
Crop Physiology Laboratory
Department of Crop Sciences

University of Illinois Urbana -Champaign

Role of Root Architecture in 
Response to Nitrogen and 

Density of Short-Statured Maize

Samuel Leskanich, Connor Sible, & Frederick Below



3 Benefits of Short-
Statured Corn



Extended In-Season Access



Improved 
Lodging 

Tolerance

50-75 mph 
sustained winds

Yorkville, IL 2021



Better Nutrient Partitioning

11-18% Larger 
Stalk Diameter

Less Stalk 
Biomass



Characterize hybrids 
based on their root 

architecture

Research Objective 



3,216 Roots in 2024

1,006 Roots in 2023

3,680 Roots in 2025



Root Digging



Corn Root Observation Platform (CROP)

Dr. Tony Grift ӛ Agricultural and Biological Engineering
Dr. Martin Bohn ӛ Crop Sciences



Å Integrates root Surface Area, Angle, and Mass into 

one root characterization per hybrid

Å Separates each measurement into two groups

Å Surface Area: Small/Large

Å Angle: Narrow/Wide

Å Mass: Small/Large

Å Eight different SAAM Ratings to categorize hybrid 

root architecture

SAAM Rating



6128V2P 6152D1 6296AM 6585TCV2P 6442AM

S/N/S S/W/S L/W/S L/N/L L/W/L

SAAM Ratingӱ
- -------------------------------------------------- ------------------------------------------------- surface area/angle/mass ------------------------ -------------------------------------------------- --------------------------

ӱSurface Area, Angle, Mass (SAAM); Small (S) Large (L) Narrow (N) Wide (W)
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2024 Champaign, IL Hybrid Rooting
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2024 Champaign, IL Hybrid Rooting



Hybrid Surface Area Angle Mass
cm2 degrees g

PR111-20 118 76.7 13.1

PR112-20 103 75.5 12.2

RW5230WTEZ 103 66.7 12.4

Range: n=30 103 - 170 61 - 85 12.2 - 18.3

Mean: n=30 125 73.7 14.6

Short-Statured Hybrid Root Architecture

2024 Champaign, IL



RW5230WTEZ
S/N/S

PR111-20SSC
S/W/S

PR112-20SSC
S/W/S

Surface Area: 103 cm
Angle: 67°

Mass: 12.4 g

Surface Area: 118 cm
Angle: 77°

Mass: 13.1 g

Surface Area: 103 cm
Angle: 76°

Mass: 12.2 g

Compared to 27 commercial hybrids, 
Preceon hybrids had smaller root architecture



How Does Hybrid Root 
Architecture Affect the 

Response to Management?

How Does Management Affect 
Root Architecture?



2.5% decrease in Root Mass per every 1,000 PPA Increase

11.7 grams13.7 grams16.1 grams

84,000 plants/acre 99,000 plants/acre70,000 plants/acre

Pictures shown are 6296AM



ÅAre responses to population consistent 

across tall and short stature corn?

ÅShould N rate be adjusted when increasing 

plant population?

ÅIs N accumulation similar between hybrids 

of different stature?

Research Questions 



Hybrids Densities Nitrogen
plants/acre lbs/acre

79,000

94,000

109,000

2023 Treatments

DKC61-41
DKC62-70

Tall

180

225

270

315

Short

PR112-20 

PR111-20



Hybrids Densities Nitrogen
plants/acre lbs/acre

79,000

94,000

109,000

2024 Treatments

DKC61-41
DKC62-70

Tall

135

180

225

270

Short

PR112-20 

PR111-20



Hybrid

Density (plants/ha)

79,000 94,000 109,000
--------------------------------------------------------- g ---------------------------------------------------------

PR111-20 14.0B 12.7CD 12.0DE

PR112-20 12.5CD 10.7F 10.1F

DKC61-41 12.7CD 11.0EF 9.0G

DKC62-70 16.9A 13.3BC 12.4CD

2024 Effect of Density and Hybrid on 
Root Mass per Plant

-9.3% -5.5%

-14.4% -5.6%

-13.4% -18.2%

-21.3% -6.8%

Values averaged over four N treatments



79,000 94,000 109,000
DKC61-41

12.7 g 11.0 g 9.0 g

PR112-20

12.5 g 10.7 g 10.1 g


