Fermentable Fiber and Ruminant Feed Efficiency 

by Betsy Hodge

Note: This article was written to prepare those attending the November 2009 NNY Sheep and Goat Week presentations by Doug Hogue and Betsy Hodge. Dr. Hogue’s topic: his Dugway Feeding System. Also on the program: review of the software program called FeedForm that Dr. Mike Thonney of Cornell University wrote to take advantage of balancing fermentable fiber in the diet.

When balancing rations for farm animals we usually start with their requirements for different components and try to fit them into the dry matter intake (DMI) they are predicted to eat ( usually 3.5-5.5% of their bodyweight).  Of course, the more we can get them to eat – especially of forage – the easier it will be to meet their requirements.  Dry Matter is the dry part of the feeds.  For example, corn and hay are about 90% dry matter.  Haylage is more like 45% dry matter.  Rations are figured on a dry matter basis since animals eat a somewhat predictable amount of dry matter.  After balancing the ration the feeds can be converted back to as fed amounts.

Ruminants are designed to eat forages.  The forages help feed the bacteria in the rumen and keep the animal healthy.  When we have high producing animals – those gaining quickly or those nursing multiple young – we need to add supplements to the diet that don’t always help the rumen digestion such as grains like corn and soy.  A certain amount of these grains aren’t a problem but there is a point where things start to go the other direction and you still haven’t met the animal’s requirements.  Their intake is likely to drop as well.

One of the common components we balance for are protein.  There are several fractions of protein but for now we will use Crude Protein or CP.  CP requirements increase as an animal grows faster or produces more milk (usually ranges from 10-18% of the diet).  Other components are ash (minerals) and Ether Extract (fats) that usually hold at about 5% of the diet.

The last thing we need is energy.  We don’t really measure the energy in the feed, we measure the fiber (acid detergent fiber (ADF) and neutral detergent fiber (NDF)) and also the total digestible nutrients (TDN).  These work OK for basic rations like animals at maintenance or maybe ewes nursing one lamb.  However they don’t work great for high producing animals with high requirements.

Instead we will work with the carbohydrates.  Let’s divide them into three categories.  Indigestible-NDF or INDF is the stiffest parts of the plant that helps it stand up in the wind or get its seed head up in the air.  Even ruminants can’t digest most of this INDF.

Fermentable-NDF or FNDF is fiber that is in the feed that is digestible by the rumen bacteria.  That’s the good stuff.  The other component is non-structural carbohydrates (NSCarbs).  These are rapidly digested like simple sugars and carbohydrates.

If the INDF is decreased in the diet, the feed intake will increase.  What you fill up that intake with can make a big difference to your animals.  The obvious thing to use when you are looking for lots of protein or energy is grain.  Many grains are high in non-structural carbohydrates and can cause metabolic upset in large amounts.  So…what are we to do?

Let’s try filling the need with things high in fermentable fiber like early cut grass hay or certain by-product grains that have both NSCarbs and fermentable-NDF.  Doug Hogue’s Dugwau system uses a minimum fermentable-NDF and a maximum NSCarbs level to give us guidelines to make the best diet for high producing animals that will enhance their dry matter intake and health.

We take advantage of this idea at the Extension farm by using a sheep grain with soy hulls as one of the ingredients.  Soy Hulls have a fermentable-NDF value of 62 and a NSCarbs value of about 11.  The lambs can eat as much grain as they want without getting an upset rumen and therefore they are getting more nutrients and they grow faster.  You can look at some grain mixes used at Cornell by going to the sheep webpage at www.sheep.cornell.edu and clicking on management at the top and then feeding in the drop down menu.  Then look for the title Sample Diets to see the recipes for the different grains they use for lambs and ewes.  You can also read Doug Hogue’s article at the same place but click on FeedForm Diet Formulation Tool instead of sample diets.  His article is on the left in English and Spanish.

Some feeds that are relatively high in fermentable fiber are beet pulp, corn gluten feed, dried distillers grains, hominy, oat hulls, soy hulls and wheat midds.  Grasses shine in the forage category.

Some examples of the recommended diet levels for mature sheep are a minimum of fermentable fiber of 22-28% and a maximum NSCarbs of 32-36%.  Growing lambs are similar.  Cows need about 20% fermentable fiber and a max of 35-40% NSCarbs.  Fattening Steers can drop to15% fermentable fiber.

I hope you will join us for a good discussion at the meetings in November.  Bring your laptop if you have one and we’ll try to get FeedForm downloaded on your computer or try it yourself before you come.  It is a tough program to figure out on your own but if you can get it downloaded you can learn how to use it at the meeting.  Bring your forage analysis if you have one, too.  Beef producers can participate, too, as FeedForm can be used for cattle as well.

