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Information is actively disseminated

• Utilize existing stakeholders and their 
networks

• Resources can be found at several 
locations 

• https://cropsandsoils.extension.wisc.edu/
article-topic/alfalfa/

• https://renzweedscience.cals.wisc.edu 
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Alfalfa is a cornerstone to dairy livestock 
enterprises

• In Wisconsin >1 million acres of alfalfa grown (USDA-NASS 2024) 
• Fields rotated between alfalfa and corn, wheat, soybeans



Including alfalfa in the rotation 
provides MANY BENEFEITS!

• Increased forage yield (rotation effect)

• reduced reliance on nitrogen fertilizers

• benefits cattle health and productivity

• Improved soil health 

• Nutrient/soil/water runoff
• Reduced by >40% in alfalfa compared to corn

• Reduced pest populations

• WEEDS
• reduction of herbicide resistant weeds and difficult to control 

weeds



In order to gain these benefits alfalfa must 
be successfully established!



This presentation 
will

• Review how alfalfa improves weed 
management

• What is the benefit to weed 
management

• How much will weed management 
cost when alfalfa is incorporated 
into the rotation

• Risks to successful establishment 
from weed management in previous 
crop



Alfalfa is a great tool for 
suppressing weeds

• Competitive once established and not 
stressed
• Few weeds in production years

• Why?
• Closes canopy early in season

• Frequently mowing (2-5 times /yr in midwest)

• Rapidly regrows and closes canopy

• Additional management options available



Know when weeds flower!
https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/

1st harvest 2nd harvest 3rd harvest 4th harvest

https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/
https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/
https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/
https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/
https://renzweedscience.cals.wisc.edu/toolsresources/weed-o-meter/


Weeds can be problematic during 
establishment

• Need to select effective control techniques to
1. prevent competition (dependent on  weed density)

2. prevent seed production

• Lots of tools available
• Planting date

• Companion crops

• Effective herbicide

• Early harvest



Remember, alfalfa competitive 
advantage is lost when stands 

are stressed

Common types of stress
• ABIOTIC

• Drought

• Flooding

• Fertility

• Winterkill

• Wheel traffic

• BIOTIC
• Insect injury

• Disease injury



EXAMPLES OF EFFECTIVENESS WITH TWO OF THE 
MOST COMMON WEEDS

WATERHEMP AND GIANT RAGWEED



Established alfalfa effectively controls waterhemp 



How does alfalfa reduce waterhemp populations?

• Waterhemp was outcompeted by 
established alfalfa
• Emergence was low in dense stands

• mortality of emerged was high (> 75%)

• Biomass was never >5% in any harvest

• Waterhemp didn’t impact forage 
quantity or quality

• Seed production was very low
• < 50 seeds per plant
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How does alfalfa help reduce giant ragweed? 
Results from MN….

• Evaluated giant ragweed emergence 
in crop rotations
• Corn/corn
• Soybean/corn
• Soybean/wheat
• Soybean/alfalfa
• Alfalfa/alfalfa

• Giant ragweed controlled in all 
rotations
• Corn and soy 3 passes with herb.
• Wheat 1 pass
• Alfalfa 1 pass only during establishment
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• Weed seed bank of giant ragweed was reduced by 99% by 
alfalfa!

Conclusions from MN study

Goplen et al. 2017



To summarize established alfalfa controls weeds by

• Early emergence of alfalfa in spring 
• Few annual weeds emerge before alfalfa

• Fast growth/canopy closure
• Few annuals can outgrow established alfalfa

• Frequent mowing (2-5 times /yr in midwest)
• Few annuals can produce viable seed

• Ability to add management to further 
improve control

7/22 after 2nd cut



What benefit does alfalfa provide? 
Use data from Wisconsin Integrated Cropping 

Systems Trial (WICST) 1989-2024

• Corn (CS1) 

• Corn / Soybean (CS2)

• Corn / 3 years Alfalfa (CS4)

Chisel Plow MinimumTillage

Chisel Plow MinimumTillage

Weeds aggressively managed in 
each system



What are the common weed species?

Common name Latin binomial name

Bayer 

code

Presence

Plots
No. % of total

Barnyardgrass Echinochloa crus-galli (L.) Beauv. ECHCG 73 25
Broadleaf plantain Plantago major L. PLAMA 9 3
Common lambsquarters Chenopodium album L. CHEAL 279 96
Common ragweed Ambrosia artemisiifolia L. AMBEL 4 1
Dandelion Taraxacum officinale G.H. Weber ex Wiggers TAROF 52 18
Eastern black nightshade Solanum ptychanthum Dunal SOLPT 175 60
Fall panicum Panicum dichotomiflorum Michx. PANDI 122 42
Foxtail, giant Setaria faberi Herrm. SETFA 105 36
Foxtail, green Setaria viridis L. Beauv. SETVI 90 31
Foxtail, yellow Setaria pumila (Poir.) Roemer and J.A. Schultes SETLU 102 35
Ladysthumb Polygonum persicaria L. POLPE 81 28
Large crabgrass Digitaria sanguinalis (L.) Scop. DIGSA 46 16
Redroot pigweed Amaranthus retroflexus L. AMARE 241 83
Shepherd’s-purse Capsella bursa-pastoris (L.) Medik. CAPBP 149 51
Velvetleaf Abutilon theophrasti Medik. ABUTH 109 38
White campion Silene latifolia Poir. MELAL 46 16
Other broadleaf speciesa OTHBL 75 26
Other grass speciesb OTHGR 26 8

Almost all annuals

75% annual broadleaf weeds
1. Lambsquarter
2. Redroot pigweed
3. E. Black nightshade

25% annual broadleaf weeds
1. Fall panicum
2. Giant, yellow, and green foxtail



Measured changes in weed populations at 
intervals over-time

• Late season weed biomass: Estimate of effectiveness 
of weed control measures
• Biomass collected prior to harvest

•Weed density in the seedbank: Estimate of change in 
weed populations
• Collected soil samples and estimated viable seedbank 

from GH germination
• ALWAYS COLLECTED AFTER CORN PHASE!



Late season weed biomass over 27 years of crop 
rotation
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Which weed species are consistently associated 
with alfalfa/corn crop rotation?

• Dandelion (Taraxacum officinale)

• Shepherd’s-purse (Capsella bursa-pastoris) 

• fall panicum (Panicum dichotomiflorum)

• white campion (Silene latifolia)



Conclusions

• after 27 years: weed competition and weed seedbank 
were similar across three crop rotations
• Late season weed biomass =  VERY LOW! 
• Weed seedbank = LOW

• Improvements over time driven by improved weed 
management tools in corn/soy
• No changes in weed management practices in alfalfa rotation



If no benefit from alfalfa in weed management, 
why am I talking about this?

•Costs to manage weeds are 
much less when alfalfa is in 
included in the rotation

• Summarized costs OF 
HERBICIDES in WICST trials 

• 2017-2020
• 2018-2021
• 2019-2022
• 2020-2023
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Why the difference in cost? FEWER APPLICATIONS

•Corn and corn/soy applied 
herbicides 2-3 x per year

•Alfalfa herbicides applied 1 
x per year
• 1st: 1-2 POST
• 2nd : 30% of time
• 3rd : 

• 40% of time POST

• 100 % of time burndown
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How does this look at a farm scale: Arlington 
Research station
• Acres used for calculations 1,415 

acres
• Corn 712 
• Soybean 309
• Alfalfa 394

• Est 332 
• new seeding 62 

• Herbicides + application for alfalfa 
cost

• $25 less than corn
• $35 less than Soybean 



Summary
• Alfalfa has the potential to reduce weed populations

• Especially effective on hard to kill/herbicide resistant weeds

• Weeds can effectively be managed in Corn/Alfalfa systems for less $$
• Very Low weed biomass
• Savings of $25-45 per acre

• Seedbank when including alfalfa in rotation was similar in WICST
• Manure added to alfalfa = more weed seed
• Seed sampled AFTER corn phase
• Less competitive weeds present?

• Reduced potential to develop herbicide resistance or cost to manage 
resistant weeds 



How much more will it cost to manage 
herbicide resistant weeds?



• Site specific
• Soil type

• Agronomic
• Seed to soil contact

• Weather 
• precipitation

• Pests
• aphanomyces

Challenges to successful alfalfa establishment

National alfalfa agronomist: “Over 50% of establishment failure 
complaints are due to herbicide carryover”



What is herbicide 
carryover?

•Persistence of residual herbicide 
from the previous crop that 
injures establishing alfalfa



What are the symptoms of herbicide carryover 
injury?

Obvious symptoms
• Yellowing, Bleaching

• Leaf malformation, Dead 
leaves/shoots



• Yellowing

• Reduced shoot 
growth

• Root pruning

• Reduced root 
growth

What are the symptoms of herbicide carryover 
injury?

Subtle symptoms

Often difficult to see injury if don’t 
have a not treated area



Labels always have provided guidance

• Plant-back restrictions
• required for registration

• Sometimes wording 
confusing

• Easy to forget when applied 
when planning for next year



So why increased herbicide carryover in alfalfa 
now?

1. More residual herbicides are being used in crops rotated with alfalfa
• Tend to have longer plant-back restrictions

2. Residual herbicides are being applied mid-season
• Herbicide resistance weed management

3. Weather
• Drought increases persistence 

• Precip. delayed applications

4. Frequency of application
• May increase persistence
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What active ingredients should we be 
concerned about?

Corn Soybean Wheat

https://cropsandsoils.extension.wisc.edu/articles/alfalfa-herbicide-rotation-restrictions/



How can you minimize the impact?

1. Follow label restrictions
• Apply the labeled rate
• Follow plant-back restrictions (FOOTNOTES)

2. Note climate between application and 
next crop
• Dry conditions, hot temperature

3. Rotate active ingredient to avoid buildup 
in soil

4. Work the soil
• Dilute herbicides, increase degradation

5. Plant cover crops?



We benefit when alfalfa is included in the rotation!

• ESTABLISHED ALFALFA PROVIDES BENEFITS
• Agronomic

• Yield, reduced problematic weeds, improved animal health

• Environmental
• Soil health,increased

• reduced nutrient/soil/water runoff

• Economic
• Less weed management costs



Thank you…. Questions?

Mark Renz

Extension Weed Specialist
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