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Purposes of Soil Quality

ÅEmploy new & modified crop management 

systems

ÅIncrease efficiency of nutrients and water

ÅIncrease quantity & quality of organic 

matter

ÅDecrease soil erosion

ÅIncrease biological diversity





Total N vs Total Carbon



Soil Organic Matter

ÅEnhance crop productivity

ÅBuild soil fertility

ÅImprove structure

ÅBuild aggregate stability

ÅIncrease nutrient retention

ÅIncrease water holding capacity





Soil Structure

ÅRetention & transport of water 
& nutrients

ÅHabitat for Microbes

ÅReduced Soil Erosion







Granular Soil Structure



Raindrop Splash



Crusted Soil 



Soil Compaction



Soil Structure and Root Growth



Over 14 years of No-Till



Native Soil Structure



Success of No-Till

ÅSanitation

ïPrevent weeds from going to seed

ïAvoid introducing weeds or disease

ïBreak insect and disease cycles

ÅCompetition

ïFast uniform canopy formation

ïLess than optimum conditions for weeds

ÅRotations

ïDiversity, Intensity, and Profitability



Save Water



Available Water (in)

0 2 4 6 8 10

Y
ie

ld
 (

b
u

/a
)

0

10

20

30

40

50

60

70
1993

1995

1996

1997

1999

2001

bu/a = 5.56 + 5.34*in
r2

 = 0.76

Wheat Yield  Starting Soil Water



SOIL MOISTURE LOSS 

 

½ TO ¾ INCH LOSS PER TILLAGE 

OPERATION 

 

TILLING FOR A GROWING 

SEASON é WATER LOSS IS 

 2 ï 2 ½ INCHES OF WATER 

 

SOIL MOISTURE SAVINGS 

 

1 ï 4 INCHES OF WATER SAVED 

FROM STANDING RESIDUE 



Poor Soil Structure Prevents Water 

Movement

Water

Saturated Soil

Air Space

Moisture Soil

Dry Soil



Rainfall Simulator



Water Penetration



No. 1 Environmental Enemy in 

Production Agriculture

Intensive Tillage
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Management platform
fertility, variety, irrigation, species, cover crop, manure, rotations, tillage, soil 
type, erosion, timing,  

#ÁÒÂÏÎ ÉÓ Á ȰËÅÙÓÔÏÎÅȱ ÉÎ ÎÕÔÒÉÅÎÔ ÃÙÃÌÉÎÇȦ



Water Management

ÅGreater Soil Cover To:

ïReduce evaporation

ïIncrease water penetration

ïDecrease water runoff

ÅGOAL:  Efficient Water Use



Oats and Turnips



Turnip Cover Crop for Grazing











Maintenance of Soil Cover

ÅGOAL:  Keep soil surface covered with 

crop or residue at all times

ïReduce runoff & erosion

ïConserves moisture by reducing evaporation

ïAggregate stability is enhanced

ïImproves infiltration of rain & irrigation

ïIncreases organic matter & bioversity



Microbes/Livestock

ÅBacteria 1000 lbs/A

ÅActinomycetes 1000 lbs/A

ÅMolds 200 lbs/A

ÅAlgae 100 lbs/A

ÅProtozoa 200 lbs/A

ÅNematodes 50  lbs/A

ÅWorms 1000 lbs/A



Nutrient Uptake and Root Structure





General view of the 

research plots (Ponta 

Grossa - PR)

No residue

5 ton/ha

10 ton/ha


