
ENVIRONMENTAL
SCIENCE: 

POPULATIONS
AND

SUSTAINABILITY

Diedre Young MAT, Soybean Science 
Challenge Associate



NGSS STANDARDS

◦ Topic Three: Populations

◦ EVS-LS2-6

◦ EVS3-ETS1-3

◦ Topic Four: Sustainability

◦ EVS-ESS3-1

◦ EVS-ESS3-4

◦ EVS-LS2-7

◦ EVS-LS4-6

◦ EVS4-ETS1-3



USING NO-TILL AND COVER CROP 
FARMING PLUS SURGE IRRIGATION
Using new designs to decrease changes 

to the ecosystem and reduce human 

impact.
◦ Standard tilling of land causes soil 

erosion, water/nutrient loss and destroys 
the soil ecosystem. This allows for 
negative changes to the ecology.

◦ No-till/crop cover farming keeps the 
biomass on the surface and holes are 
drilled  through this for seed planting.

◦ No-till /crop cover allows for biomass to 
become soil, the ecosystem to stay 
stable and an increase in water/nutrient 
absorption to occur.

No-Till Crop Cover for Watermelons



Poly-Pipe and Surge Irrigation

Competing solutions to reduce human 

activities and solve a major global 

challenge.

◦ Regular furrow irrigation involves 

running lots of water down a channel 

for hours at a time. This increases 

water loss by evaporation and 

increases mineral/chemical loss (plus 

pollution) through tail water pooling at 

the end of fields.

◦ Poly-pipe directs water in smaller 

amounts and by surging, more water is 

absorbed in the roots. 

Poly-Pipe and Surge Irrigation in a field



So how does this affect populations?

◦ Every time soil is tilled, it disrupts the life cycle of all 
flora and fauna living in this delicate ecosystem. It 
decreases the productivity of the native plants 
and animals and allows invasive species to take 
hold. Nutrients are exposed to the air and lost as 
dust. Soil erosion and habitat/water loss are 
global issues, and these are caused by tilling.

◦ Cover crops are crops grown in the winter to 
nurture the soil and to decrease nutrient and 
water loss. The crops are not harvested; they are 
meant to stay in the field.

◦ By combining no-till and cover crop technology, 
farmers are ensuring that local ecosystems with 
their diversified populations are preserved, water 

usage is decreased, and nutrients stay where 
they belong.



And how does this affect populations 
and sustainability?

◦ Tilling an area is literally like having a tornado go 
through your house. You spend time and 
resources to rebuild only to have that tornado 
come through again. Flora and fauna in this 
ecosystem are using valuable resources to rebuild 
each time a tilling occurs. This also allows invasive 
pests to take hold because the system is weak. 
Due to this, populations of native flora and fauna 
suffer, and farmers are forced to used fertilizers 
and pesticides to balance. 

◦ No-till /cover crops allow the native flora and 
fauna to achieve healthy populations and 
compete against unwanted pests. It also 
encourages native predators to live in the area. 
This, in turn, contributes to healthy soil and less 
chemicals used by farmers, thus improving 
sustainability.



Human Impacts and the Ecosystem

◦ Farming the soil has a huge impact on local flora, fauna, soil and water. We need to farm to eat so how 

do we grow sufficient food (at a decent cost) while protecting the environment?

◦ Farmers have turned to research and technology to help grow the food we need all while decreasing 

the impact on the local ecosystems.

◦ Research has shown that no-till and cover crops protect and nurture the soil, keep local flora and fauna 

healthy and increase water absorption to the roots. This translates into less water, fertilizer and insecticide 

usage for famers. By using cutting edge research, both farmers and the ecosystem win!

◦ By using poly-pipe and surge irrigation, not only is less water used but water is being used more efficiently. 

This means less water waste, less pollution and healthier plants! This technology not only helps the 

ecosystem but saves the farmer money, with this savings being passed on to the consumer.



Check This Out!

◦ This video shows how a poly-pipe is ‘holed’ for irrigation. The diameter of a pipe is dependent on the 

amount of water needed for that crop and particular soil type, thus increasing irrigation efficiency and 

decreasing water loss.



Learn more about how soil and climate 
are interrelated!

◦ https://www.youtube.com/watch?v=T4A_rMlHcyE

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DT4A_rMlHcyE&data=04%7C01%7C%7Cd7265dd168f94931c95308d896fe71de%7C79c742c4e61c4fa5be89a3cb566a80d1%7C0%7C0%7C637425366852066536%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=oqGA0r4me%2FERBnPvwNaP9723dUvOxor6wI6zf5PXSEE%3D&reserved=0

