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Growth Performance and Carcass Characteristics of Ram Lambs Fed with 
Concentrate Mixture Containing Varying Levels of Rice Dried Distillers Grains 

with Soluble
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ABSTRACT

This experiment was aimed to assess the impact of substituting soybean meal in the concentrate mixture 
by incorporating rice distillers dried grains with solubles (RDDGS) on the growth and carcass 
characteristics of Vizianagaram ram lambs. In a completely randomized design 24 ram lambs (3-4 m old, 
9-11 kg body weight) were randomly divided into four dietary treatments. All animals received a diet of 
super napier and concentrate mixture. The soybean meal in the concentrate mixture was replaced with 
RDDGS at 0% (T1), 50% (T2), 75% (T3), and 100% (T4) levels. The feeding trial lasted for 90 days. The 
findings of the study suggest that partial or complete replacement of soybean meal with RDDGS did not 
have any negative impact on body weight gain, average daily gain, and feed conversion ratio in ram 
lambs. The carcass studies revealed different traits viz., empty body weight, carcass weight and dressing 
percentage were statistically similar among all treatment groups. The proportion of wholesale cuts (% 
carcass weight) viz., foreshank & brisket, shoulder & neck, rack, loin and leg were numerically higher in 
T  compared to other treatments, but the differences between treatments were statistically non-significant. 4

The yield of visceral organs expressed as percentage of pre slaughter weight and longissimus dorsi 
muscle chemical composition were also unaffected with dietary any of the treatments. It was concluded 
that, RDDGS is a nutritionally similar to soybean meal for replacing in the concentrate mixtures fed to 
growing ram lambs.  
Key Words: Carcass, Characteristics, Growth, Lambs, Performance, Ram.

INTRODUCTION
Sheep rearing is an option of sustainable 

livelihood particularly in semi-arid and arid region and 
play a very important role in Indian economy. There are 
74.26 million sheep in India (20th Livestock Census, 
GOI, 2019) in India. Productive returns in livestock 
depend on economically balanced feeding practices. 
The conventional feed ingredients, especially protein 
sources are becoming unaffordable for the ruminant 
feeding. A cost-effective alternative with rich nutrients 
is needed, ensuring safety and compatibility with 
regular metabolic processes. Rice distillers dried grain 
with solubles (RDDGS) is one such agro-industrial 
byproduct from rice based ethanol producing industry. 
RDDGS is similar to soybean meal in terms of protein 
and energy content. In the foreseeable future, there will 
be more such grain-based products would be available 
to the feed industry, because the government is 

encouraging ethanol blending with petrol. RDDGS 
does not contain any anti-nutritional factor and can be 
included in the diet either as a protein source or an 
energy source, depending on the animal nutrient 
requirements, type of diet being fed, and economic 
considerations. Thus, the main objective of present 
experiment was to study the effect of RDDGS as a 
replacement of soybean meal on growth performance, 
Carcass characteristics in ram lamb.

MATERIALS AND METHODS
The investigation was carried out at small 

animal experimental shed of   Livestock Research 
station, Garividi, Vizianagaram district, Andhra 
Pradesh.Twenty four ram lambs with average body 
weight and age of 9 - 11 kg and 4 - 6 months were used 
in the study. Prior consent was obtained from CCSEA 
via the Institutional Animal Ethics Committee (IAEC) 
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of Sri Venkateswara Veterinary University (SVVU) in 
order to carry out the study. 
Experimental treatments and feeding

In completely randomized design ram lambs 
were divided based on body weights in four treatment 
groups with six animals each. Four different 
concentrate mixtures were prepared by replacing 
soybean meal with RDDGS at 0 in T1, 50 in T2, 75 in 
T3 and 100% in T4. Animals were kept in individual 
pen with ad libitum provision of Super Napier and 
clean water. The concentrate mixture was offered twice 
between 9:00 to 9:30 A.M and then between 3:00 to 
3:30 P.M to meet the growth requirements of ram lambs 
according to ICAR 2013. The ingredient composition 
of concentrate mixtures was presented in Table 1.
Growth Trial 

In a controlled growth trial, twenty-four ram 
lambs (age: 4-6 months; weight: 9-11 kg) were 
thoughtfully randomized into four groups of six. The 
study focused on individualized housing, precise 
feeding, and constant access to fresh water. As a part of 
deworming protocol all lambs received strategic 
deworming with Ivermectin (1 mL/50 kg body weight) 
before the trial's commencement and midway through, 
prioritizing their health and well-being. Weighing 
sessions were conducted as a crucial step in assessing 
the lambs' growth. Prior to the initiation of the 
experiment, these sessions occurred early in the 
morning over three consecutive days. The average 
weight obtained from these measurements was 
considered as the initial body weight for each lamb. 
Subsequently, the animals were weighed at weekly 
intervals, again in the early morning before being 
offered feed and water, throughout the duration of the 
experiment. Feed samples were analyzed for proximate 
composition as per AOAC, (2007), fiber fractions (Van 
Soest et al, 1991) and calcium and phosphorus 
Talapatra et al (1940).
Carcass studies 

At the end of growth trial, a meticulous 
selection process identified two animals from each 
group whose body weights closely mirrored the 
respective group averages. These selected lambs were 
subjected to a comprehensive slaughter analysis aimed 
at understanding both slaughter performance and 
carcass traits. Prior to slaughter, the lambs underwent a 
12-hour fasting period and were processed using the 

halal method. The procedure involved measuring and 
documenting blood loss during exsanguination. 
Subsequently, the skin was methodically removed, and 
the weights of the skin, skull, and feet were 
meticulously recorded. The slaughtering process 
followed a systematic approach based on the 
methodology out l ined  by  Gerrand  (1964) , 
encompassing procedures such as stripping, legging, 
dressing, and evisceration. Organ weights, along with 
that of the hot carcass, were carefully measured. 
Adhering to the guidelines established by the National 
Livestock and Meat Board of the USA (Brandly et al, 
1968), the carcass was segmented into five distinct 
cuts: fore shank and brisket, neck and shoulder, rack, 
loin, and leg. For the determination of empty body 
weight (EBW), the stomach fill weight was subtracted 
from the pre-slaughter weight. An extensive list of 
weights, including those of the gastrointestinal system 
(GIT, both full and empty), skin, dressed head, feet, 
lungs with trachea, kidney, spleen, heart, and testes, 
were meticulously recorded. Further analysis included 
the weighing and separation of meat, bone, and fat from 
each cut, the cumulative sum of which was expressed 
as a percentage of the entire carcass. Additionally, 
samples of the longissimus dorsi muscle were carefully 
collected for subsequent analysis of proximate 
composition.
Statistical Analysis

The data were subjected to one-way analysis of 
variance procedure using SPSS (2012), using the linear 
model. The post-hoc comparison of means was done 
for the significant difference by Tukey and Duncan 
multiple range tests. Significant differences of 
treatments were considered at (P<0.05).

RESULTS AND DISCUSSION
 The daily weight gain (g/d) of ram lambs (Fig 

1) slightly increased numerically at 100% level of 
inclusion but the difference was not statistically 
significant (P>0.05). In line with present findings, 
Waffa and Mahmoud (2016) reported that inclusion of 
DDGS up to 50% levels had no effect (P>0.05) on total 
body weight gain in lambs but insignificant 
improvement in ADG observed at 40 and 50% levels 
due to improvement in nutrients digestibility of the 
rations. Schauer et al (2008) also reported no effects 
(P≥0.15) on the final BW and performance related 
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attributes of Ram bouillet lambs fed on DDGS up to 60 
%. Abudabos et al  (2021) reported that the 
insignificantly lower feed intake with the 50% DDGS 
diet had no effect (P>0.05) on body weight gain. 
McKeown et al (2010) reported that including corn 
DDGS, wheat DDGS or triticale DDGS at 20% in the 
diets did not affect (P >0.05) ADG. Feed conversion 
ratio (kg DMI/kg gain) was not affected at 100% 
replacement of soybean meal with DDGS in 
concentrate mixture of growing ram lambs but better 
FCR was reported at 100% replacement of RDDGS.  In 
line with this, Schauer et al (2008) reported that 
inclusion of DDGS up to 60% level for part of the 
maize and soybean meal had no difference (P >0.05) in 
feed to gain ratio, it appears that feed to gain ratio is 
trending downward as the level of DDGS inclusion 
increases. This trend is supported by the increase in 
DM intake with no change in ADG as DDGS inclusion 
increased. Similarly, Huls et al (2006) observed that 
replacing soybean meal (SBM) and a portion of the 
corn with dried distiller's grains with solubles (DDGS) 
had no effect (P>0.05) on feed to gain ratio in lambs. 
Carcass characteristics 

The carcass characteristics of ram lambs fed 
diets containing RDDGS was presented in Table 2 and 
3. No significant (P>0.05) difference was observed in 
carcass characteristics across all treatments. No 
difference across the all treatments may due the equal 
body weight gain. These findings support the results of 
earlier literature on replacing PNC with DDGS up to 
100% (Reddy et al, 2021), DDGS replacing SBM 
completely (Kawecka et al, 2017), SBM at 0, 20, 40, or 
60% DM (Schauer et al, 2008), barley grain and Canola 
meal at 20% DM (McKeown et al, 2010), and soybean 
meal at isonitrogenous levels (Abudabos et al, 2021; 
Huls et al, 2006). Present findings aligns with the 
findings of Abdelrahim et al (2014) who reported that 
the inclusion of DDGS either 12.7or 25.4% did not 
result in any significant (P>0.05) alterations in carcass 
characteristics such as pre-slaughter weight, carcass 
weight, and dressing percentage in lambs. Van Emon et 
al (2012) reported that inclusion of DDGS had no effect 
on (P>0.05) on carcass weight and dressing percentage 
in lambs. Zelinsky et al (2006) also found no effect 
(P>0.05) on hot carcass weight in lambs when fed with 
corn or soya hulls supplemented with DDGS at 17.3%. 
Eun et al  (2009) reported that inclusion of DDGS in 

the diets of steers had no effect (P>0.05) on carcass 
characteristics. Beliveau et al (2008) reported that 
inclusion of wheat based DDGS had no effect (P>0.05) 
on carcass weight or dressing percentage in steers. In 
contrast, Felix et al (2012) found that the inclusion of 
DDGS at a 20% level resulted in increased carcass 
weight (P=0.03) compared to the 40 and 60% levels.  

The wholesale cuts as a percentage of carcass 
weight in ram lambs fed a concentrate mixture 
containing RDDGS up to 100% showed no significant 
(P>0.05) difference. However, there were numerical 
increases in the weights of primal cuts in T  compared 4

to the control due to slightly increase in body weight 
and best utilization of diet to muscle build up. In line 
with the present findings Hatamleh and Obeidat (2019) 
reported that no significant (P>0.05) differences, were 
observed in carcass cuts weight across the treatment 
when DDGS was fed to the lambs. Similarly, 
McKeown et al (2010) also found that DDGS derived 
from corn, wheat, or triticale  replacing barley grain 
and Canola meal at 20% DM  in lambs had no effect 
(P>0.05) on wholesale meat cuts. Schauer et al (2008) 
also reported that increasing levels of DDGS up to 60%  
in lamb finishing diets had no impact (P>0.05) on 
carcass cuts. Abdelrahim et al  (2014) revealed that the 
inclusion of DDGS either 12.7 or 25.4% did not 
significantly (P>0.05) affect carcass characteristics. 

The increase in the level of inclusion of 
RDDGS from 0 to 100% in the concentrate mixtures 
had no significant effect (P>0.05) on the lean, bone, and 
fat proportions in ram lambs. a similar was obtained by  
Kawecka et al (2018) who reported that inclusion of 
DDGS at 45% had no effect (P>0.05) on the chemical 
composition of the meat. Castro-Pérez et al  (2014) 
reported that inclusion of DDGS in the diet of lambs 
had no effect (P>0.05) on composition of carcass. 
Whitney et al  (2010) reported that inclusion of DDGS 
had no effect (P>0.05) on meat, bone and fat 
composition. Zelinsky et al (2006) also reported 
similar findings.

Increasing the level of incorporation of 
RDDGS from 0 to 100% in the concentrate mixtures 
had no effect (P>0.05) on the yield of visceral organs in 
ram lambs. Castro-Pérez et al  (2014) reported that 
inclusion of DDGS in the diet of lambs had no effect 
(P>0.05) on visceral organ yield. O'Hara et al (2011) 
similarly conveyed that substituting a combination of 
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canola meal and barley grain with either low or high oil 
content corn dried distillers' grains with solubles 
(DDGS) or wheat DDGS in the diet had no impact 
(P≥0.19) on the yield of visceral organs in lambs.

CONCLUSION
It could be concluded that up to 100% of 

soybean meal could be replaced by RDDGS in the 

concentrate mixture without affecting palatability of 
ration, growth performance, FCR and carcass 
characteristics in ram lambs.
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Table 1. Ingredient and chemical composition (% DM basis) of experimental diets fed to ram lambs.

 

Nutrient Super 
Napier RDDGS CM-1 CM-2 CM-3 CM-4 

Ingredient composition (%DM basis) 

Maize - - 31 34 35 31 

DORB - - 36 33 32 36 

Soybean meal - - 30 15 7.5 0 

Rice DDGS - - 0 15 22.5 30 

Mineral mixture - - 2 2 2 2 

Salt - - 1 1 1 1 

Chemical composition (%DM basis) 

Dry matter 24.32 91.02 91.34 91.30 91.32 91.33 

Organic matter 88.05 94.18 90.67 91.15 90.57 91.28 

Crude protein 11.68 47.32 20.05 20.07 20.07 20.08 

Ether extract 3.47 6.25 2.96 2.78 3.43 3.84 

Crude fibre 37.95 5.70 14.76 15.17 12.84 12.23 
Nitrogen free 
extract 34.95 34.91 52.90 53.13 54.23 55.13 

Total ash 11.95 5.82 9.33 8.85 9.43 8.72 
Neutral detergent 
fibre 77.75 41.12 33.92 33.23 32.16 33.09 

Acid detergent 
fibre 42.27 22.78 15.87 14.63 16.08 15.56 

Hemi cellulose 35.48 18.33 18.05 18.6 16.08 17.53 

Cellulose 36.54 9.58 13.14 11.55 10.69 15.14 
Acid detergent 
lignin 7.14 9.70 8.63 5.86 6.33 6.78 

Silica 3.66 1.34 1.71 1.49 1.57 1.65 

Calcium (%) 0.50 0.83 0.61 0.65 0.81 0.70 

Phosphorous (%) 0.41 0.89 0.69 0.83 0.79 0.66 
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Table 2. Effect on carcass characteristics and wholesale cuts (% carcass weight) of ram lambs fed diets 
containing different levels of RDDGS
 

ParameterNS T1 (Control) T2 T3 T4 

Pre slaughter weight (Kg) 17.75 ± 1.48 17.75 ± 1.12 17.84 ± 0.62 17.93 ± 1.36 

Empty Body weight (Kg) 15.74 ± 1.32 15.76 ± 1.02 15.83 ± 0.63 15.86 ± 1.01 

Carcass weight (Kg) 8.84 ± 0.79 8.85 ± 0.52 8.90 ± 0.25 8.95 ± 0.61 

Dressing Percentage (%) 

(On pre slaughter weight) 49.78 ± 0.30 49.91 ± 0.37 49.91 ± 0.38 49.97 ± 0.37 

(On empty body weight) 56.12 ± 0.33 56.21 ± 0.41 56.26 ± 0.76 56.37 ± 0.30 

Wholesale Cuts (% carcass wt.) 

Foreshank &Brisket 16.67 ± 0.10 16.68 ± 0.02 16.70 ± 0.07 16.71 ± 0.11 

Neck & Shoulder 25.40 ± 0.24 25.50 ± 0.24 25.58 ± 0.15 25.85 ± 0.25 

Rack 11.18 ± 0.16 11.28 ± 0.06 11.30 ± 0.09 11.35 ± 0.06 

Loin 10.27 ± 0.80 10.89 ± 0.95 11.18 ± 1.11 11.46 ± 0.58 

Leg 35.35 ± 0.27 35.69 ± 0.14 35.63 ± 0.12 35.66 ± 0.13 

Table 3. Yield of visceral organs (% of pre slaughter weight) of ram lambs fed concentrate mixtures 
containing different levels of RDDGS

 

ParameterNS T1 (Control) T2 T3 T4 

Pluck 3.11 ± 0.14 3.15 ± 0.15 3.15 ±0.16 3.20 ± 0.15 
Liver 1.20 ± 0.13 1.23 ± 0.14 1.26 ± 0.13 1.27 ± 0.13 

Kidney 0.28 ± 0.04 0.29 ± 0.04 0.30 ± 0.05 0.31 ± 0.05 
Heart 0.58 ± 0.08 0.59 ± 0.09 0.58 ± 0.09 0.61 ± 0.09 
Testes 0.94 ± 0.07 0.97 ± 0.09 0.99 ± 0.10 0.99 ± 0.10 

GIT ( Full) 21.04 ± 0.52 21.43 ± 0.17 21.30 ± 0.14 21.44 ± 0.50 
GIT( Empty) 6.39 ± 0.20 6.39 ± 0.09 6.38 ± 0.13 6.40 ± 0.10 

Spleen 0.25 ± 0.04 0.23 ± 0.05 0.25 ±0.06 0.27 ±0.05 
Pluck 1.15 ± 0.09 1.23 ± 0.09 1.21 ± 0.12 1.27 ± 0.12 
Skin 8.23 ± 0.17 8.22 ± 0.18 8.23 ± 0.16 8.19 ± 0.15 
Head 6.79 ± 0.11 6.52 ± 0.15 6.67 ± 0.23 6.88 ± 0.09 
Blood 3.06 ± 0.10 3.05 ± 0.11 3.06 ± 0.12 3.45 ± 0.22 

Intestines 2.33 ± 0.10 2.37 ± 0.10 2.32 ± 0.12 2.31 ± 0.14 
Limbs 2.34 ± 0.12 2.32±0.13 2.16 ± 0.10 2.30 ± 0.13 
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Fig1: Effect on growth performance and FCR of ram lambs fed different levels of RDDGS containing diets 
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