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Overview
• Why No-Till?

– Minimal soil disturbance; keep surface residues

– Cheap, effective, erosion control

• Implementation of No-Till:
– Weed control strategies

– No-till equipment

– Soil fertility and pest management

– Government Policy and Extension

• Adoption of no-till

• Future issues
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Why No-Till??

• Erosion and the need for effective erosion  
control technologies for use with  intensive  
cropping systems

• Conservation systems (1940s to 80s) often 
lost income from less intensive cropping, or 
was ineffective on highly erodible soils

• Need for economic erosion  control 
technologies with no  maintenance, little  or  
no  additional  costs, improved  yields  
through water  conservation, improved 
environmental quality
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Soil Fertility and Disease Control

• Early concerns about compaction, disease, 
insects, fertilizer and lime placement

• Few problems observed
– Nitrogen loss: use different N sources or 

placement

– Phosphorus – stratification, more soluble P 
(Lake Erie)

– Changes in disease pressures; usually easily 
controlled

– Compaction in sandy soils – use sub-soiler
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Policy

• 1985 – US “Food Security Act” – denied 
subsidies to farmers who did not attempt 
to reduce soil erosion on their most 
erodible land

• No-till was a cost effective erosion control 
strategy

– 20% cover = 50% less erosion 

– 30% cover = 80% less erosion

• Increased enforcement in 1990s
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Extension
• Began in 1970s

• Extension and United States 
Department of Agriculture 
Soil Conservation Service 
(now Natural Resources 
Conservation Service)

• West Tennessee, Milan 
Experiment Station 
converted to no-till 1983

• Milan No-till field day: 
attendance peaked in 1995 
(>11,000); 2014 (2,748)
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Costs are similar; yields same 

or sometimes higher

Source: University of Tennessee Institute of Agriculture Crop 
Budgets

No –Till

Expenses: 
$584.21 per 
acre

Conventional Till

Expenses: 
$590.16 per acre
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Current Issues
• Tradition

– Tillage = Farming!

• Concerns over:

– Soil moisture / temperature

• Cold soils

• More pests - slugs

– Herbicide resistance

• Revert to older herbicide 
chemistry

• Non-chemical controls?
– Cover crops, roller/crimpers

– Nutrient availability

• P stratification

– Cover crops
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Signs of Degenerative Agriculture

• Soil Quality and Organic matter in decline

• Soil Erosion and Nutrient Leaching causing 
problems off the farm

• Each unit of output requires more input

– Resistant bugs

– Resistant weeds

– Less mineralized Nitrogen, have to add more

– ETC, ETC…



Need to Simplify

• Rebuild Organic Matter

• Facilitate Soil Biology

• Increase Diversity



How do you build SOM?

• Minimize tillage

• Grow more roots



Fungal Hyphae-Soil Livestock
Fungi, more so than bacteria, enhance soil physical 
structure and add chemical compounds that bind 

soil aggregates and serve as building blocks for 
organic matter



How do you encourage active soil 
biology?

• Soil livestock have to breathe

• Soil livestock need food

• Soil livestock appreciate shelter



Crimson Clover



When the going gets tough…

•Survivors diversify!



In Australia and New Zealand…
(Read unsubsidized agriculture)

• The average crop farmer raises at least 5 
different crops.

• 80% of crop farms also have livestock.



Good news-win/win

• “Good soil health practices are 
driven by efficiency, good soil 
health is a byproduct”

-Scott Vaessen, Tabitha Farming Company, Griffith Australia



Keys to Success

• Learn to Think Like a Microbe

• Think about Solutions Not Bandaids

• Seek out Mentors/Successful Practitioners

– Don’t Listen to Can’t!

– Avoid Negative People



Advances in 
No-Till 
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Technology and 
Precision Ag
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Harvest – Residue Management

Straw Spreader

• Uniform distribution up to 40ft.

• Control speed from cab

• Standard for platforms<30ft. 

• Widespread for platforms>30ft. 

Chopper & Tailboard

• Manual Vane distribution up to 30ft. 

• PowerCast™ distribution from 35-50ft. 

• Advanced PowerCast™ distribution from 25-50ft. and/or 
windrow

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN



Planting – Seed Placement 

Seeders, Drills - 90 Series No-Till Openers

• 18 in. disk blade cuts through residue 

• Narrow or spoked gauge wheels ensure uniform depth

• Active hydraulic downforce works in conjunction with 
opener spring

Planters - Easy Adjust Row Cleaners

• Pneumatic – 3 presets for varying field conditions

• Coulter combo

• Floating – parallel linkage

• Hydraulic – instantaneous adjustment

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN



ExactEmerge™ Field Trial Results 2014

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN

8.8 mph 
average 
planting 
speed

.28 CoV
For No-
Till plots

10 of 66 
plots 

were No-
Till



Application – Managing Weed Resistance

Direct Inject

• Up to 235 gallons of additional carrying capacity for crop 
protectants 

• Injection of 1-3 crop protectants directly into the boom

• Allows for quicker change over and faster cleanout 

• Lowers risk of using multiple crop protectants 

End Cap Aspirators

• Improves turn off time by 85%

• Terminates dead ends that collect

application residue 

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN



Precision Ag Technologies – AutoTrac™ & 
Section Control 

Planted Without 
Section Control

Planted WITH   
Section Control

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN

http://stellarsupport.deere.com/en_US/training/
http://stellarsupport.deere.com/en_US/training/


Data Management – Operations Center

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN



Data Management – Operations Center 

Nutrient Management and Edge of Field Monitoring Conference Dec 1-3, 2015, Memphis, TN


