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}Crop yields continue to increase

}Less tillage

}More residue on the soil surface

}Residue management is now a major problem 
in the Northern and Western Corn Belt



}First adventitious roots grow laterally and 
then the angle with the surface increases

}Root growth in upper 10 inches and at a 
distance  of 8 to 16  inches from the plant is 
completed by 47 days after planting (about 1 
month after emergence)



}Responsive to
ƁTemperature

ƁMoisture

ƁPorosity/Oxygen

ƁNutrients

ƁSoil strength
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}Crop residue affects soil temperature

}Soil temperature affects root growth

}Soil temperature affects nutrient movement 
and uptake

}Soil temperature affects early growth

}Early growth and nutrient uptake affect yield



}At 4 in., decrease of 2.2 degrees per ton of 
wheat mulch

}At 4 in., decrease of 0.7 degrees per ton of 
chopped corn residue



}180 bu. corn per acre = ~ 10,000 lb. residue

}10,000 lb. residue = 5 ton/acre

}5 ton x 0.7 degrees/ton = 3.5 degrees 
reduction in soil temp



}Large changes in early growth

}Substantial changes in nutrient uptake



}Mass flow:  N and S

}Diffusion :  P, K, Mg, and micronutrients*

}Root Interception: all nutrients*

}________________

}* affected by soil temperature





Residue Type Temperature (  degrees F)

1983 1984

none 79 74

soybean 69 66

corn 67 65



Uptake (relative)

Temp., degrees 
F

N P K

55 26 21 28

65 56 50 60

75 80 65 68

85 92 82 79

90 100 100 100

From: Allmaras , Burrows, and Larson (1964)



Root Temperature, degrees F Relative Dry Matter Yield,%

55 21

65 51

75 67

85 83

90 100



Depth , inches

Treatment 2 10 18

no residue 70.7 68.5 66.2

mulch between 
rows

67.5 66.0 63.7

rotary tillage 70.2 67.1 65.1

spring plow 70.0 67.1 64.4



Treatment Shoot Root Yield

grams/plant bu./acre

no residue 3.15 1.32 106.7

mulch on row 1.52 0.43 73.8

mulch between 
rows

3.69 2.55 114.7

rotary tillage 2.21 1.37 116.7

spring plow 2.14 0.86 84.8



}When placed over the row, decreased lateral 
growth at early sampling

}When placed in the inter - row, enhanced 
lateral growth in the depth increment of 8 to 
24 inches
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