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Objective

Determine corn and soybean residue management and 
tillage systems (all wheel tracks between rows) influence 
on:
1.) Crop yield

2.) Economic returns above total specified costs

3.) Soil quality (O.M., bulk density, water holding capacity, 
root resistance, soil respiration, soil microbial biomass, 
etc.)

4.) Crop residue yield and nutrient content (incomplete)



Locations
Verona (Non-IRR) and Stoneville (IRR)

Soil Types
Verona: Marietta loam

Stoneville: Bosket/Dubbs silt loam

Corn Crop Residue Management
• Burn (Corn only)
• No burn

Tillage Systems
• Reduced Till (planted old beds; beds were reshaped when bed 

heights were less than 3-4 inches); Verona: reshaped 2013, 2015 
and 2016; Stoneville: reshaped 2013, 2014, and 2016.

• Bed-Roller
• TerraTill®
• Disk (2X) Fb TerraTill® (Subsoil-Bed-Roller, one-pass implement)







Crop residue management effect on spring ground cover
and yield, Verona, MS.
Year Burn No-burn

-------- Corn Yield (Bu/A) --------
2016 196.2 B 212.7 A

Tillage
Reduced Till 200.7 Aa 203.2 Ac
Bed-roller 209.0 Ac 213.0 Ab
TerraTill 225.7 Aa 225.4 Aa
Disk (2x) + TerraTill 215.8 Bb 226.1 Aa



Six-year (2012-2017) average ground cover and bed height as influenced by 
tillage systems, Verona and Stoneville, MS.
Tillage ---- % Ground cover ---- ---- Bed height (in) ----

Verona Stoneville Verona Stoneville

Reduced Till 89 a 62 a 3.1 d 2.3 c

Bed-roller 58 b 19 c 6.8 a 5.1 a

TerraTill 46 c 47 b 5.4 b 2.7 b

Disk (2x) + TerraTill 39 d 23 c 3.8 c 1.6 d



201.9 d

188.0 b

211.0 c

194.5 a

225.6 a

197.8 a

220.9 b

199.9 a

180

190

200

210

220

230

Verona Stoneville

B
u/

ac
re

Average Corn Yield (2012-2017)

Reduced Till

Bed-roller

TerraTill

Disk (2x) + TerraTill

RT      BR      TT    D+TT RT      BR      TT    D+TT

(non-irrigated) (irrigated)



849
b

768 
a

883
ab

790
a

934
a

793
a

896
ab

783
a

700

750

800

850

900

950

Verona Stoneville

$/
Ac

re

Locations

Six-Year (2012-2016) Avg. Corn Returns Above Tillage Costs ($/A)

Reduced Till

Bed-roll

TerraTill

Disk (2x) +
TerraTill

RT      BR      TT     D+TT RT      BR      TT     D+TT

Note: Returns were based on six-year (2012-2017) average tillage treatment costs (MSU Budget Generator) and 
the six-year average USDA (Greenwood, MS) average market price ($4.14/bu) for the weeks of corn plot harvest.
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Figure 1. 2017 Soil Organic Matter at Verona & Stoneville

Reduced Till (RT)

Bed-roller (BR)
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Disk (2x) + TerraTill (D+TT)

2012 Verona mean SOM: 0.84% NS.
2012 Stoneville mean SOM; 1.05% NS.
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Table 1. Soil health factors analysis, 2016, Verona and Stoneville, MS.

Tillage
% Aggregate

Stability
S. Microbial Biomass
µg CO2/gm soil/24 hr

Soil Respiration
µg CO2/gm soil/24 hr

- - - - - - - - - - - - - - - - - Verona (non-irrigated) - - - - - - - - - - - - - - - - -

Reduced Till 38 a1 39 a 100 a

Bed-roller 24 b 32 b 77 b

TerraTill 40 a 34 b 75 b

Disk (2x) + TerraTill 28 ab 32 b 82 ab

- - - - - - - - - - - - - - - - - Stoneville (irrigated) - - - - - - - - - - - - - - - - -

Reduced Till 40 a 52 a 92 a

Bed-roller 29 ab 35 b 74 bc

TerraTill 34 ab 43 ab 87 ab

Disk (2x) + TerraTill 24 b 36 b 71 c
1Within location, numbers within a column with same lower case letters are not different
at the 5% probability level.



Soil water status



Analysis that have not been completed:

1) 2017 soil quality analysis
2) Six-year crop residue nutrient content analysis



Summary
I. Both irrigated and non-irrigated environments.

• Tillage systems had no effect on crop residue yield (data not shown).

• Disk operations did not enhance yield or returns with a negative effect on soil quality.

• Crop residue management

Burning corn crop residue resulted in lower corn yields in 2016 (Verona).

• Soil quality: Less tillage enhanced soil quality; however, selective conservation tillage 
systems (i.e. TerraTill) can improve yield and soil quality.

• The Proteobacteria (decomposes organic matter) > disk (2x) + TerraTill than the other tillage 
system (USB funded)

• Disk operations: negative impact on soil quality and did not enhance yield or returns.

II. Non-irrigated Environment: Yield and Returns trends:
• TT > D + TT, BR + RT

III. Irrigated Environment:

• Bed-roller, TerraTill and Disk (2x) + TerraTill yields were not different but greater than 
Reduced Till.

• No net returns above tillage cost differences between tillage systems.
• Net Return Trends:

TT = BR > D + TT and RT

IV. These economic returns and yield results are the same as reported by Pringle et al. (2003) in 
cotton.
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