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Abstract: The current work was carried out to investigate the effect of replace different percentages of berseem hay (BH) 
by dried sugar beet tops (DSBT) on the performance of suckling and post weaning Friesian calves. Twenty newly born 
Friesian calves (10 males and 10 females) with live body weight (LBW) of 41.3±0.5 kg were used after suckling their 
dam’s until 15 days of age, and then divided into five similar groups. The whole experimental period was lasted for 165 
days where it staged for consecutive two periods, the first one (P1) was serves as suckling period from the 15th days of age 
until the weaning and the second one (P2) was continued from 106 to 180 days of age (post weaning period). All claves 
were fed a basal diet consisted of whole milk, calf starter (CS), BH and DSBT during P1. Consecutively, CS, BH and 
DSBT during P2. Calves were assigned randomly on the following treatment groups, G1: 50% CS + 50% BH, G2: 50% 
CS + 37.5% BH + 12.5% DSBT, G3: 50% CS + 25% BH + 25% DSBT, G4: 50% CS + 12.5% BH + 37.5% DSBT and 
G5: 50% CS + 50% DSBT. Results showed that replace of BH by DSBT improved (P<0.05) the digestibility 
coefficients of DM, OM, CP, CF, EE and NFE as well as nutritive values represented as TDN and DCP during the 
different experimental periods, where, the G3showed the highest (P<0.05) values. Also, ruminal pH value and 
ammonia-N were decreased (P<0.05) with G3, however, TVFA’s was increased (P<0.05). But, there were no 
differences among G1 and G2 or G4 and G5. Moreover, the effect of replace of BH by DSBT on plasma total protein, 
albumin, creatinine, urea-N, liver enzymes (AST and ALT) activity, Cholesterol, Triglycerides and glucose of Friesian 
calves during different experimental periods were improved with G3 and G2. The values which obtained in this study 
are with the normal range. Calves in G3 recorded the highest LBW, WG and ADG followed by calves in G2, G1, G4 
and G5 during the different periods. Also, G3 and G2 showed the highest total and net revenue compared to other 
groups. It could be concluded that there place 50% of BH by DSBT (G3) for Friesian calves rations improved the 
Friesian calves performance and economic efficiency. 
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INTRODUCTION 

Under Egyptian conditions there is potential for 
increased livestock production through use of 
agricultural by-products as a supplement in ruminant 
diets. The need to have alternative source of animal feed 
and/or sustainable supplementation Cereal and legume 
crop residues and agro-industrial by-products have 
played a major role in supplying supplemental nutrients 
(Haile et al., 2016). Ruminant nutrition is one of the 
most important factors which determine their 
productivity and performance in terms of milk and meat 
production. But matter of fact is that there is a dire need 
to diversify the sources for digestible nutrients as well 
as protein for sustainable milk and meat production. In 
this context, a variety of by-products produced by sugar 
beet industries may find their use in addition with 
forage sorghum to fulfill the nutritional needs of 
ruminants during periods of forage scarcity (Iqbal et al., 
2015). Sugar beet is planted for sugar production and 
significant amounts of sugar beet leaves are obtained as 
a by-product. While some of the leaves obtained during 
the harvest of sugar beet are considered as a source of 
fresh roughage, a significant part of it is left in the field 
and mixed with the soil as an organic fertilizer (Pimlott, 
1991). It is reported that 80-85% of sugar beets root 
yield has been obtained from sugar beet leaves, 
however, approximately 80% of these beet leaves 
remain in the field and only 20% are ensiled (Przybyl, 
1994). In Egypt, there is a shortage of available fed for 
ruminant. So that a growing attention is being focused 
on the use of crop by-products such as sugar beet by-

products. Using of these by-products will decrease the 
feed cost as well as limitation the environmental 
pollution. In 2017 a large area was about 545000 acres 
cultivated with sugar beet in Egypt, which produced 
about 650000 tons of dried sugar beet pulp  (DSBP) as a 
by-product of' sugar beet. It also produced about 6.8 
million tons of fresh sugar beet tops (FSBT) as an 
agricultural by-product (MALR, 2017). Sugar beet is 
one of the main crops cultivated in Egypt. Sugar beet 
tops (SBT), which include the crowns and the leaves, 
are residues from harvested sugar beet. A normal crop 
of sugar beets produces from 40 to 50% its weight in 
SBT. Going by this estimate, it is evident that several 
tons of SBT are produced from sugar beet cultivation 
and they could be an additional source of revenues for 
the farmer. SBT are valuable livestock feed (Ohuchi et 
al., 2015). There are some problems in using fresh sugar 
beet tops (FSBT) because it's high in moisture, 
potassium and oxalic acid content which lead to 
diarrhea and must be taken in consideration when used 
in animal feeding and ration formulation (Bendary et 
al., 1992; Senara, 2006). So drying or ensilage of SBT 
is a method for conservation which may contribute in 
solving some of the problems as resource of animal 
feeding shortage and minimize pollution especially in 
the summer season (Ali and Darwish, 2001). 

The main objective of this study was to replace 
different percentages of berseem hay by dried sugar beet 
tops and to find out the effect of this on the digestibility, 
rumen fermentation activity, some blood parameters, 
growth performance, feed conversion ratio and 
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economic efficiency of Friesian calves during suckling 
and post weaning periods until 6 month of age. 

MATERIALS AND METHODS 

The current work was carried out at Karada 
Animal Production Research Station belonging to 
Animal Production Research Institute (APRI), 
Agricultural Research Center-Ministry of Agriculture in 
co-operation with Department of Animal Production, 
Faculty of Agriculture- Damietta University during the 
period from April to November 2018. 

1- Experimental animals: 

Twenty newly born Friesian calves (10 males and 
10 females) with average live body weight of 41.3±0.5 
kg were used after suckling their dam’s colostrum for 
three days then suckling until 15 days of age. Calves 
were divided into five similar groups (2 males and 2 
females in each group) according to live body weight 
and month of birth. 

2- Experimental rations and periods: 

Sugar beet tops (SBT) were collected after 
harvesting sugar beet crop and spread on ground, then 
turning it from time to time (before sunrise and after sun 
down) till drying (the drying period was about 7 days) 
then ground limestone (sodium carbonate) was added at 
3 kg per ton of sugar beet tops to compensatory calcium 
binding with oxalate then material was collected and 
stored. The whole experimental period was lasted for 165 
days where it staged for consecutive two periods, the first 
group (P1) was serves as suckling period from the 15th 
days of age until the weaning at 105 days of age (suckling 
period) and the second group (P2) was continued from 
106 to 180 days of age (post weaning period). All claves 
were fed a basal diet consisted of whole milk (WM), calf 
starter (CS), berseem hay (BH) and dried sugar beet tops 
(DSBT) during suckling period (P1). Calf starter (CS), 
berseem hay (BH) and dried sugar beet tops (DSBT) 
during the post weaning period (P2). Calves were 
assigned randomly on the following treatment groups, 

Group 1 (G1): 50% calf starter (CS) + 50% berseem hay 
(BH) (control). 

Group 2 (G2): 50% calf starter (CS) + 37.5% berseem 
hay (BH) +12.5% dried sugar beet tops (DSBT).  

Group 3 (G3): 50% calf starter (CS) + 25% berseem hay 
(BH) + 25% dried sugar beet tops (DSBT). 

Group 4 (G4): 50% calf starter (CS) + 12.5% berseem 
hay (BH) + 37.5%dried sugar beet tops (DSBT). 

Group 5 (G5): 50% calf starter (CS) + 50% dried sugar 
beet tops (DSBT). 

3- Management procedures:  

Friesian calves were fed individually their 
allowance during the suckling and post weaning periods 
to cover their nutritional requirements according to 
NRC (2001). During suckling period, calves were daily 
suckled the whole milk in plastic buckets in two equal 
parts at 6 am and 4 pm, berseem hay (BH) and dried 
sugar beet tops (DSBT) once time at 8 am. and calf 
starter (CS) was offered once time at 10am. During the 
post weaning period, berseem hay (BH) and dried sugar 
beet tops (DSBT) were offered once time at 8 am and 
calf starter (CS) was offered at two times 9 am and 3 pm 
daily. Fresh water was free available for calves at all 
times. Calf starter was consisted (as fed) of 24% 
soybean meal, 42% ground yellow corn grain, 28% 
wheat bran, 3% molasses, 2% limestone and 1% salt, 
while the composition of the whole milk was 3.52% fat, 
2.73% protein, 4.35% lactose, 7.64% solids not fat 
(SNF), 11.16% total solids (TS) and 0.68% ash. 

4- Weighting procedure: 

Calves were weighed in the morning before 
drinking and feeding (fasting 16 hours) at the beginning 
of the trial and weekly thereafter during the suckling 
period and biweekly after weaning to the nearest kg for 
each animal.  

5- Feed intake: 

Average daily feed intake was calculated as the 
amounts of average whole milk, calf starter (CS), 
berseem hay (BH) and dried sugar beet tops (DSBT), 
total DM and CP intake during suckling period; the 
amounts of average calf starter (CS), berseem hay (BH) 
and dried sugar beet tops (DSBT), total DM, TDN, CP 
and DCP intake during the post weaning period. 

6- Digestibility trials: 

Five digestibility trials were conducted at the end 
week of post weaning period using all calves to 
determine nutrients digestibility coefficients and 
nutritive values of the experimental rations. Acid 
insoluble ash (AIA) was used as a natural marker as 
described by Van Keulen and Young (1977). The AIA 
was determined with a weight of 5.0 g duplicate sample 
in into a tarred 50ml ash crucible and dry overnight at 
100oC. Allow crucibles to cool in desiccator and 
reweigh. Ash for 6 hours at 600oC. Transfer ash to 600 
ml Berzelius beaker adding 100 ml of 2N HCl. Boil 5 
minutes on fiber rack. Filter hot hydrolysate through 
Whatman 41 filter paper and wash with hot distilled 
water. Transfer filter paper back into crucible and ash 6 
hours at 600oC. Heat crucible in 100oC oven to dry. The 
crucibles are returned to the desiccator, cooled, and 
weighed. 
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100

 Dry Weight Sample 

 Crucible] of  Wt.- Ash) + Crucible of [(Wt. 
. Nutrients digestibility was 

calculated from the equations stated by Schneider and Flatt (1975) as follows: DM digestibility % 

=








fecesin  %

feedin  AIA%
 x 100100

AIA
. While, Nutrient digestibility % 

=100 100












 x 

AIA% in feed

 in feces
 x 

Nutrient % in feces

Nutrient % in feedAIA%
. 



Effect of Replacing Berseem Hay by Dried Sugar Beet Tops on Performance of Friesian Calves 43 
 

Samples of whole milk were taken at the 
beginning, middle and end of suckling period. Samples 
of calf starter, berseem hay and sugar beet tops hay were 
taken at the beginning, middle and end of collection 
period for each digestibility trial. At the end of 
collection period composite samples of calf starter, 
berseem hay and dried sugar beet tops (DSBT) were 
dried in a forced air oven at 65ºC for 8 hours, then 
ground and kept for chemical analysis. Fresh feces 
samples were taken from the rectum of each calf twice 
daily 7 am and 7 pm with 12 hours interval during the 
collection period of each digestibility trial and dried in a 
forced air oven at 65oC for 48 hours. Dried samples 
were composted for each calf and representative 

samples were taken, ground and kept for chemical 
analysis. Milk samples were analyzed for fat, protein, 
lactose, solids not fat (SNF), and total solids (TS) by 
Milko-Scan (model 133B), and ash by difference. 
While, samples of calf starter, berseem hay, hay sugar 
beet tops and feces were carried out to determine DM, 
CP, CF, EE, ash according to the methods of AOAC 
(2000). Acid insoluble ash was determined according to 
the method of Van Keulen and Young (1977). Chemical 
analysis % of calf starter (CS), berseem hay (BH), dried 
sugar beet tops (DSBT) and formulate the experimental 
rations are shown in Table (1). 

 
Table (1): Chemical analysis of feedstuffs and calculated composition of basal rations (% on DM basis) 

Items DM OM CP CF NFE EE Ash AIA 

Chemical composition of  feedstuffs as 100% DM 

CS 90.34 91.42 18.27 5.65 64.35 3.15 8.58 1.71 

BH 89.14 88.69 13.08 28.16 44.48 2.97 11.31 1.93 

DSBT 87.7 84.83 13.7 16.01 52.76 2.36 15.17 2.48 

Chemical composition of the rations formulation as 100% DM 

G1 89.74 90.05 15.68 16.91 54.42 3.04 9.95 1.82 

G2 89.56 89.57 15.75 15.39 55.45 2.98 10.43 1.89 

G3 89.38 89.09 15.83 13.87 56.49 2.90 10.91 1.96 

G4 89.20 88.61 15.91 12.35 57.52 2.83 11.39 2.03 

G5 89.02 88.12 15.99 10.83 58.56 2.74 11.88 2.10 

Calf starter (CS), berseem hay (BH) and dried sugar beet tops (DSBT) 
G1: 50% CS+50% BH, G2: 50% CS+37.5% BH + 12.5% DSBT, G3:50% CS + 25% BH + 25% DSBT, G4: 50% CS + 12.5% BH + 
37.5% DSBT and G5:50% CS +50% DSBT. 

 
7- Rumen liquor samples: 

Rumen liquor samples were taken at the end 
week of post weaning period from Friesian calves at 
three hours after the morning feeding by using a 
stomach tube and filtered through double layers of 
cheese cloth. The samples were stored after pH 
determination in dry clean glass bottles with addition of 
few drops of saturated mercuric chloride solution to kill 
microorganisms and kept in deep freezer for chemical 
analysis. 

PH value was directly determined using Orian 
digital pH meter. The concentration of TVFA's was 
determined in rumen liquor by the steam distillation 
method (Warner, 1964) using Markham micro-
distillation apparatus. The concentration of NH3-N was 
determined using saturated solution of magnesium oxide 
distillation according to the method of AOAC (2000). 

8- Blood samples: 

Blood samples were taken at the last week of 
each period from the jugular vein of each calf by clean 
sterile needle in clean dry glass tubs using heparin. 

These samples were centrifuged for 15 minutes at 4000 
rotations per minute to obtain plasma. Plasma samples 
were kept in deep freezer at -20°C until chemical 
analysis was carried out. Total protein and albumin 
concentrations were determined using commercial kits 
supplied by Randox (Randox Laboratories Ltd, 
Crumlin, Co, Antrim, UK) according to Henry et al. 
(1974). Globulin concentration was estimated by 
subtracting the values of albumin from the 
corresponding values of total protein per sample. Also, 
plasma samples were analyzed for determinations blood 
activities of aspartate amino transferase (AST) and 
alanine amino transaminase (ALT) according to 
Hafkenscheid and Dijt (1979) and creatinine 
concentration according to Chasson et al. (1961) and 
urea nitrogen  concentration according to DiGiorgia 
(1974) using commercial kits (Bio-Merieux Laboratory 
Reagents and Products, France) according to the 
manufacturer procedure. Also, Cholesterol 
concentration according to Allain et al. (1974) and 
Triglycerides concentration according to Fossati and 
Prencipe (1982). 
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9- Feed conversion ratio (FCR): 

Feed conversion ratio was calculated as the 
amounts (kg) of DM, TDN, CP and DCP required 
producing 1kg live body weight gain.  

10- Economic evaluation: 
1- Average daily feed cost was calculated from the 

amounts of daily feedstuffs intake x price (LE) of 
one kg for each. 

2- Total revenue of average daily gain was calculated 
from average daily gain x price (LE) of one kg live 
body weight. 

3- Net revenue = total revenue of average daily gain – 
average daily feed cost. 

Where: Price of one ton was 4750 LE for calf 
starter, 3000 LE for berseem hay and 500 LE for hay 
sugar beet tops. While the price of one kg was 4.4 LE 
for whole milk, 70 LE for live body weight according to 
the prices of the period from April to November 2018. 

11- Statistical analysis: 
The data were statistically analyzed by one way 

ANOVA using IBM SPSS Statistics (2014). The 
significant differences in the mean values among dietary 
treatments were tested by Duncan’s new multiple range 
test (Duncan, 1955) set at the level of significance 
P≤0.05. 

 
RESULTS AND DISCUSSION 

1- Nutrients digestibility coefficients: 

The effect of replace different percentages of 
berseem hay by dried sugar beet tops on nutrients 

digestibility coefficients by Friesian calves during 
different periods are presented in Table (2). The replace 
different percentages of berseem hay by dried sugar beet 
tops improved significantly (P<0.05) the digestibility 
coefficients of all nutrients during different periods with 
feeding G2 and G3 rations. The apparent digestibility of 
dry matter DM, organic matter OM, crud protein CP, 
crud fiber CF, nitrogen free extract NFE and ether 
extract EE were significantly P<0.05 higher with 
feeding on G3 (25% DSBT), G2 (12.5% DSBT) and G1 
(control) than G4 (37.5% DSBT) and G5 (50% DSBT). 
However, the apparent digestibility of all nutrients was 
not significantly between G1, G2 and G3, also, between 
G4 and G5. The highest values were reported with 
feeding G3, while the lowest values were reported with 
feeding G5. These results are in accordance with those 
obtained by Ali and El-Saidy (2003) concluded that 
DSBT could be used successfully as a replacer to 50% 
from BH in ration of growing lambs without any 
detritus effects on productive performance. Abo El-
Maaty et al. (2017 and 2018) found that the digestibility 
coefficients of dry matter (DM), crude protein (CP), 
ether extract (EE) and NFE of 12-week old NZW 
rabbits were improved by feeding diets containing SBT. 
Bendary et al. (2000) reported that no significant 
differences among experimental ration in digestibility 
coefficient of all nutrients when cow fed rations 
containing different forms of sugar beet tops and 
berseem silage compared with those fed dry summer 
ration. 

 
Table (2): Digestibility coefficients and feeding values (% on DM basis) of the experimental rations 

Items 
Experimental groups 

MSE 
G1 G2 G3 G4 G5 

DM 72.90a 73.84a 74.44a 70.29b 69.57b 0.606 

OM 72.12a 72.99a 73.95a 69.82b 68.99b 0.597 

CP 68.15ab 68.95a 70.83a 65.37b 63.50c 0.966 

CF 65.08b 67.48a 69.94a 63.32bc 61.93c 0.721 

NFE 75.53a 75.81a 75.93a 72.53b 71.90b 0.626 

EE 70.69 70.34 71.50 68.19 66.78 0.763 

Feeding values (% on DM basis) 

TDN 67.65a 68.00a 68.48a 64.28b 63.10b 0.659 

DCP 10.68ab 10.86a 11.21a 10.40b 10.15b 0.142 

a, b, c: Values in the same row for each item with different superscripts differ significantly (P<0.05) 
 

2- Nutritive values: 

Feeding values for the different groups as 
affected by replace different percentages of berseem hay 
by dried sugar beet tops are shown in Table (2). 
Nutritive values in terms of the percentages of total 
digestible nutrients TDN and digestible crude protein 
DCP were significantly P<0.05 higher with feeding on 
G3, G2 and G1 than G4 and G5, while there was no 
significant effect when feeding on the control G1 or G4 
or G5. Also, there was no significant effect when 
feeding on the control G1 or G2 or G3. These results 
were similarly with those found by Eweedah et al. 

(2004) when used 9 Rahmani rams aged about two 
years and weighed 45-50 to evaluate the following 
tested roughage: 100% berseem hay (BH) (control), R2: 
50% BH + 50% DSBT, R3: 100% DSBT. They found 
that the nutritive value expressed as TDN and DCP for 
R3 (100% DSBT) was significantly lower (P<0.05) than 
for R1 (0% DSBT) and R2 (50% DSBT) but there is no 
significant differences between R1 and R2 were 
observed. Gaafar et al. (2011) reported that the TDN 
and DCP values increased (P<0.05) with increasing the 
level of sugar beet tops silage in the rations when 
feeding lactating buffaloes after 8 weeks of calving.  
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3- Rumen fermentation activity: 

Data in Table (3) showed the effect of replace 
different percentages of berseem hay by dried sugar beet 
tops on rumen fermentation activity of Friesian calves. 

The ruminal pH values at 3 hrs. post-feeding 
were significantly (P<0.05) lower with G3 compared 
with other groups, while there was no significant effect 
when feeding on the control G1 or G4 or G5. The pH 
values were ranged between 6.73-7.03 with different 
treatments. The pH values as shown were always with a 
normal range of 6-7. Such range is suitable for the 
growth and activity of cellulytic bacteria Prasad et al., 
1972. Ali et al. (2019) found that the pH values were 
nearly similar for the different groups and the pH values 
of all rations were between 6.47and6.60whichwere with 
the normal range. No significant differences in rumen 
pH values were detected. Ruminal ammonia-N (NH3-N) 
concentrations at 3hrs post-feeding was ranged from 
15.48 to 18.39 mg/100 ml rumen liquor with different 
treatments, the ruminal NH3-N concentrations at 3hrs 
post-feeding were significantly (P<0.05) lower with G3 
compared with all groups, while there was no 
significant effect when feeding on the control G1 or G4, 
also, there was no significant effect when feeding on the 
G4 or G5. Mahmoud et al. (2001) indicated that the 
ruminal NH3-N concentration (P<0.05) decreased 
significantly by increasing DSBT in complete pelleted 
rations (50 and 100% of BH were replaced by DSBT) 
using 9 Rahmani rams. Ruminal total volatile fatty acid 
(TVFA`s) concentrations at 3hrs post-feeding was 

ranged from 19.34 to 22.08 mleq/100 ml rumen liquor 
with different treatments, ruminal TVFA`s 
concentrations at 3 hrs. post-feeding were significantly 
(P<0.05) higher with G3 compared with the other 
groups, while there was no significant effect when 
feeding on the control G1 or G2, also, there was no 
significant effect when feeding on the G4 or G5. These 
results are in agreement with those reported by Abd El 
Tawab et al. (2015) and Saleh (2012) reported that the 
rumen parameter refer that ruminal TVFA's and acetic acid 
concentration for treated sugarbeet leaves groups were 
increased. These may be microbiological treatment had 
positive effects on oxalate and fiber degradations which 
showed as TVFA s and acetic acid concentration. There 
was a high negative correlation between pH values and 
TVA’s concentration; however there was a positive 
correlation between pH values and NH3-N 
concentration. These results agreed with those obtained 
by Van Soest (1982) who stated that the optimum pH 
value for growth of cellulolytic microorganisms for 
normal condition ranged from 6.2 to 7.2. Moreover, 
Hungate (1966) and Mehrez et al. (1983) reported that 
the acidity of cellulolytic bacteria during ruminal 
fermentation may be inhibited when pH value of rumen 
liquor is below 6. Hungate (1966) demonstrated that 
rumen microorganisms utilize more NH3-N when more 
energy sources are fermented. Russell and Dombrowski 
(1980) indicated that ruminal VFA production was 
closely related to ruminal pH, which can be considered 
as an important regulator of microbial yield. 

 
Table (3): Rumen fermentation activity of Friesian calves with feeding the experimental rations 

Items G1 G2 G3 G4 G5 MSE 

pH value 6.95a 6.84b 6.73c 7.0٣a 7.01a 0.030 

NH3-N (mg/100 ml) 17.29b 16.35c 15.48d 18.01ab 18.39a 0.303 

TVFA’s (ml eq/100 ml) 20.85b 20.87b 22.08a 19.98c 19.34c 0.262 

a, b, c,d: Values in the same row for each item with different superscripts differ significantly (P<0.05) 
 

4- Blood parameters: 

The effect of replace different percentages of 
berseem hay by dried sugar beet tops on plasma total 
protein (TP), albumin (ALB), globulin (GLB), 
creatinine, urea-N concentrations, liver enzymes 
aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) activity, Cholesterol, 
Triglycerides and plasma glucose of Friesian calves 
during different experimental periods are presented in 
Table (4) of Friesian calves during different 
experimental periods. 

The plasma total protein, albumin and globulin 
values g/100 ml were not significantly affected by 
feeding in different presented experimental rations to 
Friesian calves during different experimental periods 
(suckling and post weaning periods). The TP ranged 
between 6.33-7.21 g/100 ml during suckling period 
and ranged between 6.02-6.85 g/100 ml during post 

weaning period, the average values was the highest with 
G3. The ALB was ranged between 3.07 and 3.40 g/100 
ml during suckling period and ranged between 2.91 and 
3.23 g/100 ml during post weaning period, the average 
values was the highest with G3.The GLB was ranged 
between 3.27 and 3.77 g/100 ml during suckling 
period and ranged between 3.11 and 3.62 g/100 ml 
during post weaning period, the average values was the 
highest with G3. The values of total protein, albumin 
and globulin obtained in this study are with the normal 
range in cattle being 5.7-8.1 g/dl for total protein, 2.1-
3.6 g/dl for albumin and 2.9-5.1 g/dl for globulin as 
stated by Radostits et al. (2000). Also, the results 
obtained in this study are in agreement with those 
reported by Senara (2010) and Mohiel-din (1998) found 
that there were no significant differences concerning 
concentrations of TP, albumin, globulin in blood plasma 
with fed on sugar beet tops or hay or silage form. 
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Table (4): Blood plasma biochemical of different experimental groups and periods 

a, b, c: Values in the same row for each item with different superscripts differ significantly (P<0.05) 
 

Kidney function in terms of plasma creatinine 
and urea-N concentrations of Friesian calves during 
suckling, and post weaning periods affected by replace 
different percentages of berseem hay by dried sugar beet 
tops. The plasma creatinine concentrations mg/100 ml 
were significantly P< 0.05 affected by feeding in 
different rations and ranged between 1.05 and 1.30 
during suckling period and ranged between 1.12 and 
1.39 during post weaning period, the lowest value was 
recorded with G3. The plasma urea-N concentrations 
mg/100 ml were significantly P< 0.05 affected by 
feeding in different rations and ranged between 18.4 and 
22.1 during suckling period and ranged between 19.2 
and 23.0 during post weaning period, the lowest value 
was recorded with G3. These results are in agreement 
with those reported by Abd El Tawab et al. (2017) 
concluded that the plasma urea-N significantly 
increased inT2 (50% CFM, 30% untreated sugarbeet 
leaves silage and 20% rice straw)  group compared with 
the other two groups. Plasma creatinine significantly 
increased (p<0.05) between T2 compared with T1 
(control). 

Liver enzymes aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) activity (U/L) 
during suckling and post weaning periods improved 
with replace different percentages of berseem hay by 
dried sugar beet tops. The plasma AST activity (U/L) 
were significantly P< 0.05  affected by feeding in 
different rations and ranged between 36.2 and 40.2 
during suckling period and ranged between 37.5 and 
41.7 during post weaning period, the best average value 
was recorded with G3. The plasma ALT activity  (U/L) 
were significantly P< 0.05  affected by feeding in 
different rations and ranged between 16.3 and 18.8 
during suckling period and ranged between 17.0 and 
19.6  during post weaning period, the best average value 
was recorded with G3. Plasma AST and ALT activity 
presented in this study ranged from 36.2 to 41.7 and 
16.3 to 19.6 U/L and are lower than the critical levels of 
AST and ALT being 70 and 45 U/L, respectively 
(Kaneko et al., 2008). Similar results with the present 
results reported by Bendary et al. (2000) found that 
SBTS group had the normal activity of transaminase 
(GOT and GPT) in blood plasma reflected normal 

Items G1 G2 G3 G4 G5 MSE 

Suckling period 

Total protein(g/dl) 6.90 7.07 7.21 6.53 6.33 0.135 

Albumin (ALB)g/dl 3.23 3.30 3.40 3.13 3.07 0.054 

Globulin (GLB)g/dl 3.67 3.77 3.81 3.40 3.26 0.918 

Creatinine (mg/dl) 1.12b 1.08b 1.05b 1.22a 1.30a 0.311 

Urea-N (mg/dl) 19.5b 19.3b 18.4b 21.4a 22.1a 0.398 

AST  (U/L) 37.2b 36.5b 36.2b 38.8a 40.2a 0.465 

ALT  (U/L) 17.2b 16.7b 16.3b 18.3a 18.8a 0.314 

Cholesterol  mg% 101.7 100.3 98.3 103.3 105.7 2.113 

Triglycerides  mg% 30.3 29.7 28.3 32.3 34.3 1.134 

Glucose  mg% 91.3b 94.7b 99.3a 88.7c 87.3c 1.274 

Post weaning period 

Total protein(g/dl) 6.56 6.71 6.85 6.21 6.02 0.129 

Albumin (ALB)g/dl 3.07 3.14 3.23 2.98 2.91 0.051 

Globulin (GLB)g/dl 3.49 3.57 3.62 3.23 3.11 0.087 

Creatinine (mg/dl) 1.19b 1.16b 1.12b 1.30a 1.39a 0.033 

Urea-N (mg/dl) 20.2b 20.1b 19.2b 22.3a 23.0a 0.415 

AST  (U/L) 38.6b 37.9b 37.5b 40.3a 41.7a 0.487 

ALT  (U/L) 17.9b 17.4b 17.0b 19.1a 19.6a 0.322 

Cholesterol  mg% 106.8 105.5 103.3 108.6 111.0 2.350 

Triglycerides  mg% 31.8 31.2 29.8 34.0 36.1 1.178 

Glucose  mg% 97.1b 100.6b 105.6a 94.2c 92.8c 1.412 
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protein metabolism and normal liver function. Also, 
Mohiel-din (1998) and Abo El-Maaty et al. (2018) 
concluded that the feeding SBT containing diets did not 
alter plasma concentrations of AST and ALT activity. 

The plasma cholesterol mg % and triglycerides 
mg % were not significantly affected by feeding in 
different presented experimental rations to Friesian 
calves during different experimental periods. The mean 
values showed that the plasma cholesterol mg % ranged 
between 98.3 and 105.7 during suckling period and 
ranged between 103.3 and 111 during post weaning 
period, the best average value was recorded for G3. The 
triglycerides mg % concentration ranged between 28.3 
and 34.3 during suckling period and ranged between 
29.8 and 36.1 during post weaning period, the best 
average value was recorded with G3. Similar results 
with the present results reported by Abo El-Maaty et al. 
(2017) and Senara (2010) concluded that the effect of 
the tested rations  on concentration of cholesterol mg% 
and triglycerides mg % in blood serum of lambs were 
not significant. 

The plasma glucose % with different treatments 
were significantly (P<0.05) higher with G3 compared 
with other groups. The plasma glucose% was ranged 

between (87.3 and 99.3) during suckling period and 
ranged between (92.8 and 105.6) during post weaning 
period; the best average value was recorded with G3. 
Senara (2010) and Ali and El-Saidy (2003) studied 
effects of the replacement of BH by DSBT in rations of 
lambs at rate of 50 and 100% on blood parameters of 
lambs. The results indicated that the differences among 
the lambs fed three tested rations were not significant in 
plasma glucose concentration. El–Barody et al. (1998) 
and Fouad et al. (2002) found that the increase in 
plasma glucose may be attributed to the increase of 
carbohydrate metabolism and the increase the rate of 
intestinal glucose absorption. 

5- Feed intake: 

Average daily feed intake by Friesian calves as 
affected by replace different percentages of berseem hay 
by dried sugar beet tops during suckling, post weaning 
and the whole periods are shown in Table (5). All 
groups received equal quantities of whole milk and calf 
starter, but berseem hay was replaced by the following 
percentages of dried sugar beet tops (G1, 0%; G2, 25%; 
G3, 50%; G4, 75% and G5, 100%), respectively during 
suckling and post weaning periods. 

 
Table (5): Feed intake (kg/head/day) by Friesian calves for different groups and periods 

Items 
Experimental groups 

MSE 
G1 G2 G3 G4 G5 

Suckling period 

Whole milk Kg/d 3.5 3.5 3.5 3.5 3.5 - 

Calf starter Kg/d 0.72 0.72 0.72 0.72 0.72 - 

Berseem hay Kg/d 0.72 0.54 0.36 0.18 0.00 - 

Sugar beet hay Kg/d 0.00 0.18 0.36 0.54 0.72 - 

Total DM Kg/d 1.725 1.723 1.720 1.717 1.715 0.001 

CP Kg/d 0.271 0.271 0.272 0.273 0.274 0.001 

Post weaning period 

Calf starter Kg/d 2.20 2.20 2.20 2.20 2.20 - 

Berseem hay Kg/d 2.20 1.65 1.10 0.55 0.00 - 

Sugar beet hay Kg/d 0.00 0.55 1.10 1.65 2.20 - 

Total DM Kg/d 3.949 3.941 3.933 3.925 3.917 0.003 

TDN Kg/d 2.671 a 2.680a 2.693a 2.523b 2.471b 0.027 

CP Kg/d 0.619 0.621 0.623 0.624 0.626 0.001 

DCP Kg/d 0.422ab 0.428a 0.441a 0.408b 0.398b 0.006 

Whole period 

Whole milk Kg/d 1.91 1.91 1.91 1.91 1.91 - 

Calf starter Kg/d 1.39 1.39 1.39 1.39 1.39 - 

Berseem hay Kg/d 1.39 1.04 0.70 0.35 0.000 - 

Sugar beet hay Kg/d 0.000 0.35 0.70 1.04 1.39 - 

Total DM Kg/d 2.736 2.731 2.726 2.721 2.716 0.002 

CP Kg/d 0.429 0.430 0.431 0.433 0.434 0.001 

a, b: Values in the same row for each item with different superscripts differ significantly (P<0.05) 
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Intake of the total DM and total CP kg/day were 

not significantly affected by feeding in different 

presented experimental rations. The intake of the total 

DM kg/day ranged between 1.715 and 1.725 during 

suckling period, ranged between 3.917 and 3.949 during 

post weaning period and ranged between 2.716 and 

2.736 during the whole periods. The intake of the total 

CP kg/day ranged between 0.271 and 0.274 during 

suckling period, ranged between 0.619 and 0.626 during 

post weaning period and ranged between 0.429 and 

0.434 during the whole periods. While, during the post 

weaning period the intake of the total TDN and DCP 

kg/day were significantly (P<0.05) higher with G3, G2 

and G1 compared with G4 and G5.  The intake of the 

total TDN kg/day ranged between 2.471 and 2.693, also 

the intake of the DCP kg/day ranged between 0.398 and 

0.441during post weaning period. These effects may be 

due to the apparent digestibility of dry matter DM and 

crud protein CP were significantly P<0.05 higher with 

feeding on G3, G2 and G1 than G4 and G5. However, 

the apparent digestibility of DM and CP were not 

significantly higher between G1 and G4, but the lowest 

value reported with G5. Gaafar et al. (2011) and Bahira, 

Mohamed (2002) who found that the percentages of 

total digestible nutrients TDN  and digestible crude 

protein DCP were improved by feeding on rations 

containing different forms of sugar beet tops. 

6- Live body weight and weight gain: 

Live body weight (LBW), total weight gain 
(TWG) and average daily gain (ADG) of male and 
female calves in different groups during suckling, post 
weaning and the whole periods are presented in Table 
(6). The replace different percentages of berseem hay by 
dried sugar beet tops incresed significantly (P<0.05) 
LBW, TWG and ADG during the experimental periods. 
Calves in G3 and G2 showed significantly (P<0.05) the 
highest LBW, TWG and ADG followed by calves in G1 
and G4, where the lowest values was detected with 
calves in G5. Also, TWG and ADG tended to increase 
with advancing age of calves. Sallam et al. (2013) 
reported that improved of ramlambs and concluded that 
inclusion of 25% dried sugar beet tops and 25% dried 
sugar beet pulp could be used successfully as a 
replacement of 25% of berseem hay and 25% of 
concentrate feed mixture in diet of ramlambs. Bendary 
et al. (1999) found that feeding growing calves in ration 
containing sugar beet tops silage led to increase daily 
body weight gain, the better feed efficiency attained by 
feeding growing calves in ration containing sugar beet 
tops. Also, Mahmoud et al. (2001) studies the effect of 
inclusion growing lambs rations with DSBT at the rate 
of 0, 50 and 100% in the complete pelleted rations to 
replace BH and they found that no significant 
differences in the average daily gain (ADG) of lambs in 
three groups fed on three different complete pelleted 
rations. 

 
Table (6): Live body weight (kg) of calves in different groups from birth up to 6 month of age 

Items G1 G2 G3 G4 G5 MSE 

Live body weight (kg) during suckling period 

Initial body weight (at 15th day) 41.0 41.76 41.50 40.50 41.75 0.392 

Weaning (at 3.5 months) 91.88a 93.0a 95.13a 86.75b 85.88b 0.933 

TWG (Kg) 50.88a 52.24a 53.63a 46.25b 44.13b 0.441 

TWG improvement % 100a 102.2a 105.4a 90.9b 86.b 2,247 

ADG (Kg) 0.565a 0.581a 0.598a 0.51٤b 0.50b 0.0125 

ADG improvement % 100a 102.2a 105.4a 90.9b 86.7b 2.247 

Live body weight (kg) during post weaning period 

Weaning (at 3.5 months) 91.88a 93.0a 95.13a 86.75b 85.88b 0.933 

Final weight (Kg) 149.88a 152.63a 156.38a 137.63b 135.51b 1.735 

TWG (Kg) 58.0a 58.63a 61.25a 50.88b 49.63b 0.523 

TWG improvement % 100a 101.1a 105.6a 87.7b 85.6b 2.313 

ADG (Kg) 0.773a 0.782a 0.817a 0.678b 0.662b 0.019 

ADG improvement % 100a 101.1a 105.6a 87.7b 85.6b 2.313 

Live body weight (kg) during whole period 

TWG (Kg) 108.88a 110.87a 114.88a 97.13b 94.76b 1,227 

TWG improvement % 100a 101.8a 105.5a 89.2b 87.0b 2.191 

ADG (Kg) 0.669a 0.681a 0.706a 0.596b 0.582b 0.014 

ADG improvement % 100a 101.8a 105.5a 89.2b 87.0b 2.191 

a, b: Values in the same row for each item with different superscripts differ significantly (P<0.05) 
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7- Feed conversion ratio: 
Feed conversion ratio for Friesian calves as affected by 
replace different percentages of berseem hay by dried 
sugar beet tops during suckling, weaning and the whole 
periods are shown in Table (7). The replace different 
percentages of berseem hay by dried sugar beet tops 
improved significantly (P<0.05) feed conversion ratio 
expressed as DM, CP, TDN and DCP required per one 

kg live weight gain. Calves in G3 and G2 received 25% 
and 50% of HSBT recorded significantly (P<0.05) the 
lowest amounts of DM, CP, TDN and DCP (kg/kg gain) 
during the different months of agepost weaning period 
followed by control G1, while the highest amounts of 
DM, CP, TDN and DCP (kg/kg gain) was detected with 
calves in G4 and G5 received 75% and 100% of HSBT. 

 
Table (7): Feed conversion ratio (kg/kg gain) for calves fed experimental diets during the deferent stages of the trail 

Items G1 G2 G3 G4 G5 MSE 

Suckling period 

DM (kg/kg gain) 3.052ab 2.967b 2.887b 3.٣42a 3.420a 0.063 

CP (kg/kg gain) 0.4٧9b 0.467b 0.4٥7b 0.532a 0.547a 0.011 

Post weaning period 

DM (kg/kg gain) 5.108ab 5.041b 4.816b 5.786a 5.920a 0.133 

TDN (kg/kg gain) 3.454ab 3.428b 3.289b 3.719a 3.735a 0.064 

CP (kg/kg gain) 0.801b 0.784b 0.762b 0.921a 0.947a 0.022 

DCP (kg/kg gain) 0.545 0.547 0.540 0.602 0.601 0.011 

Whole period 

DM (kg/kg gain) 4.146b 4.064b 3.915b 4.622a 4.729a 0.087 

CP (kg/kg gain) 0.650b 0.640b 0.620b 0.735a 0.756a 0.015 

a, b: Values in the same row for each item with different superscripts differ significantly (P<0.05) 

 
The obtained results are in agreement with those 

given by Bendary et al. (1992 and 1999)  showed that 
generally the best feed conversion with feeding growing 
calves or lambs rations containing sugar beet tops (dried 
or silage). Also, Eweedah et al. (2004) showed that feed 
efficiency (kg feed DM/kg gain) was nearly similar 
when fed crossbred ewe lambs on rations containing 
DSBTasa replacement of BH (0,50 and 100% DSBT) 
and were no significant differences for all groups. 

7- Economic efficiency: 

The effect of replace different percentages of 
berseem hay by dried sugar beet tops in economic 
efficiency of Friesian calves are presented in Table (8). 
Replace different percentages of berseem hay by dried 
sugar beet tops showed not significantly differences in 
average daily feed cost (LE/day) among the different 
groups from the 1st month until 6th month of age. Average 
daily feed cost (LE/day) decreased with increasing 
replace percentages, which control G1 recorded the 
highest feed cost followed by G2, G3 and G4, while G5 
showed the lowest value. These results attributed to 
increase feed cost berseem hay more than with dried 
sugar beet tops due to the high price of BH than DSBT 
(3.0 vs. 0.5 LE/kg). 

Price of one ton was 4750 LE for calf starter, 
3000 LE for berseem hay and 500 LE for dried sugar 

beet tops. While the price of one kg was 4.4 LE for 
whole milk and70 LE for live body weight according to 
the prices of the period from April to November 2018. 

However, replace different percentages of 
berseem hay by dried sugar beet tops showed significant 
differences (P<0.05) in feed cost per one kg live body 
weight gain (LE/kg gain) among the different groups 
from the 1st month until 6th month of age. However, at 
feeding in different presented experimental rations to 
Friesian calves during different periods there was 
significant improved when feeding on G2 and G3 
compared with the control G1 or G4 or G5. The best 
average values were recorded with G3 (during suckling, 
weaning and the whole periods), these results may be 
attributed to the improvement of ADG with G2 and G3 
(12.5 and 25% DSBT). Moreover, total and net revenue 
increased significantly (P<0.05) with replace different 
percentages of berseem hay by dried sugar beet tops. 
Group 3 showed the highest total revenue and net 
revenue followed by G2, G1 and G4, where G5 had the 
lowest values. Finally, The net revenue improvement 
(% of net revenue of G1) of calves in G3 and G2 
increased by 18.4  and 9.1% during suckling period, 
15.6 and 5.3% during post weaning period and 17.0 and 
7.2% during the whole experimental period compared 
with control group (G1), respectively. Will, the net 
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revenue improvement (% of net revenue of G1) of 
calves in G5 and G4 decreased by 14.1 and 11.6% 
during suckling period, 5.9 and 6.4% during post 
weaning period and 10.0 and 9.0% during the whole 
experimental period compared with control group (G1), 
respectively. The obtained results are in agreement with 
those given by Ghanem et al. (2000) indicated that 
feeding growing calves in ration containing sugar beet 
tops silage reduced the feed coast per kg gain and 
subsequently increased economic efficiency. Mahmoud 

et al. (2001) found that the feed cost decreased by 11.78 
and 20.67% and the economic efficiency improved by 
13.51 and 26.13% for R2 (25% DSBT) and R3 (50% 
DSBT), respectively by increasing the incorporation of 
DSBT in complete pelleted rations. Also, Ali and El-
Saidy (2003) concluded that DSBT could be used 
successfully as a replacer to 50% from BH in ration of 
growing lambs without any detritus effects on 
productive and reproductive performance. 

 
Table (8): Economic efficiency for calves fed experimental diets during suckling and post weaning stage 

Items G1 G2 G3 G4 G5 MSE 

Suckling period 

Feed cost (LE/day) 20.95 20.51 2٠.06 19.61 19.16 0.152 

Feed cost (LE)/kg gain) 38.12ab 36.33b 34.65b 38.92a 38.89a 0.655 

Total revenue (LE/day) 39.57b 40.64b 41.71a 35.97c 35.10c 0.948 

Net revenue (LE/day) 18.62b 20.13ab 21.65a 16.36c 15.93c 0.865 

Net revenue % 100b 109.1ab 118.4a 88.4c 85.9c 3.180 

Post weaning period 

Feed cost (LE/day) 17.05 15.68 14.30 12.93 11.55 0.520 

Feed cost (LE)/kg gain 21.27a 19.79b 17.21c 18.82bc 17.32c 0.624 

Total revenue (LE/day) 54.13b 54.72b 57.17a 47.48c 46.32c 1.202 

Net revenue (LE/day) 37.08b 39.04ab 42.87a 34.56c 34.77c 1.015 

Net revenue % 100b 105.3ab 115.6a 93.6c 94.1c 2.545 

Whole period 

Feed cost (LE/day) 19.00 18.09 17.18 16.27 15.36 0.335 

Feed cost (LE)/kg gain 29.94a 28.06b 25.94c 28.87ab 28.09b 0.417 

Total revenue (LE/day) 46.19b 47.04b 48.73a 41.20c 40.20c 0.883 

Net revenue (LE/day) 27.85b 29.59ab 32.26a 25.46c 25.35c 0.693 

Net revenue % 100b 107.2ab 117.0a 91.0c 90.0c 2.839 

a, b, c: Values in the same row for each item with different superscripts differ significantly (P<0.05) 

 
CONCLUSIONS 

From these results it could be concluded that 
replace different percentages of berseem hay by dried 
sugar beet tops at the 50% (G3) for Friesian calves 
during suckling and post weaning period until 6 month 
of age improved the digestibility coefficients, nutritive 
values, rumen fermentation activity, blood biochemical 
parameters, feed intake, live body weight, total and 
daily weight gain, feed conversion ratio and economic 
efficiency. 
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 تأثیر استبدال دریس البرسیم بعروش بنجر السكر المجفف على أداء العجول الفریزیان

  ١ھدیر محمد لطفى، ١، إبراھیم عطا أبوالنصر٢أحمد ، محمد السید سید١مصطفى ماھر المغازى
  قسم الإنتاج الحیواني، كلیة الزراعة، جامعة دمیاط١

  ة، الدقي، الجیزةمعھد بحوث الإنتاج الحیواني، مركز البحوث الزراعی٢
  

تم إجراء ھذه الدراسة لمعرفة تأثیر استبدال نسب مختلفة من دریس البرسیم بعرش بنجر السكر المجفف على أداء العجول الفریزیان 
 ٠.٥±  ٤١.٣بمتوس�ط وزن ح�ي یبل�غ ) إن�اث ١٠ذك�ور و  ١٠(أثناء الرضاعة وبعد الفطام وتم استخدام عشرین عجل فریزیان ح�دیثي ال�ولادة 

بك�ل  ٤یومً�ا و ت�م تقس�یم العج�ول إل�ى خم�س مجموع�ات متس�اویة  ١٥كجم بعد رضاعة لبن السرسوب لمدة ثلاثة أی�ام ث�م الرض�اعة حت�ى عم�ر 
یومً�ا حی�ث ت�م  ١٦٥حسب وزن الجسم الحي وشھر المیلاد واستمرت فترة التجربة بأكملھا لمدة ) إناث في كل مجموعة ٢ذكور و  ٢(مجموعة 

یومً�ا م�ن  ١٠٥تتالیتین ، الأولى كانت بمثابة فترة الرضاعة وتبدأ بعد الیوم الخامس عشر من عم�ر العج�ول حت�ى الفط�ام عن�د تقسیمھا لفترتین م
تم تغذیة جمیع حیوانات التجربة بنظام غ�ذائي ). فترة ما بعد الفطام(یومًا من العمر  ١٨٠إلى  ١٠٦والثانیة استمرت من ) فترة الرضاعة(العمر 

، العل�ف الب�ادئ ودری�س )خ�لال فت�رة الرض�اعة(ن اللبن البقرى، العلف البادئ، دریس البرسیم وع�روش بنج�ر الس�كر المجفف�ة أساسي یتكون م
وت�م توزی�ع العج�ول بش�كل عش�وائي عل�ى المجموع�ات التجریبی�ة وغ�ذیت ) خ�لال فت�رة م�ا بع�د الفط�ام(البرسیم وعروش بنج�ر الس�كر المجفف�ة 

٪ عرش بنج�ر الس�كر ١٢.٥+ دریس البرسیم  ٣٧.٥٪+ ٪ العلف البادئ ٥٠) ٢ج(٪ دریس البرسیم، ٥٠+  ٪ العلف البادئ٥٠) ١ج: (كالتالي
دری�س  ١٢.٥٪+ ٪ العلف البادئ ٥٠) ٤ج(٪ عرش بنجر السكر المجفف ، ٢٥+ دریس البرسیم  ٢٥٪+ ٪ العلف البادئ ٥٠) ٣ج(المجفف ، 

وأظھ�رت النت�ائج أن اس�تبدال  .٪ ع�رش بنج�ر الس�كر المجف�ف٥٠+ البادئ ٪ العلف ٥٠) ٥ج(عرش بنجر السكر المجفف،  ٣٧.٥٪+ البرسیم 
ف�ي مع�املات ھض�م ك�ل م�ن الم�ادة ) ٠,٠٥(نسب مختلفة من دریس البرسیم بعرش بنجر السكر المجف�ف أدى إل�ى تحس�ن معن�وي عن�د مس�توى 

كلی�ة المھض�ومة الجافة، المادة العضویة، البروتین الخام، الألیاف الخام، المستخلص الایثیرى، المستخلص الخالي من الأزوت وقیم المركبات ال
وتركی�ز ) pH(ح�دث انخف�اض ف�ي درج�ة حموض�ة الك�رش . أعل�ى الق�یم ٢، ج٣والبروتین المھضوم أثناء الفت�رات المختلف�ة، حی�ث أظھ�رت ج

ف�ي س�ائل الك�رش ف�ي ) ٠,٠٥(معنویا عند مستوى ) VFA’s(، بینما ارتفع تركیز الأحماض الدھنیة الطیارة الكلیة )NH3(نیتروجین الأمونیا 
في كمیة المادة الجاف�ة المأكول�ة، المركب�ات الكلی�ة ) ٠,٠٥(مقارنة بباقي المجموعات ، كما لوحظ زیادة معنویة عند مستوى  ٢،ج٣تي جمجموع

زی�ادة  ٢، ج٣مقارن�ة بب�اقي المجموع�ات، س�جلت العج�ول ف�ي ج ٢، ج٣المھضومة، البروتین الخام، البروتین الخام المھضوم في مجم�وعتي ج
بالنسبة لوزن الجسم ، الزیادة الكلی�ة والزی�ادة الیومی�ة ف�ي ال�وزن ب�الكجم ، كم�ا ح�دث تحس�ن معن�وي عن�د مس�توى ) ٠,٠٥( معنویة عند مستوى

في معدل التحویل الغذائي، حیث انخفضت كمیات المادة الجافة المأكولة، المركبات الكلیة المھضومة، البروتین الخ�ام، الب�روتین الخ�ام ) ٠,٠٥(
أعل�ى  ٣أقل تكلفة تغذی�ة لك�ل كج�م نم�و وع�لاوة عل�ى ذل�ك أظھ�رت ج ٣ل كجم زیادة في وزن الجسم الحي، بینما سجلت جالمھضوم اللازمة لك

٪ ٥٠من ھذه الدراسة یستنتج أن استبدال نسب مختلفة من دریس البرسیم بعرش بنجر السكر المجفف حتى نسبة  .عائد كلى وأعلى  صافى ربح
اعة وفترة ما بعد الفطام حتى عمر ستة أشھر أدى إل�ى تحس�ین مع�املات الھض�م والق�یم الغذائی�ة وتخم�رات للعجول الفریزیان أثناء الرض) ٣ج(

 .الكرش، بعض مقایس الدم، وزن الجسم الحي، زیادة الوزن الكلي والیومي، نسبة تحویل العلف والكفاءة الاقتصادیة


