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New Projects

• ‘CREEP STOP’ On-farm research

• USDA-NIFA-OREI Funded

• Collaborating with MSU&WSU 

• Comparing eight cropping 
sequences for ability to suppress 
creeping perennial weeds

• First season, baseline data only

• Weather made timing tricky, 
weeds got upper hand quickly







Perennial Flax Agronomics
USDA-NIFA NCR-SARE (Johnson, Hulke, Gramig)

• Wild perennial flax, Linum lewisii
• Key benefits: eliminates need to 

plant every year, reduces tillage, 
enhances carbon storage, 
increased habitat, healthy food

• Unknowns: when to plant, 
spatial arrangement, weed 
management 

• Weed management treatments 
based on variable plant diversity 
and tillage intensity/frequency



Combining Cover Crops and Novel Mulches 
to Manage Weeds in Carrot

Jesse Puka-Beals and Dr. Greta Gramig
North Dakota State University



Demand for 
organic and local 

food

Entrepreneurs 
starting small-

scale farms

Challenges with 
soil fertility and 

weed management

Off-farm On-farm



Cover Crops

Out of phase
(Rotation)

In phase
(Intercropping)

Strip Tilling



Purpose
• Can we manage weeds in the strip till 

zones so we can integrate cover cropping 
and carrot production?



Published in Journal of Soil and Water Conservation, 2006



Hydromulch
Step 1: Shred newspaper (1 kg)
Step 2: Add water (35 L)
Step 3: Pulverize
Step 4: Apply in strip till zone    (12.7 L m-2)



Compost Blanket
Step 1: Mix hemp hurd and composted cow 
manure at 1:2 ratio respectively
Step 2: Apply in strip till zone  (108 L m-2)
Step 3: Compress



Treatments

Cover Crop

Red Clover Weedy Check

White Clover Weed-free

Perennial 
Ryegrass

Mulch

Compost Blanket

Hydromulch

Control

Methods
• Two locations

• Absaraka ND, Fargo ND
• Two years

• 2018, 2019
• Fertilized sites before 

establishment
• Poultry manure (4-3-2) 

at a rate of 67 kg ha-1

• Napoli carrot seed
• Johnny’s Seeds (Winslow, ME)

• Direct seeded 
• JP-Jang seeder

• Irrigation with drip tape until 
robust carrot establishment

• Harvest in September
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Carrot
Emergence
(plants m-1)
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Carrot emergence estimates were combined by years. Significant differences within sites 
are denoted by different letters using Tukey’s honest significant difference (α=0.05)

Mulches Can Reduce Emergence

CB    Compost Blanket
HM    Hydromulch
NO    No Mulch



Average Carrot Mass
Percent  Reduction

(g carrot-1)
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Cover Crops Reduce Yield

Average carrot mass percent reduction was determined by taking average root biomass 
per treatment and calculating the difference from the weed free check.  A t-test was 
used to determine difference by year and an ANOVA was used to determine difference 
by cover crop. Significant differences among treatments are denoted with different 
letters (α=0.05).

PR    Perennial Ryegrass
RC    Red Clover
WC   White Clover
WF    Weed Free Check



Weed
Biomass
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 Reduction
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Cover Crops Reduce Weed Pressure

Weed biomass percent reduction determined 1 week prior to carrot harvest. Weed biomass reduction was calculated 
by comparison with weedy check by site. Generalized Linear Model with Poisson distribution was used for statistical 
analysis. Significant differences among treatments are denoted with different letters (α=0.05).

PR    Perennial Ryegrass
RC    Red Clover
WC   White Clover
WF    Weed Free Check
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Weed biomass determined 1 week prior to carrot harvest. Weed biomass represents aboveground biomass dried to 
constant mass. A oneway ANOVA was used for statistical analysis. Significant differences among treatments were 
determined using Tukey HSD and are denoted with different letters (α=0.05).

Surface Mulches Reduce Weed Pressure

CB    Compost Blanket
HM    Hydromulch
NO    No Mulch



Key Takeaways

• Carrot yield was 
substantially reduced 
when grown in a strip 
till zone by cover crops

• Mulches and cover 
crop treatments 
provided excellent 
weed control

Ryegrass encroaches on the strip till zone during carrot emergence just before 
mowing. 
White clover encroaches on the strip till zone during carrot emergence just 
before mowing. 



Further 
Development

• Application rate
• Application methods
• Novel mixtures
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Questions?
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