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ABSTRACT 

This work was carried out on growing 

Rahmani lambs to investigate the effect of using 

silage made from some legume and/or grasses 

on growth performance as well as some rumen 

and blood parameters. Thirty lambs divided into 

5 groups (6 animals each) were fed ad libitum 

on Cowpea (CW), Millet×Napier grass hybrid 

(MN), Cowpea - Millet× Napier grass hybrid 

(CW-MN), Sesbania sesban (SS) and Sesbania-

Millet× Napier grass hybrid (SS-MN) in five 

experimental treatments. Concentrate feed 

mixture (CFM) was offered with experimental 

groups to cover 1% of body weight. The 

feeding trial lasted 112 days. Three lambs of 

each group were involved in digestion trial to 

evaluate the feeding values of the tested diets. 

Results showed that, DM, CP and EE 

were higher and NFE was lower in SS and CW 

than MN. The highest OM content was 

recorded with SS (90.50%) while, CW recorded 

the lowest value (86.60%). The digestion 

coefficients of OM, CF and CP of mixture 

silage (CW-MN) and (SS-MN) were 

significantly (P<0.05) higher than the other 

silage groups (CW, MN and SS). The same 

trend was observed also with DM, EE and NFE 

digestibility. Thus, the TDN values of both of 

CW and MN were significantly lower compared 

with their mixture silage (CW-MN). Similarly, 

the TDN value of SS-MN mixture silage was 

significantly (P<0.05) higher than those in SS 

and MN single silages. The highest value of 

DCP was recorded with SS (14.95) followed by 

CW (14.19), SS-MN (12.74) and CW-MN 

(11.84) and the lowest with MN (7.01) where 

all differences were significant. The daily feed 

intake tended to increase with SS-MN group 

(69.0g/ kgW
0.75

) and CW-MN group 

(68.56g/kgW
0.75

) compared with the other 

silage groups. The highest value of water 

consumption was recorded with SS group 

whereas, CW-MN group recorded the lowest 

value. The effect of legume or grass silage and 

their mixtures on some rumen parameters were 

significant. Whereas, the effect of silage 

treatments on most blood parameters were not 

significant. 

As for growth rate, the highest value 

was recorded with group SS-MN (137g) 

followed by CW-MN (133g), SS (124g) and 

CW (120g) and finally MN that recorded the 

lowest value (115g). The differences among 

groups were significant. The same positive 

effect of mixtures silage was observed also with 

feed utilization efficiency based on DM and 

TDN. Accordingly, it could be recommended to 

using mixtures silage such as SS-MN and CW-

MN in growing sheep rations owing to their 

positive effect on growth performance. 

Key words: Sesbania, intercropping, 

digestibitity, rumen, blood, growth.  

INTRODUCTION 

Shortage of feed supply is the main 

constraint for any further increase in animal 

production in Egypt. Furthermore, farm animals 

suffer malnutrition particularly during summer 

season where green forages with reasonable 

protein content are not adequate. 

Attempts were carried out to introduce 

new green forages or silages containing higher 

protein content such as Cowpea (Gabra et al., 

1991), Kochia indica (Shehata et al., 2001) and 

Sesbania sesban (Soliman et al., 1997) singly or 

as mixtures with grass. The common green 

forages in summer season are Millet, Napier 

grass and Sorghum grasses which contains low 

protein. So, needs to protein sources as legume 

forages is required to formulate more balanced 

rations. High yielding and high quality legume-

grass mixtures play an important role in forage-

animal production system (Mooso and Wedin, 

1990 and Fathia et al., 2008). 

Moreover, using Sesbania sesban silage 

and their mixtures with grasses in small 

ruminant ration had a positive effect on 

metabolic parameters and productive 
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performance (El-Kholany, 2004). Similarly, 

other studies were carried out utilizing some 

mixtures of legumes and grass in ruminant 

feeding such Cowpea with Sorghum (Gabra et 

al., 1991), Kochia indica with Teosinte (Ahmed 

et al., 2001 and Shehata et al., 2001) and 

Sesbania sesban with Teosinte (Soliman and 

Haggag, 2002).  

In a recent study on cultivation and 

evaluation of some green forage mixtures and 

its utilization by feeding lactating Zaraibi goats, 

the results indicated that the mixtures of 

Sesbania-Sudan grass, Cowpea-Millet and 

Cowpea-Millet× Napier grass hybrid which 

available in summer had high feeding quality 

that offer good alternative to the acute shortage 

of good quality forages in summer (Fathia et al., 

2008). They concluded that feed conversion and 

economical feed efficiency to produce one kg 

milk with Zaraibi goats were better with both of 

Sesbania-sudan grass and Cowpea - Millet× 

Napier grass hybrid. The aim of this work was 

to investigate the effect of making silage of 

Millet× Napier grass hybrid grass mixture and 

Sesbania or Cowpea legumes and their mixtures 

on their feeding values and the growth 

performance of Rahmani lambs when fed on 

them. 

MATERIALS & METHODS 

The experimental work of the present 

study was conducted at El-Serw Experimental 

Research Station, Animal Production Research 

Institute, Agriculture Research Center, Egypt . 

In a comparative feeding trial, thirty 

Rahmani lambs aged about 5 months and 

weighed on average 28.90 ± 0.21 kg were 

divided randomly into five similar groups and 

housed in semi-roofed barns 4×3×5 meters. 

Groups were fed on silage made of;1st group, 

Cowpea (CW), 2nd group, Millet × Napier 

grass hybrid (MN), 3rd group, Cowpea-

Millet×Napier grass hybrid (CW-MN), 4th 

group, Sesbania- Millet× Napier grass hybrid 

(SS) and 5th group, Sesbania- Millet× Napier 

grass hybrid (SS-MN). In addition all groups 

were fed 1% of body weight concentrate feed 

mixture (CFM).The CFM was offered twice 

daily at 8 am and 4 pm, while silage were fed 

ad libitum. Drinking water was available all the 

time. 

Lambs were weighed at the beginning of 

the experiment and then biweekly over the 

experimental period lasted 112 days. Five 

digestibility trials were conducted using 12 

growing lambs (3 animals in each group) at the 

end of feeding period to evaluate the nutritive 

values of the tested diets. Samples of feed and 

feaces were analyzed according to A.O.A.C. 

(1995). Rumen fluid samples were taken from 

lambs during the last month of the feeding trials 

using stomach tube before feeding (0, 4 and 8 

hrs post-feeding. The samples were filtered 

through three layers of gauze and used to 

determine pH values. Ammonia nitrogen (NH3-

N) concentration was measured according to 

Conway (1957), total volatile fatty acids 

(TVFA's) according to the technique described 

by Warner (1964) and microbial protein was 

determined according to Schultz and Schultz 

(1970). Blood samples were taken via the 

jugular vein in evacuated tubes. Samples were 

kept at room temperature for 45 min, 

centrifuged at 4000 r.p.m. for 15 min. The 

blood serum were separated into clean dried 

glass vials and stored frozen at -20°C until 

analysis for total protein according to 

Armstrong and Carr (1964), Albumin (Daumas 

et al., 1971), glucose (Trinder, 1969), urea-N 

(Patton and Crouch, 1977), creatinine (Husdan, 

1968) and alkaline phosphatase (Belfied and 

Goldberg, 1971). 

Data were statistically analyzed using 

SAS (2003). The significant differences among 

means were assigned according to Duncan 

(1955). 

RESULTS & DISCUSSION 

1- Chemical composition: 
The chemical composition of feed 

ingredients are presented in Table 1. It was 

noticed that the highest dry matter (DM) 

percentage was recorded with Sesbania SS 

silage (28.10%) followed by SS-MN silage 

(26.20%) and CW silage (25.50%), while the 

lowest value was detected for MN silage 

(23.70%). The organic matter (OM)  
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Table (1): Chemical analysis of different experimental silages and CFM. 

Item DM 
% on DM basis 

OM CF CP EE NFE Ash 

Cowpea , (CW) 25.50 86.60 33.00 19.40 2.70 31.50 13.40 

Millet x Napier grass hybrid, 

(MN) 
23.70 87.50 32.20 9.70 1.15 44.45 12.50 

Cowpea -Millet× Napier grass 

hybrid, (CW-MN) 
25.00 87.20 32.50 15.00 2.05 37.65 12.80 

Sesbania, (SS) 28.10 90.50 31.90 20.10 2.57 36.11 9.50 

Sesbania - Millet× Napier grass 

hybrid, (SS-MN) 
26.20 89.00 32.00 16.10 1.90 39.00 11.00 

CFM* 91.50 93.50 16.00 15.10 3.60 58.80 6.50 

*Concentrate feed mixture (CFM) consists of 40% yellow corn, 25% undecorticated cotton seed, 22% wheat 

bran, 6% rice bran, 3.5% molasses, 2.5 limestone and 1% common salt. 

of Sesbania silage and their mixture with MN 

was higher than the other silages. Comparable 

values respecting CF content among silage 

types were observed. Otherwise, significant 

differences among silages regarding CP content 

were found, with higher values on CW and SS 

and the lowest associated with MN. The EE 

content followed similar trend among silages to 

that of CP. On the contrary, the highest NFE 

content was recorded with MN (44.45%) while, 

CW recorded the lowest value (31.50%). The 

percentage of Ash in SS silage was markedly 

lower (9.50%) compared with the other silages. 

The obtained data of chemical 

composition was nearly similar with data 

obtained by Gabra et al., (1991) and Khinizy et 

al., (1997) who found that Cowpea had higher 

content of CP and low content of NFE than 

grasses (Sudan grass, Sorghum, Napier grass 

and Millet). Soliman et al., (1997) found that 

Sesbania had high CP and low NFE percent 

compared with Teosinte grass. Comparing 

Sesbania silage with Maize silage, El-Kholany 

(2004) found that Sesbania silage contained 

considerably more CP (20.01 vs. 11.07%) but 

NFE content had opposite trend (38.48 vs. 

49.88%). 

In this respect, Gabra et al., (1991), 

Ahmed et al., (2001), Shehata et al., (2001) and 

Soliman and Haggag (2002) found that the 

chemical composition of legume grass mixtures 

are intermediate between legumes and grasses. 

Generally, there are many factors 

affecting chemical composition as species and 

varieties of forages, soil fertilization, 

subsequent cuts, age of cuts and environmental 

condition (Gabra et al., 1991, Van Soest, 1996, 

Haggag et al., 2000 and Fathia et al., 2008). 

2- Digestion coefficients and feeding value: 
The obtained data in Table 2 indicated 

that the mixtures silage (CW-MN) and (SS-MN) 

had significantly (P<0.05) better digestion 

coefficients of OM, CF and CP than all other 

single silage rations (CW, MN and SS). The 

highest DM digestibility was recorded with SS-

MN (65.83%) followed by CW-MN (64.39%) 

and SS (62.17%) but the lower values were 

occurred with MN silage (61.80%) and CW 

silage (61.87%). Also, the EE digestibility of 

mixtures silage (CW-MN and SS-MN) were 

significantly (P<0.05) higher than those in MN 

and SS silage. The same trend was observed 

with NFE digestibility but, without significant 

differences among treatments. The 

improvement in digestion of most nutrients with 

mixtures silages may be due to the positive 

associative effect between the two forages as 

reported by (Soliman et al., 1997, Shehata et al., 

2001 and El-Kolany 2004) and the better 

conduction of the rumen fermentation in case of 

mixture as shown in Table 4. Gabra et al., 

(1991) found that digestion coefficients of DM 

and OM of Cowpea - sorghum mixtures was 

higher than Sorghum alone. El-Kholany (2004) 

found that the DM, OM, CF, CP and EE of 

Sesbania-maize mixture was higher than both of 

Sesbania and maize silages when singly tested. 
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 Regarding feeding value, the obtained 

data in Table 2 indicated significant (P<0.05) 

higher value of TDN with SS-MN silage (64.23) 

followed by CW-MN (62.93), SS (61.64) while 

the lower values with CW (58.89) then MN 

silage (57.72).The improvement in feeding 

value as TDN of silage mixtures is likely 

attributed to the improvement in all nutrients 

digestibility. The DCP values of legume silages 

(SS and CW) were significantly (P<0.05) higher 

than that of single grass, (MN). 

Generally, the highest DCP value was 

recorded with SS silage (14.95%) then CW 

silage (14.19%) followed by SS-MN silage 

(12.74%) and CW-MN silage (11.84%), 

whereas, MN silage recorded the lowest value 

(7.01%) as shown in Table 2. Similar results 

were observed by Haggag et al., (2002) and El-

Kholany (2004). Gabra et al., (1991) found that 

DCP of Cowpea -Sorghum mixture was higher 

than Sorghum alone. Soliman et al., (1997) 

reported that TDN and DCP of Sesbania-

Teosinte mixture plus CFM were higher than 

Teosinte (P<0.05) plus CFM. 

3- Daily feed intake and water consumption: 
The average daily feed intake of 

growing Rahmani lambs is summarized in 

Table 3. The total DM intake as (g/h/d) or (g/ 

kg W 0.75) tended to increase with both silage 

mixtures (1016 g/h/d or 68.56 g/kgW
0.75

) for 

CW-MN and (1025 g/h/d or 69.00 g/kgW
0.75

) 

for SS-MN based on the un mixture one. The 

lowest daily DM intake was recorded with MN 

silage ration (967g or 66.97g/kgW
0.75

). The 

same trend was reported by El-Kholany (2004) 

who found that daily DM intake was 

significantly (P<0.05) higher with Sesbania-

maize silage (896.56g/h or 50.60g/kgW
0.75

) 

compared with both single Sesbania silage 

(812.21g/h or 46.71g/kgW
0.75

) and maize silage 

(819.93 g/h or 47.46 g/kgW
0.75

). Khinizy et al., 

(1997) reported that the Cowpea intake was 

higher than Sorghum or Millet grass intake. The 

same author found that the Millet intake was 

lower than Napier grass intake. In other study, 

the DM intake of the three mixture forage 

(Sesbania-Sudan grass, Cowpea -Millet and 

Cowpea - Millet×Napier grass hybrid) as 

g/kgW
0.75

 was nearly similar (76.72, 77.05 and 

76.50, respectively) (Fathia et al., 2008). 

Generally, the ratio of roughage to concentrate 

tended to increase with both of silage mixtures 

ration CW-MN and SS-MN (62:38) compared 

with CW, MN and SS silage rations (60:40) as 

shown in Table 3. 

The daily water consumption was higher 

for lambs fed Sesbania silage (SS) and their 

mixtures with Millet×Napier grass hybrid (SS-

MN) compared with the other groups (Table 3). 

The highest value of daily water 

consumption, measured as ml/h/d or ml/ kg 

W
0.75

 , was recorded for SS group (3705 ml or 

253 ml/kgW
0.75

), followed by SS-MN (3310 ml 

or 223 ml/kgW
0.75

), CW (3070 ml or 210 

ml/kgW
0.75

) then MN (2910 ml or 200 

ml/KgW
0.75

), while CW-MN group had 

recorded the lowest value (2900 ml or 196 

ml/kgW
0.75

). The same trend was observed with 

water consumption when expressed as a present 

Table (2): Digestion coefficients and feeding values of experimental silage rations fed to 

Rahmani sheep. 

Item CW MN CW-MN SS SS-MN 

DM 61.87±0.84
b 

61.80±1.03
b 

64.93±1.31
ab 

62.17±0.93
b 

65.83±1.12
a 

OM 63.47±0.80
b 

63.00±0.86
b 

67.03±1.10
a 

64.00±0.58
b 

68.97±0.59
a 

CF 60.90±0.80
b 

60.90±0.67
b 

67.93±0.45
a 

61.20±1.01
b 

68.07±1.09
a 

CP 73.13±0.54
b 

71.30±1.63
b 

78.93±0.72
a 

74.40±0.61
b 

79.10±0.78
a 

EE 72.00±0.87
ab 

70.00±1.27
b 

74.43±1.13
a 

70.37±0.64
b 

74.80±0.64
a 

NFE 63.97±1.19 65.83±1.11 67.90±1.13 64.03±1.54 68.00±1.40 

Feeding values: 

TDN 58.89±0.19
c 

57.72±0.53
c 

62.93±0.70
ab 

61.64±0.93
b 

64.23±0.66
a 

DCP 14.19±0.10
b 

7.01±0.16
e 

11.84±0.11
d 

14.95±0.12
a 

12.74±0.13
c 

a-e: Means in the same raw with different superscripts are significantly different at P ≤ 0.05. 
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of dry matter intake and it ranged between 2.85 

to 3.77 ml/g DM intake. The values of water 

consumption in this study are nearly similar to 

those obtained by Ahmed et al., 2009 on 

growing Rahmani lambs (ranged from 1.90 to 

3.16 ml/g DM intake) and Soliman et al., (2010) 

on growing Zaraibi goats (ranged from 2.22 to 

3.30 ml/g DM intake). Generally, the daily 

water consumption was higher with Sasbania 

silage compared with the other 

Table (3): Daily dry matter intake and water consumption of Rahmani lambs fed the 

experimental silage ration during growth period. 

Item CW MN CW-MN SS SS-MN 

Daily dry matter intake: 

From CFM, g/h/d 389 383 390 389 393 

From Silage, g/h/d 594 584 626 595 632 

Total DM intake, g/h/d 983 967 1016 984 1025 

DM intake, g/ kg w
 0.75 

67.28 66.97 68.56 67.31 69.00 

R/C ratio 60:40 60:40 62:38 60:40 62:38 

TDN intake, g/h/d 579 558 639 607 658 

Water consumption: 

ml/h/d 3070 2910 2900 3705 3310 

ml/ kg w
 0.75 

210 200 196 253 223 

ml/g DM intake 3.12 3.01 2.85 3.77 3.23 

groups which is mostly due to the halophytic 

effect of Sasbania as reported by Shehata et al., 

(2001) and El-Kholany (2004) with Kochia and 

Sasbania silage, respectively . 

4- Rumen parameters: 
Rumen parameters are presented in 

Table 4. The differences in ruminal pH values 

among the five groups were not significant at 0 

and 4hrs post feeding. Whereas, at 8 hrs post 

feeding, the value of  

SS was significantly less (P<0.05) than single 

and SS-MN silage groups. However, the 

obtained pH values at all hours are within the 

normal ranges (5.5 to 7.3) as recorded by 

Hungate (1966). The differences in ammonia-N 

concentration and total VFA's value among the 

five rations before feeding (0 time) were not 

significant. Ammonia-N of Sasbania group (SS) 

was significantly (P<0.05) higher than MN and 

CW-MN groups and insignificantly higher than 

CW and SS-MN groups at 4hrs post feeding as 

shown in Table 4. The high content of ruminal 

Table (4): Rumen liquor parameters of Rahmani sheep fed the experimental silage rations. 

Item CW MN CW-MN SS SS-MN 

pH values 

0 7.03±0.12 6.97±0.12 7.03±0.17 7.07±0.13 7.00±0.06 

4 6.40±0.06 6.43±0.07 6.47±0.09 6.37±0.09 6.43±0.07 

8 6.77±0.03
ab 

6.67±0.03
ab 

6.80±0.06
a 

6.60±0.06
b 

6.82±0.07
a 

NH3-N, 

(mg/100ml) 

0 13.47±0.41 12.87±0.68 13.20±0.46 14.13±0.41 13.67±0.27 

4 22.20±0.40
ab 

19.20±0.64
c 

20.40±0.46
bc 

22.53±0.52
a 

21.00±0.81
abc 

8 20.07±18.20 17.53±0.35 18.47±0.27 20.67±0.37 18.67±0.47 

TVFA's, 

(meq/100ml) 

0 7.77±0.27 8.23±0.27 8.00±0.23 7.83±0.33 7.93±0.28 

4 10.30±0.21
c 

11.40±0.21
a 

11.07±0.19
ab 

10.50±0.25
bc 

11.20±0.23
ab 

8 10.03±0.26
b 

11.20±0.21
a 

10.93±0.22
a 

10.20±0.23
b 

11.00±0.17
a 

Microbial 

protein, 

(g/100ml)
 

0 0.40±0.02 0.38±0.02 0.41±0.03 0.39±0.05 0.42±0.01 

4 0.67±0.02
ab

 0.62±0.03
b
 0.71±0.02

a
 0.69±0.03

ab
 0.73±0.01

a 

8 0.59±0.02
ab 

0.55±0.02
b
 0.64±0.02

a
 0.61±0.04

ab
 0.65±0.01

a 

a-c: Means in the same raw with different superscripts are significantly different at P ≤ 0.05. 
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ammonia-N concentration in SS group may be 

due to the high content of CP in Sasbania silage 

as reported by El-Kolany (2004) and high 

protein degradability of Sasbania protein as 

reported by Khalili and Varvikko (1992). The 

Total VFA's values of MN group was 

significantly (P<0.05) higher than CW and SS 

groups at 4 and 8hrs post feeding. Similar 

results were observed by Soliman et al., (1997). 

El- Kholany (2004) who observed that the total 

FVA's of Sasbania silage group was 

significantly lower than maize-Sasbania silage 

group and insignificantly lower than maize 

silage at 4hrs post feeding. Finally, Fathia et al., 

(2008) found that the total VFA's of Sasbania-

Sudan grass group was significantly lower 

(10.60 meq) than Cowpea-Millet and Cowpea-

Millet×Napier grass hybrid group (11.70 and 

11.83meq, respectively), while the differences 

between the two later were not significant at 

4hrs post feeding. Ruminal microbial protein 

content was not significantly differed among 

the five silage groups at zero time while there 

were significantly (P<0.05) higher count with 

silage mixture groups than that of CW and MN 

at 4 and 8hrs post feeding. Similar results were 

shown by Gabr et al., (1999), Ahmed et al., 

(2001) and Fathia et al., (2007). Soliman et al., 

(1997) observed that ruminal microbial protein 

at 4hrs post feeding was significantly higher 

with Sasbania-Teosinte (0.79g/100ml) 

compared with Sasbania or Teosinte alone (0.63  

 and 0.49g/100ml, respectively).  

5- Blood serum parameters: 
Data of some blood parameters in 

growing Rahmani lambs, as affected by feeding 

treatments, are present in Table 5. The data 

indicate that no significant differences among 

the five silage groups for blood hemoglobin, 

hematocrite (pcv), mean cell hemoglobin 

concentration (MCHC%), serum total protein, 

albumin, globulin, creatinine, glucose and 

alkaline phosphatase (ALP), while serum urea-

N of CW and SS groups were significantly 

(P<0.05) higher than MN group. The higher 

values of serum urea-N of CW and SS may be 

due to higher level of ammonia-N in the rumen. 

Similar results were observed by EL-Kholany 

(2004). The obtained values are within the 

normal range reported by Jain (1986) and 

Kaneko (1989) for healthy goats and in line 

with the findings of Ahmed et al., (2001) and 

Fathia et al. (2008) of healthy goats.  

6- Growth performance  
Performance data of growing lambs in 

relation to different rations are presented in 

Table 6. The initial live body weights of all 

lambs in the five groups were approximately 

equal. During the growing period (16 weeks), 

final body weight (FBW) was higher with 

animals fed silage mixture rations (CW-MN 

and SS-MN) compared with the other three 

groups. Also, total body gain (TBG) and daily 

body gain (DBG) were followed similar trends 

Table (5): Some blood serm profile of Rahmani sheep fed the experimental silage rations. 

Item CW MN CW-MN SS SS-MN 

Hemoglobin (Hb), g/dl 12.23±0.37 12.00±0.25 12.53±0.32 12.00±0.35 12.73±0.32 

Hematocrite (PCV), % 35.40±0.38 36.03±0.58 35.00±0.87 35.50±0.50 34.87±0.47 

Mean cell hemoglobin  

concentration (MCHC%), 

% 

34.67±0.88 33.33±0.88 35.67±0.88 34.00±1.53 36.33±0.67 

Total protein, g/dl 7.07±0.13 6.83±0.15 7.00±0.12 7.17±0.03 7.03±0.12 

Albumin (A), g/dl 3.23±0.09 3.07±0.09 3.13±0.20 3.33±0.18 3.10±0.15 

Globulin (G), g/dl 3.83±0.15 3.77±0.13 3.87±0.09 3.83±0.20 3.93±0.03 

A/G 0.85±0.05 0.82±0.04 0.81±0.07 0.88±0.09 0.79±0.05 

Urea-N, mg/dl 17.47±0.79
a 

14.93±0.35
b 

16.03±0.43
ab 

17.50±1.00
a 

15.43±0.70
ab 

Creatinine, mg/dl 0.90±18.20 0.75±0.03 0.80±0.06 0.87±0.08 0.85±0.08 

Glucose, mg/dl 75.33±2.91 80.00±2.89 76.67±2.85 74.67±2.40 77.00±2.08 

Alkalin 

phosphatase(ALP), IU/l 

118±4.41 125±4.62 115±6.08 121±7.37 117±4.36 

a-b: Means in the same raw with different superscripts are significantly different at P ≤ 0.05. 
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.  

to that of (FBW) with substantial superiority 

values with silage mixture related to the raw 

ones The positive effect of silage mixtures (or 

forage) on small ruminant performance was 

observed also by Soliman et al., (1997), Gabr et 

al., (1999), Ahmed et al., (2001) and El-

Kholany (2004). In this connection, Soliman et 

al., (1997) observed that using Sasbania-

Teosinte mixture with CFM in goat rations had 

clear positive effect on final body weight and 

total body gain compared with both of single 

Sasbania or Teosinte with CFM and the 

improvement in daily body gain was reached to 

more than 32.00% with forage mixture 

(Sasbania-Teosinte) plus CFM compared to 

Sasbania or Teosinte alone plus the same 

percent of CFM. In the same line, feed 

utilization efficiency based on DM and TDN 

was better with mixed silages (CW-MN and SS-

MN) compared with the other groups as shown 

in Table 6. Similar results were observed by 

Ahmed et al., (2001) and El-Kholany (2004) 

with small ruminants fed mixed silage (or 

forages). Soliman et al., (1997) reported that 

feed efficiency based on DM and TDN was 

greatly better with CFM+Sasbania-Teosinte 

mixture (8.77 and 6.04, respectively) compared 

with CFM+Sasbania alone (11.81 and 7.73) and 

CFM+Teosinte alone (16.24 and 10.43). 

 

CONCLUSION 

It could be concluded that using silage 

mixtures (Cowpea-Millet×Napier grass hybrid 

and Sasbania-Millet×Napier grass hybrid) in 

feeding sheep had positive affect not only on 

improving digestion coefficients and feeding 

value, but also on improving the rumen 

environment reflected on better efficiency of 

feed utilization and growth performance. 

REFERENCES 

A. O. A. C. (1995). Official Methods of 

Analysis. (16th) Edt. Association Analytical 

Chemists, Washington, D.C., USA. 

Ahmed, M.E., A.M. Abdelhamid, Faten .F. 

Abou Ammou, E.S. Soliman, N.M. El-kholy 

and E.l. Shehata (2001). Response of milk 

production of Zaraibi goat to feeding silage 

containing different levels of Teosinte and 

Kochia. Egypt. J. Nutrition and feeds (4): 141. 

Armstrong, W.D. and C.W. Carr (1964). 
Physiological chemistry Laboratory Analysis, 

3rdEd. PP. 75, Bburges publishing Co. 

Minnesta. USA. 

Belfied, A. and D.M. Goldberg (1971). 
Enzyme, 12:561. 

Table (6): Growth performance of Rahmani lambs fed the experimental silage rations. 

Item CW MN CW-MN SS SS-MN 

No. of lambs 6 6 6 6 6 

Feeding period, weeks 16 16 16 16 16 

Initial weight, (kg) 29.00±0.53 28.70±0.45 29.00±0.38 28.80±0.64 28.90±0.44 

Final weight, (kg) 42.45±0.33
cb 

41.62±0.22
c 

43.87±0.43
ab 

42.70±0.14
bc 

44.22±0.23
a 

Total gain, (kg) 13.45±0.24
c 

12.92±0.48
c 

14.87±0.54
ab 

13.90±0.59
bc 

15.30±0.27
a 

Daily body gain (g) 120±2.17
c 

115±4.29
c 

133±4.78
ab 

124±5.25
bc 

137±2.40
a 

Average dry matter intake: 

DM intake, g/h/d 983 967 1016 984 1025 

TDN intake, g/h/d
 

579 558 639 607 658 

Average daily body gain, g 120 115 133 124 137 

Feed utilization efficiency: 

kg DM/kg gain 8.19 8.41 7.64 7.94 7.48 

kg TDN/kg gain 4.82 4.85 4.80 4.89 4.80 

a-c: Means in the same raw with different superscripts are significantly different at (P ≤ 0.05). 



GROWTH PERFORMANCE AND FEED UTILIZATION EFFICIENCY OF RAHMANI LAMBS 

FED SOME LEGUME AND/OR GRASS SILAGES 

8                                                            Fatheia A. Ibrahim, et al., (2012) 

Conway, F. (1957). Microdifussion Analysis 

and Volumetric Errors .Rev.Ed. Lockwood . 

London.  

Daumas, B., W. Wabson and H. Biggs (1971). 

Albumin standards and measurements of 

serum with bromocresol green. Clin. Chem. 

Acta, 31:87. 

Duncan, D. (1955). Multiple ranges and 

multiple F-test. Biometrics, 11: 1. 

El-Kholany, M.M (2004). Evaluation of some 

new green fodder for Farm animals. Ph.D. 

Thesis Fac. of Agric, Mansoura Univ. 

Fathia A. Ibrahim, M.E. Ahmed, Ahlam A. 

El-Shewy, K.M.K. Ayad and K. Etman 

(2007). Response of lactating goats to ration 

supplemented with Egyptian Chufa tubers 

(Cyprus Esculentus L.). 10th Egyptian conf. 

Dairy Sci. & Techn. (19-21 november): 565. 

Fathia A. Ibrahim; M.E. Ahmed and E.S. 

Soliman (2008). Cultivation and evaluation of 

some green forge mixture and its utilization in 

feeding of lactating Zaraibi goats. Egyptian J. 

Nutrition and Feeds 11 (2): 329 . 

Gabr, A. A.; A. Z. Mehrez; E. S. M. Soliman 

and M. E. El-Kholany (1999). Response of 

lactating goats to diets containing reed grass 

(Aroundo domex, L.) versus sorghum plants, 

Egyptian J. Nutrition and Feeds 2 (special 

Issue), 297. 

Gabra, M.A., A.E.M. Khinizy and M.R.M. 

Moustafa (1991). Chemical and nutritional 

evaluation of some varieties of Sorghum sown 

singly or intercropped with Cowpea. J. Agric. 

Sci. Mansoura Univ. 16:2807. 

Haggag, M. El-H., E. S. Soliman, E. M. 

Gaafer and M. I. Salem (2000). Effect of 

phosphate fertilizer levels and seeding rates on 

yield, quality and nutritional evaluation of 

sesbania forage by goats. J. Agric. Sci. 

Mansoura Univ. 25 (7): 3901. 

Haggag, M. El-H., E.S. Soliman and M.E., 

Ahmed (2002). Triticale forage as a feed for 

sheep. Proc., 1st Ann. Sc. Conf. Anim. and 

Fish Prod., P. 77-83, Mansoura, Sep . ,  

Haggag, M. El-H., E.S. Soliman, E.M. Gaafer 

and M.I. Salem (2000). Effect of phosphate 

fertilizer levels and seeding rates on yield, 

quality and nutritional evaluation of Sesbania 

forage by goats. J. Agric. Sci. Mansoura Univ. 

25 (7): 3901. 

Hungate, R. E. (1966). The rumen and its 

microbes. Acad. Press, NY, London.  

Husdan, H. (1968). Chemical determination of 

creatinine with deproteinization. Clin. Chem., 

14:222. 

Jain, N.C. (1986). Veterinary Hematology. 

4thEd., Lea & Febiger. Pheladelphia. 

Khalili, H. and T. Varvikko (1992). Effect of 

replacement of concentrate mix by wilted 

Sesbania (Sesbania Sesban) forage on diet 

digestibility, rumen fermentation and milk 

production in Friezian x Zebu (Boran) cross 

bred cows fed low quality native hay. Anim. 

Feed Sci. and Technol. 63: 275. 

Kaneko, J.J. (1989). Clinical Biochemistry of 

Animals. 4thEd., Academic Press, Inc. USA. 

Khinizy, A.E.M., M.K., Hathout, W.H. 

Abdel-Malik, S.I. Hafez and P.A. Aspila 

(1997). Evaluation of some summer forages 

cultivated in new reclaimed sandy soil in 

Egypt. J. Agric. Sci. Mansoura Univ. 22 

(8):2565.  

Mooso, G.D. and W.F. Wedin (1990). Yield 

dynamics of canopy components in Alfalfa-

Grass mixtures. Agric. J. 82 (4):696. 

Patton, C.J. and S.R. Crouch (1977). 
Spectrophotomitric and kinetics investigation 

of the berthelot reaction for the determination 

of ammonia. Anal. Chem., 49:464. 

SAS Institute (2003). SAS/STATR User's 

Guide: statistics. Ver. 9.1, SAS Institute Inc., 

Cary, NC, USA. 

Schultz, T.A. and E. Schultz (1970). 
Estimation of rumen microbial nitrogen by 

three analytical methods. J. Dairy Sci., 53: 

781. 

Shehata, E.I., M.E. Ahmed, A.M. 

Abdelhamid, Faten .F. Abou Ammou, and 

M.El-H. Haggag (2001). Comparative 

nutritive values of silage rations contaning 



Egyptian Journal of Sheep and Goat Sciences, Vol. 7 (2),P: 1-10, 2012 

ISSN: 2090-0368 – Online ISSN: 2090-0376 (Website: http://www.easg.eg.net)                             9 

different levels of Teosinte and Kochia. 

Egyptian J. Nutrition and Feeds, (4): 129. 

Soliman, A.A.M., M.E. Ahmed, Faten. F. 

Abou Ammou, E.I. Shehata, M. K. Abou- 

Elmagd, S.A.Tawfik and M.A. Shebl (2010). 
Impact of some feed additives on Zaraibi 

goats performance and blood profile fed 

Aflatoxin contaminated diets. American- 

Eurasian J. Agric and Erviron Sci., 7 (1): 80. 

Soliman, E.S. and M.El-H. Haggag (2002). 
Effect of feeding green forage mixtures of 

Sesbania and Teosinte instead of concentrate 

feed mixture on lactating goats. Egypt. J. Appl. 

Sci., 17 (5): 31. 

Soliman, E.S., A.E.M. Khinizy, Bahira K. 

Mohammed and M.El-H. Haggag (1997). 
Studies on using Sesbania and Teosinte 

forages in feeding of growing Zaraibi goats. 

Egypt. J. Appl. Sci., 12 (5): 36 . 

Trinder, P. (1969). Determination of glucose. 

Enzymatic method. Ann. Clin. Biochem. 6:24. 

Van Soest, P.J. (1996). Environment and 

forage quality. Proc. Cornell Nut. Conf. Feed 

Manuf. P1 Cornell Univ., Ithaca, NY . 

Warner, A.C.I. (1964). Production of volatile 

fatty acids in the rumen, methods of 

measurements. Nutr. Abst. and Rev., 34: 339. 

 



GROWTH PERFORMANCE AND FEED UTILIZATION EFFICIENCY OF RAHMANI LAMBS 

FED SOME LEGUME AND/OR GRASS SILAGES 

10                                                            Fatheia A. Ibrahim, et al., (2012) 

 

 الملخص العربى

 .الأداء الإنتاجى وكفاءة استخدام الغذاء للحملان الرحمانى المغذاة على سيلاج بعض مواد العلف البقولية والنجيلية ومخاليطها

 محمد ابراهيم احمد -ايمن عبد الحى عبد الحميد–السيد سليمان محمد سليمان -فتحية عبد العظيم ابراهيم 

 .مركز البحوث الزراعية -معهد بحوث الإنتاج الحيوانى

 

أجريتته هتتلد الدراستتة علتتى حمتتان امانتتا  الرحمتتانى 

النامية لإختبار تأثير استخدا  سياج بعت  متواا العلتل النييليتة 

أو البقولية ومخاليطها على امااء الإنتاجى وكفاءة تحويل الغتلاء 

حتولى  03وبع  قياسات سائل الكرش والتد   وقتد تتم خستتخدا  

بكتل  6)حيث قسمه الى خمس مياميع عشتوائيا  رحمانى نامى 

  ستياج (1مت )حيث اليه على سياج لوبيتا العلتل ( ميموعة

  ستتتياج مخلتتتوا لوبيتتتا العلتتتل والتتتدخنابير (2متتت )التتتدخنابير 

  ستياج مخلتوا متن السيستبان (4مت )  سياج السيسبان (0م )

فتتتى خمتتتس ميتتتاميع متتاليتتت   وقتتتد اتتتليه ( 5متتت )والتتتدخنابير 

متن ونن اليستم أمتتا % 1علتى العلتل المركتز بنستبة الحيوانتات 

استتتمرت التيربتة لمتتدة . الستياج فقتد  فتتى كتل المعتتامات للشتبع

يتتو    كمتتا اجريتته تيتتارى هلاتتم علتتى ثتتاث حتتوالى فتتى  112

 .نهاية تيربة التغلية لتقييم العائق المختلفة

اوضحه النتائ  المتحصل عليهتا أن نستبة المتااة اليافتة 

  ومستتخل  اثثيتر كانته مرتفعتة فتى السيستبان والبروتين الخا

اللائبتتة ولوبيتتا العلتتل مقارنتتة بالتتدخنابير ولكتتن الكربوهيتتدرات 

كانه اعلى فى الدخنابير عن كا من السيسبان  لوبيا العلل  أما 

بالنستتتبة للمتتتااة العلاتتتوية فقتتتد ستتتيله أعلتتتى قيمتتتة متتتع ستتتياج 

متع %( 06063)فى حتين كانته أقتل قيمتة %( 5305)السيسبان 

ارتفعتته معنويتتا معتتامات هلاتتم المتتااة العلاتتوية . لوبيتتا العلتتل

ميمتوعتى ستياج المختالي   واثلياف الخا  والبروتين الختا  متع

مقارنتتة بالميموعتتات اثختترل  وكتتللع ستتيله معتتامات هلاتتم 

المتتااة اليافتتة ومستتتخل  اثثيتتر والكربوهيتتدرات اللائبتتة قيمتتا 

امتا فيمتا . 4  مت 2  مت 1مت  مقارنتة متع 5  مت 0أفلال مع مت 

يتعلتتق بالقيمتتة الغلائيتتة فقتتد ستتيله المركبتتات المهلاتتومة الكليتتة 

مقارنة بكل من السياج البقولى  لي  السياجتفوقا معنويا مع مخا

او النييلى بمفتراد بمعنتى ان المركبتات المهلاتومة الكليتة كانته 

وايلاتا أفلاتل  2  مت 1مقارنتة متع مت   0افلال معنويتا متع مت 

لكن البتروتين المهلاتو  .4  م 2مقارنة مع م   5معنويا مع م 

 5ثتتم متت ( 14015) 1ثتتم متت ( 14055) 4كتتان افلاتتل متتع متت 

 2فى حين كانه اقتل قيمتة متع مت ( 11004) 0ثم م ( 12024)

ناا استهاك الغلاء اليومى من سياج المخالي  متمثا (. 2031)

 0كيتتتتتم حيتتتتتز جستتتتتم تمثيلتتتتتى  متتتتت /جتتتتتم65033)5فتتتتتى متتتتت  

  فتتى حتتين ناا استتتهاك (كيتتم حيتتز جستتم تمثيلتتى/جتتم60056)

( 0مت )وفتى المقابتل ستيله ( 4مت )المياد متع ستياج السيستبان 

كما تأثرت معنويتا قياستات ستائل الكترش بستياج متواا .أقل قيمة

العلتتل البقوليتتة والنييليتتة ومخاليطهتتا  فتتى حتتين لتتم تتتتأثر معنويتتا 

 .معظم قياسات الد  بين كل الميموعات المختبرة

فيما يتعلق بمعدل النمو اليومى فقد سيله أعلى قيمة فى 

ثتم تلتى ( جتم100) 0ثتم مت ( جم102) 5المخالي  متمثلة فى م 

فتتى ( جتتم123)ولوبيتتا العلتتل ( جتتم124)لتتع ستتياج السيستتبان ذ

( جتتتتم115)حتتتتين ستتتتيله أقتتتتل قيمتتتتة متتتتع ستتتتياج التتتتدخنابير 

أيلاتتا لتتوحس نفتتس التتتأثير اثييتتابى . واثختافتتات كانتته معنويتتة

علتى كفتاءة التحويتل ( 5  مت 0مت )لميموعتى سياج المختالي  

ليتتة محستتوبة علتتى استتاد المتتااة اليافتتة والمركبتتات الك)الغتتلائى 

 (.4  م 2  م 1م )مقارنة بالميموعات اثخرل ( المهلاومة

وبناء على ذلع توصى الدراسة بأن سياج المخالي  هتو 

امفلال فى تغلية اثانا  النامية لتأثيرات  اثييابيتة علتى الهلاتم 

اء وبيئتتة الكتترش وبالتتتالى تحستتين كفتتاءة التحويتتل الغتتلائى واثا

 .اثنتاجى فى اثانا  الرحمانى


