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13 Pigweed species (Amaranthus) found in 
Wisconsin

•6 of agricultural importance

1. Red-root pigweed 

2. Smooth pigweed

3. Prostrate pigweed 

4. Powell’s amaranth

5. Common/tall waterhemp* 

6. Palmer Amaranth*



For more identification info see videos

Vegetative characteristics Flowering characteristics



1. Rapidly spreading throughout 
WI

2. Potential to develop herbicide 
resistance

3. More competitive than 
common weeds

Why are we concerned about 
waterhemp?



•Native to WI

•Recent rapid expansion 

• Surveys corn/soy suggest 
between 2-6% of fields 
infested
• 2012-2013 UW: 5 % of fields 

• 2016 DATCP: 6 % of fields 

• 2017 DATCP: 6 % of fields 

• 2018: DATCP: 2 % of fields

Waterhemp
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How are populations 
spreading?

1. Custom harvesting

2. Inputs from other states
• Feed

• Manure

• Birdseed

• equipment

3. Non-human spread
• Waterfowl

• Water

• Erosion



Waterhemp resistance to 
herbicides in Wisconsin

28 counties with glyphosate 
resistant populations

10 counties with glypohosate
+ PPO resistant populations 





Resistances documented in US (1/7/18)
Mode of action Waterhemp States reported in midwest

5 (Atrazine) Y MO, KS, IL, IA, NE

2 (ALS inhibitors) Y MN, IA, IL, MO, OH, WI, KS, OK, 
IN, MN, NE, MI

9 (glyphosate) Y MO, IL, KS, MN, OH, IN, IA, SD, 
ND, WI, NE

27 (HPPD) Y IL, IA, NE

14 (PPO) Y KS, IL, MO, IA, MN, IN, NE, WI 

4 (Auxins) Y NE, IL

Taken from www.weedscience.org



Waterhemp is more competitive than 
common weeds in WI

• High growth rates (>1 inch per day)
• More than most weeds and crops

• Produces more seed
• 1.5 X more seeds than other pigweeds

• Emerges later into the season 
• Allows some plants to escape PRE applications

• Flourish after POST applications of non-residual 
herbicides 



Emergence pattern of 4 annual weeds

Hartzler et al. 1999



Tips on managing waterhemp in alfalfa

•Management in alfalfa will be different than 
corn/soybeans

•Optimize alfalfa plant health to minimize impact
• Proper fertilization, cutting schedule, rotation, etc……

•Use herbicides efficiently to get desired results
• Residual herbicides used will be similar to soybeans
• Do not rely on POST herbicides to control waterhemp



Alfalfa is a competitive crop

• If well managed established alfalfa will provide 
effective early season competition = reduced 
emergence

• Harvesting waterhemp plants will limit impact
• Pigweed forage quality is decent if harvested when 

vegetative

• Regrowing alfalfa that is not stressed should 
compete with waterhemp
• Moisture, insect damage, disease damage



Why is Waterhemp in our established alfalfa fields?

• Emergence of waterhemp is likely after the first 
two harvests

• Delays in harvesting will benefit waterhemp

• Waterhemp plants that are mowed will likely 
resprout

• Stands that are injured (disease, insect) or below 
threshold may not be able to compete with 
plants

Photo: Richard Halopka



Estimated waterhemp emergence pattern in WI
from data from annual row crops in 1990s
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Estimated waterhemp emergence pattern in WI
from annual row crops in 1990s
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Annual crops 2 week delay

First waterhemp emergence likely delayed 2-4 weeks under alfalfa



POST Herbicides we use in established alfalfa

* Denotes resistance to these products is common in some areas of Wisconsin

Herbicide Active ingredient Rate used Effectiveness

Butyrac 2,4-DB 1-3 qt/A Fair-good

Extreme glyphosate + imazethapyr 2.2-4.4 pt/A Excellent*

Pursuit imazethapyr 3-6 fl oz/A Excellent*

Raptor imazamox 4-6 fl oz/A Excellent*

Roundup Glyphosate 22-44 fl oz/A Excellent*



In Michigan, promoting Paraquat between 3-4 
cuttings…..



PRE Herbicides we use in established alfalfa
applied either pre-greenup or in between cuttings

Herbicide Active 
ingredient

Rate Plantback
restriction 

corn

Plantback
restriction 

soy

Plantback
restriction 
small grain

Chateau flumioxazin 4 oz/A 4 months 4 months 12 months

Metribuzin metribuzin 0.33-1.33 lbs/A 4 months 0 months 4-12 months

Prowl H20 pendimethalin 1.1-4.2 qt/A Following 
year

0 months 4 mo –
following year

Velpar hexazinone 1-6 pt/A 12 months 2 years 2 years

Warrant acetochlor 1.25-2 qt/A 0 months 0 months 0- 4 months



PRE Herbicides we use in established alfalfa

Herbicide Active 
ingredient

Rate % Control
25 DAT

% Control
50 DAT

Data source

Chateau flumioxazin 4 oz/A 100 (3 oz) 96 (3 oz) WISCWEED
Waterhemp soybean

Metribuzin metribuzin 0.33-1.33 lbs/A 98 (0.67) 92 (0.67) WISCWEED
Waterhemp soybean

Prowl H20 pendimethalin 1.1-4.2 qt/A 62 (0.75-1.5
qt)

46 (0.75-1.5
qt)

Kansas Waterhemp 
soybeans

Velpar hexazinone 1-6 pt/A 76-85 (2 pt
dormant)

0-42 (2 pt
dormant)

Kansas Palmer alfalfa

Warrant acetochlor 1.25-2 qt/A 91 (1.5 qt) 82 (1.5 qt) WISCWEED
Waterhemp soybean



If use residual herbicides, do we treat at 
green-up or wait until the first cutting?
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Data from Kansas on palmer amaranth



Data from other states on palmer may demonstrate 
how waterhemp in WI will behave

• Weed competition with alfalfa 
was minimal for the first two 
alfalfa cuttings
• Impact likely in 3rd and 4th cutting

• Residual herbicides provide 
control, but not year-long
• Sequential applications best

• No differences in forage 
quality among treatments 
• In 1st and 2nd cutting



When you start developing a plan for 
waterhemp, think about your goals….

Maximize high quality forage
• Manage alfalfa to optimize competition 

• Proper fertility, cutting schedule, rotation

• Use herbicides to keep Waterhemp < 
25% of forage biomass
• Likely only in 3rd and 4th cut

• POST after 3rd cut (Paraquat)

• Residual after 1st or 2nd cut

• Mow/harvest when waterhemp is 
vegetative

Eliminate waterhemp seed
• Manage alfalfa to optimize 

competition 
• Proper fertility, cutting schedule, 

rotation

• Use herbicides to prevent emergence 
of waterhemp
• Residual herbicides (sequential apps)

• Incorporate POST applications
• Make sure populations are not resistant to 

herbicides you use



Management options

• Timely mowing
• Will impact waterhemp but it will resprout

• POST herbicides
• Pursuit*, Raptor* and Roundup* are effective but resistance is common

• Paraquat and 2,4-Db are options with no known resistance in WI

• PRE herbicides
• Chateau* & Metribuzin* will give good to excellent control through summer

• Warrant will give good to excellent control for 1-2 months

• Others can control Waterhemp, but long plant-back or short residual make 
less valuable

* Resistance to this mode of action has been documented in WI



Summary

• We have a lot to learn about Waterhemp management in established 
alfalfa
• Emergence timings and how harvest schedule alters it

• Length of residual herbicides on Waterhemp in WI

• Impact of Waterhemp on forage production, quality and stand in WI

• Develop a plan based on
• Goals in waterhemp management

• Evaluate costs

• how widespread waterhemp is in your area and farm
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Data from Kansas on palmer suggests….


