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SUMMARY 
 
 This work aimed to evaluate effects of feeding the silage of sunflower stalks- local 
line 102 - (SSS) on nutrients digestibility, DM intake, milk yield and composition and 
economic impact. Two trials were conducted to achieve this aim. The first one was a 
digestibility trial on adult rams (65 kg in average) to determine digestion coefficients 
and nutritive values of three types of silage made from sunflower stalks with adding 
0.5% urea and 5% molasses at ensiling:.   
• Ensiled alone (SSS). 
• mixed with corn stalks at ensiling (SS - CS) silage.  
• or ensiling corn stalks alone (CSS).  
 The second one was a feeding trial plus digestibility trial carried out to 
investigate the effects of incorporating different types of silage in lactating buffaloes' 
rations (570 kg in average) on their productive performance using “Swing over” 
method. The rations were formulated as follows: 
• Control ration (CR): 50% of TDN and CP total requirements from concentrate feed 

mixture (CFM) + CSS ad – lib. 
• First tested ration (TR1): 50% of TDN and CP total requirements from CFM + (SS 

- CS)silage ad – lib. 
• Second tested ration (TR2): 50% of TDN and CP total requirements from CFM + 

SSS ad – lib. 
 The results of the digestibility trial revealed that, SSS had higher DM, CP, CF, 
EE and ash contents and lower OM and NFE contents than CSS. Daily DM intake of 
SSS by sheep was significantly (p<0.05) higher than other tested silages. Dry matter, 
OM and NFE digestion coefficients and TDN of SSS were significantly (p<0.05) 
lower than CSS, while CP digestibility, EE digestibility and DCP were significantly 
(p<0.05) higher. 
 In the feeding trial, buffaloes consumed similar amount of DM from the three 
rations. No significant differences were recorded in digestibility coefficients of DM, 
CF and EE among different experimental rations. The digestibility coefficient of CP 
of TR1 and TR2 was significantly (p<0.05) higher than CR. A significant (p<0.05) 
lower TDN value was recorded for TR2 compared to CR and TR1, while DCP was 
significantly (p<0.05) higher. 
 Milk yield, fat corrected milk (FCM) and fat yield of animals fed TR2 recorded 
significant (p<0.05) decreases compared to those fed CR and TR1 without 
significance between CR and TR1. There were no significant differences among 
rations regarding milk composition. 



Moawd et al. 430 

 Incorporation of SSS in lactating buffaloes' rations (TR1 and TR2) reduced 
feeding cost compared to that of animals fed CR. 
 Sunflower stalks silage, ensiled alone or mixed with corn stalks enriched with urea 
and molasses at ensiling could be incorporated in lactating buffalo's rations up to 
50% from TDN and CP requirements. 
 

Keywords: Sunflower stalks silage, lactating buffaloes, digestibility, and milk 
production 

 

INTRODUCTION 
 

 Feed costs the single largest expense in animal production, may be reduced by 
including locally grown crops and by-products into animals diets especially for 
ruminants. Since ruminants are essentially recyclers, the use of by products is suited 
to dairy animals that produce a high quality product (milk) from crops by-products. 
So, environmentally, as well as economically, by-products will continue to become 
more important as ingredients in ruminants diets. On the other hand, local production 
of oilseeds required for human consumption and soap manufactures is too short than 
covering the nations needs. Sunflower (Helianthus annus L.) is an important oilseed 
crop in the world. During the last years interest  of sunflower as an oil crop was 
increased in Egypt. 
 Sunflower could be introduced as a dual purpose crop for both oil and forage 
production (El-Naklawy, 1993); It could be used for silage making (McGuffey and 
Schingoether, 1980) or fed as a green fodder (Ladan et al., 1973). Harper et al. 
(1981) found that sunflower may be a dependable source of roughage in drier 
climates because of its relatively high drought resistance. Bakshi et al. (1990) found 
that sunflower chaff silage considered comparable in nutritive value to maize silage. 
Moreover, Tabana (1994) reported that, sunflower plant residues could be used as a 
new potential roughage source for ruminants in Egypt. Sabbah et al. (1994) reported 
that using sunflower stalks silage in ruminants feeding may participate in increasing 
feed resources, decreasing feeding cost and alleviating the environmental pollution. 
Rasool et al. (1998) reported that sunflower crop residues such as stalks and heads 
provide good quality forage for livestock. Sunflower leaves, before being ripe, are 
used as forage suitable for cattle and sheep. Its protein content is higher (3.6%) than 
corn leaves content (1.5%) (El-Shakankery, 2004). Fisher et al. (1993) reported that, 
intercropped sunflower-maize harvested and preserved as silage is an acceptable 
source of forage for lactating cows. Silva et al. (2004) found that, partial replacement 
of corn silage by sunflower silage did not affect milk, fat and protein yield. Demirel 
et al. (2006) found that, better quality silage could be obtained by mixing sorghum 
and sunflower at 50% ratio. 
 The objectives of this work were to investigate: 1) nutritional evaluation of 
sunflower stalks silage (local line-102) compared to corn stalks silage (Sc10) by 
sheep. 2) Impact of feeding diets containing sunflower stalks silage on performance 
of lactating buffaloes in terms of milk yield and composition and economic impact. 
 

MATERIALS AND METHODS 
 

 This work was conducted at: EL-Gemmeza Animal Production Research Station, 
Animal Production Research Institute and El-Gemmeza Agriculture Research Station 
Farm, Field Crops Research Institute. 
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 Both are belonging to Agricultural Research Center during years 2005 - 2007 to 
evaluate sunflower stalks silage (local line-102) compared to corn stalks silage 
(Sc10) by sheep in terms of nutrients' digestion coefficients and nutritive values as 
TDN and DCP. Moreover, to study the effects of feeding diets containing sunflower 
stalks silage on performance of lactating buffaloes in terms of milk yield and 
composition and economic impact. Two trials were carried out to achieve this aim. 
 

First trial, Silage evaluation 
 Cultivation process of this work was carried out at El-Gemmeza Agriculture 
Research Station Farm in two seasons. In the first season three lines of sunflower (G 
101; Vedoc and local line- 102) were cultivated under similar conditions to select a 
fit line in oil production. Results pointed that local line-102 was a suitable line 
because surpassed in strong canopy; seeds and oil yield and its components. Above 
all, this line continues to be fresh and strong after seed physiological mature and it is 
wide spreading around the country. Moreover, this line has high tolerance to 
Egyptian environmental conditions indicating a high stability. Depending on first 
season results, sunflower (local line- 102) has been cultivated in second season.  
 In the second season, after harvesting sunflower (local line- 102) and corn (Single 
cross 10 hybrid), whole plant residues were chopped to 2-5 cm. 
 Sunflower stalks (SS) and corn stalks (CS) were used in preparing: 100% SS; 50: 
50% SS: CS and 100% CS; w/ w on wet basis and were ensiled after mixing with 
0.5% urea and 5% molasses. The silages from CS, (SS - CS) and SS were conserved 
in cement silos of 10 tons capacity/ each and were well pressed and covered tightly 
with plastic sheet and soil to guarantee anaerobic conditions. After ensiling period – 
2 months – color and odor were examined and silage quality was measured according 
to method of Research Institute for cattle feeding at Hoorn as described by El - 
Hossieny (1979). 
 Three digestibility trials was carried out using 9 adult Suffolk crossbred rams (65 
kg in average), 3 rams per each to determine digestion coefficients and nutritive 
values of the three silages made. The trial period consisted of 21 days as preliminary 
period followed by 7 days for collection period of feces. Rams were kept and fed 
individually in metabolic cages. Ninety percent of ad-lib intake of tested silages as a 
sole feed was offered for each ram (in two meals at 8.00 am and 4.00 pm) during 
collection day's period. Water was available all times. Representative samples of 
feeds and feces were analyzed according to A. O. A. C (1990). 
 

Second trial , feeding trial 
 Eight lactating buffaloes, about 570 kg body weights in the 2nd - 4th parity were 
selected randomly at their peak of lactation to conduct this work. The “Swing over” 
method described by (Kellner, 1924; Abou-hussein, 1958 and Abou-Raya, 1978) was 
applied. Milk production experiment extended for 144 days including four periods. 
Each period consisted of 21 days as transition period followed by 15 days as 
experimental period for milk recording, sampling and digestibility trails (Fig. 1). 
Total requirements of buffaloes was adjusted at beginning each transition period 
according to changing in milk production and body weight. Animals were 
individually fed according to NRC (1988) the following experimental rations:  
•  Control ration (CR): 50% of TDN and CP total requirements from oncentrates 

feed mixture (CFM) + corn stalks silage (CSS) ad – lib. 
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• First tested ration (TR1): 50% of TDN and CP total requirements from (CFM) + 
(SS - CS) silage ad – lib. 

• Second tested ration (TR2): 50% of TDN and CP total requirements from (CFM) 
+ sunflower stalks silage (SSS) ad – lib. 

______________________________________________________

 
_______________________________________________________ 
  
 : Middle days. 

T.P. = Transition period. 
E.P. = Experimental period. 

 
Fig. 1. Succession of days and periods in the “Swing over” method which 
included two tested rations, with lactating animals 
 
 The CR was fed in the first and last periods, while the two tested rations (TR1 & 
TR2) were given in the two medium periods. The nutritive values of CFM on DM 
basis (calculated by indirect method according to Abou – Raya, 1967) were 63.65 
and 12.20 for TDN and DCP respectively. 
 Three digestibility trails were carried out on feeding trail animals (three buffaloes 
per each) during experimental period of each period to determine digestion 
coefficients and nutritive values of rations contain different tested silages. Fecal grab 
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samples of about 500g were taken from the rectum three times daily for five days as 
collection period. Acid insoluble ash (AIA) was used as natural marker for nutrients 
digestibility determination (Van Keuleun and Young, 1977). Representative samples 
of feeds and feces were analyzed according to A. O. A. C. (1990). 
 Milk yield and milk fat percent were recorded daily and individually for all 
animals during experimental period of each period. The 7% FCM produced for each 
buffalo was calculated from daily milk yield and milk fat percent using following 
formula given by Raafat and Saleh (1962), 7% FCM = 0.265 milk yield + 10.50 fat 
yield. Milk samples were taken in the middle days of each experimental period (29, 
65, 101 and 137 days) from each buffalo individually. Milk samples were analyzed 
for protein, total solids (TS) and ash according to A. O. A. C. (1990), while lactose 
was estimated by difference. Milk fat was determined according to Gerber’s method 
as described by Ling (1963). 
 Feed conversion was calculated for the experimental rations as the amount of 
DM, TDN and DCP in kg required to produce one kg 7% FCM. Economic efficiency 
of milk production was expressed as the ratio between FCM produced price and daily 
feeding cost. 
 Data was statistically analyzed using SPSS Inc (1999). Differences among means 
were tested for significance by Duncan’s multiple range test (Duncan, 1955). 

 
RESULTS AND DISCUSSION 
  First trial, Silage evaluation 
   Chemical composition 

Data in table (1) show superiority of sunflower stalks silage (SSS) in DM, CP, CF 
and EE contents and lower OM and NFE contents than corn stalks silage (CSS), 
while, sunflower - corn stalks silage (SS - CS) silage had an intermediate values of 
chemical composition.  
 
Table 1. Chemical composition of ingredients and experimental rations 

Composition of feeds used in both trials on 
DM basis, % 

Items  
DM% 

OM CP CF EE NFE Ash 
Concentrate feed mixture 
(CFM)* 

90.65 88.45 16.80 12.74 3.30 55.61 11.55 

Sunflower stalks silage 
(SSS) 

33.40 87.68 11.96 30.14 3.28 42.30 12.32 

Corn stalks silage (CSS) 31.65 89.81 9.22 29.86 1.96 48.77 10.19 
Sunflower - corn stalks 
(SS - CS) silage. 

32.27 88.54 10.70 29.98 2.58 45.28 11.46 

Calculated composition of tested rations used in feeding trial: 
CR 50% CFM + CSS ad. 
lib. 

43.23 89.25 12.34 22.81 2.51 51.59 10.75 

TR1 50% CFM + (SS – 
CS) silage ad. lib. 

43.65 88.50 13.17 23.00 2.88 49.45 11.50 

TR2 50% CFM + SSS 
ad. lib. 

44.11 87.97 13.82 23.46 3.29 47.40 12.03 

* Concentrate feed mixture consisted of: 20 % yellow corn + 35% undecorticated cotton seed meal + 14% 
rice bran + 25% wheat brain + 3% molasses + 2% limestone + 1%salt.  



Moawd et al. 434 

These data were within the range reported by Boza et al. (1983) and Sabbah et al. 
(1994) for SSS and Etman et al. (1994) and Mostafa et al. (2000) for CSS. Since all 
experimental crops were planted under similar conditions, so the differences in the 
chemical composition could be related to different species of these crops and should 
produce silages characterized with different quality and nutritive values (Khalafalla 
et al., 2007). The differences in chemical composition of experimental rations were 
mainly a reflection of the chemical composition and the proportion of the experimental 
feedstuffs (Table 1). 
 
Silage quality 
 Results of silage quality (Table 2) indicated that, the three silages had a good 
physical characteristics (natural color and pleasant aroma) as well as a good 
fermentation quality expressed as low pH (3.90 to 4.02), high lactic acid content 
(3.50 to 3.80) while little contents of ammonia (0.09 to 0.15) and butyric acid (0.08 
to 0.12). Similar trend was observed by Etman et al. (1994), Tabana (1994) and 
Mostafa et al. (2000) with the same silage types. 
 

Table 2. Quality characteristics of different types of silage 
Items Sunflower 

stalks silage 
Sunflower 
- corn 
stalks 
silage 

Corn 
stalks 
silage 

pH 4.02 3.97 3.90 
Total acidity (ml NaOH/ 100gm silage) 26.10 26.85 27.20 
Ammonia – N (per 100 gm silage) 0.15 0.11 0.09 
Acetic acid (per 100 gm silage) 0.63 0.74 0.81 
Butyric acid (per 100 gm silage) 0.12 0.09 0.08 
Lactic acid (per 100 gm silage) 3.50 3.72 3.80 
 
Feed intake 
 Dry matter intake (DMI) expressed either as kg/ 100 LBW or gm/ kg w0.75 were 
significantly (p<0.05) higher for SSS than those for other silages (Table 3). No 
significant differences were found in DMI between CSS and (SS - CS) silage. Higher 
DMI of SSS may be due to good palatability and high DM content (Krivoruchenko, 
1995). These results agree with those reported by Thomes et al. (1982) and Tabana 
(1994) who found that DMI was 2.57 and 1.99 kg/ 100 kg LBW for SSS and CSS, 
respectively with sheep. 
 
Digestibility 
 Data in table (3) revealed that digestion coefficients of DM, OM and NFE of SSS 
were significantly (p<0.05) lower than those of other silages, while the differences 
between CSS and (SS - CS) silage were not significant. The reduction in DM 
digestibility of SSS may be due to higher silage DMI (Tyrrell and Moe, 1975). On 
the other hand, CP digestibility of SSS and (SS - CS) silage was significantly 
(p<0.05) higher than that of CSS. This may be attributed to lower CP content of CSS 
as shown in table (1). Similar results were obtained by Tabana (1994) who found that 
CP digestibility was 66.76 and 58.95% for SSS and CSS, respectively by sheep. CF 
digestibility showed that there were no significant differences between tested silages. 
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EE digestibility of SSS was significantly (p<0.05) higher than that of CSS, but 
insignificantly higher than that of (SS - CS) silage. This may be attributed to higher 
EE content of SSS than CSS (Table 1). Similar results were obtained by Valdez et al. 
(1988a). 
 The differences in digestion coefficients between present results and those 
reported by other workers may be due to variation in chemical composition and 
ensiling processing. This variation can affect silage quality and consequently 
nutrients digestibility and feeding value of silages (Tabana, 1994). 

 
Table 3. Feed intake, digestibility and nutritive values of sunflower stalks, 
sunflower - corn stalks and corn stalks silages by sheep 
Items Sunflower 

stalks silage 
Sunflower - 
corn stalks 
silage 

Corn stalks 
silage 

DM intake:    
Kg/ 100 kg LBW 2.38 a ± 0.04 2.26 b ± 0.02 2.21b ± 0.01 
g/ kg W0.75  67.72 a ± 1.11 64.30 b ± 0.50 62.72 b ± 0.47 

Digestion coefficients%:    
DM 60.18 b ± 0.19 61.82 a ± 0.42 62.45 a  ± 0.31 
OM 62.33 b ± 0.31 64.71 a ± 0.26 64.93 a  ± 0.29 
CP 64.65 a ± 0.60 63.72 a ± 0.37 59.68 b  ± 0.50 
CF 60.73 ± 0.44 61.68 ± 0.63 62.90 ± 0.65 
EE 76.20 a ± 0.33 74.90 ab ± 0.55 72.93 b  ± 0.85 
NFE 61.75 b ± 0.84 66.36 a ± 0.77 66.85 a  ± 0.91 

Nutritive values%:    
TDN 57.78 b  ± 0.28 59.70 a  ± 0.25 60.10 a  ± 0.23 
DCP 7.73 a  ± 0.07 6.82 b ± 0.04 5.50 c ± 0.05 

a, b and c: Means within the same row with different superscripts differ (p<0.05). 

 
On the other hand the improvement in digestion coefficients  of most 

nutrients of (SS - CS) silage could be due to associated effect of mixing sunflower 
and corn stalks at ensiling on fermentation process during ensiling period (Soliman et 
al., 1997; and El-Tahan et al., 2003) with other silage mixtures that consequently 
reflected on better conditions of rumen fermentation (Shehata et al.,2003). 
 
Nutritive values 
 Data in table (3) showed that, SSS had significant (p<0.05) lowest TDN value 
(57.78%) and highest DCP value (7.73%) compared to the other silages. The lowest 
TDN content of SSS may be due to lower digestion coefficients of DM, OM and 
NFE compared to other silages. Whereas, the higher DCP content could be attributed 
to higher CP content and its digestion for SSS compared to other silages. Tabana 
(1994) recoded a lower TDN value and higher DCP value of SSS than those obtained 
herein. This may be due to the different varieties, agriculture practices, 
environmental conditions and stage of maturity involved at ensiling (Khalafalla et al., 
2007). 
 The improvement (p<0.05) in TDN and DCP values of (SS - CS) silage compared 
to SSS and CSS, respectively could be referred to the associated effect of types of 
silages (Shehata et al., 2003). 
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 From previous data, it could be concluded that, sunflower stalks silage ensiled 
alone or mixed with corn stalks enriched with urea and molasses at ensiling time is a 
suitable quality roughage for ruminants which had a good palatability and had 
adequate feeding values. 
 
Second trial, feeding trial 
  Feed intake 
 Total DMI of three rations fed to lactating buffaloes expressed as either kg/ head/ 
day or kg/ kg w0.75 were nearly similar (Table 4). These results are in agreement with  
Vandersall (1976) and Valdez et al. (1988b). 
 
Table 4. Feed intake, digestibility and nutritive values of experimental rations 
by lactating buffaloes 
Items CR TR1 TR2 
Live body weight kg 575.00 ± 9.94 580.33 ± 9.24 584.67 ± 8.69 
Daily DMI kg/ h/ d:    

CFM 6.49 6.47 6.21 
CSS 9.28 - - 
(SS - CS) silage - 9.51 - 
SSS - - 9.95 

Total DMI, kg/ h/ d 15.77 ± 0.33 15.98 ± 0.27 16.16 ± 0.38 
Total DMI, kg/ kg W0.75  0.134 ± 0.004 0.135 ± 0.007 0.136 ± 0.003 
Digestion coefficients%:    

DM 65.57 ± 0.73 64.75 ± 0.69 62.41 ± 0.81 
OM 68.40 a ± 0.46 67.87 a ± 0.33 63.61 b ± 0.31 
CP 62.70 b ± 0.74 66.16 a ± 0.92 66.81 a ± 0.87 
CF 57.96 ± 0.87 57.56 ± 0.53 56.16 ± 0.66 
EE 76.55 ± 0.54 78.42 ± 0.74 79.13 ± 0.48 
NFE 73.98 a ± 0.71 72.52 a ± 0.82 65.28 b ± 0.58 

Nutritive values%:    
TDN 63.45 a ± 0.42 62.90 a ± 0.31 59.20 b ± 0.28 
DCP 7.74 c ± 0.12 8.71 b ± 0.14 9.23 a ± 0.11 

a, b and c: Means within the same row with different superscripts differ (p<0.05). 

 
Digestibility 
 Decrease of CF digestibility for experimental rations (Table 4) compared to 
corresponding values for different silage types (Table 3) may be due to higher NFE 
content of rations. While digestion cofficints of other nutrients and feeding values 
were increased. These results would be expected as a results to CFM integration into 
different rations. Nevertheless, differences were not significant between three rations 
regarding DM, CF and EE digestibilities. Otherwise, OM and NFE digestibilities of  
TR2 were significantly (p<0.05) lower than those of other rations. On the other hand, 
CP digestibilities of TR1 and TR2 were significantly (p<0.05) higher than CR. This 
may be attributed to higher CP content of TR1 and TR2 as shown in table (1). 
 From previous data, it could be noticed that, TR2 had lower digestibility of most 
nutrients than other rations might be due to lower the digestibility of most nutrients 
of SSS (Table 3), while ration TR1 had an intermediate values. 
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Nutritive values 
 TDN% of TR2 was significant (p<0.05) lower compared to that of CR and TR1 
(Table 4). This may be due to lower digestibilities of most nutrients for ration TR2 
compared to other rations. Otherwise, DCP% of TR2 showed significant (p<0.05) 
increase compared to that of CR and TR1, this may be due to higher CP content and 
its digestion of TR2 compared to other rations. 
 Replacing 100% CSS by SSS as a sole roughage portion (TR2) decreased 
(p<0.05) TDN% compared to TR1 which contain (SS - CS) silage. These differences 
might be due to the higher most nutrient digestbilities of CSS than SSS as shown in 
table (3). These results are in harmony with those reported by Tabana (1994) who 
found that CSS had higher TDN value compared to SSS. 
 From previous data, it could be noticed that, TR1 showed medium feeding value 
between CR and TR2, this may be due to associative effect of digestibility which 
reflected on nutritive values (Osman et al., 2007). 
 
Milk yield and composition 
 Average daily actual milk yield (Table 5) of lactating buffaloes fed initial control 
ration (CR) was 10.15 kg/ head/ day, while average daily milk yield as calculated for 
buffaloes fed 1st and 2nd tested rations (TR1 and TR2) were 9.89 and 9.22 kg/ head/ 
day, respectively. Milk yield was decreased by 2.56 and 9.16% for TR1 and TR2, 
respectively. The data observed that buffaloes fed TR2 had lower (p<0.05) milk 
production than buffaloes fed CR and TR1. No significant differences of milk yield 
between CR and TR1. The same trend was obtained with 7% FCM yield and fat yield 
of buffaloes fed the same experimental rations. These results may be attributed to the 
higher digestibilities of most nutrients and TDN value for CR and TR1 than TR2 
(Table 4). These results were agreement with Valdez et al. (1988b) who found that, 
FCM yield of cows fed rations containing corn silage or corn – sunflower silage was 
higher (p<0.05) than that of produced by cows fed sunflower ensiled alone. Silva et 
al. (2004) found that, partial replacement of corn silage with sunflower silage in 
lactating cows’ diets did not affect milk, fat and protein yield. 
 
Table 5. Effect of feeding different experimental rations on productive responses 
of lactating buffaloes 
Items Milk yield 

kg/ head/ day 
7% FCM 
yield kg/ 

head/ day 

Fat yield 
g/head/ day 

Initial yield of control ration         (A) 10.15 j± 0.22 9.33 j ± 0.18 632 j ± 11.75 
1st tested ration:    
   Actual yield                                (B) 9.28 8.81 605 
   Calculated yield A + F (65-29)  (G) 9.89 j ± 0.24 9.21 j ± 0.20 629 j ± 13.40 
   Difference G – A / A x 100       (%) -2.56 -1.29 -0.47 
2nd tested ration:     
  Actual yield  8.00 7.66 528 
  Calculated yield C + F (101-29) (H) 9.22 k ±  0.19 8.45 k ± 0.19 576 k ±  13.35 
  Difference H – A / A x 100        (%) -9.16 -9.43 -8.86 
Final yield of control ration          (D) 8.33 8.10 561 
Daily decrease A – D / 137–29 (g)(F) 17 11 0.66 
j and k: Means within the same column with different superscripts differ (p<0.05). 
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 Regarding average milk yield, the current results are nearly similar with those 
reported by El – Ashry et al. (2001) and Saleh et al. (2003) for lactating buffaloes fed 
rations contained 50% concentrate and 50% roughage. 
 Milk composition as TS, SNF, fat, protein, lactose and ash% of lactating 
buffaloes fed experimental rations showed no significant differences (Table 6). While 
TS, fat, SNF and protein% increased with TR2 than other rations. Improving milk fat 
content in TR2 was associated with increased EE intake (McGuffey and 
Schingoether, 1980 and Thomas eat al., 1982). Also, improving milk fat content in 
TR2 was associated with a decrease in milk yield in this group compared to those fed 
CR and TR1. These results can be explained by the fact, that fat% decrease as milk 
yield increase. Jinlong and Yanglian (2001) found that, milk fat% was negatively 
correlated with milk yield. The results of milk composition were within the normal 
values which agree with Saleh et al. (2003) for buffaloes' milk. 
 
Table 6. Milk composition % of lactating buffaloes fed experimental rations 
Items Experimental rations 
 Initial CR TR1 TR2 Final CR Average 

two CR 
TS 16.02 ± 0.08 16.31 ± 0.09 16.47 ± 0.08 16.46 ± 0.11 16.24 ± 0.07 
Fat 6.30 ± 0.04 6.53 ± 0.06 6.65 ± 0.07 6.66 ± 0.08 6.48 ± 0.05 
SNF 9.72 ± 0.07 9.78 ± 0.04 9.82 ± 0.03 9.80 ± 0.08 9.76 ± 0.03 
Protein 4.23 ± 0.05 4.24 ± 0.03 4.28 ± 0.04 4.15 ± 0.07 4.19 ± 0.02 
Lactose 4.62 ± 0.06 4.63 ± 0.04 4.61 ± 0.05 4.72 ± 0.08 4.67 ± 0.05 
Ash 0.87 ± 0.03 0.91 ± 0.07 0.93 ± 0.03 0.93 ± 0.06 0.90 ± 0.04 
No significant differences among all treatments. 
TS = Total solids  SNF = Sold non fat. 

 
Feed intake and conversion and economic efficiency 
 From data in table (7), it was observed that, the total DMI of three rations 
expressed as kg/head/ day or kg/ kg w0.075 were nearly similar. These results were 
agreement with Vandersall, (1976) and Valdez et al. (1988b). TDN intake as kg/ 
head/ day or g/ kg w0.075 of TR2 was significant (p<0.05) lower than those of CR and 
TR1. This may be due to lower (p<0.05) TDN% for ration TR2 than other rations 
(Table 4). Otherwise, DCP intake of TR2 either as kg/ head/ day or g/ kg W0.075 were 
higher (p<0.05) than those of the others. This increase may be due to the higher 
nutritive value as DCP for ration TR2 than other rations (Table 4).  
 Buffaloes fed ration TR2 showed the lowest values (p<0.05) of DM and DCP 
conversion (Table 7) than those fed CR and TR1. While, buffaloes fed TR2 showed 
the lowest value (p<0.05) of TDN conversion than those fed CR only. On the other 
hand, DM and TDN conversion were similar for buffaloes fed CR and TR1. These 
results can be attributed to the differences in milk production, feed intake and 
nutritive values of the tested rations. Mir et al. (1992) found that, the differences in 
efficiency of utilization of the silages may be due to differences in digestion in the 
rumen and intestines. 
 Feeding cost per kg FCM produced were 197.24; 186.38 and 185.73 P.T. for CR, 
TR1 and TR2, respectively (Table 7). It was noticed that feeding cost/ kg FCM 
produced decreased by 5.51% and 5.84% for milk produced by buffaloes fed rations 
containing SSS (TR1 and TR2) compared to CR. Better economic efficiency 
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obtained with TR1 and TR2 may be to decreasing feed cost of these rations compared 
to CR. These results are in agreement with Rasool et al. (1998) and Rao et al. (1999). 
 
Table 7. Average daily feed intake, feed conversion and economic efficiency for 
lactating buffaloes fed different experimental rations 

 Experimental rations 
Items CR TR1 TR2 
Daily DMI kg/ head/ day:    

CFM 6.52 6.49 6.32 
CSS 9.21 - - 
(SS - CS) silage - 9.35 - 
SSS - - 9.73 

Total DMI kg/ head/ day 15.73 ± 0.26 15.84 ± 0.19 16.05 ± 0.24 
Total DMI kg/ kg W0.75  0.134 ± 0.002 0.134 ± 0.001 0.135 ± 0.001 
Daily feed units intake:    

TDN intake kg/h/ 
day 

9.98 a ± 0.16 9.96 a ± 0.12 9.50 b ± 0.14 

TDN intake g/ kg 
W0.75  

84.94 a ± 1.04 84.22 a ± 0.65 79.86b ± 0.66 

DCP intake kg/ h/ 
day 

1.22 c ± 0.02 1.38 b ± 0.02 1.48 a ± 0.02 

DCP intake g/ kg 
W0.75  

10.38 c ± 0.13 11.67 b ± 0.09 12.44 a ± 0.10 

Daily 7% FCM yield (kg) 9.33 a ± 0.18 9.21a ± 0.20 8.45b ± 0.19 
Feed conversion:    

kg DM/ kg FCM 1.69 a ± 0.03 1.72 a  ± 0.02 1.90 b ± 0.03 
kg TDN/ kg FCM 1.07 a ± 0.02 1.08 ab ± 0.01 1.12b ± 0.02 
kg DCP/ kg FCM 0.131 a ± 0.002 0.150 b ± 0.002 0.175c ± 0.003 

Feeding cost/ FCM (P.T.) 197.24 186.38 185.73 
Economic efficiency* 1.77 1.88 1.88 
a, b and c: Means within the same row with different superscripts differ (p<0.05). 
* Economic efficiency = price of FCM/ price of feeds consumed. 
The price of feedstuffs and product (LE/ ton): 
CFM = 1750            CSS = 200       (SS - CS) silage = 160      SSS = 120      Raw milk = 3500 

 
CONCLUSION 
 
 From previous data, it could be concluded that, sunflower stalks enriched with 
urea and molasses, ensiled alone or mixed with corn stalks at ensiling, is suitable 
quality roughage for ruminants. It has a good palatability and adequate feeding value. 
It could be incorporated in lactating buffaloes rations up to 50% from TDN and CP 
requirements. This incorporation led to decrease feeding cost and improved economic 
efficiency. 
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  تقییم غذائي لسیالج دوار الشمس بواسطة المجترات
 

  ١، مصطفى حسین طلحة٢، رضا السید أحمد الشرایحي١رأفت إبراهیم معوض

  

هد بحوث  مع-٢ معهد بحوث اإلنتاج الحیواني، مركز البحوث الزراعیة، جمهوریة مصر العربیة، –١

  المحاصیل الحقلیة، مركز البحوث الزراعیة ، جمهوریة مصر العربیة
  

 بواسطة Local line 102أجریت هذه الدراسة بهدف تقدیر القیمة الغذائیة لسیالج عیدان دوار الشمس   

عیدان  اإلنتاجي ومقارنته بسیالج ااألغنام وكذلك دراسة تأثیر إضافته إلى عالئق الجاموس الحالب على أداءه

  .١٠الذرة هجین فردي 

 (line 102 – G 101 - Vidoc)في الموسم األول تم زراعة ثالث تراكیب وراثیة من نبات دوار الشمس  

 في إنتاج الزیت وتركیبه ن بسبب تفوقه على الصنفین األخریی(line 102)وتم اختیار التركیب الوراثي المحلي 

  .م النضج الفسیولوجي للبذورفضال بقاء العیدان واألقراص خضراء بعد تما

 وبعد ١٠ وكذلك هجین الذرة فردي (line 102)في الموسم الثاني تمت زراعة التركیب الوراثي المحلي   

  -:موالس كاآلتي% ٥+ یوریا % ٠.٥ أنواع من السیالج بعد إضافة ٣حصاد األقراص والكیزان تم عمل 

  . سیالج عیدان الذرة بمفرده– ١

  .من كل نوع% ٥٠، حیث تم خلط العیدان عند الكمر بمعدل )الذرة+ وار الشمس د( سیالج عیدان – ٢

  . سیالج عیدان دوار الشمس بمفرده– ٣

 كباش سفولك لتقدیر القیمة الغذائیة لألنواع السابقة من السیالج وكذلك ٩ تجارب هضم على ٣تم إجراء   

الموسم الثالث والرابع ابتداء من األسبوع السابع  جاموسات حالبة مابین ٨تم إجراء تجربة إنتاج لبن باستخدام 

 عودة إلى ذي بدء ”Swing over“ كجم باستخدام طریقة 570من بدایة الحلیب متوسط وزن جسمها الحي 

 یوم، غذیت علیقة المقارنة خالل المرحلة ٣٦ مراحل تجریبیة طول كل منها ٤ یوم قسمت إلى ١٤٤لمدة 

ما غذیت العلیقة المختبرة األولى في المرحلة الثانیة والعلیقة المختبرة الثانیة في التجریبیة األولى واألخیرة بین

  :المرحلة الثالثة وقد غذیت الحیوانات تغذیة فردیة على العالئق التجریبیة التالیة

ن من احتیاجات الجاموس من المركبات الغذائیة الكلیة المهضومة والبروتین الخام م% ٥٠: علیقة المــقارنة •

  .سیالج عیدان الذرة للشبع+ مخلوط العلف المركز 

من احتیاجات الجاموس من المركبات الغذائیة الكلیة المهضومة والبروتین الخام % ٥٠: علیقة مختبرة أولى• 

  .للشبع) الذرة+ دوار الشمس (سیالج عیدان + من مخلوط العلف المركز 

من المركبات الغذائیة الكلیة المهضومة والبروتین الخام من احتیاجات الجاموس % ٥٠: علیقة مختبرة ثانیة• 

  .سیالج عیدان دوار الشمس للشبع+ من مخلوط العلف المركز 

 یوم ٢١اعتبرت فترة الـ . NRC 1988وقد قدرت االحتیاجات الغذائیة لحیوانات التجربة وفقا لمقررات   

ٕا تم تسجیل إنتاج اللبن وأخذ عینات اللبن واجراء بینم) دور تمهیدي(األولى من كل مرحلة تجریبیة كفترة أقلمة 

وقد تم أخذ عینات اللبن في الیوم األوسط من فترة الجمع ) فترة الجمع( یوم التالیة ١٥تجارب الهضم خالل الـ 

  ).١٣٧ – ١٠١ – ٦٥ – ٢٩أیام (لكل مرحلة 
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  :كانت أهم النتائج المتحصل علیها كما یلي

محتوى سیالج دوار الشمس من المادة الجافة، البروتین الخام، األلیاف الخام، الدهن الخام والرماد أعلى منها   •

  .في سیالج عیدان الذرة بینما كان محتواه من المادة العضویة والمستخلص الخالي من النتروجین أقل

مقارنة بها من األنواع % ٥عند مستوى كانت المادة الجافة المأكولة من سیالج دوار الشمس أعلى معنویا   •

 .األخرى من السیالج

كانت معامالت هضم المادة الجافة والعضویة والمستخلص الخالي من النتروجین وكذلك قیمة المركبات   •

بینما كانت معامالت % ٥الغذائیة الكلیة المهضومة لسیالج دوار الشمس أقل معنویا عند مستوى معنویة 

ام والدهن الخام وكذلك قیمة البروتین الخام المهضوم أعلى معنویا وذلك مقارنة بالقیم هضم البروتین الخ

المقابلة لسیالج عیدان الذرة؛ في حین كانت قیم معامالت هضم المركبات الغذائیة والقیمة الغذائیة لسیالج 

 .متوسطة) الذرة+ دوار الشمس (عیدان 

 .فة المأكولة من العالئق الثالثة بواسطة الجاموس الحالبال توجد اختالفات معنویة في المادة الجا  •

في معامالت هضم المادة الجافة واأللیاف الخام والدهن % ٥ال توجد اختالفات معنویة عند مستوى معنویة   •

الخام في العالئق الثالثة بواسطة الجاموس الحالب بینما ارتفع معامل هضم البروتین الخام معنویا للعلیقتین 

 .ختبرتین األولى والثانیة مقارنة بعلیقة المقارنةالم

كانت قیمة المركبات الغذائیة الكلیة المهضومة للعلیقة المختبرة الثانیة أقل معنویا بینما كانت قیمة البروتین   •

برة مقارنة بالقیم المقابلة للعلیقة المقارنة والعلیقة المخت% ٥الخام المهضوم أعلى معنویا عند مستوى معنویة 

 .األولى

دهن ومحصول الدهن أقل معنویا للحیوانات المغذاة على العلیقة % ٧كان إنتاج اللبن الخام والمعدل لنسبة   •

، بینما لم تؤثر تغذیة الحیوانات على العلیقة نالمختبرة الثانیة مقارنة بتلك المغذاة على العلیقتین األخریی

 .قةالمختبرة األولى معنویا على القیاسات الساب

ال توجد اختالفات معنویة بین التركیب الكیماوي للبن المنتج من الجاموس المغذى على العالئق التجریبیة   •

 .الثالثة

أو سیالج عیدان دوار الشمس بنسبة حـتى ) الذرة+ دوار الشمس (أظهرت النتائج أن إضافة سیالج عیدان   •

ب كما في العلیقتین المختبرتین األولى والثانیة أدى من االحتیاجات الغذائیة المقررة للجاموس الحال% ٥٠

 .على التوالي% ٥.٨٤، %٥.٥١بنسبة % ٧إلى خفض تكلفة إنتاج كجم لبن معدل لنسبة دهن 

الذرة + من النتائج السابقة یتبین أن سیالج عیدان دوار الشمس أو سیالج مخلوط عیدان دوار الشمس   •

یوریا یعتبر مادة مالئة مناسبة للمجترات % ٠.٥+ موالس % ٥ ُوالمضاف إلى كل منهما عند التصنیع

من % ٥٠لذا یمكن التوصیة بإضافته بنسبة حتى . بسبب استساغته الجیدة وقیمته الغذائیة المناسبة

االحتیاجات الغذائیة المقررة للجاموس الحالب حیث أدى ذلك إلى خفض تكلفة التغذیة وتحسین الكفاءة 

  .االقتصادیة


