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8	Carrot	
Where: Grand Gallery C 
MI Recertification Credits: 2 (1B, COMM CORE, PRIV CORE) 
OH Recertification Credits: 0.5 (presentations as marked) 
CCA Credits: NM (0.5) PM (1) 
Moderator: Dan Brainard, Michigan State University    
 
2:00 PM  Weed Control in a World Without Linuron (OH 2C, 0.5 hr) 

 Jed Colquhoun, University of Wisconsin 

2:45 PM Ontario Research: Carrot Nematicide Trials and Investigating Spray Coverage (OH 
2B, 0.5 hr) 

 Dennis Van Dyk, Ontario Ministry of Agriculture, Food & Rural Affairs 

3:15 PM Carrot Industry Update 
 John Bakker, Michigan Carrot Industry Development Program 

3:20 PM  Nematicide Trials in Michigan Carrots 
 Marisol Quintanilla‐Tornel, Michigan State University 

3:40 PM Carrot Nitrate Management Update 
 Zachary Hayden, Michigan State University 

4:00 PM  Session Ends 
  



11/19/18

1

Weed management without linuron 
in carrot

Jed Colquhoun, Rich Rittmeyer and  
Dan Heider

University of Wisconsin-Madison
Department of Horticulture

What’s happening with linuron?

• US registration:

– Linuron is currently in EPA registration review

• Ecological and human health risk assessment

• All other potential label changes on hold until then

– Registrant is working on studies to determine 

linuron fate in soil and groundwater risk

• Global registrations:

– European Commission declined to renew 

registration based on endocrine disruption risk

• Weed resistance becoming widespread, 

particularly among Amaranthus spp.

Regardless of linuron, we need 
to think outside the box!

Herbicide programs without 
linuron: loamy sand

Non-treated Hand-weeded

Herbicide programs without 
linuron: loamy sand

Prowl H2O, Caparol, Caparol*

* Caparol applied with 0.5% NIS.  Dual Magnum available on Special Local Needs label in select states only.  

Dual Magnum, Caparol, Caparol*
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Herbicide evaluation: muck

Program
Injury
6/16

Injury
7/1

Yield 
ton/A

Hand-weeded check 0 0 58
Prowl H2O PRE, Caparol 4 pt/A 3 lf, Caparol 4 pt/A 5 lf 50 50 38
Dual Magnum PRE, Caparol 4 pt/A 3 lf, Caparol 4 pt/A 5 lf 53 60 36
Prowl H20 PRE, Lorox 1.5 lb/A 3 lf, Lorox 1.5 lb/A 5 lf 0 0 56

Herbicide evaluation: muck

Program
Injury
6/14

Injury
6/29

Yield 
ton/A

Hand-weeded check 0 3 25
Prowl H2O PRE, Caparol 2 pt/A 3 lf, Caparol 2 pt/A 5 lf 16 12 21
Dual Magnum PRE, Caparol 2 pt/A 3 lf, Caparol 2 pt/A 5 lf 10 12 21
Prowl H20 PRE, Lorox 1.5 lb/A 3 lf, Lorox 1.5 lb/A 5 lf 0 0 13
Bicyclopyrone* 2.57 oz/A, Lorox 1.5 lb/A 3 lf, Lorox 1.5 lb/A 5 lf 0 0 12
Bicyclopyrone 3.42 oz/A, Lorox 1.5 lb/A 3 lf, Lorox 1.5 lb/A 5 lf 0 0 12
Bicyclopyrone 6.84 oz/A, Lorox 1.5 lb/A 3 lf, Lorox 1.5 lb/A 5 lf 0 0 14

* Bicyclopyrone is NOT labeled for use on carrot.  

Herbicide evaluation: muck

Prowl H20, Caparol, Caparol*

* Caparol applied with 0.5% NIS.  

Dual Magnum, Caparol, Caparol*

Herbicide evaluation: muck

Prowl H20, Lorox, Lorox Bicyclopyrone*, Lorox, Lorox

* Bicyclopyrone is NOT labeled for use on carrot.  

Caparol:
field observations

• Compared to linuron:
– More carrot injury potential
– Takes longer for weeds to be controlled

• POST:
– Excellent common lambsquarters control
– Better redroot pigweed control on muck, by 

far, than Lorox (resistance likely)

Caparol:
field observations

• POST: carrots with a leaf or less most 
susceptible
– Use the correct surfactants and rates with POST 

applications
– Be a bit patient on weed control

• Oat nurse crops:
– PRE rates at 3.0 or 4.0 pt/a significantly reduce 

growth
– Post applications at 2.0 pt/a may injure oats, but 

they recover
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Field observations

2 pints/A Caparol PRE to carrots, POST to oats: oats silvered but recovered

Field observations

2 pints/A Caparol POST: use the 
labeled adjuvants!

Carrot cultivar competitiveness

Spring M. SFF

Carrot cultivar competitiveness

Spring M. SFF

Can gibberellic acid increase competitiveness? 

• Known to increase top growth, but at some 
concentrations and times at the cost of root 
growth

Can gibberellic acid increase competitiveness? 
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Can gibberellic acid increase competitiveness? 

• Preliminary study in 2017

• 3 varieties: ‘Canada’, ‘Carson’ and 

’Enterprise’

• 4 gibberellic acid application rates

– 200, 300, 400 and 500 mg/L/season

– Split across 2 applications at 3- and 5-leaf 

carrots

– Tank mixed with Caparol + NIS (0.5% v/v)

Can gibberellic acid increase competitiveness? 

• Measured on a weekly basis:
– Crop injury
– Carrot top height
– Carrot canopy cover
– All weeds were controlled with herbicides (Prowl 

H2O was used PRE)

• Measured at harvest:
– Carrot top fresh weight
– Carrot root weight
– Carrot root number

Can gibberellic acid increase competitiveness? 
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Can gibberellic acid increase competitiveness? 

Carrot top biomass
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Can gibberellic acid increase competitiveness? 

Carrot root biomass
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With no new herbicides in sight, it’s 
time to really think out of the box…

• Putting together a 
systematic approach:
– Competitive cultivars with 

foliar disease resistance 

With no new herbicides in sight, it’s 
time to really think out of the box…

• Putting together a 
systematic approach:
– Competitive cultivars with 

foliar disease resistance
– Rapid emergence with 

seed germinators
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• Putting together a 
systematic approach:
– Competitive cultivars with 

foliar disease resistance
– Rapid emergence with 

seed germinators
– Later planting dates when 

flexible and yielding
– Rapid top growth with GA

With no new herbicides in sight, it’s 
time to really think out of the box…

• Putting together a 
systematic approach:
– Competitive cultivars with 

foliar disease resistance
– Rapid emergence with 

seed germinators
– Later planting dates when 

flexible and yielding
– Rapid top growth with GA
– Competitive bed plantings 

With no new herbicides in sight, it’s 
time to really think out of the box…

• 2018 field research:
– 3 carrot varieties with varying competitive 

ability
– 2 planting dates (late-April and mid-May)
– 2 row spacings/seeding densities
– With and without plant hormone stimulants
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Putting it all together, what 
worked best?

Carrot population
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Siroco, 5-row, late planting, GA

Putting it all together, what 
worked best?

Common lambsquarters
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Putting it all together, what 
worked best?

Carrot yield
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Siroco, 5-row, late planting, GA

Carrot varieties

Canada Cupar Siroco

3-row vs. 5-row

3-row, no GA 5-row, no GA

Current state vs. integrated system

Cupar, 3-row, no GA, early planting Canada, 5-row, GA, late planting
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2018 research observations
• Weed pressure greatly reduced by 

delaying planting by 2 weeks
• Gibberellic acid not only enhanced top 

growth but also hastened recovery from 
Caparol stunting

• Canopy closure observed much earlier in 
growing season where carrot seeded in 5 
rows vs. 3 rows

• Foliar disease resistance will be important
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