت   ايتقر  مع ايت   ت       يتامي  ا  ت س     يتامي و   جةا يتا ي  ا ة هتق  ت    ايتقر  مجمايت     ت
      جمايت   م           ي    أمتق                                                                                              جةالاا ا    را ي    لة  ا لق ت   ايقر  مع اي         يامي  ا  ا  ت        يتامي  و   جةا يتا

        ا ي   ا          و   جةا يت                                                                                  ر أيطت أل   ليت    ل  م    جةالاا ا    را ي    لةت  ا    يتامي     ا  ت       يتامي              م قر     
                      (  ق معقم ت   ن  ئي   GPT  , GOT,                                     ايمقت    قلة   مجماي    مي  )              ت   أ ر ليت 

              جتتتتتتتت   ( ا غيتتتتتتتر       807                                                      ا ر معتتتتتتتر     متتتتتتتا   يتتتتتتتام  مع ايتتتتتتتق  مجمايتتتتتتت      جتتتتتتتر   طتتتتتتتقا  )  
        جتتتتتتتت (  ا      935                              جتتتتتتتت  (  يتتتتتتت  مجمايتتتتتتت       م قر تتتتتتت  )     986                               ع تتتتتتتاع  مجمايتتتتتتت     تتتتتتتي        جتتتتتتتر )   م

                                                                                  أظهتتتتترت    مجمايتتتتتت    منتتتتتت    يةتتتتتت      جتتتتتر   طتتتتتتقا  أيةتتتتتت  ايتتتتتتقر  مع ايتتتتت   تتتتتت  ل تتتتتتق    حايتتتتتت    نتتتتتت    
 .                                                                                   متتتت  متتتتقر  جق تتتتس ل    تتتترا ي    لةتتتت ( يةيهتتتتق   مجمايتتتت    منتتتت    يةتتتت     تتتتي   يتتتت  مجمايتتتت    م قر تتتت 

                                                                            مجمايتتتتتت    منتتتتتت    يةتتتتتت      جتتتتتتر   طتتتتتتقا  أيةتتتتتت  ايتتتتتتقر  مع ايتتتتتت   تتتتتت    ل تتتتتتق   لا  ل دتتتتتتقري           تتتتتتجةت        
                                                        يةيهق   مجماي    من    ية     ي  ( ي  مجماي    م قر    


