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Executive Summary:

This year we expanded upon the project we did last year, which was about the production
of silage with the help of (good) bacteria, also called inoculant. Silage is an important aspect of
our lives, directly and indirectly. It is also about getting the best possible and economical feed for
the cattle. The process of fermentation usually takes months. With the inoculant we can shorten

that time immensely.

We want to save the dairies and feedlots in our area money by using inoculant to rapidly
break down the silage that dairies and feed lots use. Inoculant is a powdery substance that is
sprinkled over the green chop before it is sealed in the bags or pits. We can save money using
bacteria to break down silage more quickly. The results show faster production and higher

quality products from the animals, and therefore putting money in the stockman’s pocket.

Background Information:

Silage is an important part of today’s beef and dairy industries, and they are both
common in our area. Silage is fermented vegetable matter used to feed cattle. Silage bags are the
big white bags on the side of the road beside the dairies. Silage pits are usually cement lined
holes in the ground. Our project is about saving money for the cattlemen and dairymen. We will
do this by modeling how the silage is made. Using an inoculant will speed up the process. Not
using an inoculant will still make silage since natural bacteria will have the same effect but it

will take much longer. The difference is that there is no extra money involved in using natural



bacteria. However, the inoculant is more efficient and will save more money annually by saving
time in feed production. Instead of three months to ferment green chop (a growing crop that is
harvested and cut into various sizes) into silage, using inoculant cuts the fermentation time to
three weeks. If you put ten tons of silage in a bag to ferment, by the time it is ready, there will
only be about eight to nine tons left. This is why time is an important variable. You lose tonnage

the longer it takes to ferment. This saves the producer much time and money.

Last year we researched the process of ensiling, which is the major process of the project.
Ensiling is the act of chopping and compacting silage. This is a major process in our project.
Without the cutting, the microorganisms wouldn’t be able to accurately break down the silage.
The compacting is also important. Compaction prevents the air from circulating through the
fermenting feed, and causing it to rot. Too much water will make the feed rot just as too much
oxygen will, likewise too little water will prevent the green chop from ensiling correctly.

Therefore the process ensiling is vital to making good, efficient, cattle feed.

Using silage also improves the animal’s ability to digest the feed by breaking down some
of the coarser cell walls that prevents the animals from getting as many of the nutrients as they
can. Feeding hay is the alternative to using silage. The main problem with hay is that it takes too
long to break down the cell wall. By the time the animal’s digestive system breaks down the cell
wall, and get the nutrients, the hay has already passed through the animal. Also, if we can get
more nutrients into the animals it can result in a better quality product and more of the product.
Nutrients can also help cattle grow faster, bringing more money to the producer. At this point in
time, the prices of feed and cattle all over our area are slowly rising. In fact the price of cattle is

at about three dollars a pound. At that price dollars quickly add up and if you have a bigger



animal, you get a bigger paycheck. Dairymen and feedlots can spend well over $200,000 a

month on silage, depending on their size. Any savings quickly add up!

Method Description.

For this project we have included the following variables:

Chop size- The chop size is the size the farmer decides to chop up the corn, wheat, hay grazer, or
maize stalks. This affects how quickly the silage will break down and how compact it will be.
Having a smaller chop size allows the silage to break down more quickly because it has more

surface area.

Amount of inoculant- This variable is important because if you have too much inoculant, you are

wasting money. If you have too little, it will not be as efficient.

H20 and O2- The water and oxygen levels affect the silage because if there is too much of

either, the silage will rot, making you lose money.

Amount of green chop- The amount of green chop or the compaction level of the pit will greatly
affect how well the silage ferments. If it is not compacted it will allow oxygen and water to get in

and spoil the silage. We have also included monitors.

We have made a monitor to show savings, good silage, and bad silage. We also made a
graph to show the good silage compared to the bad silage. To help with monitoring our savings

we have added special numbers to our programing to simulate what our actual income would be.



We have brought a few more equations into our program to help figure out a profit and a

value for our silage.

set profit ( profit - (amountinnoculant * innoculantcost / 1000 ) )

set profit (profit + ( round (silagevalue * count patches with [pcolor = brown] / 1000)))

set spoilagevalue ( round (( count patches with [pcolor = black] / 1000 ) * silagevalue))

Verification and Validation:

To achieve our results, we used the tool behavior space. At first we struggled with trying
to complete the spreadsheet. Eventually we prevailed after twelve attempts. Our spreadsheet
shows all of the options for our variables and shows the best profit based on those numbers. A
statistical analysis of the behavior space run shows us the best combination of inputs. Each
individual farmer will be able to use his individual resources to determine the inputs to make the
best silage for his conditions. An example from three different parts of our behavior space is

shown below:



BehaviorSpace results (NetLogo 5.1.0)

code programing team 74-3-30.nlogo
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Results:

We expected an increase in efficiency in the least amount of time, and that is what we
found. Last year we achieved the optimum size of green chop, and the amount of inoculant to
use. This year we expanded our level of experience and add two more variables: water levels,
and compaction levels. We also added the financial aspect of the project. We have found a profit
based on the cost of silage and inoculant and how much money we lose based on the rotting

silage. These results will be verified and shared with the local producers.
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These are some of our monitors. We have succeeded in finding the profit, as well as the good
silage versus the bad silage. In the graph we have the good silage, the bad silage, and the time all

graphed.



This is after we run our program. It shows the graph and the monitors as well as our variables.
You can see the black that represents the bad silage and the brown that represents the good

silage. The numbers changed, just as we expected, based on the sliders in our program.

Conclusion:

In conclusion, you can save money by using inoculant to speed up the fermentation
process. To a point you will be increasing your income from adding more inoculant, but when
you get too much you start losing money. In an average silage pit there are about 3500 tons to
ferment, and in a bag there are about 350 tons. A ton of fermented silage costs about $75 a ton. If
it is not fermented, it costs about $50-52 a ton. The reason the fermented silage is a better buy, is
because if a customer bought a ton of the chopped silage, they would still have to inoculate it,

taking time and money. To buy the fermented silage saves the customer time and money and



puts money in the producer’s pocket. We accomplished our purpose of finding a good balance of

the variables to save and make money. Using the inoculant, the farmers profit increases.
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