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1Weed Science

FIGHT OR FLIGHT RESPONSE IN CORN:
How Weed Presence Intimidates Corn

2023 Indiana CCA Conference Bryan Young
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Weed Science

The level of weed control is the same.
Weed management is dramatically different.
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Question:  How long should we allow weeds to interfere with corn?

3
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Weed Science

WEED INTERFERENCE
Interference = competition + allelopathy

Crops and weeds compete for:
qWater (most important)
qLight
qNutrients
qAir
qSpace

Allelopathy: the production of biomolecules by one plant that 
induce suffering or give benefit to another plant
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Weed Science

WEED COMPETITION

Level of competition depends on:
qSoil and environmental factors
qWeed-crop emergence timing
qWeed species and density
qDuration of competition
qCrop cultivar
qPlanting date
qCrop row spacing
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Weed Height (inches)
Relationship between corn grain yield and weed size 
at the time of weed removal. Data from 35 field 
sites.  Adapted from Gower et al. 2003 Where does the yield loss come 

from?
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Principles of POST herbicides in 
Corn

Corn yield maximized when POST herbs:
qApplied timely to avoid any weed competition a preemergence 

herbicides, or

To avoid yield loss from early-season weed competition:
qUse a broad-spectrum PRE herbicide
qApply post herbicides when weeds are no more than 4 inches 

tall, or before
v Approximately 23 days after planting
v V2-V3 stage of corn growth

Slide adapted from Dr. William G. Johnson, Ph.D., Professor, Fellow 
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Weed Science

What do we know about weed 
interference in corn?

Lot’s of data about removal timings and yield loss!
qMacronutrients

¤ Weed interference can reduce the macronutrient content of corn plants.  
(Gonzalez Ponce and Salas, Jordan et al., Hellwig et al., Ott et al.)

¤ Macronutrient content of corn plants is affected by the amount of corn 
leaf area produced early in the growing season, and the length of time 
the corn leaves are functioning.
……..but what if the corn Shoot:Root ratio has changed? 

qStress Interactions
¤ Corn dry matter was reduced by approximately 20% when corn was 

under low N or drought stress.  
¤ Corn dry matter was reduced by approximately 50% when the stresses 

were combined. (Tollenaar et al. 1997) 

Slide adapted from Dr. William G. Johnson, Ph.D., Professor, Fellow 
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Nutrient Accumulation in Weeds
ØK and Fe accumulated the fastest

Harre & Young (2020) J. Plant Nutrition, 43:1887-1906
Harre et al. (2014) Weed Sci. 62:588-596
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Nutrient Release from Decaying Weeds
Ø50% or more released within two weeks

v Delayed with greater weed heights
ØCa release was much slower than other nutrients

Harre & Young (2020) J. Plant Nutrition, 43:1887-1906
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Nutrient Release from Decaying Weeds
Ø50% or more released within two weeks

v Delayed with greater weed heights
ØCa release was much slower than other nutrients

Harre & Young (2020) J. Plant Nutrition, 43:1887-1906
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PRE herbicide study
OSU, Purdue, SIU

• How much PRE herbicide is needed in PRE + 
POST programs for Liberty Link, glyphosate-
resistant corn?

• PRE herbicides
– None
– Atrazine - 1 lb ai/A
– Bicep II Magnum - 1.2 qt/A
– Lexar - 3 qt/A

• 3 POST glyphosate timings
– 12-inch corn, 1 week later, 2 weeks later
– Glyphosate rate = 0.75 lb ae/A (22 oz Roundup OriginalMAX)
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Purdue/OSU/SIU Corn Timing Study Locations
2007 and 2008

Purdue University 
Lafayette, IN

Tippecanoe County, Silty 
Loam, 6.2 pH 3.2% OM

The Ohio State University 
South Charleston, OH

Clark County, Silty Clay 
Loam, 5.7 pH, 3% OM

Southern Illinois 
University - Belleville, IL

St. Clair County, Silty 
Loam, 6.8 pH, 2.1% OM
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2007-2008 – RR Corn Timing Study
Purdue/OSU/SIU average (6-site years)

Foxtail control at time of POST glyphosate

Atrazine 1 qt/A; Bicep 1.4 qt/A; Lexar 2.4 qt/A
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2007-2008 – RR Corn Timing Study
Purdue/OSU/SIU average (5-site years)

Giant ragweed control at time of POST glyphosate

Atrazine 1 qt/A; Bicep 1.4 qt/A; Lexar 2.4 qt/A
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2007-2008 – RR Corn Timing Study
Corn Yield - Purdue/OSU/SIU average (6-site years)

Atrazine 1 qt/A; Bicep 1.4 qt/A; Lexar 2.4 qt/A
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The ROI of a strong PRE can be reduced 
when the post treatment is delayed.
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Relationship between corn grain yield and weed size 
at the time of weed removal. Data from 35 field 
sites.  Adapted from Gower et al. 2003 Where does the yield loss come 

from?
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Weed Science

Red:Far-Red Ratio of Reflected Light:
A Hypothesis of Why Early-Season Weed Control Is Important in Corn

Corn

Corn
(Soil)

Soil

Rajcan, I., Chandler, K.J. and Swanton, C.J., 2004. Red–far-red ratio of reflected light: a 
hypothesis of why early-season weed control is important in corn. Weed Science 52:774-778
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Red:Far-Red Ratio of Reflected Light:
A Hypothesis of Why Early-Season Weed Control Is Important in Corn

Rajcan, I., Chandler, K.J. and Swanton, C.J., 2004. Red–far-red ratio of reflected light: a 
hypothesis of why early-season weed control is important in corn. Weed Science 52:774-778

14%

43%

23%

Shoot:Root Leaf Area Height

Corn Growth with Sod

Change Relative to Bare Soil (%)
28% reduction in corn leaves 

perpendicular to corn row 
when adjacent to sod.
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Weed Science

Implications for Corn Production

qWeed interference includes light in addition to soil resource 
competition 
¤ Lower relative root growth would limit resource acquisition from the soil
¤ Delayed leaf orientation to perpendicular to crop row would reduce 

season-long light capture

qIf another 2-4 bu/acre is important, farmers should avoid weeds 
growing with corn early in the season.

qIf you can see the weeds, so can your corn!
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Cover Crops - Planting Green Success
qEasier accomplished in soybeans than corn
qCorn challenges related to nutrient tie-up and insects
qDo we understand all the important factors?

https://blog.uvm.edu/outcropn/2022/11/28/impact-of-cover-crop-
termination-date-on-weed-suppression-and-corn-yield/#comments
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Question:  How long should we allow weeds to compete with corn?

Answer:  We don’t want any interference.
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Thank You!

2023 Indiana CCA Conference Bryan Young

Questions?

30


