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ABSTRACT 
 
Twelve mature rams with an average body weight of 65.5±2.8kg were used at Regional Center for Food and Feed 

Station in four metabolism trials to study the effect of feeding a clover hay or potato vine hay or potato vine silage on nutritive 

values, rumen parameters, blood picture and economic efficiency. Determination of silage quality and anti - nutritional factors 

were also studied. Sheep were randomly distributed into 4 equalgroups and housed un seprated cages. The experimental diets 

were given according to NRC (1990).The feeding was 50% concentrate feed mixture (CFM) and 50%  of one the three tested 

ingredients, clover hay , potato vine hay and potato vine silages. Clover hay was fed in the control group, while the other three 

tested rations included potato hay or potato vine silage. The results showed that: Solanine values of potato vines hay (PVH) , 

potato vines silage (PVS) and urea treated potato vines silage (UPVS) were 20.15,8.30 and 7.81 mg / 100g DM ,D respectively. 

The ensiling process sharply decreased solanine content. The two silages were of excellent quality, and had a normal pH 3.95-

4.10 with tendency of  superiority of ureated one. The overall means of TVFA's ranged between 7.75-8.15ml eq/100ml R. L., 

being the higher was recorded for the unureated silage. Potato vines silage (PVS) recorded the least concentration of NH3 –

N(1.72%). The digestibility of OM, NFE and CP of PVH was lower than that of UPVS group, while the highest significant 

(p<0.05) values of TDN (64%), CP(10.70%) and DE(2.98M cal/kg) were recorded with rations containing potato vine silages 

(PVS and UPVS) in comparison with feeding on clover hay. Also, rams given rations containing silages retained more nitrogen 

than other groups. Results explained that blood parameters for the group fed PVH were significantly (P<0.05) lower (RBC, total 

protein, albumin, globulin and cholesterol). However, hematocrit, AST, ALT, urea, creatinine and bilirubin values of PVH group 

were significantly (P<0.05) higher compared to PVS, UPVS and control groups. In conclusion, potato vine unureated silage 

could be used safely, successfully and economically as a good unconventional feed stuffs to raplace clover hay for ruminants, 

thus minimizing environmental pollution. 
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INTRODUCTION 
 

Increasing animal protein production in Egypt 

depend upon the possibility of exploring and utilizing 

all possible and available resources of agriculture co – 

products in animal feeding. Potato vine is agriculture 

one of these waste by-products, which remain after 

potato harvesting. The annual cultivated area of potato 

in Egypt is about 390000 feddans (Ministry of 

Agriculture and Reclaiming Land, 2011), and potato 

by–products and vine are about five tons / feddan. 

Therefore, the total waste materials are about 1950000 

tons which are estimated to be about 390000 tons of dry 

matter. Such quantities are usually under exploited or 

burned in the fields causing environmental pollution. 

The product consists of 88% vine and 12% discarded 

potato. 

Turning potato by – products into hay is a simple 

and appropriate method for conversation. Potato vine 

hay could be used as animal feed ingredient that could 

be used in feeding animals by the small scale farmers. 

Such practice of feeding could decrease the feeding cost 

which is of importance for livestock development in 

Egypt. The major costs involved in the use of this 

material in animal feeding is transportation, processing 

and storage cost since potato vine can be obtained at 

almost no cost.   

Saleh et al (2007) found that potato vine hay 

contains 11.89% crude protein, 56.30% nitrogen free 

extract and 2.76% ether extract. The primary factors 

limiting the utilization of potato vine hay is it’s low 

palatability and its solanine content. Patil et al (1972) 

indicated that feeding common potato (Solanum 

tuberosum) led to solanine toxicity and affected 

performance.  Alozie et al (1978) found that the amount 

of solanine was about 0.01 – 0.1% of potatoes dry 

matter. Morris and Lee (1984) showed that the toxic 

does is considered to be approximately 2-5mg / Kg live 

body weight. Thereby, there is a need for more studies 

on using this by – product in the animal feeding. Saleh 

et al (2007) reported that some process such as 

biological treatments were found to be most effective in 

decreasing solanine content and increasing feeding 

values. 

Therfore, the main objectives of this work were: 

to study the effect of feeding on clover hay on 

potato vine hay or potato vine hay or potato vine silages 

with or without adding urea on nutritive value, some 

rumen parameters, blood picture, solanine content and 

economic efficiency.  
 

MATERIALS AND METHODS 
 

The present study was conducted at Regional 

Center for Food and Feed, Agric. Res. Center, Ministry 

of Agric., Giza, Egypt. 

Potato vine hay:  
Whole fresh green potato vines (aerial parts in 

addition to small infirmity and greenish spots tubers) 

were obtained from the field (About 25 Km from Giza).  

The plants were immediately transported to Regional 

Center, for food and feed. The plants were wilted by 

spreading in direct sun after being chopped (about 10 

cm length). Potato vine hay were shuffled upside – 

down and mixed well every day until its moisture 

content regressed to about 12% (complete sun drying). 

The stock was grinded ground to 3-5 cm length, then 

packed in plastic bags. Representative samples were 

taken and kept in tight plastic container for chemical 

analysis. 
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Potato vine Silage: 

Whole green potato fresh aerial parts in 

addition to small infirmity and greenish spots tubers 

were shopped to about 5-8 cm length, then wilted by 

spreading under direct sun for a day to reach an average 

moisture content of  about 70%. Two silages were made 

in hard plastic barrels with a capacity of about 120 Kg 

each. Six barrels were filled with the two tested 

materials (3 for each treatment).  

The two forms of silages were:  
1- Untreated potato vine silage (PVS). 

2- Potato vine silage supplemented with urea at a level 

of 1% of the potato vines dry matter and sulphur 

equivalent to 10% of urea N- used (UPVS). 

The content of the barrels were pressed by legs 

and stocked to trampling to exclude the air content. 

Finally, each barrel had a tight sealed cover with heavy 

stones to ensure anaerobic condition. Silage barrels 

were kept in closed room during the ensiling period 

which lasted for two months, then the samples were 

taken to test the physical and fermentative 

characteristics (Warner, 1964) and chemical analysis 

according to AOAC (1990). 

Metabolism trials: 

Four metabolism trials were carried out to 

determine nutrients digestibility coefficients, feeding 

values and nitrogen balance of the experimental rations. 

Twelve mature Rahmany rams with an average live 

body weight of 65.5 + 2.8 Kg were used. The animals 

were individually housed in metabolic cages. Each trial 

was carried out with three rams and continued for 31 

days of which 21 days were preliminary period 

following by an experimental period of 10 days through 

which feces and urine were collected. Composite 

samples from collected feces and urine of each animal 

were taken for chemical analysis. 

Experimental rations: 

Four experimental rations were formulated to 

cover maintenance requirements of mature sheep 

according to NRC (1990). Table (1) summarizes the 

four rations applied in this study. 

The concentrate feed mixture (CFM) was offered 

firstly to animals at 8.0 am, while the different 

roughages and forages were offered after concentrate 

consumption. Fresh water as well as minerals and 

vitamins mixture blocks were available in front of 

animals in each cage. The chemical analyses of feed 

ingredients of the experimental rations were as shown 

Table (2). 

 

 

Table 1. The experimental rations used the metabolism trials. 
Ingredients  Rations (Kg) as fresh 

R1(Control) R2(PVH) R3(PVS) R4(UPVS) 
Concentrate feed mixture (CFM) 0.560 0.560 0.560 0.560 
Clover hay (CH) 0.570    
Potato vines hay (PVH)  0.570   
Potato vines silage (PVS)   1.550  
Ureated potato vines silage (UPVS)    1.530 

 

Table 2. Proximate composition of feed ingredients used to formulate the experimental rations. 
 CFM* Clover hay PVH PVS UPVS 
DM (%) 90.15 88.60 89.30 32.50 33.15 
Composition of DM, % 
OM 93.90 91.10 90.70 89.41 90.10 
CP 14.50 14.55 11.95 13.20 15.10 
CF 10.55 28.70 19.20 17.31 17.11 
EE 2.85 2.40 2.75 2.65 2.70 
NFE 66.00 45.45 56.80 56.25 55.19 
Ash 6.10 8.90 9.30 10.59 9.90 
Fiber constituents, % 
NDF 35.27 47.35 41.15 44.10 42.60 
ADF 23.40 36.20 30.10 29.70 28.10 
Hemicellulose 11.87 11.15 11.05 14.40 14.50 
Cellulose 14.30 20.71 17.95 18.33 16.49 
ADL 9.10 15.49 12.15 11.37 11.61 
NFC** 41.28 26.8 34.85 29.46 29.70 
CFM* : Concentrate feed mixture consists of 30% yellow corn , 27% wheat bran , 25% undecorticated cotton seed meal , 12 % rice 

bran, 3% molasses, 2% lime stone and 1% common salt. 

NFC**: Non – fibrous carbohydrate % = OM% - (CP% + NDF% + EE %) according to Calsamiglia et al. (1995). 
 

Samples of different used feedstuffs, rations, 

feces and urine – N were analyzed according to AOAC 

(1990) methods. Fiber fractions as neutral detergent 

fiber (NDF) was determined according to Van Soest and 

Marcus (1964), while acid detergent fiber (ADF) and 

lignin were determined by Robertson and Van Soest 

procedures (1981). Solanine was determined according 

to Carman et al (1984) and Bushway and R. 

Ponnampalam (1985). 
 

Rumen liquor samples were taken from each 

animal in each group at the end of the digestibility trial 

using a stomach tube at 0,3 and 6 hrs after the morning 

feeding. The samples were filtered through a double 

layers of cheesecloth. Ruminal pH was determined 

immediately using Bechman pH meter, while 1 ml of 

concentrated HCl was added to rest of the sample to 

stop microbial activity, filtered through a double layers 

of cheesecloth and stored in polyethylene bottle in a 

freezed until analysis. The total volatile fatty acids 
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(TVFA’s) were analyzed according to Warner (1964). 

The concentration of ammonia – N (NH3- N) was 

determined using magnesium oxide as described by the 

AOAC (1990). 

Blood sampling: 

Blood samples were collected from all rams at 

the end of metabolism trial from the jugular vein before 

morning feeding. Blood samples were then divided to 

two portions, the first one was for the estimation of red 

blood cells, white blood cells(Miller and Weller, 1971), 

hemoglobin and hematocrit (Linne and Ringsrud 1992) 

and the second one was centrifuged for 20 min. at 3000 

rpm and then plasma was separated and stored at – 20 ° 

C till analysis. Plasma samples were used for 

determination of total protein (Weichselbaum, 1989), 

albumin (Doumas et al. 1971), globulin (calculated by 

difference), urea (Patton and Crouch, 1977), liver 

enzymes (Reitman and Frankle, 1957), total cholesterol 

(Monnet, 1983), creatinine (Bartiles, 1971) and bilirubin 

(Monnet 1983). 

Economic study: 

According to market prices of different feed 

ingredients used for formulating rations, the feed cost 

and the price of TDN unit of each experimental ration 

were calculated. The prices of feed ingredients in 

Egyptian pounds (LE / ton) were 2400 concentrate feed 

mixture (CFM), 1700 clover hay (CH), 500 potato vine 

hay (PVH), 150 potato vine silage (PVS) and 160 

ureated potato vine silage (UPVS). 

Statistical analysis: 

Data were analyzed using the general linear 

model procedure of SAS (1996). The differences among 

treatment means were carried out according to Duncan’s 

New Multiple Range Test (Duncan, 1955). 

RESULTS AND DISCUSSION 
 

Chemical composition of the feed ingredients:  

The chemical composition of feed ingredients 

used for formulating rations are presented in Table (2). 

The results showed that the chemical composition of 

concentrate feed mixture (CFM) and clover hay were in 

agreement with that obtained by El – Shinnawy et al. 

(2011 a&b). The data for the chemical composition of 

potato vine hay were within the corresponding ranges 

reported by Saleh et al. (2012). The chemical 

composition of potato vine silage were in agreement 

with those obtained by Saleh et al. (2007). 

Crude protein content of ureated silage (UPVS) 

was noticeably higher than that of the unureated silage 

(PVS), while OM, CF, EE and NFE content of the two 

typess of silages were almost similar.  

Solanine levels are determined in rations 2, 3 and 

4 as well as feces and urine (Table 3). The data 

indicated that solanine significantly increased (P<0.05) 

in PVH diet, feces and urine of the groups fed potato 

vine hay (R2) than those fed rations containing potato 

vine silages (R3 and R4). The total solanine daily intake 

of each animal was 100.75, 41.50 and 39.50 mg for 

PVH, PVS and UPVS, respectively. On the other hand, 

the feces and urine followed similar trend. The 

reduction of solanine in silages may have been due to 

the action of ensiling process and urea supplementation. 

The results agreed with those obtained by Alozie et al 

(1979). The toxic dose of solanine is considered to be 

approximately 2-5 mg/ kg live body weight (Chaube 

and Swinyard, 1976), while the solanine intake of sheep 

in the present study was less than the toxic dose. 

 

Table 3. Solanine content of PVH, PVS and UPVS rations consumed, feces and urine of Rahmany rams  (DM 

basis). 

Items 
Solanine consumed (mg / 100g) Solanine consumed (mg / h/ day) 

PVH PVS UPVS PVH PVS UPVS 
Diets 20.15

a 
8.30

b 
7.81

 b
 100.75

 a
 41.50

 b
 39.50

 b
 

Feces 6.18
 a
 2.81

 b
 2.95

 b
 30.85

 a
 14.05

 b
 14.75

 b
 

Urine 3.87
 a
 1.79

 b
 1.86

 b
 19.33

 a
 8.95

 b
 9.30

 b
 

The rest 10.10
 a
 3.70

 b
 3.00

b 
50.57

 a
 18.50

 b
 15.45

 c
 

a,b and c means within the same row with different superscripts are significantly different at (P<0.05).  

 

Dalvi and Bowie (1983) reported that solanine is 

a toxic glycoalkaloid, it adversily affects on protein 

digestibility and growth performance. Swinyard and 

Chaube (1973) and Chaube and Swinyard (1976) 

reported that solanine is tratogenical and toxicological 

phenolic compound.  

Silage quality: 

The two types of silages were of excellent quality 

and have a firm texure, yellowish green color and free 

from molds. 

The pH value is the simple test for the prediction 

of silage quality; it reflects the changes that occur 

during ensilage (Johnson et al., 2002). Many 

investigators indicated that good quality silage should 

have a pH value ranging between 3.8 and 4.5 (Ranjhan,  

 

 

1980; Andrae et al., 2001; Ahmed, 2005 and El- 

Shinnawy et al., 2011 a&b). The pH values of the 

experimental silages used in these trails are presented in 

Table (4). The results indicated that silage made from 

UPVS had higher content of ammonia – N than the 

unureated silage, this could mainly be due to the higher 

content of NPN which is converted to NH3- N during 

fermentation. These results agreed with those reported 

by Hieu (1969) and El - Shinnawy et al. (2011a &b). 

The results recorded for the silage quality were in 

agreement with Flynn (1981) and Mc Donald et al 

(1973) who reported that the concentration of NH3-N as 

% DM of a good quality silage being usually less than 

2.87%. The present results emphasized the relationships 

between the decreased pH values associated with a 

decrease in ammonia – N production. 
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Table 4. Quality characteristics of potato vines 

silages (% DM) supplemented with or 

without urea. 
Parameters PVS UPVS 
DM, % 32.50 33.15 
CP,% 13.20 15.10 
Ash, % 10.59 9.90 
pH 3.95 4.10 
Lactic acid, % DM 5.95 5.35 
Acetic acid, % DM 1.62 1.85 
Butyric acid, % DM  0.40 0.44 
Total VFA’s, % DM 8.15 7.75 
NH3 – N as % DM 1.72 2.31 
DM loss, % DM 3.35 3.22 

The results indicated that total VFA’s for the two 

treatments ranged between 7.75 – 8.15% being 

somewhat higher for unureated silage, these results were 

inagreament with the values obtained by Shaver et al. 

(1985) and Etman et al. (1994) with corn silage and El- 

Shinnawy et al. (2011 b) with vine broad bean silage. 

The high quality silage is characterized by high total 

VFA’s concentration    (Langston et al., 1985 and El – 

Shinnawy, 2003). The latic acid concentration of the 

two types of silages were 5.95 and 5.35% on DM basis 

of unureated and urea treated vine potato silages, 

respectively. It is noticed that lactic acid concentration 

decreased with adding urea to silage during ensiling. 

Chemical composition of the experimental rations: 

The chemical composition of the four 

experimental rations which used in the metabolism trials 

were as shown in Table (5). The results indicated that 

DM% ranged from 46.90 to 89.70% being higher for R1 

and R2 containing clover hay or potato vine hay, 

respectively. The decreased dry matter content in rations 

3 and 4 may have been due to the high moisture content 

of silage (about 70%). 

 

Table 5. Chemical analysis of the experimental 

rations. 

Items 

Rations 

R
1

(C
o

n
tr

o
l)

 

R
2

(P
V

H
) 

R
3

(P
V

S
) 

R
4

(U
P

V
S

) 

DM,% 89.30 89.70 46.90 47.45 
Composition of DM, % 
OM 92.40 92.30 90.50 91.10 
CP 14.50 13.45 13.60 15.05 
CF 19.45 15.10 13.50 13.40 
EE 2.55 2.82 2.70 2.75 
NFE 55.90 60.93 60.70 59.90 
Ash 7.60 7.70 9.50 8.90 
NDF 41.30 38.20 39.65 38.95 
ADF 29.80 26.75 26.55 25.75 
Hemicellulose 11.5 11.45 13.10 13.20 
Cellulose 17.51 16.12 16.33 15.40 
ADL 12.29 10.63 10.22 10.35 
NFC 34.05 37.83 34.55 34.35 
R1= 500g CFM +500g clover hay (CH). 

R2= 500g CFM +500g potato vines hay. 

R3= 500g CFM +1500g potato vines silage. 

R4= 500g CFM +1500g 1% ureated potato vines silage. 

 

There were no pronounced differences in OM, 

EE, NDF, ADF, hemicellulose and cellulose content 

among the different rations. As expected, the CP content 

of the ration enriched with urea (R4) was somewhat 

higher than that of the unsupplemented ones. Also, the 

data are clearly indicated that the NFE was increased in 

silage diets where CF was decreased as in the PVH and 

control ration. Non fibrous carbohydrate (NFC) ranged 

from 34.60 – 38.10 in the experimental rations. 

Calsamiglia et al (1995) stated that rations formulated 

for 35 to 42% NFE (DM basis), should avoid 

disturbances related to feeding high levels of starche 

grains. The higher ash content recorded for R3 and R4 

compared with R1 & R2 may be related to the relatively 

high ash content of silages which may be attributed to 

soil contamination occurred during silage making. 

Digestibility coefficients and nutritive values: 

 Digestibility coefficients and nutritive values of 

the experimental rations are presented in Table (6). The 

reduction in digestibility coefficients of OM , NFE and 

CP of the ration containing potato vine hay (R2) were 

accompanied with a decrease in the feeding value of this 

diet expressed as TDN (%) , digestible energy (Mcal / 

Kg DM) or digestible crude protein (%) than those 

obtained with silage rations. This reduction in nutrients 

digestibility and feeding value of R2 may be attributed 

to the high level of solanine in PVH. This is in 

agreement with the finding reported by Parfitt et al. 

(1982); Azim et al. (1984) and Saleh et al. (2007) who 

reported that solanine affects the digestibility of DM 

and CP. 

 

Table 6. Nutrient digestibility and feeding values of 

the experimental rations. 

Items 

Experimental rations 

R1 
(Control) 

R2 
(PVH

) 

R3 
(PVS) 

R4 
(UPVS) 

SE 

Digestibility coefficient (%) 
DM 67.15bc 66.05c 68.15 b 70.10a 

+ 0.79 
OM 65.10 c 64.25 c 69.33 b 71.33 a +0.61 
CP 68.30b 67.95 b 70.33 a 71.10 a + 0.49 
CF 45.70 c 46.62 c 48.15 b 50.17 a +0.91 
EE 67.55 b 68.15 b 70.15 a 71.10 a +0.82 
NFE 70.12 b 69.33 b 72.75 a 72.10 a +0.73 
NDF 66.75 b 65.75 b 68.15 a 69.16 a +0.10 
ADF 63.15 a 63.85 a 61.33 c 62.10 b +0.89 
Hemicellulose 76.10 b 70.22 c 81.90 a 83.04 a +1.12 
Cellulose 65.20 a 66.50 a 64.10 b 65.45 a +0.92 
ADL 60.22 a 59.81ab 57.10c 58.17 b +0.72 
NFC 86.71 a 85.45 b 86.20 a 87.09 a +0.85 
Feeding value (%) 
TDN 61.87b 62.74 b 63.99a 64.58 a  
DCP 9.90 b 9.14c 9.57 b 10.70 a  
TDN:CP (ratio) 6.25 6.87 6.87 6.04  
DE*(Mcal/kg DM) 2.73 2.77 2.82 2.98  
ME**( Mcal / Kg) 2.20 2.23 2.28 2.30  
NE***(Mcal / Kg) 1.40 1.42 1.45 1.46  
a,b and c means within the same row with different superscripts 

are significantly different at (P<0.05). 

DE*(Mcal / kg DM) = TDN % × 0.04409 (NRC, 1985). 

ME** ( Mcal / Kg) = TDN % × 3.56 ( Mc Donald et al ., 1973). 

NE*** ( Mcal / Kg) = (TDN  % × 0.0245) – 0.12 (NRC, 2001). 
 

The present results showed that the rations 

containing potato vine silages either with or without 

urea supplement resulted in higher (P<0.05) digestion 

coefficients of most nutrients, and NDF and nutritive 
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values compared with rations containing potato vine hay 

or clover hay. These results may be attributed to the 

microbial effects which cause rolubilization of 

carbohydrate esters of phenolic monomers in the cell 

wall (Ørskov et al, 1983; Rooke et al., 1988; Smith et 

al., 1993 and Yan et al., 1996). In this respect, Hassan 

et al (2009) indicated that the ensiling process sharply 

decrease the presence of anti- nutritional material such 

as solanine which might explain the increased 

digestibility and feeding values of the types of silages. 

In generall, ensiling process led to increase nutrients 

digestibility and feeding values of the diet. However, no 

significantly differences were obtained in nutrients 

digestibility and TDN of rations containing clover hay 

or potato vine hay.   

Nitrogen balance (NB): 

Results concerning nitrogen intake, excretion and 

balance recorded for sheep given the experimental 

rations are presented in Table (7). 

The data indicate that animals given R1 and R4 

showed significantly (P<0.05) higher nitrogen intake 

compared with R2 and R3. All animals were in positive 

nitrogen balance. The highest values of NB were 

recrded for R3 and R4 (containing potato vine silages), 

while the lowest values were observed for the group fed 

R2 but there were no significant difference between R3 

and control one. The improvement with rations 3 and 4 

were possibly due to the ensiling the process. These 

results were in agreement with those obtained by 

Shoukry et al. (1999) and El - Shinnawy (2010). 

Therefore, it is suggested that rams utilize N of the 

rations containing silages (R4 and R3) more efficiently 

than ration 2 (containing potato vine hay), respectively. 

In this respect, Ghanem et al (2000) and El – Shinnawy 

et al (2011 a&b) reached similar conclusion with lambs 

fed silages with concentrate feed mixture.  

 

Table 7. Nitrogen utilization of rams fed the experimental rations. 

Items 
Rations 

R1(Control) R2(PVH) R3(PVS) R4(UPVS) 
Nitrogen intake (g/h/d) 23.00

a 
21.30

b 
22.22

b 
24.91

a 

Fecal nitrogen (g/h/d) 8.25 6.63 6.42 8.79 
Digested N (g/h/d) 15.25 14.67 14.80 16.12 
Urinary N (g/h/d) 11.96 11.69 11.15 11.70 
Nitrogen retention (g/h/d) 3.29

b 
2.98

c 
3.65

ab 
4.42

a 

% of N- intake (g/h/d) 14.18 13.85 16.77 18.36 
% of N – digested (g/h/d) 21.57 20.31 24.66 27.42 
a,b and c within the same row with different superscripts are significantly different at (P<0.05). 

Rumen parameters: 

Data of some rumen parameters are shown in 

Table (8). The results indicated that the means of rumen 

pH values were within the normal ranges (5.5 – 7.3) as 

reported by Hungate (1966) and adequate for 

cellulolytic bacteria activities. There were insignificant 

(P< 0.05) differences in rumen pH among the different 

rations. The pH value decreased after 3 hrs post feeding 

(6.70) compared with that obtained immediately before 

feeding (7.24), then it increased significantly again to 

reach 7.01 after 6 hrs post feeding. The decreasing of 

pH after feeding might be due to the increasing of 

TVFA’s concentration in rumen liquor (Srivastava et 

al., 1983. El – Deep, 2001. El- Shinnawy, 2003 and El – 

Shinnawy et al. 2011 a&b). 

 

Table 8. Effect of experimental rations on some rumen parameters of rams at different times of sampling. 

Items 
Time of 

sampling 
(hrs) 

Experimental rations 
R1(Control) R2(PVH) R3(PVS) R4(UPVS) mean 

pH 

0 7.18 7.33 7.30 7.15 7.24
 a
 

3 6.65 6.71 6.78 6.66 6.70
 c
 

6 7.15 7.01 6.94 6.95 7.01
b
 

mean 6.99 7.02 7.01 6.92 - 

NH3 – N 
(ml /100 ml R. L.) 

0 15.33 14.55 13.11 12.65 13.91
 c
 

3 20.17 18.91 18.33 19.10 19.13
 a
 

6 15.98 14.81 12.95 12.87 14.15
 b
 

mean 17.16
a 

16.09
 b
 14.80

 c
 14.87

 c
 - 

TVFA’ s 
(ml eq /100 ml) 

0 5.92 6.33 6.91 7.85 6.75
 c
 

3 9.75 9.95 10.33 10.22 10.06
 a
 

6 6.87 6.25 7.15 7.72 7.00
 b
 

mean 7.51
b 

7.51
 b
 8.13

 a
 8.60

 a
 - 

a,b and c means within each row or within each column within each trait having similar letter are not significantly different at (P< 0.05). 

 

The ruminal NH3 – N concentration recorded for 

rams fed rations at 3 and 4 h containing potato vines 

silages were significantly (P< 0.05) lower than that 

observed  in the other rations. These results are in 

agreement with those obtained by El-Shinnawy et al.  

( 2011 a and b). Lower ruminal NH3 – N concentration  

 

may give best utilization of ammonia – N by rumen 

microbes (Saxena et al., 1971). Comparing sampling 

time results indicated that the minimum ruminal NH3- N 

concentration was recorded at 0 time, then it increased 

(P<0.05) to the maximum at 3 hrs post feeding then 

tended to decrease (P<0.05)  again at 6 hrs post feeding. 
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Almost similar results were obtained by Ahmed (1995); 

Abdo Azzam (2002); El- Shinnawy (2003) ; Gabr et al 

(2010) and El- Shinnawy et al (2011 a&b). 

The results showed that the overall means of 

TVFA’s concentrations were significantly (P< 0.05) 

higher for rams fed rations 3 and 4 than other groups, 

while there was no significant difference between the 

two groups fed rations 1 and 2 . These results are in 

agreement with those obtained by Mohamed et al 

(2000), El- Shinnawy (2010) and El- Shinnawy et al. 

(2011 a & b) who found that TVFA’s concentrate 

increased with silage feeding. The pattern of TVFA’s 

values followed the reverse trend of the obtained NH3 – 

N values.  

Blood parameters: 

The results of the blood parameters are illustrated 

in Table (8). Data indicated that group fed on PVH had 

significantly (P< 0.05) decreased RBC, total protein, 

albumin, globulin and cholesterol/ but significantly  

( P<0.05) increased hematocrit, liver enzymes (AST, 

ALT), urea, creatinine and bilirubin compared with 

PVS, UPVS and control groups. At the same time, there 

were no variations between rations containing potato 

vines silages and control groups. These results were in 

accordance with those obtained with Dalvi (1985) and 

Saleh et al. (2007& 2012). 

In general, all obtained blood parameters values 

were within the normal range. Rakha (1988) reported 

that the normal levels of serum urea- N in sheep range 

from 8 to 40 mg / dl. While, the normal plasma 

creatinine level is ranged between 1.2 and 1.9mg/ dl in 

sheep blood (Kaneko, 1989). The values for AST and 

ALT reported  by Abd El- Kareem (1990) ranged from 

24 to 65 and from 14 to 37 U/L for AST and ALT, 

respectively.  The present estimates of total protein was 

close to the value (6-9 g / dl) reported by Smith et al 

(1974) and (6-8 mg / dl) reported by Recce (1991). 

 

Table 9. Effect of experimental rations on some blood parameters of Rahmany rams. 

Items 
Experimental rations 

R1(Control) R2(PVH) R3(PVS) R4(UPVS) 
RBC (x10

6
 /UL) 10.34

a 
8.33

b 
10.21

a
 10.39

 a
 

WBC (x10
3
/UL) 7.61

 a
 6.98

 a
 7.71

 a
 7.59

 a
 

Heamoglobin (g/dl) 9.42
 a
 8.12

 b
 9.39

 a
 9.13

 a
 

Hematocrit (%) 22.15
 b
 33.11

 a
 21.81

 b
 23.15

 b
 

Total protein (g/100 ml) 8.75
 a
 7.10

 b
 8.69

 a
 8.81

 a
 

Albumin (g/100 ml) 4.95
 a
 3.41

 b
 4.86

 a
 4.79

 a
 

Globulin (g/100 ml) 3.71
 a
 2.95

 b
 3.69

 a
 3.69

 a
 

AST (U/ ml) 37.25
 b
 55.10

 a
 39.15

 b
 36.15

 b
 

ALT (U / ml) 32.31
 b
 37.20

 a
 30.61

 b
 30.81

 b
 

T.cholesterol (mg /100 ml) 81.15
 a
 55.10

 b
 78.11

 a
 79.81

 a
 

Urea (mg /100 ml) 20.13
 b
 27.95

 a
 19.33

 b
 20.31

 b
 

Creatinine (mg / 100 ml) 1.26
 b
 1.85

 a
 0.95

 b
 0.89

 b
 

Bilirubin (mg / 100 ml) 0.36
c 

0.92
 a
 0.68

 b
 0.71

 b
 

a,b and c means in the same row with different superscripts are significantly different (P< 0.05). 
 

Economic study: 

The feed cost and the price of TDN unit of each 

experimental ration are presented in Table (10). The 

results indicated that the highest cost was recorded for 

the control ration (clover hay ration), while the lowest 

cost was recorded for R3. (potato vine silage ration, 

PVS). The other two rations had intermediate and nearly 

similar values. So, the highest price of TDN unit was  

 

noticed with R1followed by rations 2, rations 3 and 4 

were similar and had lowest values.  

The use of all potato vines rations decreased the 

price of TDN unit compared with clover hay ration 

(R1). The highest % of decreasing price of TDN unit 

was recorded for rations 3 and 4 which had similar % of 

decreasing in prices followed by R2. 
 

Table 10. Feed cost and prices of TDN unit of the experimental rations. 

Items 
Experimental rations 

R1(Control) R2(PVH) R3(PVS) R4(UPVS) 
Feed cost (P.T.) 205 145 143 143.9 
TDN, % 61.87 62.74 63.99 64.58 
Price of TDN unit (P.T.) 3.31 2.31 2.23 2.23 
% of decreasing price of TDN unit than that of 
control 

- 30.42 32.83 32.83 

Including 5 P.T. as a cost of vitamins and minerals mixture for animal / day. 
 

CONCLUSION 
 

In conclusion, potato vine treated with urea or 

unureated silages could successfully be used safely, and 

to replace clover hay in ration of rams at 50%, with 

viable economic value of return.   
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 من عزوش البطاطس في علائق الأغنام بإستخذام المعاملاث البيولوجيت الأغنام إستفادةتحسين 
 وممذوح محمذ طاهز عيسوى أحمذ محمذ الشناوى

 مصز –جيزة  –مزكز البحوث الزراعيت  -المزكز الإقليمي للأغذيت والأعلاف
 

لإسخفبدة يٍ عشش انبطبطس كًصذس عهف صذيذ فً حغزيت انًضخشاث وكزا يحبونت ححسيٍ قيًخه انغزائيت يى هزا انبحذ نذساست إيكبَيت احى حصً

علاف أو عذو حذعيًه. ونقذ أصشيج انخضشبت بًحطت حضبسة انًشكض الإقهيًً نلأغزيت والأببنيىسيب نخصُيعه فً صىسة دسيس أو ببنسيهضت سىاء بخذعيًه 

دسيس انبشسيى  أودسيس عشش انبطبطس أو سيلاصت نًقبسَت انخغزيت عهً كضى فً أسبع حضبسة حًزيم غزائً  56صٌ بإسخخذاو إرًُ عشش كبشبً بًخىسظ و

دساست َىعيت انسيلاس وانًىاد انًزبطت أيضبً عهً انقيى انغزائيت، قيبسبث سبئم انكشش، صىسة انذو وانكفبءة الإقخصبديت كًب حى  انُبييت فً علائق الأغُبو

عهيقت انًقبسَت بـ % يخهىط عهف يشكض وحى حغطيت 61ً واشخًهج صًيع انعلائق عه NRC (0991)ث انـ زيت انحيىاَبث طبقبً نًقشساحى حغنهخغزيت.و

 سيلاس عشش انبطبطس غيش يذعى انيىسيب أو عشش انبطبطسدسيس ببنخغزيت عهً أيب انًعبيلاث انزلاد فقذ حى حغطيت الاحخيبصبث  .% دسيس بشسيى61

فً دسيس عشش انبطبطس، سيلاس عشش انبطبطس وسيلاس  كبَج قيى انسىلاَيٍ:يب يهً  طبطس يذعى ببنيىسيب ونقذ أظهشث انُخبئشبان سيلاس عشش أو

نً إَخفبض حبد فً أدث عًهيت انسيهضت إ ، عهً انخىانً. ويبدة صبفت صشاو 011شاو / يههيض 1.00و  1..0، 51.06بنيىسيب هً بعشش انبطبطس انًذعى 

بنيىسيب وكبٌ انًخىسظ ب( يع حًيض انسيلا س انًعبيم 0.01-96..يت )عت طبيانسيلاس يًخبصاً وراث دسصت حًىض . وكبٌ كلا انُىعيٍ يٍحىاصذ انسىلاَيٍ

بذوٌ إضبفت  َىعبً يب يع انسيلاس وكبٌ يشحفعبً سبئم كشش يههً  011يههً يكبفًء /  0.06-1.16انعبو نخشكيض الأحًبض انذهُيت انطيبسة يخشاوط يب بيٍ 

%(.كًب أظهشث انُخبئش إَخفبض يعبيلاث هضى انًبدة انعضىيت، انًسخخهص 0.15. وسضم سيلاس عشش انبطبطس أقم حشكيض لأصوث الأيىَيب )يىسيب

عُىي فً قيى انًشكببث انكهيت بيًُب وصذ إسحفبع ي خبنً الآصوث وانبشوحيٍ انخبو نعهيقت دسيس عشش انبطبطس عٍ علائق سيلاس عشش انبطبطس،

خشي.كًب انًهضىيت وانبشوحيٍ انخبو وانطبقت انًهضىيت كيهى كبنىسي / كضى يع انعلائق انخً ححخىي عهً سيلاس عشش انبطبطس ببنًقبسَت ببنعلائق الأ

ج انُخبئش إَخفبض ببقً انعلائق.كًب أوضحيشحفعبً عٍ  ييضاٌ الأصوثسيلاس عشش انبطبطس كبٌ  أظهشث انُخبئش أٌ انكببش انخً حغزث عهً عهيقت بهب

% يع انعهيقت انخً 6َخفبض يعُىي عهً يسخىي وكبٌ الإىييٍ، انضهىبيىنيٍ وانكىنيسخشول( يانحًشاء، انبشوحيٍ انكهً، الأنب يقبييس انذو )كشاث انذو

انيىسيب، انكشيبحيُيٍ، وانبهيشوبيٍ يع عهيقت ، AST ،ALT% قيى انـ 6ححخىي عهً دسيس عشش انبطبطس، بيًُب صادث صيبدة يعُىيت عهً يسخىي 

. فضلاً يىسيب بأيبٌ وَضبطبذوٌ إضبفت دسيس عشش انبطبطس يقبسَت ببنعلائق الأخشي.وحخهص انذساست إنً إيكبَيت إسخخذاو سيلاس عشش انبطبطس 

 ًضخشاث ونخقهيص انخهىد انبيئًدسيس انبشسيى فً علائق ان بذلاً يٍيذة غيش حقهيذيت ذعٍ إقخصبديبث إسخخذايه كًبدة عهفيت ص
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