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Abbreviations: NDF, neutral detergent fiber; DMI, dry matter 
intake; ADG, average daily gain; SS, sorghum stover; AH, alfalfa hay

Introduction
It is possible to obtain better growth performance in lambs fed 

finishing diets with moderate to low levels of forage.1 However, 
small amounts of forage in the diet are required for better weight 
gain efficiency in feedlot lambs. The main benefit of forage in 
growing-finishing diets for feedlot lambs is the reduction of acidosis, 
because fiber stimulates chewing that increases saliva production, 
which neutralizes the acids in rumen. It is reported that feedlot cattle 
receiving diets with low forage level had greater amounts of rapidly 
fermentable carbohydrates and greater ruminal short-chain fatty acid 
production, although they had lower ruminal pH and saliva production 
than cattle fed diets with high forage level.2

Diets with low forage concentration may depress feed intake and 
average daily gain, while diets with high forage concentration can 
limit intake due to rumen filling. Considering that the function of the 
fiber is given by its NDF content, a better approach to formulation of 
growing-finishing diets for ruminants is based on NDF concentration 
in forage feed.3 Diets for feedlot cattle with different forage source 
(maize silage, sugar cane and sugarcane bagasse) formulated at 15% 
of NDF from forage can moderate ruminal upsets without altering 
feed intake.4 Also, the importance of using detergent fiber (NDF 
or ADF) analysis to measure roughage quality and consider NDF 
concentration in feeds in formulation of diets for feedlot cattle is 
recognized, considering that current methods of fiber analysis might 

not assess physically effective fibe.5 There is limited information on 
level and quality of forage used in feedlot diets for lambs to obtain 
optimum growth performance. 

Forage levels and quality in feedlot diets

In a study used chopped hay (0, 10, 20 and 30%) in finishing diets 
for lambs. They reported that the dry matter intake (DMI) was higher 
in lambs fed 30% of hay, but the average daily gain (ADG) was lower. 
The increase of hay in the ration reduced the weight of carcass and its 
cuts, although it did not affect marbling, subcutaneous fat or weight of 
viscera. The increase of forage in diets resulted in greater time of feed 
consumption, rumination, increased rumen pH and the concentration 
of acetate. In this investigation dietary forage levels from 0% to 30% 
were tested; it clearly showed that 30% of forage is not adequate 
for feedlot lambs.6 In another study7 in feedlot lambs, 3 treatments 
were tested: 7%, 10.5% and 14% of forage in diet. No differences 
were observed among treatments in growth performance of lambs, 
concluding that in fattening sheep, the level of forage from 7% to 14% 
of ration may produce similar performance in feedlot lambs.

Concerning forage quality, in another study8 in fattening sheep, 3 
diets (T) were tested; T1 with 0% sorghum stover (SS) and 12% alfalfa 
hay (AH); T2 with 9% SS plus 3% AH; and T3 with 6% SS plus 6% 
AH. In all the trial (1 to 60d) no effect of treatment on ADG or feed 
efficiency was observed; however, on the first feeding period (1 to 20d), 
group T1 had lower ADG than animals fed diets including alfalfa hay 
(T2 and T3). The authors concluded that alfalfa may improve ADG 
in the first stage of fattening sheep, which can be achieved with 3% 
alfalfa in diet. In contrast, in another study, higher energy efficiency 
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Abstract

Diets with low forage concentration may depress feed intake and average daily gain, 
while diets with high forage concentration may limit feed intake due to rumen filling. 
Adequate forage level may range from 7% to 14% in ration for feedlot lambs, depending 
on forage source and ingredient composition. Small amounts of good quality forage 
may improve growth performance of sheep in the first stage of fattening; however, 
higher energy efficiency can be obtained in feedlot lambs fed diets with low-quality 
roughage. Forages are required in low percentages in fattening diets for ruminants, 
mainly as functional ingredients, since they contribute by stimulating rumination and 
saliva production that reduce acidosis-related digestive disorders. The functionality 
of forage is influenced by its neutral detergent fiber (NDF) concentration. Feedlot 
cattle may have different productive performance when fed diets with constant 
levels of forages of different quality. These differences can be reduced when diets 
are formulated to contain similar NDF levels from forage. Diets for feedlot cattle 
formulated at 15% of NDF from forage can moderate ruminal upsets without altering 
feed intake; however, the optimal level might be between 4% and 8% of NDF from 
forage. In feedlot lambs there is limited information. Approximately 6% of NDF 
from forage may be included in the ration for maximum feed efficiency. At these 
NDF levels from forage, the forage source may have minimal influence on growth 
performance of feedlot animals. There are few reports on lambs on intensive feeding 
indicating maximum and minimum levels of NDF from forage in diets for better 
growth performance. This is an important scientific topic that must be considered in 
feedlot lambs to improve their productive performance.
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for weight gain and larger visceral fat deposition were observed in 
lambs fed diets with low-quality roughage (sugarcane bagasse) than 
in animals fed diets with medium-quality roughage (Coastcross hay). 
These diets contained similar levels of nitrogen (2.65) and physically 
effective NDF (20%).9

The main function of forage in these diets is the reduction of 
ruminal acidosis by increasing rumination and chewing that stimulates 
saliva production, which acts as a buffer of acids in rumen. This fiber 
functionality is provided by the content of neutral detergent fiber 
(NDF). In a study used different forages (alfalfa, Sudan-grass and rice 
straw) in finishing diets for feedlot steers. They reported that despite 
the marked difference in nutrient concentration in these forages, when 
they are incorporated into an equivalent proportion of NDF from 
forage (similar functional fiber) there is minimal effect on productive 
performance of feedlot steers. When the NDF is increased from 4% 
to 8%, ADG is not affected but feed efficiency and dietary net energy 
are affected, although only moderately, 2% or less.10 In agreement, 
Swanson et al.11 found similar growth performance of feedlot steers 
fed diets with different forage sources (alfalfa hay, corn silage, wheat 
straw, and corn stover) when alfalfa hay was at 10% of the diet DM 
and the other forage sources were at the same percentage of NDF 
from forage. The authors also tested a mixture of hay and corn silage 
as the forage source at 5%, 10%, 15%, or 20% forage (DM basis): 
they reported that greater forage levels (>15%) had negative effect on 
growth performance of feedlot steers. In general, in feedlot cattle, the 
levels of NDF from forage must be between 6 to 9% for maximum 
ADG. In general terms, diets with less than 6% NDF from forage 
may reduce DMI and ADG,3 and diets with more than 9% NDF from 
forage may cause ruminal fill with fibrous feeds, which is translated 
into lower ADG.

In feedlot lambs there is limited information regarding the optimal 
level of NDF from forage that should be included in the ration. In a 
research of feedlot lambs, Flores-Mar12 evaluated the effect of two 
NDF levels from forage (6 and 9%) and two types of forage (SS and 
AH) in ration on productive performance in feedlot sheep.12 In this 
research, the author concluded that lambs fed diets with 6% of NDF 
from forage showed better ADG and feed conversion compared with 
those fed rations with 9% of NDF from forage; it was also found that 
lambs fed diets with SS recorded better ADG than those fed alfalfa 
hay. Feedlot cattle fed diets with low quality forage (sugarcane 
bagasse) also showed improved growth performance compared with 
diets including higher quality forages (Coast cross hay).9

Perspectives in forage quality for feedlot lambs

Both forage quality based on nutrient concentration and 
digestibility, and forage level in feedlot diets for lambs, might be 
ambiguous to describe the real nutritive value of forages, since better 
feed efficiency can be obtained using low quality forages in finishing 
diets, or with diets formulated at similar forage level of different 
forage source.

Growing-finishing diets formulated at similar NDF concentration 
of forage feed may produce similar growth performance in feedlot 
animals using different forage sources. The functionality of forages 

based on its NDF concentration has been studied in feedlot cattle. 
However, it is an important scientific topic that must be considered in 
feedlot lambs to improve their productive performance. 
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