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Introduction  
The Pacific Northwest is a major producer of sugar 

beets. Idaho was the second-largest producer of sugar 
beets in the United States in 2018, while Oregon was 
the 10th-largest producer. In some years, the supply of 
sugar beets may overwhelm the demand, resulting in 
tons of sugar beets going to waste. For example, 39,000 
tons of sugar beets were left unharvested in the Pacific 
Northwest after the 2017–18 harvest, and 97,500 tons 
were left unharvested after the 2015–16 harvest. This 
surplus in sugar beets presents a great opportunity for 
livestock producers, as they may be able get sugar beets 
for minimal cost, if any, to feed to livestock.

 When this opportunity arises, it would be useful to 
have a better understanding of how sugar beets behave 
metabolically, so livestock producers can reap maximum 
benefit from this unique feedstuff. With feed being the 
largest expense for most livestock operations, using 
sugar beets as feed during surplus years can save the 
livestock producer a lot of money, while maintaining or 
exceeding performance from their animals.

Effects of sugar beets 
on livestock performance  

Perhaps some of the biggest questions weighing on a 
livestock producer’s mind when presented with a great 
deal on sugar beets are: Will my animals even eat sugar 
beets? Will my livestock be able to maintain or gain 
weight if I replace more traditional energy sources (corn, 
barley, oats, etc.) with sugar beets?

According to the body of existing scientific literature, 
the answer to both of those questions is yes. In terms of 
the palatability of sugar beets, many studies have observed 
that the intake of sugar beets compared to more traditional 
feedstuffs like barley and steam-flaked corn is similar. A 
study where cattle were given the choice among sweet, 
sour, bitter or salty diets demonstrated that cattle strongly 
prefer the sweet diet over the alternatives. 

In terms of performance, research studies have 
shown that average daily gain was similar among cattle 
fed barley, steam-flaked corn and whole sugar beets. 
Livestock producers can rest assured that replacing 
traditional energy sources with sugar beets will not cause 
detrimental effects to the performance of their livestock.

However, as with most feedstuffs, there is a balance 
when determining how much sugar beets to include in 
the diet. Feeding too little sugar beets may result in a 
lack of noticeable effect on the rumen environment, 
and feeding too much sugar beets can lead to acidic 
rumen conditions that may interfere with the digestion 
and absorption of nutrients. Sugar beets are a unique 
feedstuff. Consider their unique characteristics to get 
the most out of their use.
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Figure 1. In years of surplus production, sugar beets can be used 
as inexpensive livestock feed. 
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Unique characteristics 
of sugar beets as a feedstuff

Water content
If you have ever handled sugar beets, you likely 

noticed that this commodity contains high moisture 
content (75%–80%; Table 1). This makes them 
much different than other, more traditional energy 
supplements, and might be of concern for some 
livestock managers.

Generally, diets containing a high level of moisture 
will have a higher rate of passage through the digestive 
tract. This may lead to an overall decrease in digestibility 
of the diet, as rumen microbes will have less time to 
break down the various components of the dietary 
ration. In this scenario, livestock may have to eat slightly 
more to make up for the decrease in digestion, due to 
the increased rate of passage.

Although it is beneficial to be aware of this 
characteristic of high-moisture feeds, differences in 
digestibility when sugar beets replace barley or steam-
flaked corn up to 45% in the total mixed ration have 
been insignificant. In addition to the effect of high-
moisture rations on digestion, high-moisture feeds may 
impede dry matter intake.

It is possible that the extra weight in the rumen as 
a result of high-moisture feeds may activate stretch 
receptors in the rumen wall, causing the animal to 
stop eating if the concentration of the high-moisture 
feed is too high in the total mixed ration. A 2018 study 
observed a significant decrease in intake when sugar 
beets exceeded 30% of the total mixed ration.

Sugar versus starch
Sugar generates different metabolic patterns in the 

rumen when compared to starch. Perhaps one of the 
more profound effects of sugar is a rumen microbial 
environment that contains less protozoa. Protozoa are 
rumen microorganisms that predate on the beneficial 
bacteria that livestock require to digest various feed 
components.

These beneficial bacteria use plant proteins for 
bacterial reproduction. As a result, these bacteria 
contain 50% protein, and serve as a major protein 
source for ruminant livestock. The protein from these 
bacteria contain an ideal amino acid profile for meat and 
milk production.

Possibly due to the effect on protozoa, increased 
sugar in the diet has been associated with higher rumen 
microbial protein production, and higher utilization of 
the protein provided by the diet.  

It has also been demonstrated numerous times 
that the sugar provided by sugar beets may lead to 
higher fiber digestibility. Replacing steam-flaked corn 
or barley with sugar beets, up to 40% in the diet, was 

observed to linearly increase fiber digestibility. In the 
rumen environment, acetate is a metabolic product of 
fiber-digesting bacteria, and proprionate is a metabolic 
product of concentrate/grain-digesting bacteria. Acetate 
production significantly increases when sugar beets 
replace feedstuffs like steam-flaked corn or barley in 
the diet, suggesting that sugar beets encourage the 
reproduction of fiber-digesting bacteria.

Fiber digestibility is important in a diet that contains 
low-quality forages that are high in fiber, whether if 
it is a fall or winter grazing scenario, or if livestock 
are receiving poor quality hay. In the plant cell, fiber 
encapsulates all of the useful nutrients (protein, energy, 
minerals, etc.), and rumen bacteria must penetrate the 
fiber to gain access to useful nutrients. By increasing 
fiber digestibility, ruminants are able to efficiently obtain 
more nutrients from low-quality forages.

While feeding sugar-based energy sources to 
livestock may have some metabolic benefits over 
feeding starch-based energy sources, negative effects on 
animal health and performance may be observed when 
sugar is fed in excess (or any high-energy feedstuff, for 
that matter). Feed sugar beets at a rate that is less than 
40% of the dry matter of the total mixed ration. If fed in 
excess, the abundance of energy in the rumen may lead 
to an acidic environment. Acidic rumen environments 
support the reproduction of undesirable bacteria that 
produce lactic acid. An abundance of lactic acid in the 
rumen eventually leads to acidosis, which can kill an 
animal.

While metabolic benefits like enhanced microbial 
protein production and increased forage digestibility 
are observed when sugar beets are fed between 15%–
40% of the dry matter of the total mixed ration, those 
benefits will soon disappear if sugar beets are fed in 
excess of 40%, and could lead to a fatal situation.

Table 1. Comparing nutrient content  
among common feedstuffs

Feedstuff

Nutrient content

Dry 
matter

Crude 
protein

Total 
digestible 
nutrients*

Sugar beet 20.1 6.8 81

Steam-flaked 
corn

80.7 8.5 95

Barley grain 89.7 12.8 84.1

Adapted from Schafer & Larder (2008) and NRC (2000).
*Values listed on dry matter basis.
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Implications for dairy operations
There has been some research on the implications of 

using sugar beets on dairy operations.
As previously mentioned, different bacteria produce 

different metabolic products as they digest feed 
components. In dairy operations, we are concerned with 
volatile fatty acids. Volatile fatty acids are a result of 
microbial metabolism of the energy provided by a ration, 
and they are a major source of energy for the ruminant 
animal.

The three major volatile fatty acids of concern are 
acetate, butyrate and propionate. These have their 
own unique effects on proportions of milk nutritional 
components; acetate and butyrate production in the 
rumen increases milk fat, and propionate increases milk 
protein. Acetate production is a result of bacteria that 
digest fibrous feeds, propionate production is a result 
of bacteria that digest energy concentrate feeds such 
as cereal grains, and butyrate production is a result of a 
combination of both fibrous and concentrate feeds.

The feeding of sugar beets has strongly been 
associated with an increase in acetate and butyrate 
production, and a decrease in propionate production. 
Therefore, sugar beets can be used to increase milk fat 
from dairy livestock, but may also result in a reduction 
of milk protein.

Processing for feed
You might ask yourself, “How in the world can an 

animal eat this thing?!” You might be surprised to learn 
that there have been some studies that involved grazing 
unharvested, unprocessed fodder beets, which has a 
physical form similar to sugar beets. Cattle will bite 
chunks out of these beets, similar to how humans eat 
an apple. Surprisingly, incidents of choking occur at very 
low rates, although it does still happen from time to 
time.

However, there are some issues with letting livestock 
eat whole, unprocessed sugar beets. Aside from the 
potential choking hazard, eating whole unprocessed 
sugar beets requires a lot of work and effort for 
livestock. Therefore, it is recommended that sugar beets 
be processed to a smaller particle size before feeding 
them to livestock.

Perhaps the easiest and most common method of 
processing used as part of the aforementioned studies 
is to run the beets through a wood chipper (Figure 2). 
However, wood chippers do cost money, and it might 
be difficult to justify this cost if the wood chipper is only 
being used to process sugar beets every now and then. 
An alternative is to spread the sugar beets on a very 
clean concrete pad, and run over them with your truck. 
Be sure that the concrete surface is free of small rocks, 
as those small rocks will cause accelerated wear on the 
teeth of your livestock.

It is also handy to have a water source nearby, 
whether you’re running the beets over with a truck or 
running them through a wood chipper, as processing 
sugar beets will create a sticky nightmare.

Storage options for sugar beets
Sugar beets are typically only available during 

harvest in late fall. This may lead to a situation where a 
livestock producer obtains quantities of sugar beets that 
are in excess of what can be used immediately. Storing 
sugar beets for a long period of time can be challenging 
due to their high moisture content.

Sugar beets will keep well over the winter, piled on 
a concrete pad, while outside ambient temperatures 
remain at or below 40°F. The main issue with this 
method is that deer and other wildlife may feed on the 
pile of sugar beets. Additionally, as temperatures rise, 
mold, degradation and bug infestations may occur. If 
the sugar beet supply will last past winter, research has 
demonstrated that sugar beets will keep well as silage.

The key to making good silage is putting feed in an 
anaerobic environment (where oxygen is absent), so 
that anaerobic bacteria can turn available energy into 
acid. This is important, as rapidly attaining a pH below 
5 is the best way to inhibit the activity of enzymes that 
degrade the nutritional quality of the ensiled feed. The 
longer it takes for the pH to get below 5, the more 
useful nutrients are degraded.

Including sugar beets in a silage mixture actually 
significantly accelerates the rate of pH decline. A 2020 

Ian McGregor/Oregon State University
Figure 2. A wood chipper can be used to process sugar beets into 
smaller pieces to make them easier for livestock to eat.
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study demonstrated that including sugar beets in a 
silage mixture (50% hay, 50% sugar beets) maintained 
superior nutritional quality over a span of 180 days, 
compared to ensiling just hay by itself (Table 2). It is 
theorized that the water-soluble sugars that sugar beets 
provide allow anaerobic bacteria to convert that energy 
into acid much more rapidly than energy provided by 
other feed ingredients. For these anaerobic bacteria to do 
their job, it is important that oxygen is absent, and that 
the moisture content of the mixture be around 65%.

Conclusion  
Surpluses of sugar beets can present some great 

opportunities for livestock producers. Livestock producers 
can get sugar beets for little to no cost in years where 
sugar beets are produced in surplus, and can use sugar 
beets to enhance protein utilization, fiber digestibility and 
milk fat concentrations. Sugar beets could prove to be 

useful when they are fed to livestock grazing low-quality 
forages, which could help extend the grazing season into 
the winter, or help cattle maintain performance when 
cool-season forages go dormant when temperatures rise 
during the peak of summer. Furthermore, sugar beets 
may help cattle efficiently obtain more nutrients out of 
low-quality supplemental hay.

Achieving the potential benefits of feeding sugar beets 
is not likely when sugar beets are just dumped in front of 
animals, with no regard for data that suggests that there 
is a balance. Data supports the conclusion that including 
sugar beets in the diet at concentrations of 15% of total 
dry matter or less will not decrease performance, but 
optimal levels of protein utilization of fiber digestibility as 
a result of feeding sugar beets may not be achieved.

On the other hand, decreased intake may occur when 
sugar beet concentrations exceed 30% of the total 
dry matter of a ration. Furthermore, as a viable energy 

Table 2. Change in nutrient composition and pH of silage treatments over time

Item1
Day on ensiling

d 0 d 90 d 180

Hay

Dry matter 34.81 33.07 33.46

Crude protein3 9.63 9.99 9.92

NDF2,3 61.78a 63.39a 69.26b

ADF2,4 44.98a 49.03ab 52.67b

pH 6.20a 4.77b 4.77b

Sugar beets and soybean meal

Dry matter 36.17 37.32 36.07

Crude protein 28.10a 30.48b 27.78a

NDF 10.29a 15.59b 15.43b

ADF 7.70a 9.92b 9.15ab

pH 6.67a 4.27b 4.33b

Sugar beets and hay

Dry matter 45.08 38.91 39.05

Crude protein 9.99a 10.52b 10.79b

NDF 55.82a 54.11a 60.88b

ADF 42.05a 44.50b 43.78ab

pH 5.97a 4.50b 4.40b

1Silage treatments were hay, sugar beets and soybean meal (mixed at rate of 50:50, dry matter basis); and sugar beets and hay (mixed 
at rate of 50:50, dry matter basis).
2Percentage on a dry matter basis
3Neutral detergent fiber
4Acid detergent fiber
a,bMeans without common superscript within row differ (P < 0.05)
Adapted from McGregor et al., (2020)
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source, it is possible that including sugar beets in the 
diet at a high rate may increase the risk of detrimental 
metabolic conditions like acidosis.

Achieving enhanced fiber digestibility might be tricky. 
Sugar beets should be fed with forage-based diets. It has 
been demonstrated that increased fiber intake leads to 
more fiber-digesting bacteria in the rumen. In every study 
where it was observed that fiber digestibility increases 
with sugar or sugar beet supplementation, fiber intake 
increased as sugar beets increased in the diet.

A 2018 study did not observe a linear increase in 
fiber digestibility like many other studies. The dietary 
treatments designed decreased chopped hay in the 
diet as sugar beet concentration increased in the diet. 
This led to a quadratic effect on fiber intake, where 
fiber intake was at its lowest when sugar beets were 
included at 15% and 30% of the ration, and highest 
when sugar beets were included at 0% and 45% of the 
diet. Fiber digestibility followed the same pattern, with 
fiber digestibility at its lowest when sugar beets were 
included at 15% and 30%, and at its highest when sugar 
beets were included at 0% and 45% of the diet. This 
goes to show that sugar beets are most appropriate for 
cattle receiving diets that are high in fiber.  

With all of this information considered, it seems that 
optimal balance of protein utilization, fiber digestibility, 
and intake occurs when sugar beets are included at 
concentrations between 15% and 45% of the total 
dry matter of a forage-based ration. Sugar beets can 
also benefit livestock producers feeding a ration that 
does not contain high concentrations of forage-based 
fiber, as sugar beets will support similar performance 
as more traditional energy sources when included at 
concentrations less than 45% of the total dry matter of 
a ration, and sugar beets can be obtained at little to no 
cost in years where sugar beets are produced in surplus.    
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