
 
School: Taos High School 
Problem Definition:  

As of December 8th, 2015, over 30 states in the United States are currently being affected 
by drought conditions, according to the United States Drought Monitor. New Mexico, the 
wonderful state in which over 2 million people call home, is one of these 30 states. According to 
BBC, drought conditions can be traced back to everything from climate change and human 
activities. Original experimentation started back in June of 2013 on sesame and other plants like 
alfalfa and buckwheat to produce a genetically enhanced seed that could still grow in drought 
stricken conditions that could also reduce  carbon dioxide air contamination as well as water and 
soil contamination.  
 

Three plant derived biopolymers are proposed to be used in this year’s physical 
experimentation as well as in the virtual model(s). These biopolymers are chitin, cutin and 
suberin, which were selected because they do not impact the DNA of growing plants like sodium 
alginate and methylcellulose do. They prevent water evaporation and preserve water preservation 
even in lower levels such as drought. The key to this year’s project is to produce a synthetic soil 
base using these polymers to be able to preserve seeds and seedlings in the face of drought. Other 
chemicals will be added to the base biopolymers to produce the synthetic soil eventually 
producing seed packets with photosynthetically enhanced and biopolymer suspended seeds.  

 
The proposed model will be demonstrating how many seed packets would be required to 

plant in a drought stricken area, both urban and rural, that would still produce seeds, oxygen, and 
plant growth, this can be taken in two ways. First, to reduce erosion, and second, to produce a 
carbon sink. The model will be mathematically utilized to determine how many seeds and seed 
packets would be needed, first by square footage, and finally by acreage. The model should 
simulate the ideal conditions needed to reverse the disaster that is inflicting a particular area and 
can be used for remediation. Molecular structures of chitin, cutin, and suberin will be modeled to 
demonstrate their hydrophilic and hydrophobic tendencies.   

 
If time allows, models will produced to demonstrate the bonding tendencies of the 

synthetic soils additives and to simulate different scenarios and situations, as well models/3D 
simulations of basic processes in plants. It is fully intended to use the product of this 
experimentation to produce a saleable product for environmental and educational uses, as 
demonstrated in a potential business plan.  

 
Problem Solution:  
 To solve this problem, simulations are being worked on simultaneously with actual 
experimentation in vitro. As data is processed from real world experimentation it is being fed 
into the computer program which is being simulated by using Python, for the mathematical 
calculations, and NetLogo for 3D simulation. Other 3D modeling programs may be utilized as 



need presents itself. The final outcomes of this problem solution will be to produce a drought 
resistant synthetic soil seed packet as well as the presentation of how they can be used.  
 
Progress To Date:  
 Currently, in vitro tests are underway with the cutin, suberin and chitin using buckwheat 
seeds in laboratory conditions. The data from these experiments are being entered into data 
analysis software and this information is being used to set up the scenarios and the base program 
using Python, and NetLogo. As experimentation progresses, the programming is being worked 
on simultaneously.  
 
Expected Results:  
 I intend to complete the model/simulation, and be able to have enough time and data to 
produce a regularly comprehensive model/simulation to cover all variables and to debug the 
model/simulation so that it is a functional enhancement to the science fair project.  I hope to have 
a working variable-based and mathematical model/simulation, that hopefully in the future can be 
used by environmental scientists for research and experiments, as well as to expand the project to 
a fully encompassing environmental remediation solution that can be aimed at everything from 
drought to mine tailings remediation as a counteraction to climate change. I also intend, to use 
the model for demonstration of how the seed packets can be used to help remediate and to 
commercially impact the environment.  
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