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Placing competition in contextPlacing competition in context
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Aspects of competitionAspects of competition

Weed density (plants per m of row)
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CropCrop --weed competitionweed competition

� Can corn seedlings
� Detect their 

environment?

� Adjust quickly to 
environmental 
changes?

� Communicate with 
weeds?
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Glyphosate (10 cm weeds) Glyphosate (15 cm weeds)

Glyphosate (23 cm weeds)



MethodsMethods

� From emergence
� Weedy/Weed-free

� At 10 leaf-tips
� Treatments removed
� Biomass harvest





Corn developmentCorn development
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Corn developmentCorn development
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R/FR effects
•Rate of development

•Leaves
•Roots

•Biomass accumulation
•Fitness



� Alterations in rate of development will 
alter functionality

� Change in functionality will limit future 
stress tolerance



Stage of development (# leaf tips)
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Early responses prior to silkingEarly responses prior to silking

Weedy
Weed-free

W < WF

Leaf area -11%

Total -10%

Root -8%

biomass

biomass



Corn RootsCorn Roots



Weedy Weed-free 

Corn Root Response to Weeds

Crown Roots

Weedy              Weed-free 
Crown root number :         7.0 b                            11.6 a

Total root volume (cm 3):   1.25 b                          1.58 a                     



Effect of the Weeds on Root Length and 
Surface Area

Radical Seminal Nodell
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Effect of Weeds on Root Diameter

Radical Seminal Nodell
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In the Field……………… ..

Weedy Weed-free

Crown Roots



Time to silkingTime to silking

� W < WF
� Delayed silking 

date

� Shift in the 
distribution of 
silking dates

 

Days after emergence (DAE)
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At Maturity
� Yield

� W = WF

� Total biomass
� W = WF

� Kernel no. per plant
� W < WF (-7%)
� P = 0.003

Biomass and YieldBiomass and Yield

At Silking
� Leaf area

� W = WF

� Total biomass
� W < WF (-11%)

� Root biomass
� W < WF (-13%)



Yield = Kernel number x weightYield = Kernel number x weight

Tassel initiation
~8 leaf-tips

Leaf 
expansion

Kernel 
initiation

Pollination and Grain fill

Photo: Hund, Liu and Tollenaar 



Grain yield/plant

Resource capture vs. Kernel numberResource capture vs. Kernel number

Adapted from Maddoni and Otegui 2004

Threshold PGRs 
to set kernels

Kernel numberKernel number Kernels weightKernels weight
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Kernel number per plant Kernel number per plant 

0 100 200 300 400 500 600 700

Kernel number per plant
0 100 200 300 400 500 600

F
eq

ue
nc

y

0

5

10

15

20

Y
ie

ld
 (

g 
pl

an
t-1

)

50

100

150

200
����3���� �����

Mean = 483
CV = 17

Mean = 518
CV = 8



Harvest index (HI)Harvest index (HI)
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Kernel No. = Yield PotentialKernel No. = Yield Potential
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Photo: Hund, Liu and Tollenaar 
Data: Hall et al. 1992

4 tips
8 tips



WeedWeed--freefree
Yield = 10.7 t/ha
Kernel no. = 563

Removal @ 4 tipsRemoval @ 4 tips
Yield = 10.3 t/ha

-4%
Kernel no.= 531

-6%

Removal @ 8 tipsRemoval @ 8 tips
Yield = 8.5 t/ha 

-20%
Kernel no.= 491 

-13%
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SummarySummary

� Shade avoidance:
� Altered RLA and time 

to silking
� Reduced leaf area and 

biomass

� At maturity:
� Reductions in KNP and 

HI
� Increased plant-to-plant 

variability
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New InformationNew Information

Early weed pressureEarly weed pressure
� Reduces fitness (Kernel no.)

� In the absence of direct competition

� Increases plant-to-plant variability
� Reduces stand uniformity 

WF W



Implications for Weed Implications for Weed 
ControlControl

The Importance of Being 
Early

Risk Management
Pre-Emergence Herbicides



Thank you 


