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ABSTRACT 
 

This study was conducted to determine growth performance, feed efficiency, 
feed utilization, blood metabolites and carcass characteristics of growing lambs raised 
on berseem silage treated with formic acid and concentrate feed mixture (CFM) ration. 
Berseem clover was chopped at 2-3 cm of length and wilted for 24 hr then ensiled 
with 0.5% formic acid treatment (BSF). After 60 days from ensiling process, 
fermentation characteristics of ensiled berseem were immediately examined. Twelve 
growing crossbreed lambs were randomly assigned to two groups. First group (6 
lambs; 23.0±1.68 kg) was raised on starter concentrate feed mixture (CFM) plus 
berseem hay as a control ration. The second group (6 lambs; 22.5±1.68 kg) was 
raised on CFM plus BSF. Growth trial was continued for 6 months. Daily weight gain 
(DWG), relative growth rate (RGR), voluntary feed intake, feed conversion, economic 
efficiency, blood parameters were examined. Digestibility trials were conducted in the 
last month of the experiment to determine the utilization and feeding value of tested 
rations. At the end of experiment, three lambs of each group were slaughtered to 
determine carcass traits and anatomy of digestive tract. The main results proposed 
that lambs raised on BSF plus CFM had higher total gain, DWG and RGR (P<0.01) 
than that in control group especially in last two months. Feed conversion (kg DMI/kg 
gain) was better in lambs fed BSF ration than control (8.56 vs. 12.46 kg). The most 
profit and economic efficiency (1.38 LE and 97.5%, respectively) were in BSF group. 
The most of nutrient digestibility, nutritive value and quality index were higher 
(P<0.05) in BSF ration compared with control ration. Rumen parameters values were 
higher (P<0.05) in animals fed BSF rationcompared with control ration. Plasma 
glucose concentration did not differ significantly between two groups, but differed 
significantly (P<0.01) with the advancement of age. Whereas, total protein and 
globulin were (P<0.05) significantly lower in lambs fed BSF ration than those fed 
control ration. The activity of AST and ALT was (P<0.05) greater in control group than 
those in BSF group. Hot carcass, longissimus dorsi weight and yield grade value were 
greater (P<0.05) in BSF than control. Most of anatomy traits of digestive tract did not 
differ significantly between two groups. It could be concluded that growing lambs 
raised on wilted BSF plus CFM had the highest growth performance, feed conversion, 
economic efficiency, quality index, feed utilization, normal health status and better 
carcass traits compared with traditional rising system based on berseem hay plus 
CFM ration. 
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INTRODUCTION 

 
Legumes have always been regarded as an important group of crops 

grown for feeding farm animals because of their nitrogen-fixing properties and 
because they are a relatively rich source of protein (McDonald et al., 1991). 
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Until recently decade, legumes were regarded as being unsuitable for 
ensiling as the fermentation was invariably dominated by clostridia, leading to 
butyrate-type silage. This has been attributed to three factors: firstly they are 
highly buffered, secondly they tend to be having low water soluble 
carbohydrate contents and thirdly they are often of low dry matter content 
(Frame et al., 1998). 

Formic acid is widely used to achieve preservation legumes and direct 
rapid pH drop of ensiled material and eventually the acidity level is adequate 
to inhibit or kill most bacteria and other microorganisms. Therefore, addition 
of formic acid to ensiled material has been reported to have generally positive 
effects on fermentation (Haigh, 1988 and Snyman et al., 1996). Although, 
intake and performance of lambs have been found to be positively correlated 
with grass silage quality (Reed, 1979), lamb performance on grass silage 
alone is poor unless the silage is of extremely high quality, in terms of 
digestibility and chemical composition (Webster and Povey, 1990). Forage 
legumes such as berseem, lucerne and red clover have been shown to have 
higher intake potential and high protein contents compared to grass (Fraser 
et al., 2000). The growing lambs offered red clover silage had a higher 
voluntary silage dry matter intake, total dry matter intake, and metabolisable 
energy intake and therefore resulted in a faster growth rate and better feed 
efficiency compared with either lucerne or grass silage (Speijers et al., 
2005).Thus, it may be possible for lamb producers to improve the 
performance of raising lambs by feeding ensiled legumes as the basal feed 
rather than hay. Berseem clover (Trifolium alexandrinum) could be ensiled as 
a very good quality silage (Flieg score 90) after chopping and wilting for 24 hr 
(about 20% DM) with formic acid treatment (Abd El-Hady et al., 2012a). 

Little information is available currently on growth performance and 
carcass traits of growing lambs when fed ensiled forage legumes. Therefore, 
the objective of this study was to examine effects of raising growing 
crossbreed lambs fed ensiled wilted berseem treated with formic acid plus 
CFM compared to berseem hay plus CFM as a traditional summer feeding on 
growth performance, feed efficiency, feed utilization, carcass characteristics 
and blood metabolites as a measure of nutritional inadequacy. 
 

MATERIALS AND METHODS 
 

The present study was carried out at the Experimental Farm of the 
Animal Production Department, Faculty of Agriculture, Mansoura University. 
The analytical work was undertaken at the laboratories of department. The 
object of this study was to evaluate growth performance, feed efficiency, 
economic efficiency, blood metabolites and carcass characteristics of lambs 
fed chopped berseem silage, wilted for 24 hr with formic acid treatment as the 
best treatment of ensiled berseem in the previous study (Abd El-hady et al., 
2012a

About 8 ton of fresh berseem (3

). 
Ensiling process: 

rd cut) was collected from the field. 
Berseem (Trifolium alexandrinum L.) was mechanically chopped using 
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harvester chopper machine to 2-3 cm of length. The chopped berseem was 
wilted for 24 hr to reduce the moisture content to about 73% before ensiling. 
Wilted berseem was well pressed in layers using wheel tractor to ensure air 
removal and formic acid was sprayed on every layer as 0.5% (5 l/ton as fresh 
matter). After filling of the silo, it was covered by plastic sheet followed by thin 
layer of rice straw and layer of soil to maintain anaerobic condition of silo. 
The ensiled berseem was kept for 2 months before feeding animals. 
Animals and housing: 

Twelve growing crossbreed male lambs (Rahmany x Romanouf; 5 
months old) of 22.7±1.19 kg average live body weight were used in the 
present study and continued about6 months. The animals were randomly 
distributed to two experimental groups according to their live body weight. 
Lambs were kept indoors semi-open stall barn in separated pens. Each pen 
provided adequate feeding space and drinking facilities. The 1st group (n=6; 
23.0±1.68 kg) was received 52% concentrate feed mixture (CFM) and 48% 
berseem hay as a control ration of the farm in summer season. Whereas, the 
2nd group (n=6; 22.5±1.68 kg) was offered 46% CFM plus 54% berseem 
silage treated with formic acid. The amount of berseem hay fed was reduced 
by approximately 15% per day over a 7 days period, and the amount of silage 
fed was increased similarly. The CFM contained, on an air dry basis, 36% 
yellow corn, 22% soybean meal (44% CP), 15% linseed cake, 22% wheat 
bran, 3% molasses, 1.5% calcium carbonate and 0.5% sodium chloride. The 
chemical composition of CFM, berseem hay and silage were shown in Table 
(1). The CFM, berseem silage and hay were offered twice daily according to 
NRC (1985). The feed intake was increased gradually according to increase 
body weight. Mineral blocks were available free choice for all animals under 
the experiment. All lambs were vaccinated with Covexin 8 and injected 
subcutaneously with Ivomecas anti-gastrointestinal parasites. Lambs were 
shaved their wool at the beginning of the experiment. Lambs were weighted 
biweekly for measuring growth performance. Feed was withheld overnight 
before weighing. The lambs were fed on the experimental ration for about 
180 days. Intake and feed conversion were determined on a fresh basis.   
Blood sampling: 

Blood samples from each experimental animal were collected every 
month via jugular vein using heparinized tubes. Blood plasma was separated 
by centrifugation at 3000 r.p.m for 10 minutes and stored at -20oC until 
analyzed for the different blood parameters. Plasma glucose, total protein, 
albumin, createnine and aminotransferases (AST and ALT) were determined 
calorimetrically using commercial kits according to the procedures outlined by 
the manufacture.  
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Table (1): Fermentation quality of berseem silage and chemical 
composition (% as DM) of ingredients and calculated 
experimental rations that fed growing lambs. 

 
Digestibility trials: 

Two digestibility trials were conducted using three ram lambs to 
determine nutrients digestibility coefficients and nutritive values of the 
experimental rations at the last month of feeding trial. Lambs were housed in 
metabolic cages during the digestibility trial. No problems with feet, legs, 
stiffness or health of the lambs were noticed. Feeding of the lambs was done 
as described for lambs in the growth trial. Animals were fed to cover the 
requirements of growing lambs according to NRC (1985). The average of 
body weight of lambs was 39.2 ±0.84 kg at 10 months of age.  

Feed was offered ad libitum throughout the trialtwice daily (at 8.0 AM 
and 4.0 PM) and voluntary intake was measured daily by difference between 
fed and residual. Drinking water was available to each animal allover the 
time. Samples of feeds were taken in the first and last of experiment and kept 
for later analysis. Daily output of feces was determined and a 10% 
subsamples was composited by animal and frozen during the collection 
period of each trial (5 days). Feces samples were dried in forced air oven at 
65o

Rumen fluid samples were collected from all experimental lambs during 
the last day of the digestion trial. The samples were taken by rubber stomach 
tube using gentle mouth suction. About 100 ml of rumen fluid was collected 
just before offering the morning feed (zero time), thereafter at 2 and 4 hr post 
feeding (at timed interval). The collected samples were filtered through 4 
layers of surgical gauze and were immediately used to determine rumen pH 
using digital pH-meter with a combined electrode. The effective natural 
detergent fiber (eNDF) was calculated according to Fox et al. (2000).Then 

C for 48 hr and kept for ground and chemical analysis. 
Rumen fermentation: 

Items CFM Hay BSF Experimental rations 
R1 R2 

DM% 86.2 86.8 27.7 84.02 38.96 
Silage quality 
pH value - - 4.2 - - 
Lactic acid% - - 2.86 - - 
NH3 - -N, mg/dl - 6.3 - - 
Chemical composition % 
OM 94.07 89.73 83.68 92.0 88.1 
CP 17.63 13.60 16.39 15.71 16.92 
EE 3.53 1.92 2.49 2.76 2.93 
CF 11.84 26.33 35.01 18.74 25.14 
NFE 61.07 47.88 29.79 54.79 43.11 
Ash 5.93 10.27 16.32 8.00 11.90 
NDF 31.12 46.44 43.58 38.42 38.27 
ADF 14.56 28.96 27.29 21.42 21.86 
Hemicellulose 16.56 17.48 16.29 17.83 16.41 
Cellulose 9.02 21.41 19.70 14.92 15.15 
ADL 5.54 7.55 7.58 6.49 6.71 
NFC 40.84 26.21 18.2 33.87 27.84 
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samples were stored in dried bottles at -20oC for measuring other 
parameters. Ammonia nitrogen (NH3-N) concentration was measured 
according to Conway (1957) method. Total volatile fatty acids (TVFA's) in 
rumen liquor were measured according to stem distillation procedure as 
described by Warner (1964). Rumen buffering capacity (their ability to resist 
pH change) was also determined as milli-equivalents (mE) of hydrochloric 
acid required to change the pH of 100 ml of rumen liquor to 4.5 according to 
Jasaitis et al. (1987). 
Carcass characteristics:  

Three lambs from each group were slaughtered at the end of the 
experiment to compare carcass characteristics and the anatomical aspects of 
the digestive tract. Lambs were slaughtered after fasting for 18 hours and 
fasting body weight was recorded before slaughter. The digestive tract was 
immediately removed by severing the esophagus which was tied at the 
cardia. The digestive tract was segmented by ligatures into reticulo-rumen, 
omasum, abomasum, small intestine and large intestine. Each segment of 
the digestive tract was emptied from its content, cleaned gently by tab water, 
then its clean fresh tissue weigh and the volume of digesta (physiological 
volume) was measured. Length and internal circumference of the intestinal 
segments was also measured.The warm carcass weight was recorded to 
calculate individual warm dressing percentage. Also, warm carcass length 
was measured. The weight of longissimus dorsi muscle (the 9th, 10th and 11th

Data of the study were analyzed using the General Linear Model (GLM) 
of SAS (2004). Data of nutrients digestibility, feeding values and carcass 
traits were analyzed using one way classification model included treatment 

 
ribs) and their measurements were recorded. Loin cut, kidney fat, mesenteric 
fat weights and yield grade were also measured.Yield grade was calculated 
as = (10 x fat thickness inch) + 0.04 according to USDA, (1992). 
Chemical analysis: 

Proximate analysis (DM, CP, CF, EE and ash) of feedstuffs and feces 
were determined according to A.O.A.C. (1990). The samples of feedstuffs 
and feces also were analyzed for fiber fractions according to the procedures 
of Van Soest, et al. (1991) to determine neutral detergent fiber (NDF), acid 
detergent fiber (ADF) and acid detergent lignin (ADL). Cellulose was 
calculated as = ADF-ADL and Hemicellulose as = NDF-ADF. Non-fibrous 
carbohydrates (NFC) were calculated as: NFC% = OM – (%NDF + %CP + 
%EE) (Calsamiglia et al., 1995).   

For judging the quality of berseem silage, color and odder of silages 
were examined and samples were taken for chemical analysis. Silage 
samples were extracted using 20 g homogenized wet materials with 100 ml 
distilled water in warm blender for 10 minutes (Waldo and Schultz, 1956). 
The homogenized samples were filtered through double layers of cheese 
cloth and filter paper until it becomes clear. Then the filtrate was used to 
determine silage pH directly by using digital pH meter. Lactic acid 
concentration was determined in silage juice colorimetric according to Barker 
and Summerson (1941).  
Statistical analysis: 
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effect. Whereas, body weight, daily weight gain, relative growth rate, blood 
constituents and rumen parameters were subjected using two way analysis of 
variance model included treatment, time and their interaction. Differences 
among the overall means were done using Duncan's multiple range test 
(Duncan, 1955). 
 

RESULTS AND DISCUSSION 
 

The silage contained 80.66% OM, 26.77% NFE, 27.29% ADF, 43.58% 
NDF and 18.2% NFC (Table 1), which was slightly lower than hay. Whereas, 
silage had higher CP, EE and CF% than hay. Conservation of berseem silage 
was a good, as shown by the low pH value (4.2) and low concentration of 
NH3-N (6.3%) and moderate level of lactic acid (2.86%). According to 
Demarquilly (1990), fermentation of high- moisture silages (<30% DM) with 
pH value of 4.0 and <5 to 7% NH3

The main average of TDMI allover the experimental period was 1.219 
and 1.156 kg for control and BSF, respectively which was ranged between 
3.1 and 3.3% of BW. The amount of TDMI / kg

-N is considered excellent. 
Growth performance: 

Data in Table (2) showed the initial and final weight, as well as growth 
rate, intake of dry matter as total and per every one kg daily gain. The initial 
weight was nearly similar between groups, whilst the final weigh of silage 
group (BSF) was higher than control one that fed hay as a main source of 
roughage but without significant differences (51.0 vs. 43.7kg). Therefore, the 
total gain of BSF was greater than control by about 37.7% (being 28.5 vs. 
20.7 kg). The targeted final BW was 45 kg, but lambs fed BSF were heavier 
(being 51 kg) than those fed control ration, probably because of more efficient 
utilization and good quality of silage used compared with control ration. Daily 
weight gain (DWG) of BSF lambs group was higher (P<0.01) significantly 
than those in control group (being 0.155 vs. 0.109 kg/d). 

Similarly, relative growth rate (RGR) was significantly (P<0.01) greater 
in lambs fed BSF ration than control. The rate of both DWG and RGR was 
elevated (P<0.01) significantly in lambs fed BSF ration with the advancement 
of the age especially in the last two months (Fig. 1). During the first 3 months, 
the rate of DWG and RGR was greater in control than BSF, while in the last 3 
months of the trial lambs of BSF group gained faster than control as a 
compensatory growth. This could be due to that lambs consumed little 
quantity in the first month and elevated gradually to the maximum intake of 
silage. The growth rate in present study was in the range of previous studies 
(Butler, 1985; Vipond, 1998 and Speijers et al., 2005) who proposed that the 
growth rate of lambs fed clover silages plus cereals ranged between 100 – 
150 g/d.  

0.75 was slightly lower in BSF 
than control (76.2 vs. 81.6 g/kg0.75) that agreed with those reported by 
Etheridge et al. (1993) who found higher intakes of 77 – 81 g/kg LW0.75/day 
when lucerne silage was offered to sheep. Feed conversion (kg DMI/kg gain) 
of lambs fed BSF ration was better than those of control lambs (8.56 vs. 
12.46 kg). Also, Speijers et al. (2005) showed that feed conversion of lambs 
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fed red clover silage was 8 kg feed/kg gain while it was poorer (16.6 kg feed/ 
kg gain) in lambs fed lucerne silage.  
 
Table (2): Growth performance of growing lambs fed ration containing 

berseem silage treated with formic acid compared with 
traditional farm ration. 

*P<0.05 ; **P<0.01 ; NS= non-significant; 1

 
 
 
 
 
 
 
 
 
 
 
Fig. (1): Daily weight gain and relative growth rate of growing lambs at 

different age months as affected by tested rations. 
 

The results are in agreement with Graham et al. (1992) who found 
similar values of total intake, DWG and feed efficiency of growing lambs fed 
clover silage plus different levels of grains. The improvement of growth rate 
and feed conversion by feeding experimental silage could be due to better 
silage quality in the present study, which is accordance with Thomas (1987); 
Petit and Castonguay (1994). The crude protein intake (CPI) and ME intake 
were significantly (P<0.01) greater in BSF ration than control (Table 4) that 
was directly related to DWG, which in accordance with (Graham et al., 1992). 
Also, CPI in BSF ration (0.162 kg/d) was higher than the maintenance of CP 
to achieve daily growth rates of 150g (NRC, 1985). 

 RGR = daily weight gain/ initial weight gain *100 
 

The profit and economic efficiency of growing lambs are presented in 
Table (3). The average total cost per lamb was 1.484 and 1.413 LE/d for 
control and BSF rations, respectively. Whereas, total price of gain was 1.96 
and 2.79 LE/d/lamb for control and BSF group, respectively. Therefore, the 

Items Control group BSF group ±SE Significance            
Trt Time   Trt*Time 

No. lambs 6 6     
Initial weight, kg 23.0 22.5 1.68 NS ** NS 
Final weight, kg 43.7 51.0 1.68 - - - 
Total gain, kg 20.7 28.5 - - - - 
Daily gain, kg 0.109 0.155 0.011 ** ** ** 
RGR1 0.456 ,% 0.693 0.047 ** ** ** 
TDMI, kg 1.219 1.156 - - - - 
TDMI/ BW, % 3.33 3.10 - - - - 
g DMI/kg 81.6 0.75 76.2 - - - - 
Feed conversion, 
(kg DMI/kg gain) 

12.46 8.56 - - - - 
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profit as total cost/ lambs was higher in BSF than control ration (1.377 vs. 
0.476 LE) and the economic efficiency was 97.5% in BSF vs. 32.1% in 
control ration. These findings are in agreement with Abd EL-Hady (2012) who 
found that the economic efficiency of lambs fed berseem silage treated with 
corn meal or microorganisms mixture, was higher than control ration based 
on hay (98.6 vs. 62.0%).  
 

Table (3): The profit and economic efficiency of growing lambs fed 
tested rations. 

Items Control BSF 
Price / kg DM , LE 1.217 1.222 
DMI, kg/d 1.219 1.156 
Total cost, LE/d 1.484 1.413 
ADG, kg/d 0.109 0.155 
Price of daily gain, LE 1.96 2.79 
Profit (LE) as total cost/lamb 0.476 1.377 
Economic efficiency, % 32.1 97.5 
Market price pt/kg fresh of : CFM = 174; BH = 74; BSF = 23 and kg live body weight gain = 
18.00 LE; Economic efficiency % = (Price of DG – Daily feed cost)/ Daily feed cost x 100. 
 

Digestibility and feeding value:  
Data of digestion coefficients and feeding values of experimental 

rations are presented in Table (4). The total DMI of BSF ration was 
significantly higher (P<0.05) than control during the digestion trial (1.012 vs. 
0.824 kg/d), which resulted in increasing (P<0.01) CPI and MEI in BSF than 
control.  
 

Table (4): Nutrients digestibility and feeding values of experimental 
rations. 

Items Control BSF SE Prob. 
Lambs No. 3 3 - - 
TDMI, kg/d 0.824 1.012 0.02 0.002 
TDMI/BW, % 2.08 2.64 0.14 0.132 
CPI, kg/d 0.130 0.171 0.003 0.002 
MEI, Mcal/d 1.74 2.27 0.03 0.002 
Nutrient digestibility, %:     
DM  60.9 61.5 0.95 0.717 
OM 62.9 70.4 0.68 0.002 
CP 60.5 63.4 1.30 0.185 
EE 62.4 69.1 0.81 0.004 
CF 64.0 70.8 1.10 0.012 
NFE 63.3 73.0 0.79 0.001 
NDF 53.9 64.7 0.95 0.001 
ADF 40.8 49.2 1.82 0.031 
ADL 12.7 17.0 0.73 0.014 
Hemicellulose 71.7 85.3 2.14 0.011 
Cellulose 53.0 63.4 2.60 0.047 
NFC 74.5 78.5 2.27 0.007 
Feeding value:     
TDN% 59.2 63.0 0.67 0.016 
DCP% 9.50 10.7 0.22 0.017 
ME, Mcal/kg 2.11 2.24 0.024 0.016 
NE1 1.33 , Mcal/kg 1.42 0.016 0.016 
RFQ 100.2 2 135.3 7.28 0.027 
QI 1.35 3 1.79 0.091 0.027 

1NE (Mcal/kg) = (TDN% x 0.0245) – 0.12     (NRC, 2001) 
2RFQ (relative feeding quality) = (DMI% of BW) x (TDN% of DM) / 1.23   (Moore, 1994) 
3QI (Quality Index) = 0.0125 x RFQ + 0.097  (Moore, 1994) 
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The results are in agreement with those reported by Spejers et al. 
(2005) who found that average intake of silage DM, total DM, CP intake and 
ME intake was higher for lambs fed the red clover silage versus that for 
lambs offered the lucerne and ryegrass treatment. The digestion coefficient of 
most nutrients was higher (P<0.05) in BSF ration than control. Moreover, 
digestibility of DM and CP tend to be higher in BSF than control ration but 
without significant differences.  

Values of TDN%, DCP%, ME and NE were greater (P<0.05) in BSF 
ration than control. Similarly, the relative feeding quality (RFQ) and quality 
index (QI) were (P<0.05) higher in BSF than control ration that owing to the 
advantage of berseem silage quality compared with hay. The difference 
between BSF and control ration in RFQ and QI values translated its impact 
on growth rates (Moor and Kunkle, 1995). The results are in accordance to 
those by Abd El- Hady et al. (2012a,b).  
Rumen traits:  

The rumen liquor parameters of lambs are given in Table (5). The pH 
and calculated eNDF values were (P<0.01) greater in lambs fed BSF ration 
than control (being 6.9 and 34.8 vs. 6.54 and 26.3 for BSF and control 
groups, respectively). The highest values (P<0.01) of pH and eNDF were at 
zero time (before feeding) and there were declined after feeding at 2 hr and 
then began to elevate again. The interaction between treatment and time of 
sampling was not significant for any ruminal traits. Similar trend was found 
with NH3-N, TVFA's and buffering capacity values, which was higher 
(P<0.05) with lambs fed BSF ration than control. The greater level of NH3

eNDF% = (pH – 5.425)/0.04229  Fox et al. (2000)    *P<0.05 ; **P<0.01 ; NS= non-significant 

-N 
in BSF could be resulted in higher percent of CP and DCP in berseem silage 
than hay, which agreed with Hussein et al. (1995) and Ead et al. (2006). 
Concentration of NH3-N and TVFA's was elevated significantly (P<0.01) after 
feeding (2 hr) and thereafter it was declined gradually, which was 
inaccordance with kinetic pH value. Whereas, buffering capacity had a 
contrary trend that declined (P<0.01) significantly after feeding (2 hr) and 
thereafter it was increased gradually. 

 

Table (5): Rumen liquor parameters of lambs fed experimental rations. 

a, b and c

Items 

 lest square means in the same column with different superscript differ significantly 
(P<0.01) 

pH eNDF% NH3
TVFA's (ml 

eq/dl) -N (mg/dl) Buffering 
Capacity 

Control ration 6.54 26.3 14.3 5.58 6.71 
BSF ration 6.90 34.8 16.0 6.94 8.21 
±SE 0.07 1.61 0.33 0.42 0.24 
Sampling time (hr)      

0 7.05 38.5a 12.4a 4.67c 8.66b a 
2 6.40 23.1c 18.0c 7.28a 6.62a b 
4 6.70 30.2b 15.1b 6.83b 7.11a b 

±SE 0.085 1.98 0.41 0.52 0.29 
Significance      
Trt ** ** ** * ** 
Time ** ** ** ** ** 
Trt*Time NS NS NS NS NS 



Gabr, A. A. et al. 

 298 

Earlier workers found that both digestibility and protein content of ration 
had a significant effect on the concentration of TVFA's in the rumen liquor 
(Topps, 1964). Similar trend and values of pH, eNDF and VFA's were found 
by Sharaf (2008); Abou El-enin (2005) and Abd El-Hady et al. (2012a,b). On 
the other side, El- Shaer et al. (2001) found that ruminal NH3-N and TVFA's 
did not differ significantly by feeding berseem hay or halophytic silage plus 
concentrate. 
Blood metabolite status: 

Data of the concentration of blood metabolites are presented in Table 
(6). Plasma glucose concentration did not differ significantly between groups, 
but differed significantly (P<0.01) with sampling time. Whereas, total protein 
and globulin were lower (P<0.05) significantly in lambs fed BSF ration than 
control. The ration of albumin: globulin was higher (P<0.05) in BSF group 
than controland declined (P<0.05) significantly with sampling time. The 
concentration of AST and ALT as liver function indicators was greater (P< 
0.05) in control than BSF group and differed significantly with sampling time. 
Whereas, AST/ALT ratio and plasma createnine (as a kidney function 
indicator) were not affected by ration type, time or their interaction. All data of 
metabolic profile were below the critical level and within the normal levels as 
reported by Rokha (1985); Allam et al. (1997); Fraser and Moorby (1998) and 
Abdou (1998). The liver function and immune response could be indicated to 
healthy status treated lambs. 
 
Table (6): Blood metabolites of growing lambs fed berseem silage  treated 

with formic acid compared with traditional farm ration. 

a, b and c

Least square means of carcass characteristics of lambs are shown in 
Table (7). Hot carcass weight of lambs fed BSF was higher (P<0.05) than 
control (30.2 vs. 27.3 kg). Whereas, carcass length and hot dressing% did 
not differ significantly by silage feeding. The loin cut was slightly higher, whilst 
longissimus dorsi (L.D.) was significantly (P<0.05) heavier in BSF lambs than 
control. Fat thickness of L.D and kidney fat were greater in BSF lambs than 

 lest square means in the same column with different superscript differ significantly 
(P<0.05) ;  *P<0.05 ; **P<0.01 ; NS= non-significant 
 
Carcass characteristics: 

 Glucose T. Prot. Alb. Glob. A/G r. AST ALT AS/AL r. Creat. 
Treatments: 
Control ration 48.5 5.70 2.94 2.76 1.14 37.0 9.44 3.95 0.86 
BSF ration 47.7 5.23 3.11 2.12 1.79 30.4 7.17 4.65 0.84 
±SE 1.88 0.146 0.076 0.134 0.17 2.15 0.38 0.35 0.027 
Sampling time (month): 

1 48.6 5.34 b 3.38 1.96a 2.02c 31.2a 8.07bc 4.09 b 0.80 
2 59.7 5.18 a 2.95 2.23b 1.68bc 34.9ab 10.1b 3.57 a 0.85 
3 38.9 5.95 c 2.97 2.98b 1.03a 24.0b 5.34c 4.87 c 0.82 
4 45.3 5.39 bc 2.82 2.58b 1.12ab 44.5b 9.57a 4.66 a 0.94 

±SE 2.66 0.21 0.11 0.189 0.24 3.04 0.54 0.50 0.04 
Significance: 
Trt NS * NS ** * * ** NS NS 
Time ** NS ** ** * ** ** NS NS 
Trt*Time NS NS NS NS NS NS NS NS NS 
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control but without significant differences. As well as, mesenteric fat was 
higher (0.890 vs. 0.425 kg) in BSF group than that in control group. Carcass 
of BSF lambs were fatter actual fat thickness (0.4 vs. 0.3 cm) resulting in 
higher yield grades (1.62 vs. 1.22) than carcass from control lambs. The 
anatomy data of gastrointestinal tract indicated that weight of digestive tract, 
omasum and large intestine did not differ between groups. Otherwise, 
reteculo-rumen, small intestine and gastrointestinal content and their percent 
of BW were higher in control than those in BSF lambs, but without significant 
differences. Whereas, abomasum weight and percent of BW were lower 
(P<0.05) in control than BSF lambs. The carcass results are in agreement 
with Petit and Castonguay (1994) who fed lambs silage with or without 
concentrate or fish meal and obtained similar trend but lower values of 
carcass weight, dressing% and fat thickness. Similar results were observed 
by Povey et al. (1990). As well as, Burke and Apple (2007) found similar 
values of dressing%, fat thickness, kidney fat weight and yield grade when 
they compared different breed types of lambs. Rios et al. (2011) evaluated 
anatomy traits of different breeds of lambs and found similar trend as that 
obtained in the present study except for lower values of gastrointestinal 
content and large intestine.      
 
Table (7): Carcass characteristics in growing lambs fed CFM plus 

berseem hay or silage treated with formic acid. 
Items Control BSF ±SE 

Carcass characteristics:     
Hot carcass, kg 27.3 30.2 0.656* 
Carcass length, cm 51.5 51.0 0.42 
Hot dressing % 51.9 52.8 2.37 
Loin cut, kg 2.14 2.39 0.187 
Longissimusdorsi(L.D), kg 0.569 0.679 0.026* 
L.D boonless, kg  0.254 0.270 0.050 
L.D. fat thickness, cm 0.300 0.400 0.076 
Yield grade 1.22 1 1.62 0.30 
Kidney fat, kg 0.143 0.240 0.051 

Organs:    
Mesenteric fat, kg 0.425 0.890 0.147 
Digestive tract, kg 3.04 3.19 0.42 
D.T %BW 5.50 5.74 0.59 
Reticulo-rumen, kg 1.44 1.16 0.117 
R.R %BW 2.64 2.09 0.17 
Omasum, kg 0.217 0.226 0.021 
Omasum %BW 0.396 0.407 0.028 
Abomasum, kg 0.266 0.395   0.025* 
Abomasum %BW 0.483 0.712     0.025** 
Small Intestine, kg 1.35 1.18 0.138 
S. Int. %BW 2.46 2.12 0.25 
Large Intestine 0.237 0.229 0.043 
L. Int. %BW 0.43 0.41 0.068 
Gastrointestinal content, kg 9.81 9.69 1.41 
Gastroint. %BW 17.72 17.43 1.86 

1Yield grade= (10 x fat thickness inch) + 0.04  (USDA, 1992). 
*P<0.05 ; **P<0.01 
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Conclusion: 
From the forgoing results, it could be concluded that growing lambs 

raised on wilted (for 24 hr) BSF plus CFM had the highest growth 
performance, feed conversion, economic efficiency, quality index, feed 
utilization, normal health status and better carcass traits compared with 
traditional rising on hay plus CFM ration.   
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معدلات النمو وقياسات الدم ومواصفات الذبيحة للحملان النامية المنشأة على عليقة 
سيلاج البرسيم 
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أجريت هذه الدراسة لتقدير معدلات النمو والكفاءة التحويلية والقيمه الهضمية وقياسات الدم ومواصفات 
الذبيحة للحملان النامية المنشأة على عليقة سيلاج البرسيم المعامل بحامض الفورميك. تم تقطيع البرسيم بمعدل 

 يوم 60 ساعة وتم السيلجة مع المعاملة بحامض الفورميك. بعد حوالى 24 سم طول وعرض للذبول لمدة 2-3
 من الحملان الخليطة النامية وقسمت 12من السيلجة تم اختبار مواصفات تخمر السيلاج. وقد تم اختيار عدد 

 كجم) نشأت على العلف المركز ودريس 1.68±23.0 حملان ، 6على مجموعتين متساويتين. الأولى (
كجم) فقد نشأت على العلف المركز 1.68 ±22.5 حملان ، 6البرسيم كعليقة مقارنة. أما المجموعة الثانية (

 شهور. وقد تم تقدير معدلات 6وسيلاج البرسيم المعامل بحامض الفورميك. وقد استمرت تجربة النمو لمدة 
النمو اليومى والنسبى ومتوسط المأكول من السيلاج والعلف المركز والكفاءة التحويلية والكفاءة الاقتصادية 

وقياسات الدم. وقد أجريت تجارب هضم فى نهاية التجربة لقياس القيمه الهضمية والغذائية للعلائق المختبرة. 
وفى نهاية تجربة النمو تم ذبح ثلاث حملان من كل مجموعة لقياس مواصفات الذبيحة والقناة الهضمية ومدى 
تأثرها بالتنشأة على سيلاج البرسيم. وقد أظهرت أهم النتائج أن الحملان المنشاة على سيلاج البرسيم بالاضافة 

 (P<0.01)الى العلف المركزكانت أعلى من حملان المقارنة فى معدلات النمو الكلى واليومى والنسبى 
بفروق معنوية. وخاصة فى الشهور الأخيرة من التجربة. كذلك الكفاءة التحويلية كانت أفضل فى الحملان 

 كجم مادة جافة/كجم نمو). وقد حققت مجموعة المعاملة أعلى عائد وكفاءة 12.46 مقارنة ب 8.56المعاملة (
% 32.1 جنيها ، 0.476% على التوالى) عنه فى مجموعة المقارنة (97.5 جنيها مصريا ، 1.38اقتصادية (

على التوالى). وقد كان أعلى معاملات هضم للعناصر الغذائية والقيمة الغذائية ومعامل الجودة وكذلك قياسات 
 فى مجموعة المعاملة عنها فى المقارنة. وقد كان مستوى الجلوكوز فى الدم لم P<0.05)الكرشكان أعلى (

يتأثر معنويا بالتغذية على السيلاج ولكن تأثر معنويا بالتقدم فى العمر. فى حين أن البروتين الكلى والجلوبيولين 
 فى الحملان المنشأة على السيلاج عنه فى المقارنة. كذلك كان نشاط انزيمات الكبد (P<0.05)كان أقل معنويا 

 منه فى الحملان المعاملة. وقد كان وزن الذبيحة ووزن العضلة العينية ومعامل (P<0.05)أعلى معنويا 
yield grade كان أعلى معنويا (P<0.05) فى مجموعة المعاملة عنها فى المقارنة. أما عن أغلب صفات 

القناه الهضمية لم يتأثر بالمعاملات. من نتائج هذه الدراسة يمكن استخلاص أن الحملان النامية المنشأة على 
عليقة سيلاج البرسيم المعامل بالفورميك كانت افضل فى آداءها ومعدلات نموها وكذلك الكفاءة التحويلية 

والاقتصادية والهضمية ومعامل الجودة، وبحاله صحية طبيعية، وكذلك افضل مواصفات للذبيحة بالمقارنة 
 بالحملان المنشأة على العليقة التقليدية الجافة المعتمدة على دريس البرسيم.

 
 قام بتحكيم البحث

 

كلية الزراعة – جامعة المنصورة محمود يوسف العايق أ.د / 
مركز البحوث الزراعية هدى محمد الحسينى أ.د / 


