
It’s a Bird, It’s a Plane, 

It’s Super Silage!!! 

New Mexico 
Supercomputing Challenge 

Final Report 
April 27, 2014 

 

 

Team Number:      90 

 

School Name:       Melrose Middle School 

 

Team Members:  Maggie Martin 

              Maryelle Dickerman 

                              Hannah Wofford 

                              Rebecca Rush 

 

Teacher:      Alan Daugherty 

 

Mentor:              Keith “Taz” McAlister 

 
 



Executive Summary: 
 

Silage is an important part of today’s beef and dairy industries, 
and they are both common in our area.  Silage is fermented feed 
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 
cattlemen and dairymen. We will do this by modeling how the silage 
is made. It is also about getting the best possible and economical 
feed for their cattle.   

We want to save money by using bacteria called inoculant to 
more rapidly break down the silage that dairies and feed lots use. 
Not using an inoculant will still make silage since a natural bacteria 
will have the same effect but it will take longer. The difference is 
that there is no extra money involved in using a 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, it only takes three weeks. This saves the 
producer much time and money. 

Using silage also improves the animal’s ability to digest. At this 
point in time, prices all over are slowly rising.  Dairymen and 
feedlots can spend over $120,000 a month on silage alone. Any 
savings quickly adds up! 

 If we could save money using bacteria to break down silage 
more quickly, the results should end in faster production and higher 
quality in animals, and more money in the stockman’s pocket. 

 



 

Method Description: 
 

We are going to use NetLogo to represent our problem. This is 

a good choice for our project because there are tutorials that are 

helpful for beginners. The step by step instructions have helped 

guide us through the steps of concluding our project. NetLogo also 

has color coded “proof-reading” which helps us to see if we are 

typing our code correctly.  

There are also many people available to work with us on 

NetLogo. This is very helpful for us as beginners. Our team is 

learning computer programming through this project without having 

any programming classes offered at our school.  NetLogo is useful 

to help us achieve an answer to our problem, and is an easy way for 

us to gain experience about Computational Science. 

Our main screen in NetLogo will represent the interior portions 

of an average traditional silage pit, where we can have various 

amounts and sizes of green chop, amounts of moisture, various 



oxygen levels, and the amount of inoculant used.  These can be 

seen in the pictures below: 

Beginning screen:   Ending screen: 

    

Caption:  (LEFT) The green plant shapes in the beginning screen are the green chop, the 
yellow x’s are the oxygen agents, and the red bug shaped agents are the bacteria 
innoculants.  The sliders allow us to change the variables.    (RIGHT) the brown squares 
represent the good silage created,  while the black squares are the ruined feed due to 
oxygen presence.  The monitors show the values of the amounts, percentages, and time 
that it takes to make the feed.    

 

Two of our agents will be bacteria (inoculant) and green chop 

(freshly cut up plants). These variables will represent the silage 

making components. Our model will have various amounts of 

moisture levels, sizes of green chop, compaction levels, amounts of 

oxygen, and the microorganism amounts added that will break 



down the silage. This microorganism (or bacteria) is called 

inoculant.  

• The amount of moisture in the pit or bag will affect how 
the silage breaks down over time. If there is too much 
moisture involved, the silage will rot. 

• The size of the green chop will affect the time it takes for 
the inoculant to efficiently break it down. The bigger the 
size, the longer it will take to make good fermented feed. 

• The compaction levels of the silage will affect how the 
silage breaks down and how quickly. If the silage is not 
packed closely enough together, air will find its way 
through and prevent the inoculant from doing its job. 

• The amount of the microorganism added will affect the 
time it takes the silage to break down. Inoculant is very 
expensive, but the more you add, the quicker the silage 
will break down. 

• The amount of oxygen is another variable that will affect 
how the silage will break down. If there is too much 
oxygen in the pit or bag, the feed will not ferment like it is 
supposed to.  

The agents will interact to make the final product over time. 

Then we will record the values of the different feeds, and how long it 

took to produce the silage. 

 

 



Results: 
 

We have learned several things from our model.  We have 

learned that no matter how much inoculant you put on your green 

chop in the silage pit, it will increase the speed of the production to 

a point.  We had four variables in our program. 

1. The size of the chop, from smallest to largest.  We added the 
possibility of a mixed size chop as well.  The formulation that 
we used for the time required for the fermentation was 
(chopsize *2). 

2.  Compaction was varied by a slider that would indicate more 
material per pit.  (The more material, the more crowded our 
screen appeared.) 

3. Oxygen was also a slider.  In our program, we can vary the 
amount of oxygen that is in our pit by adding oxygen agents to 
the pit.  If an oxygen touches the green chop, then the oxygen 
“dies”. 

4. Inoculant was a slider as well. We have discovered that more 
inoculant added to the pit will decrease the time it takes to 
break down the silage. 

 

Our model showed increased efficiency and increased food 

value in the least amount of time.  We were trying to achieve a 

model that shows the optimum size of chopped silage, the level of 

compaction, and the amount of inoculant to use.  We feel that with 



our limited programming experience and the model that was 

available, we met our outlined goals. 

Achievements: 
 

Probably our biggest feat was learning how to use NetLogo, for 

it was our first time, and making the program run smoothly while 

still showing all of the variables and monitoring them.   

The use of a model like ours decreases the need for actual 

experimentation which can take thousands of dollars worth of 

resources (fuel, feed, inoculant, & space, etc.) and months (or years) 

of time. 

If stockmen apply the optimum balance of greenchop, 

inoculant, moisture, oxygen, and compaction as determined by our 

model, they should save thousands of dollars and months of time, 

increasing efficiency and profit. 
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