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The Fellowship 

 

The fellowship was carried out at the Institute of Grassland and Environmental Research 

Plas Gogerddan Aberystwyth Ceredigion SY23 3EB UK and Bristol University, 

Langford, Department of Farm Animal Science to investigate the effect of diet on beef 

quality. This involved work on on-going experiments and consideration of previous data 

on effects of diet live animal performance at IGER and  work on diet effects on beef 

quality in the Meat Analysis Laboratory at Bristol University. 

 

 

 



Background and Justification of Fellowship 

 

Ethiopia has high cattle population which rank first in Africa and 8th in the world.  The 

total cattle population for the country is estimated to be 40.38 million (Central statistical 

authority, 2006). Cattle, with their large number and diversity of products and with big 

uncultivated land resource which can be used for grazing, undoubtedly contribute more to 

the national economy. The country has suitable grazing land, conventional feeds, and 

improved feeds which can be used for cattle fattening. It is possible to increase beef 

quality and quantity of the nation by appropriate utilization of cattle potential and 

available feeds resource.  

 

In Ethiopia despite large number of animal population, beef production in quality and 

quantity is low. One of the reasons which hinder the benefit from the sector is lack of 

trained personnel in the specific area of beef production in the country. To conduct 

detailed research work in the area of quality beef production especially on effect of diet 

on beef quality, trained manpower is required. Therefore, such fellowship can contribute 

to research activities on quality beef production in the country and also it can create a 

good linkage among these research Institutes. Based on these above facts training was 

conducted particularly on the effect of diet on beef quality and in general on beef 

production in which important practical and theoretical knowledge was gained.  

 

Objectives:  

1. To learn the association of feed with meat quality 

2. To learn meat quality analysis method 

3. To learn improved beef cattle husbandry practices 

 

The trip also involved attendance of the following important agricultural events: 

1. Different field visits of typical UK farmers’ beef cattle production system in 

different places. 

2. Visits of typical UK slaughter house and butchery  



3. Visits of typical UK meat processing factories in different places 

4. Repeated visits to other IGER farm (Trawsgoed farm) and participating on some 

important practical activities 

5. Visits  to different shows like for instance “Royal Welsh Show” from which good 

experience has been obtained in general from agricultural show and in particular 

from the beef cattle show  

6. Participating on quality silage making activities in IGER from which good 

practical silage making knowledge is obtained   

7. Participating on beef colour shelf life  analysis 

8. Meat Vitamin E analysis  

9. Beef lipid analysis 

10. Eating quality  assessment by trained taste panellist   

 

Beef production in UK 

 

UK beef production system is currently based on forage feeding systems. Grass and 

legumes are important constituents of the forage-based feeding systems used for beef 

production in UK (Scollan et al., 2006).  In the past beef production was aimed to 

performance traits like weight gain, feed conversion ratio or carcass quality in UK. 

Nowadays consumers attach an increasingly large importance to technological and 

nutritional qualities (Cuvelier et al., 2005) and beef production from forage is very much 

appreciated because of the advantage of high beef quality is obtained from cattle finished 

on forage as compared to cattle finished on conventional concentrate feeding.  

 

Importance of forage for quality beef production  

Cattle production has the potential of being an important component of sustainable 

agriculture. Their ability to transform feed not suitable for humans into high-quality food 

is great importance. Legumes are important constituents of ruminant diets and are a vital 

part of low input and organic system (Scollan et al., 2006).  

 

 



Importance of beef quality  

Scollan et al. (2003) reported that fat in meat provides essential fatty acid and vitamins to 

the consumer and plays a critical role in the sensory perception of juiciness, flavour and 

texture. However, they also mentioned that there is perception among consumers that red 

meat, in particular beef is food with a high fat content and considered to contribute 

towards certain human disease because of benefit that it has high proportion of saturated 

fatty acid. Department of health in different countries have recommended a reduction in 

intake of saturated fatty acid and increase in the intake of unsaturated fatty acids, in 

particular the omega-3 polyunsaturated fatty acid (n-3 PUFA) because they are known to 

be beneficial to human health. Nutritional approaches are the most important strategy for 

altering the fatty acid composition of muscle lipids (Scollan et al., 2006). So based on 

these above facts a lot has been done to develop strategies to alter the total fat 

concentration of beef, and fatty acid composition of the fat to be compatible with 

consumer requirements in the IGER.  

 

Carcass quality 

Carcass quality is very important for consumers. It indicates the degree of lean meat and 

fatness. Carcass quality can be estimated on life animals using ultrasound which is 

operated by trained personnel. It can give data on subcutaneous fat and rib eye area.  

IGER has good experience of ultrasound scanning. Detailed carcass information can be 

obtained from slaughtered animals. This includes important carcass quality indicating 

parameters like carcass weight, fat thickness (back fat thickness), rib eye area, 

conformation and ultimate pH. 

    

Meat quality 

Meat quality includes the attractiveness of meat to consumers by its palatability, 

tenderness, flavour, sensory attributes, shelf life and it being free from human health 

problems. Dikeman et al., (2005) indicated that the most important aspect of meat quality 

in beef is sensory or eating quality, defined as tenderness, juiciness and flavour, usually 

assisted by a trained taste panel 

 



There are many pre-slaughter and post-slaughter factors that affect beef quality. For 

instance pre slaughter factors affecting meat quality are duration of finishing, sex of 

animals, age of the animals, breed of cattle and the diets on which the animals are 

finished.  Richardson et al. (2004) indicated that fatty acid composition and vitamin E are 

affected by breed, diet and age with implication for meat quality.  

 

Nutrition is the major factor affecting beef quality. Major factors influencing the eating 

quality of beef are diet and breed, with diet having the most important impact on flavour 

(Melton, 1990; Warren et al., 2007). In IGER a lot of work has been done which clearly 

indicated how nutrition can affect beef quality. The diet on which animals are finished 

can influence the amount and type of fat in the beef.  Diet has a large impact on the fatty 

acid composition of muscle lipids in cattle (Scollan et al., 2006). They also indicated that 

nutritional approaches are the most important strategy to alter fatty acid composition of 

muscle lipids.   

 

IGER beef research programme focuses on the design of feeding strategies and systems 

based on farm-grown grass and forage. These systems aim to produce traceable high 

quality beef products with healthier properties required by consumers, in ways which 

reduce losses of nutrients to the environment and enhance the health and welfare of the 

beef animal. Links with IGER forage breeders permit studies in the effects of varieties 

with high nutritional quality on animal performance and product quality (Scollan, 2006).  

This is achieved through development of low input sustainable beef systems based on 

home produced grass and clover and by maximising nitrogen utilisation from traditional 

and alternative forages.  

 

For instance the study made on “Effect of diets (forage types, forage mix and forage 

plus concentrate) on growth and meat quality of Charolais steers”  clearly indicated 

the effect of diet on beef quality as detailed below: 

 

 

 

 



Introduction 

 

Animal feeds are the most important things which affect beef quality. Diets on which 

cattle finished do affect carcass characteristics and fatty acid composition of beef. 

Nutrition is the major route to increase the content of beneficiary fatty acid in beef 

(Scollan et al., 2006). Effect of level of nutrition and diet type can affect cattle 

performance. Diet also can affect the proportion of important fatty acids in the beef. Meat 

quality studies have shown that red clover relative to grass feeding enhances the content 

of PUFA in meat lipids and results in meat which was oxidatively less stable (Scollan, 

2004). Therefore, based on these facts, the study was made on the effect of diets on beef 

quality.  

 

Objective  

 

1. To assess the effect of diet on growth, carcass characteristics and meat quality 

2. To assess the effect of red clover on fatty acid composition and beef colour shelf 

life  

 

Materials and methods 

 

To study the effect of diet on beef quality the following data were collected:  

1. Chemical composition of the diet on which animals finished 

2. Animal feed intake 

3. Animal growth (initial weight, final weight, total gain, daily gain) 

4. Carcass characteristics parameters (rib eye area, back fat thickness, cold carcass 

weight…)  

5. Fat score 

6. Conformation 

7. Beef quality parameters: TFA, Colour shelf life, using TBARS (lipid oxidation), 

sensory attributes, fatty acids compositions proportion 

 



 

Animals  

 Fifty four Charolais steers were used on the study. Average mean age and live weight 

were 487 (s e d 25.94) days and 496.3 (s e d 17.17) kg, respectively. 

 

Experimental design 

Six dietary treatments- 3 forages (grass, grass and red clover mix /50:50 DM basis/ and 

red clover) supplemented with 0 or 1.5 kg/d concentrate (to achieve approximately 0.2 of 

DM intake). Six treatment groups A, B, C, D, E and F each consisting of 9 animals and 

offered one of 6 diets on average for 120 days: 

 

Treatments  

A. Grass silage  

B. Grass silage plus concentrate 

C. Grass and red clover silage mix (50 ;50) DM basis 

D. Grass and red clover silage mix (50:50) DM basis plus concentrate  

E. Red clover 

F. Red clover silage plus concentrate 

 

For animals on silage only treatment (A, C, E) approximately 150g of a vitamin/ mineral 

premix was add on top of the silage each day. Silage and concentrate offered was bulked 

over 3 weeks and submitted for analysis   

 

Data collection 

Animal weight 

Animals were weighed every 4 weeks on 2 consecutive days at the same time of day. 

During weighing of animals an average of 3 weights was recorded by computer.    

 

Fat cover 

Ultrasound scanning for subcutaneous fat thickness and fat scoring was made before the 

cattle went for slaughter.  



 

Finishing diet chemical analysis 

Fresh silage: freeze dry matters, oven dry matters (DM), pH, ammonia nitrogen (NH3N), 

VFAs, lactic acid (15 sample) 

Freeze dried forage: OM, total N, Ether extract (EE), ADF, NDF, WSC, fatty acids (15 

samples)  

Concentrate:  DM, total N, ADF, NDF, WSC, fatty acids, AHEE, vitamin E (samples)  

 

Beef quality analysis  

This was done at Bristol University 

Procedures followed to analyse beef: 

1. Carcass fatness and conformation done by trained personnel 

2. Fatty acid (including long chain PUFA and CLA) was measured in longisimus (loin) 

and semimembranosus (topside) muscles and subcutaneous fat. In muscle samples fatty 

acid was measured in both neutral lipid and phospholipids fractions. Components other 

than fatty acids which affect flavour i.e. skatole, neuclotides, amino acid and phenols 

were measured in the neutral lipid and phospholipids.  

3. Eating quality was assessed by 10 taste trained panellists who tasted grilled beef steaks 

cooked to 74 degree centigrade internal temperatures. 0-100 line scales was used for the 

main sensory categories (tenderness, juiciness, beef flavour, abnormal flavour, beef odour 

and overall acceptability) and also for the flavour-descriptive terms such as grassy, 

rancid, stale, sweet, burnt, metallic, gamy and beef fat. Taste scores were correlated with 

component concentrations to determine which component control flavour. 

 

Data analysis 

Live weight gain (g/d) for each animal was estimated from regression of live weight on 

time for the period from the introduction of experimental diets until slaughter. Average 

daily feed intakes of silage and concentrate were calculated for the experimental period. 

Visual scores for carcass conformation and fatness using the European Union Carcass 

Grade were converted to numerical value as described by Vatansever (1999). All data 

were subjected to general one-way ANOVA (Genstat 9th edition). When ANOVA 



detected difference, multiple comparisons were performed using Fisher’s PLSD (post hoc 

protected least-squares difference) test.  

 

Results and discussion 

 

Feed intake and animal performance  

Data on feed intake and animal performance are shown in Table 1. There were significant 

(p<0.001) differences in daily feed intake among all feed types. Daily total feed intake 

was highest for red clover (9.72 kg) and lowest for grass silage (7.56kg) with others 

being intermediate. Similarly high red clover characteristics and good animal production 

potential on red clover was reported by Scollan et al. (2006). There were significant 

(p<0.001) differences among forage silages and forage silages plus concentrate intake. 

Intake was more for forage silages than forage silages plus concentrate diets. This might 

be due to substitution effect in which concentrate intake influenced forage silages intake.  

 

There were significant (p<0.001) differences in daily gain among the diets. The value 

was highest for red clover plus concentrate (1.353kg) and lowest for grass silage 

(1.053kg) with others being intermediary. This might be due to the advantage of 

combination of high nitrogen in red clover and high energy in the concentrate diets. In 

general growth was higher for animals on forage silage plus concentrate than sole forage 

silage. This might be due to higher energy in concentrate diet that brought fast growth of 

the animals as compared to the forage silages diet. Final weight was not significantly 

affected by the diets. However the value was highest (697.8kg) for mixture of forage 

silage and lowest for grass silage (682.0kg) with forage mixture plus concentrate and red 

clover plus concentrate being intermediate.  

 

 

 

 

 

 



Table 1: Effect of diets on intake and growth performances of Charolais steers 

 

Traits    Grass 

silage  

Grass 

silage + 

conc. 

Mixture Mix + 

conc. 

Red 

clover 

silage  

R.Clover 

silage + 

conc. 

SEM P 

Feed intake of steers on different diets (kg/day) 

Concentrate - 1.51a - 1.68b - 1.69b 0.01289 .001 

Forage 7.56a 6.99a 9.19b 8.37c 9.72b 9.09b 0.2365 0.001 

Forage 

proportion 

1.0a 0.82b 1.0a 0.83c 1.0a 0.84d 0.00248 0.001 

Total feed intake 7.56a 8.50b 9.19c 10.0d 9.72e 10.78e 0.2440 0.001 

Growth performance of charolais steers on different diets 

Final weight (kg) 682.0 669.7 697.8 692.3 689.6 692.0 12.21 NS 

Daily gain 

(kg/day) 

1.053a 1.326b 1.068a 1.335b 1.100a 1.353b 0.0554 0.001 

Means within a row with the same letter do not differ significantly 

Forage proportion was calculated as forage/(forage + concentrate), daily gain=(final weight-initial  

weight)/finishing period, Conc = concentrate, Mix=Mixture of grass silage and red clover silage   

 

Carcass composition and shelf life 

Data on effect of diets on carcass composition and shelf life are given in Table 2.  Half 

carcass weight was not significantly differed across treatments. In general carcass 

composition parameters were not significantly affected by the diets. However, fat 

accumulation was higher for animals finished on forage silage plus concentrate diets. 

These might be due to the higher energy in concentrate diets which favoured fast growth 

and resulted in higher fat deposition as compared to forage silage diets. Similar trends 

were observed for conformation. On the other hand high lean meat was obtained from 

animals finished on forage silages and forage mixture silages as compared to animals 

finished on forage silages plus concentrates.  

 

Diets were not significantly affected the colour shelf life of meat. The value was highest 

for red clover silage plus concentrate (2.17). That is feeding red clover silage plus 

concentrate produced higher lipid oxidation, as assessed by the measurement of TBARs, 

than any of the other diets. The rate of decline of m.longssimus dorsi colour saturation 

was highest for red clover silage plus concentrates and followed by red clover silage and 

mixture of forage silage where as the value was lowest for grass silage plus concentrate 



(1.0).  

 

Vitamin E of meat was significantly (p<0.001) affected by diets. The value was higher in 

the diets which contain grass silage and lower in the diets which contain red clover silage. 

Also it was higher for animals finished on forage silage plus concentrate and it was lower 

for animals finished on red clover silage as expected. This is similar to the previous work 

of Scollan et al. (2006) in which they indicated that even though red clover can be 

appreciated for its improvement of good meat quality with proper fatty acid composition, 

it has negative effect on the vitamin E content of meat and it was suggested by the same 

author that this can be corrected by supplementing with vitamin E.   

 

Ultimate pH was not significantly affected by the diets. However the results were highest 

for forage silage mixture (5.50) and lowest for red clover silage (5.47) with others being 

intermediate. 

 

Table 2:  Effect of diet on carcass composition and shelf life of Charolais steers 

 

Traits    Grass 

silage  

Grass 

silage + 

conc. 

Mixture  Mix + 

conc. 

Red 

clover 

silage  

R.Clover 

silage + 

conc. 

SEM P 

Carcass characteristics of Charolais steers on different diets 

Left cold carcass 

weight (kg) 

186.9 186.7 193.7 195.9 188.9 194.2 3.86 NS 

Fatness*  72.8 86.1 76.1 76.1 71.1 82.8 6.21 NS 

Conformation* 91.1 95.0 94.4 95.0 85.0 85.0 6.53 NS 

Ultimate PH 5.48 5.49 5.49 5.50 5.47 5.47 0.0281 NS 

Fat thickness at 

10th rib (mm) 

9.33 11.67 9.33 9.22 8.78 8.44 0.940 NS 

Rib eye area 

(mm2) 

8254 8091 8413 8373 7809 8527 305.6 NS 

Shelf life of carcass 

TBARS of 10 

days 

1.72 1.00 1.90 1.41 2.10 2.17 0.327 NS 

Vitamin E 4.46ac 4.96a 3.92bd 4.51ac 4.31c 3.63d 0.1804 0.001 
Means within a row with the same letter do not differ significantly 

*Fatness and conformation-visual score converted to numerical value   

 



Fatty acid composition  

Data on fatty acid composition of muscle of Charolais steers finished on different feeds 

are given in Table 3. Finishing diets significantly (p<0.001) affected most of the beef 

quality indicating parameters. These results agreed with findings of Warren et al. (2007) 

in which they reported that diet had the biggest effects on meat quality. There was 

significant (p<0.001) difference in 18:3n-3 among the diets. The value was highest for 

red clover silage (45.63) and lowest in grass silage plus concentrates (31.74) with others 

being intermediary. Similarly it was reported by Stonehouse et al. (2004) that 18:3n-3 

and 18:2n-6 were higher for two breeds of steers finished on grass silage than 

concentrate. Saturated fatty acids (14:0, 16:0 and 18:0) were not affected by the diets. 

This might be due to forages having low saturated fatty acid contents as compared to sole 

concentrate which could dilute the concentrate diets in this study.  

 

Fatty acid composition of forage silages were not significantly different from forage 

silages plus concentrate except red clover silage which differed significantly (p<0.001) 

from red clover silage plus concentrate. There were significant (p<0.001) differences in 

fatty acid contents of muscle among grass silage and the mixture of both forage silages. 

But similar trends were not observed in the case of red clover silage and the mixture of 

both forage silages. There were significant (p<0.001) differences in 22:5n-3 (DPA) of 

muscle on different diets. The value was highest for red clover silage (20.23) and lowest 

for grass silage plus concentrate (16.80) with others being intermediate. 20:5n-3 (EPA) 

and 22:6n-3 (DHA) were not significantly affected by the finishing diets. However the 

values were higher for red clover silage, grass silage and their mixture than all forage 

silages plus concentrate. Feeding forage silages resulted in increased deposition of 

unsaturated fatty acid in meat. There was significant (p<0.001) difference in PUFA 

between grass silage (37.40) and grass silage plus concentrate (31.74) diets. Similarly it 

was reported by Scollan et al., (2007) that diet has a large effect on fatty acid composition 

and grass relative to concentrate feeding increases the content of n-3 polyunsaturated 

fatty acid (PUFA). It was also reported by Warren et al. (2007) that good silage not only 

produced higher concentrations of n-3 PUFA in the meat of beef and dairy type breeds of 

cattle than concentrate fed animals, but supplied high concentration of vitamin E which 



stabilized the meat against oxidation and colour determination during simulated retail 

display in high oxygen modified atmosphere packs. There was significant (p<0.03) 

difference among treatments in CLA. The values were higher for concentrate 

supplemented group. Similarly it was also reported by Stonehouse et. al., (2004) that 

CLA was significantly higher for concentrate than grass finished cattle. 

  

Table 3: Fatty acid content (mg/100g) of muscle of beef from Charolais steers 

finished on different diets 

 

Traits   Grass 

silage 

(GS) 

Grass 

silage + 

conc. 

Mixture Mix + 

conc. 

Red 

clover 

silage  

R.Clover 

silage + 

conc. 

SEM P 

Total fatty acid 2115a 3215b 2607ab 2564ab 1945ab 2607ab 370.2 0.023 

14:0 66.1 70.4 62.2 63.1 66.4 59.2 5.68 NS 

16:0 621.5  611.2 619.7  612.3  626.3 594.4 11.24 NS 

18:0  380.3  350.0 397.2  366.6  390.7 347.6 13.93 NS 

18:2n-6 59.81a  64.78ac  61.71a  64.97ab  69.35bc 76.34c 2.489 0.001 

18:3n-3  37.40a  31.74b  40.95ad  38.23ad  45.63c 41.72d 1.361 0.001 

20:5n-3 (EPA) 16.69  14.33  16.63  16.18  17.12 13.87 0.976 NS 

22:5n-3 (DPA) 19.38a  16.80b 18.89a  18.86a  20.23ac  17.04d  0.611 0.003 

22:6n-3 (DHA) 3.05  3.64  3.14  3.30  3.86 3.50 0.849 NS 

CLA  11.79ab  13.81ac  10.07b  12.98ac  10.53ab 14.27c 1.032 0.031 
Means within a row with the same letter do not differ significantly 

 

Proportion of fatty acid composition of muscle 

The data on proportion of fatty acid composition of muscle are given in Table 4.  There 

were significant (p<0.001) differences in all fatty acid composition parameters proportion 

except the palmitic acid (16:0) and 22:6n-3 (docosahexaenoic acid) on different diets. 

PUFA were significantly (p<0.001) affected by the diets. In general the values of PUFA 

were highest for red clover silage and lowest for the grass silage plus concentrate with 

others interchangeably being intermediary. This study indicated the importance of 

forages to improve meat quality by increasing the proportion of beneficiary fatty acid in 

the muscle. 

 

 



P:S ratio was highest for group of animals finished on red clover silage and lowest for 

animals finished on forage silages plus concentrate with grass silage and mixed forage 

silages finished animals being intermediate. Fatty acid composition proportions were 

affected by forage silages and forage silages plus concentrate diets. The values were 

higher for forage silages alone and lower for forage silages plus concentrate. Similarly it 

was reported by Scollan et al (2006) that grass feeding increased n-3 PUFA resulting in a 

very favourable n-6:n-3 ratio. However they reported that these beneficial effects were 

diluted by feeding of additional concentrate.  

 

The proportion of 22:6n-3 (DHA) was not affected by diets where as the proportion of 

20:5n-3 (EPA) and 20:5n-3 (EPA) were significantly (p<0.001) affected by diets and the 

value was highest for red clover silages and lowest for grass silage plus concentrate with 

others being intermediate.   

 

Table 4: Proportion of fatty acid composition of muscle of Charolais steers finished 

on different diets. 

 

Traits   Grass 

silage  

Grass 

silage + 

conc. 

Mixture  Mix + 

conc. 

Red 

clover 

silage  

R.Clover 

silage + 

conc. 

SEM P 

16:0 23.69 24.91 24.69 24.07 23.53 23.33 0.884 NS 

18:0 14.84ab 14.41a 15.76b 14.51ab 15.74a 13.77c 0.691 0.037 

18:2n-6 2.98ab 2.23a 2.44a 2.77ab 3.69 b 3.28b 0.290 0.010 

18:3n-3 1.674 a 1.171b 1.632 a 1.618 a 2.342c 1.741d 0.1502 0.000.1 

20:3n-6 0.298 0.186 0.227 0.243 0.336 0.262 0.0268 0.005 

20:4n-6 1.101 0.659 0.761 0.834 1.167 0.886 0.1120 0.017 

20:5n-3 (EPA) 0.887a 0.484b 0.66ab 0.685b 0.950c 0.606d 0.668 0.006 

22:4n-6 0.585 0.0434 0.0437 0.0498 0.0651 0.0538 0.0054 0.045 

22:5n-3 (DPA) 1.016a 0.570b 0.752ab 0.804ab 1.099c 0.733 a 0.0828 0.001 

22:6n-3 (DHA) 0.166 0.136 0.123 0.129 0.218 0.134 0.0397 NS 

CLA9c11t 0.494a 0.532a 0.413 b 0.508ab 0.387bc 0.572ad 0.0425 0.027 

P:S 0.117ac 0.082a 0.095ac 0.109a 0.147c 0.131ad 0.018 0.012 

P:S with Cov. 0.101 0.110 0.0099 0.111 0.124 0.134 0.0113 0.018 

18:2n-6:18:3n-3 1.68ac 1.91b 1.50a 1.71ab 1.58c 1.86ad 0.103 0.001 

n-6:n-3 1.15 1.34 1.09 1.18 1.13 1.36 0.080 0.004 
Means within a row with the same letter do not differ significantly 

 



Fatty acid composition of freeze dry matter of the diets 

Data on fatty acid composition of freeze dry matter of finishing diets are given in Table 

5. Fatty acid composition was significantly (p<0.001) affected by the diets. Total fatty 

acid was highest for concentrate (114.14) and lowest for red clover silage (19.47) with 

the others being intermediary. Total fatty acid content of grass silage was significantly 

higher (p<0.001) than red clover silage with the mixture of both being intermediate. 

Similarly Scollan et al. (2006) reported that total fatty acid content of grass silage was 

considerably higher (p<0.001) than red clover silage with the mixture of both silages 

being intermediate. 

 

Table 5: Fatty acid composition (g/kg DM) of freeze dry matter diets used for 

finishing Charolais steers  

 

Traits   Concentrate  Mixture  Red clover 

silage  

Grass 

silage. 

SEM P 

16:0 10.0a  4.0b  3.0c  5.0d 0.1 0.001 

18:0  3.0a    0.  0.  0b 0b 0b 0.0 0.001 

18:1 cis9 24.3a  0.5b  0.4b  0.6b 0.20 0.001 

18:2n-6 28.78a  3.73b  3.98b  3.46b 0.238 0.001 

18:3n-3 32.711a  9.310b  7.184c  12.260d 0.5987 0.001 

22:6n-3 (DHA)  0.000000a  0.003121 b  0.004142b  0.003270b 0.0007948 0.016 

TFA 114.14a  21.98b  19.47c  26.62d 1.034 0.001 
Means within a row with the same letter do not differ significantly 

 

Chemical composition of finishing diets  

Data for chemical composition of finishing diets are given in Table 6.  Except for NH3N 

all other chemical compositions studied namely; percent of freeze dry matter (%FDM), 

percent of organic matter (% ODM) and pH were affected by the diets. The values were 

highest for the red clover silage and lowest for grass silage with mixture of both silages 

being in between the two as expected. These results were in agreement with the previous 

work of Scollan et al. (2006) in which they indicated  that DM content was highest for 

red clover and lowest for grass silage with the mix being intermediate.   

 

pH was significantly (p<0.001) affected by diets. The value was highest (4.470) for red 



clover and lowest for grass silage (3.885) with mixture (4.090) being intermediate. 

Ammonia-N was not significantly affected by diets. However, the value was highest for 

grass silage (3.02) and lowest for red clover (2.47) with mixture being intermediate.  

  

Table 6: chemical composition (g/kg DM) of finishing diets used for Charolais steers  

 

Traits   Red clover 

silage  

 Mix  Grass silage SEM P 

% FDM  35.40a  30.51 ab  25.89c 1.248 0.002 

% ODM 33.88a  28.53b  23.41c 1.499 0.003 

pH  4.470a  4.090b  3.885c 0.0251 0.001 

NH3N  2.47  2.64  3.02  0.169 

Means within a row with the same letter do not differ significantly 

 

Conclusion 

 

Feed intake, growth performance, fatty acid composition, colour shelf life, Vitamin E 

content of diets, proportions of fatty acid composition and chemical composition of the 

diets were significantly affected by different finishing feeds. Meat quality was highest on 

forage silages. Meat quality from red clover silage was found to be best of all diets even 

though it had a negative effect on the vitamin E content of meat. However, carcass 

characteristics were not significantly affected by the diets. So from this study it can be 

concluded that the meat quality required can be produced by improving feeding 

managements. High meat quality can be obtained from the animals finished on forage 

silages as compared to forage silage plus concentrate. It can be suggested that high 

quality meat can be produced by finishing cattle on red clover with slight 

supplementation with vitamin E to correct the negative effect it has on colour shelf life. 

. 
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