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PREVIOUS PMSP 
 

Following the passage of the Food Quality Protection Act (FQPA) in 1996, the U.S. 
Environmental Protection Agency (EPA) increased scrutiny of pesticides including 
organophosphates (OP), carbamates, and B2 carcinogens. As a result, the outlook for pest 
management in many crops was unclear. As America moved into the 21st Century, agricultural 
producers were aware that the regulatory studies EPA was requiring from pesticide registrants 
would likely result in some companies voluntarily canceling certain registrations on “minor” 
(now “specialty”) crops, potentially leaving critical gaps in growers’ pest control toolbox. 
Growers of niche crops like alfalfa and clover seed were among those concerned. 
 
In a proactive effort to identify pest management priorities and lay a foundation for future 
strategies, alfalfa and clover seed growers, industry representatives, crop consultants, and 
university specialists from California, Idaho, Montana, Nevada, Oregon, Utah, Washington, and 
Wyoming formed a work group and met on February 18 and 19, 2004. At a meeting in Boise, 
Idaho, they discussed the FQPA and possible pesticide regulatory actions and drafted a document 
containing critical needs, general conclusions, activity timetables, and efficacy ratings of various 
management tools for specific pests. The resulting document was reviewed by the workgroup, 
including additional stakeholders who were not present at the meeting. The result was a Pest 
Management Strategic Plan (PMSP) intended to serve as a comprehensive transition foundation 
addressing many pest-specific critical needs for the alfalfa seed and clover seed industries in the 
western United States. The PMSP was released on February 23, 2005, then revised slightly and 
re-released on March 23, 2005. The resulting document was the first and only prior PMSP for 
alfalfa and clover seed growers. 
 
OUTCOMES 
 
Following are the research, regulatory, and education priorities defined as the most critical by the 
workgroup in 2004 and set forth in the PMSP released in 2005. Many changes have taken place 
with respect to pest management (and pollinator protection) in the ensuing decade. Each of the 
critical needs is listed in turn and followed by a discussion of the progress that has been made 
and other issues related to that priority. Priorities specific to clover seed have been omitted as 
clover seed is not being addressed in the 2017 PMSP revision. 
 
Research Priorities 
  
1. Develop new biological controls, new chemistries, and resistant alfalfa germplasm 

for Lygus bug control. 
 

Biological control of Lygus bugs has proven to be difficult. Trace populations of parasitoids in 
the genera Peristenus (Hymenoptera: Braconidae) have been observed in many commercial 
alfalfa seed fields. These populations have been dominated by Peristenus howardi. The 
outstanding levels (>90%) of parasitism that were observed in a research stand of alfalfa located 
at the University of Idaho Parma Research and Extension Center have never been replicated in a 
commercial setting. Farming practices that optimize seed yields are not conducive to developing 
high population abundance of Peristenus.  
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Concerted efforts on the part of alfalfa seed entomologists have resulted in the registration of 
flonicamid (Beleaf) under Section 24c Special Local Need in all alfalfa seed producing states 
except California and Arizona. An IR-4 project to establish a tolerance is complete and the 
petition to establish a tolerance for flonicamid on alfalfa is under review at the EPA at the 2017 
writing of this document. The establishment of a tolerance on alfalfa should permit the use of 
flonicamid on alfalfa produced for seed in Arizona. If the California Department of Pesticide 
Regulation Concurs with an EPA established tolerance, the use of flonicamid should be 
permitted in California on alfalfa produced for seed. A Section 24c Special Local Need 
registration for sulfoxaflor (Transform) was also achieved in several states including 
Washington, Oregon, and Idaho. Litigation led to the cancellation of these Section 24c 
registrations in 2015. Stakeholders including university researchers have been working toward 
reestablishing Section 24c registrations for sulfoxaflor. 
 
Proprietary breeding programs have attempted to develop Lygus resistant germplasm. There has 
been no commercial success.  

 
2. Research the biology and ecology of natural enemies of Lygus bug. 

 
A PhD thesis by Tim Waters at Washington State University investigated the diversity and 
abundance of braconid parasitoids of Lygus in the Pacific Northwest. As mentioned above, the 
parasitoid guild was dominated by P. howardi. With the exception of the University of Idaho 
Parma research field mentioned above, parasitism typically ranged between 0 and 3% in most 
commercial fields and never exceeded 10% in non-managed (weedy) habitats.  
 
The feeding habits of several beneficial macropredators have been investigated, typically in 
association with insecticide efficacy studies. Most work has been completed on Geocoris spp. 
(big-eyed bugs), but selective work has also been completed with minute pirate bugs, spiders, 
nabids, and ladybird beetles. Most of these macropredators selectively feed on aphids (typically 
cowpea aphid Aphis craccivora). Aphids appear to be “easier” prey than Lygus nymphs and 
adults. Selective insecticides like flonicamid and sulfoxaflor are actually more effective at 
controlling aphids than Lygus and these selective insecticides tend to not be disruptive to 
populations of the beneficial arthropods detailed above. When insecticides virtually eliminate 
aphid outbreaks, prey shifts have been observed among beneficial arthropods. Specifically, in gut 
content studies with Geocoris spp. an upturn in Lygus predation takes place in the absence of 
aphids. Unfortunately, increased cannibalism also occurs in Geocoris in the absence of aphids. 
Further observations indicated an increase in Geocoris feeding on other beneficial arthropods. 
Similar trends have been observed among other beneficial species, but DNA-based gut content 
studies have not been undertaken in those species. 
 
3. Develop regional Lygus bug resistance monitoring programs. 

 
Extensive studies have been completed on the resistance status of Lygus to insecticides with an 
emphasis on the organophosphate chlorpyrifos and the pyrethroid bifenthrin. These insecticides 
have historically been used the most for Lygus control when pollinators are not present pre- and 
postbloom, and they have been implicated in the past for inciting resistance in Lygus 
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populations. In a PhD project completed by Herma Amalia of Washington State University, no 
Lygus populations were observed with field resistance to either chlorpyrifos or bifenthrin in 
Washington, Idaho, or Oregon. Specifically, in bioassay analyses, labeled field rates for both of 
these insecticides killed 100% of all Lygus populations tested. In several populations in the 
Walla Walla County region of Washington – where alfalfa produced for seed is a dominant crop 
and both chlorpyrifos and bifenthrin have been used extensively for over 30 years – elevated 
LC50 and LC90 (lethal concentrations required to kill 50 or 90% of a population) values were 
observed. This gave some indication that tolerance could be re-established in these populations, 
but the labeled field rates still killed 100% of these populations. Ms. Amalia also looked for 
specific molecular markers associated with pyrethroid and organophosphate resistance and no 
point mutations were observed in any populations tested. However, in several populations 
collected in commercial alfalfa seed an upregulation in specific housekeeping genes typically 
associated with metabolizing toxicants was observed. The overall result of Ms. Amalia’s work 
was that alfalfa seed growers have been following recommendations made by Drs. Walsh and 
Barbour regarding rotating their insecticide chemistries. Furthermore, the registration of 
flonicamid and (temporarily) sulfoxaflor gave growers effective control of Lygus during bloom, 
reducing the need to apply insecticides toxic to bees like organophosphates and pyrethroids pre- 
and post-bloom in the seed production cycle. This reduced selection pressure on Lygus 
populations to organophosphates and pyrethroids has helped conserve the effectiveness of these 
management strategies. 

 
4.              Develop new pest management strategies for pollinator bee safety (especially disease 

management strategies). 
 
There is still a great need for successful management of chalkbrood in nesting alfalfa leafcutting 
bees. Fungicide studies have for the most part proved unsuccessful. Some emphasis was put on 
the fungicide iprodione (Rovral), but chalkbrood disease control was not sufficient. Walsh and 
Barbour have been developing strategies to study the sub-lethal impacts of pesticide exposure of 
alfalfa leafcutting bees and alkali bees. Methods they have developed include observing videos 
of pesticide-exposed bees and x-raying brood cells that have been exposed to pesticides and 
quantifying brood health. They have also continued to study direct-exposure contact bioassays. 
For several candidate insecticides, large plots around alfalfa leafcutting bee domiciles have been 
treated with candidate insecticides and their impacts on bee behaviors have been documented via 
the methods detailed above. Walsh conducts an annual assessment of alkali bee population health 
and abundance in Walla Walla County, WA.    

 
5.              Update economic thresholds for insects and beneficials; standardize sampling 

techniques for insect levels. 
 

 Sampling with a sweep net is a common practice for quantifying many alfalfa seed pest and 
beneficial arthropods. A 15-inch diameter sweep net is the standard sampling tool used in fields 
of alfalfa produced for seed. The manner in which this sweep net is used can greatly influence its 
effectiveness for collecting insects and, consequently, treatment decisions based on the number 
of insects caught. Therefore, standard methods have been developed for sampling so results from 
different individuals are comparable. 
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The recommended use of a sweep net entails swinging it in a 180° arc such that the net rim 
strikes the top 6 to 8 inches of alfalfa growth. The net should be held slightly less than vertical so 
the bottom edge strikes the alfalfa before the top edge. This will facilitate getting the insects into 
the net. Each 180° arc counts as one sweep. A common practice is to take a sweep from right to 
left, walk a step, and take another sweep, left to right. Five 180º sweeps is considered a sample.  

 
After taking the desired five sweeps, quickly pull the net through the air to force all insects into 
the bottom of the net bag and grasp the net bag with a hand at about the mid-point. Slowly invert 
the net bag while releasing your grasp on the bag allowing the insects to escape and count the 
numbers of key species with an emphasis on Lygus adults. Flies, bees, and Lygus adults tend to 
be the insects that seek to vacate the net most rapidly.  Once the fast moving insects have 
evacuated the net slow-moving insects including weevil larvae and adults, aphids, caterpillars, 
ladybird beetles and syrphid fly larvae can be counted by turning the net onto a white pan or 
even the hood of a vehicle. Divide totals by 5 to get the average number of insects per sweep. To 
get a good representation of insect numbers in the alfalfa seed field, take sweep net samples in 
four different areas of the field.  

 
If the insect numbers are so large that counting in the field is difficult, the bag contents can be 
placed into a plastic or paper bag and the counting done after cooling the sample to slow down 
the insect movement. Pest management decisions, however, are generally made before such high 
numbers occur. Collect samples from all portions of the field but avoid unusual parts of the field, 
such as field edges.  
 
Weevils and aphids are typically spring, prebloom pests in fields of alfalfa produced for seed. 
Additionally their abundance is often substantially reduced when grower-standard prebloom 
(“cleanup”) insecticides are applied in late May or early June. Treatment for weevils is 
recommended when weevil larva abundance exceeds 20 larva per sweep. The traditional control 
has been chlorpyrifos (Lorsban Advanced), but indoxacarb (Steward EC) has gained market 
share in recent years for weevil control. Cowpea aphid is the most common aphid in fields of 
alfalfa produced for seed, however, thresholds have not been established. Prebloom sprays and 
in-season sprays for Lygus typically reduce cowpea aphid abundance. Spotted alfalfa aphid is 
less common. Most growers react quickly to the presence of spotted alfalfa aphid and treatment 
thresholds are quite low. Spotted alfalfa aphids inject a toxin into the plant as they feed. Severe 
infestations stunt plants, reduce yield, and may even kill plants. These aphids also secrete large 
quantities of honeydew and plants become very sticky at relatively low aphid densities.  
 
Lygus treatment thresholds vary over the progression of the season. Prior to bloom, Lygus 
feeding on meristems can inhibit growth, therefore the prebloom threshold is four to six per 
sweep. At bloom, the established threshold increases to six to eight per sweep. The postbloom 
threshold for Lygus is eight to 12 per sweep. There can be substantial regional variation and 
annual variation in the abundance of Lygus.   
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6.              Develop new, cost effective controls for noxious weeds (e.g., dodder, Canada thistle, 
white cockle, and other difficult-to-control weeds). 

 
Several options for dodder control have been added in recent years including flumioxazin 
(Chateau) registration in alfalfa seed and the development of glyphosate-resistant alfalfa 
varieties. Flumioxazin applied to dormant alfalfa controls dodder preemergence for six to eight 
weeks after application, similar to pendimathalin herbicide. In glyphosate-resistant alfalfa, 
glyphosate controls attacked dodder as an early postemergence treatment.  
 
Flumioxazin controls white cockle preemergence, but once plants have become established the 
control is poor. Glyphosate provides some early-season suppression of Canada thistle and white 
cockle in alfalfa varieties that are resistant to glyphosate. These difficult-to-control weeds are 
best managed in crops grown in rotation with alfalfa seed. 
 
7.              Develop growing degree-day models for major alfalfa seed pests. 
  
A degree day model developed on California strawberries for Lygus hesperus 
http://ipm.ucanr.edu/PHENOLOGY/ma-lygus_bug.html has been validated by Walsh in 
Washington State and Simko in Idaho. The model is single sine with a horizontal cutoff of 54° F 
or 12° C. Following are the degree-day accumulations required for L. hesperus: 

 
Phenological stage   DD °F  DD °C 
Eggs: laid to hatch   252  140 
Nymph: hatch to adult   371  206 
Generation time: egg to adult  623  346 
Adult: pre-egglaying adults  176    98 
Generation time: egg to egg  799  444 
 

This model accurately predicts life stages for Lygus. However, the life stages of Lygus do not 
match the important phenological stages for an alfalfa plant and its bloom and seed-set cycle. In 
the inland Pacific Northwest, Lygus overwinter as mated adults typically in leaf litter. In spring, 
these adults emerge and feed on a number of native and introduced plants. In doctoral work 
completed by Tim Waters at Washington State University, Waters determined that alfalfa seed 
and forage fields were a primary source of overwintering Lygus. As winter weeds grow through 
winter into spring, there is a net migration of Lygus out of alfalfa onto these winter weeds, 
especially several mustards. Through spring, these overwintered adult Lygus will feed on weeds 
and alfalfa and commence laying eggs. The typical peak hatch dates of Lygus nymphs can range 
from late June to early July. This unfortunately corresponds directly with peak bloom in fields of 
alfalfa produced for seed. It is grower standard practice to apply a “cleanup” spray in late May or 
early June (depending on spring conditions and regional climate variation) prior to placing 
alfalfa leafcutting bees in domiciles or before alkali bees emerge in specific locations. Most 
growers will apply their flonicamid sprays during the peak nymph hatch in late June. The hatch 
of the second generation usually occurs in early to mid-August. This period of time corresponds 
with postbloom insecticide sprays prior to seed harvest. So while a predictive model for Lygus 
exists, growers continue to time their insecticide applications based on plant phenology and how 
the bloom cycle interacts with their managed pollinators. 
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Regulatory Priorities 
  
1.              Maintain current registrations of organophosphate insecticides. 
 
The three main organophosphate insecticides dimethoate, chlorpyrifos, and naled are all still 
registered on alfalfa produced for seed. The uses of dimethoate and chlorpyrifos are based on the 
Section 3 registrations with food tolerances established on alfalfa produced as a forage crop. 
Should these tolerances for some reason get revoked in the future on alfalfa forage, alfalfa seed 
growers and researchers/stakeholders will seek Section 24c registrations of these insecticides on 
alfalfa produced for seed in a non-feed/non-food production system. Naled’s use on alfalfa seed 
is based on a Section 24c Special Local Need registration in states where this use is permitted. 
 
2.              Encourage state departments of agriculture to play a bigger role in regulating 

GMOs (i.e., control of pollen transfer and concerns with foreign markets). 
 
The USDA has completely deregulated genetically engineered (GE) alfalfa that specifically have 
the glyphosate resistance trait or the glyphosate and lignin reductase traits. Genetic providers are 
not marketing varieties with the lone lignin reductase gene. All commerial varieties that contain 
the lignin reductase gene also have the glyphosate resistance gene.  
 
The National Alfalfa and Forage Alliance has developed a set of best management practices 
based on university and USDA-ARS expertise. The Alliance has also worked to help growers 
establish Grower Opportunity Zones. These zones are based on a referendum of growers 
balancing acreage and number of growers in an area. Grower Opportunity Zones can be 
designated as GE or as Adventitious Presence Sensitive (APS). In grower opportunity zones,  
alfalfa with GE traits can be produced but growers are requested to follow best management 
practices. In APS zones, GE alfalfa seed production is not allowed. 
  
3.              Maintain a wide variety of chemical controls (including broad-spectrum and 

selective pesticides) for resistance management. 
  
Several insecticide, acaricide, and herbicide chemistries have been added to the list of pesticides 
available in most states via Section 24 Special Local Need registrations. California and Arizona 
often do not have access to pesticides via Section 24c because alfalfa produced for seed comes 
from fields that are typically cut at least once each year for a forage crop. 
 
4.              Enlist industry input to EPA when making decisions on pesticides in reference to 

ground and surface water quality. 
 
The National Alfalfa and Forage Alliance has established a dialog with EPA and monitors the 
federal register regarding regulations that could impact alfalfa produced for forage as well as 
seed. At the Washington D.C. Fly-in conducted annually in February, members of the National 
Alfalfa and Forage Alliance’s Board of Directors, including representatives from state seed 
growing organizations, from universities, and from USDA-ARS, spend several hours at EPA 
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discussing regulatory concerns that could potentially impact alfalfa produced for seed. The 
National Alfalfa and Forage Alliance collectively and board members individually respond to 
EPA when public comments are solicited.  
 
5.              Collaborate with all Western states to pursue new pesticide labels. 
 
Barbour and Walsh maintain close working relations in pest and pollinator management. They 
also collaborate with scientists from the USDA-ARS Pollinating Insects Research Unit in Logan, 
Utah, also known as the Logan Bee Lab. Most states do not have extension specialists with 
substantial responsibilities for alfalfa seed production. Most states that have state rules defining 
alfalfa produced for seed as a non-food/non-feed crop have permitted Walsh and Barbour to 
serve as proxy extension specialists when requiring letters of support from a university specialist. 
  
Education Priorities 
  
1.              Continue to provide field tours to improve regulators’ understanding of production 

practices and to increase awareness of beneficial pollinator importance to the crop. 
 
Walsh and Barbour both host annual field days to which regulators from various agencies are 
invited. Every other year, the Washington Alfalfa Seed Commission hosts a stop on the 
Washington State Pest Control Tour. This tour typically has roughly 60 attendees, primarily 
product-development staff from agrichemical companies and legislative and regulatory staff 
from federal and state-based agencies. Growers show the group alfalfa leafcutting bee domiciles 
and alkali bee beds, and take the opportunity to detail their specific issues regarding pest control. 
In addition to field days, other ongoing activities to improve regulators’ understanding are 
discussed under the following priority. 
 
2.              Educate public on the utility of pesticides and benefits of using chemicals vs. not 

using chemicals (i.e., risk education). This includes education at the school, 
university, EPA, and legislature levels. 

 
Walsh, Wagoner, Tieg, and other growers travel to the EPA office in in Arlington, VA once or 
twice a year to meet with individuals responsible for regulating pesticides of importance in 
alfalfa seed. They have also met with staff from the Biological and Economic Analysis Division 
as well as staff associated with reviewing Section 24c Special Local Need registrations and 
approving Section 18 Emergency Exemptions. Walsh and Barbour have solid relationships with 
their respective lead state regulatory agencies in Washington and Idaho in addition to having 
cordial relations with lead state agencies in other western states that accept data and 
recommendations given by Walsh and Barbour.  
 
In all these presentations, a resounding theme is that insect pest control must be balanced with 
pollinator protection. O’Neal has produced a one-page document that graphically and in bullet 
point format details the balancing act between Lygus control and pollinator safety, particularly 
during the bloom period. This document has been given to legislators and regulators at many 
meetings, especially the Congressional office visits the seed growers attend at the National 
Alfalfa and Forage Alliance Fly-In held each February.  
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3.              Develop a regional pest management strategy focusing on resistance management, 
especially for Lygus bug and aphids. Develop an educational program for resistance 
monitoring. 

 
A great deal of progress has been made on this objective, but it continues to be a priority today, 
and will be in the future as well.  
 
Walsh and Barbour have received several grants from the USDA-NIFA Alfalfa and Forage 
Research Program. They have completed the resistance management work detailed above in the 
Research Priorities section. Little resistance of economic concern has been obseved in Lygus. 
Anecdotally, some growers report that chlorpyrifos is losing efficacy in alfalfa weevil control, 
but indoxacarb is an effective alternative.  
 
Recent studies have indicated that spray coverage may merit investigation as a control factor. On 
warm high-summer evenings, growers typically use 10 to 15 gallons of water carrier. Is this 
sufficient to actually soak down the pest insects? Another factor is that many of the new 
insecticides are systemic. Alfalfa seed growers water-stress their alfalfa plants to promote bloom 
and subsequent seed set. Systemic insecticides are less effective on water-stressed plants.   
 
4.              List alfalfa hay crop in the Best Management Practices handbook (i.e., NRCS 

conservation plan to encourage planting of alfalfa vs. corn or other traditional 
crops). Explain benefits of alfalfa over corn (i.e., less runoff, less erosion, less tillage, 
adding nitrogen to the soil, acts as a soil conditioner, classified as a carbon sink). 

 
The publication of Alfalfa, Wildlife, and the Environment: The Importance and Benefits of 
Alfalfa in the 21st Century helped address this. It is now out of print and in need of revision, but 
is available online at https://www.alfalfa.org/pdf/alfalfaenvironment.pdf). 
 
5.             Educate general public on importance of pollinator bees.  
 
A substantial body of information aimed at the general public has been released in recent years, 
including the following publications and articles: 
 
Hooven, L., Sagili, R. R., and Johansen, E. (2016). How to Reduce Bee Poisoning from 

Pesticides. Oregon State University Extension. PNW519.  
James, R. R., and Pitts-Singer, T. L. (Eds.). (2008). Bee Pollination in Agricultural Ecosystems. 

New York: Oxford University Press. 
Mapes, L. V. (2012, August 7). Farmers worry that road project will turn productive bees into 

roadkill. Seattle Times. 
National Pollinator Week is about More than Just Honey Bees. (2016, June 23). Entomology 

Today. 
Pihl, K. (2012, May 14). WSU using mesh barrier to help protect alkali bees near Touchet, 

Lowden. Tri-City Herald. 
Porter, A. (2016, June 23). Ideas abound at U.S. Highway 12 Coalition meeting (Alkali bees and 

a controversial roundabout). Walla Walla Union Bulletin. 
Wagoner, M. (2015, September 10). Bees are an essential resource. Global Farmer Network. 
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Walsh, D. B., Wine, E., and Forrence, P. (2017). Enhancing and Protection Populations of 
Alfalfa Seed Pollinators. Final Report: Alfalfa Pollinator Research Initiative. USDA-
NIFA. 

Weaver, M. (2014, June 5). Growers work to save alkali bees. Capital Press. 
 

6.              Provide education on the delivery and utility of growing-degree-day models for 
insects and weeds. 

 
As discussed under Research Priority 7, above, the lack of synchronicity between the crop cycle 
and pest phenology reduces the utility and applicability of degree-day models in the alfalfa seed 
production system. 
 
7.              Educate public and legislators on benefits of field burning and how they may 

outweigh the drawbacks (i.e., risk education). 
 
The Walsh group at Washington State University, in partnership with Boydston and Porter from 
USDA-ARS, received three sequential two-year grants (2005-2007, 2007-2009, and 2009-2011) 
from Washington State Department of Ecology Agricultural Burning Practices and Research 
Task Force to study alternatives to burning crop residues in alfalfa grown for seed. A variety of 
alternatives ranging from mowing, tilling, and freezing residues to manipulation of row and seed 
spacing were implemented to reduce or manage stubble in the field. Impacts of each alternative 
on pest management, crop yield, efficacy, and economics were recorded and evaluated. In the 
end, burning the field residues empirically proved to provide suppression of specific weeds, 
insects, and diseases. Manipulation of row spacing and seed spacing within the row had 
significant effects on seed yields during the establishment year of this study but these effects 
were overwhelmed by effects of the field stubble residue management treatments. Further, yield 
results demonstrated that burning of the field stubble and other residue resulted in significantly 
(p<0.05) greater seed yields compared to mowing, tilling, or leaving the residues untreated. 
Arthropod abundance was completely unaffected by row spacing and seed spacing within the 
row. Sclerotia of the fungal plant pathogen Sclerotium sclerotiorum causing white mold of 
alfalfa, were significantly (p<0.05) reduced in the burned plots compared to the unburned plots. 
Tilling and mowing had no impact on the abundance of sclerotia. Rodent survivorship was an 
unforeseen consequence of leaving the field stubble residue extant, whereas mowing, tilling, and 
burning appeared to reduce rodent populations at the observational level. This demonstrated that 
if growers were restricted from burning, additional costs might be incurred for rodent control if 
field residues were permitted to build up. 
 
In summary, burning proved empirically, after six years of scientific analysis, to be an efficient 
tool for managing field stubble residue, imparting distinct and economically significant pest-
control benefits. The study concluded that burning would continue to play a role in enhancing 
alfalfa seed production in Washington’s Walla Walla Valley, where the studies were conducted. 
Reports submitted for this project can be viewed at the State of Washington Department of 
Ecology website, http://www.ecy.wa.gov, and searching for Alternatives to Burning Crop 
Residues in Alfalfa Grown for Seed. 
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2017 WORKSHOP & PMSP REVISION 
 
In the summer of 2016, the Western Alfalfa Seed Growers Association (WASGA, formerly 
Northwest Alfalfa Seed Growers Association or NWASGA), at the request of grower members 
and other industry stakeholders, began the process of preparing a revised Pest Management 
Strategic Plan. The last PMSP document, as previously noted, dated back to 2005, based on a 
workshop that took place in 2004. This prior document represented a wide cross-section of 
alfalfa seed producers and other industry stakeholders and has provided valuable guidance for 
research and justification for project funding in the intervening years. It also addressed the pest 
management needs of the clover seed industry. 
 
Much progress has been made on the research, regulatory, and education critical needs identified 
in the 2005 PMSP, and new challenges have arisen within the alfalfa seed industry. As the 
previous PMSP is now 12 years old, the alfalfa seed growers in the Western United States – 
Washington, Idaho, Utah, California, Nevada, Montana, Oregon, Colorado, Wyoming, and 
Arizona – determined that a new PMSP would be useful.  
 
In consultation with university pest management specialists, alfalfa seed growers, and other 
industry stakeholders, it was determined that a new PMSP would be most useful if (1) it did not 
include clover seed pest management, as the two industries’ needs are quite dissimilar, and (2) it 
included a focus on pollinator management, as the balance between pest management and 
pollinator protection is the most critical production issue in producing alfalfa for seed in the 
current and pending regulatory environment.  
 
Funding was sought and received from the United States Department of Agriculture (USDA) 
National Institute of Food and Agriculture (NIFA)-supported Western IPM Center to conduct a 
PMSP workshop in January 2017. It was determined that the regularly scheduled annual 
conference of the Western Alfalfa Seed Growers Association would be the most logical and cost-
effective venue, so time was allotted on January 30 and 31 for industry and work group input. 
The conference and input sessions were held in Las Vegas, Nevada. 
 
A draft PMSP was prepared and distributed to work group members in advance of the 
conference. On January 30, 42 alfalfa seed growers participated in a real-time, face-to-face 
survey of their pest and pollinator management practices, utilizing “clicker” technology in a 
conference setting. This survey included pertinent demographic and production information and 
pest- and pollinator-management concerns and priorities now and in the future. On January 31, 
the formal work group (a subset of growers plus other industry stakeholders, and those who had 
received the draft document) met to discuss the PMSP draft as a group, edit its content, assign 
tasks for post-workshop document contributions, determine critical needs for the industry, and 
set timelines for document completion. These activities and the subsequent review and edit cycle 
resulted in this PMSP. 
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Mike Nichols, Apple Valley Farms, Idaho 
Kevin V. Osborne, Allied Seed, Idaho 
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Work Group Members Not in Attendance 

at Workshop 
José Arias, Forage Genetics International 
Vonny Barlow, University of California 
Stuart Byerley, Clearview Farms, WA 
Rick Boydston, USDA-ARS, WA 
Elliott Goodrich, Goodrich Farms Inc., WA 
Ronda Hirnyck, University of Idaho 
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Cooperative Extension 
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Shane Johnson, Western Alfalfa Seed 

Growers Association 
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IPM OVERVIEW  
 

Pollinators 
Pollinator safety has become the key regulatory issue in alfalfa produced for seed, therefore any 
discussion of integrated pest management in this crop must focus heavily on pollinator 
management. Management of the crop’s two main pollinators, the alkali bee, Nomia melanderi, 
and the alfalfa leafcutting bee, Megachile rotundata, as well as the sometimes-used honey bee 
Apis mellifera, is discussed briefly here and again in greater detail in the Pollinator Management 
section. 

All managed pollinators need protection during the pollination season, when alfalfa seed growers 
can lose up to 50% of their bees to diseases, parasites, lethal pesticides, and unknown causes of 
egg and larval mortality. Specific bee-health problems vary by pollinator and growing region. 
The most severe diagnosed larval disease affecting alfalfa leafcutting bees is chalkbrood. This 
disease is caused by the fungal pathogen Ascosphaera aggregata, which is related to the 
pathogen that causes honey bee chalkbrood. Alfalfa leafcutting bee larvae infected with a lethal 
amount of A. aggregata die before completing their cocoons in the ultimate (5th) instar. The most 
prevalent losses of alfalfa leafcutting bees to natural enemies are due to wasp parasitism and 
beetle predation. At least eight parasitic species and 28 predator or nest-destroyer species are 
known to infest alfalfa leafcutting bees or their nest materials. The lack of reproduction on a 
provisioned bee cell portrayed by the absence of an egg, or the presence of a dead egg or young 
larvae, is called a “pollen ball.”  Pollen ball cells often represent the highest portion of unviable 
cells in managed populations. Adult bee mortality from pesticide applications are relatively easy 
to observe and growers judiciously guard against this. Less obvious are impacts, both lethal and 
sublethal, on immature bees. In California, where alfalfa seed production relies on honey bees in 
addition to leafcutting bees, Varroa and tracheal mites are significant problems. In Washington, 
alkali bees are susceptible to natural and anthropomorphic impacts year-round, such as weather 
extremes, flooding, grower ground manipulation, insecticide sprays (including those from 
outside the alfalfa seed fields), and poor soil conditions for bee nesting (in natural and manmade 
bee beds). The ongoing work at the USDA-ARS Pollinating Insects Research Unit in Logan, 
Utah dealing with bee health is very important to alfalfa seed producers. 
  
Population buildup of the crop’s top arthropod pest, Lygus bug (Lygus hesperus) corresponds 
with the plant’s bloom period. The bloom period, of course, is also the time when pollinators are 
actively visiting the plants, making management of Lygus and protection of pollinators a very 
delicate balancing act. Much progress has been made in this arena, largely through growers 
reacting to applied research and applying pesticides in the evenings to reduce impacts on 
foraging bees, but achieving economic levels of Lygus control while preserving costly and 
essential pollinators is still a challenge. 

The balancing act between Lygus control and pollinator protection is compounded by regulatory 
barriers curtailing the registration of pesticides that can be applied during bloom. There are few 
registered insecticides available to control Lygus that are efficacious and economical while at the 
same time being soft on the managed pollinators so critical to alfalfa seed production.  
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Besides the problem of pollinator mortality resulting from traditional chemical pest control 
applications, about which there is a substantial body of research, alfalfa growers and research 
scientists have become increasingly aware of other, sublethal but important, impacts on 
pollinators. These indirect impacts may include impaired bee fecundity, altered nesting 
behaviors, and decreased foraging activity, any of which can impact the fitness of the pollinator 
populaton. Sublethal impacts of traditional and newer insecticides and other pesticides merit 
investigation, given that pollinators are the most costly input in alfalfa produced for seed. 

IPM 
Integrated management of pests in alfalfa seed production incorporates chemical, cultural, and 
biological control methods to prevent economic yield loss, to mitigate resistance development, 
and to protect populations of beneficial insects – including pollinators and the predators and 
parasites of insect pests that help to maintain pest populations below damaging levels.  
 
Successful alfalfa seed IPM begins with scouting and monitoring, especially in the case of 
arthropod pests. Growers or their contracted agents (field scouts and pest control advisors) 
monitor most pest and beneficial insect populations consistently throughout the season. Indeed, 
95 percent of alfalfa seed growers polled in early 2017 said that they sweep before spraying, as 
opposed to spraying pesticides on a calendar basis. Both population counts and the 
developmental stage of pest and beneficial insects and mites in relation to economic thresholds 
are used to determine management strategies. Continuous monitoring of pest and natural enemy 
populations in the field can result in a reduced use of chemicals, improve timing of pesticide 
applications, and cause less disruption to beneficial organisms and pollinator activity.  
 
A number of arthropod pests can reduce yield or quality of alfalfa seed. The major economic pest 
in all Western alfalfa seed-growing areas are Lygus bugs. Other pests requiring control may 
include spider mites (Tetranychus spp.), alfalfa seed chalcid (Bruchophagus roddi), various 
species of weevils including alfalfa weevil (Hypera postica) and Egyptian alfalfa weevil (Hypera 
brunneipennis) and various species of aphids, including pea aphid (Acyrthosiphon pisum), blue 
alfalfa aphid (A. kondoi), spotted alfalfa aphid (Therioaphis maculata), and cowpea aphid (Aphis 
craccivora). Occasionally stinkbugs (various species) and armyworms (Spodoptera spp.) also 
require control measures.  
 
In addition to arthropod pests, alfalfa is subject to a number of diseases that may impact crop 
yield and quality. Very little concerted plant pathology research has been conducted on alfalfa 
produced for seed during the past 10 years. Growers continue to have concerns regarding 
infestations of white mold during wet springs. Field cage trials have shown that fungicides can 
impact leafcutting bee nesting, which could reduce nesting by bees at artificial nest sites under 
certain field conditions. 

An integrated pest management program that includes a focus on pollinator management also 
takes the weed complex and its control into consideration. Weeds compete with the crop for 
moisture, nutrients and light. Weeds also provide alternate hosts for arthropod pests and can 
contribute to the presense and persistence of certain diseases. Resistance to herbicides among 
some weeds is a current concern for growers and needs to be addressed in an overall IPM 
program.  
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The biological, cultural, and chemical control options for managing insect pest populations in 
alfalfa seed are limited by a number of factors. 
 
Conservation biological control involves the preservation and fostering of naturally occurring 
predators while augmentative biological control involves the release of predators and parasites. 
In most cases, biological control alone fails to provide economic control of Lygus bugs in seed 
fields. 
 
Cultural controls have a limited effect on most pests in alfalfa seed fields; typically, they are 
used in conjunction with other management methods. The most effective example of cultural 
control of an insect is the early clip-back and fall management strategies used to suppress alfalfa 
seed chalcid populations. Clip-back (also known as set-back) is the cutting of the crop after 
establishment to synchronize the flowering period with pollinator presence. Clip-back is 
discusssed in greater detail in the Production Facts section. 
 
Chemical control is currently the most effective and widely used pest management option, but is 
not without problems. Chemicals must be carefully selected and applied to kill the target pest 
with minimum impact on pollinators and other beneficial arthropods. Many of the chemicals 
used for pest-management purposes in seed alfalfa are capable of killing bees by direct contact. 
Growers make every effort to apply necessary chemical controls before bees are placed in seed 
fields or after bloom and pollination. When applications are required during bloom, applicators 
protect pollinating insects by applying chemicals according to their written labels. Growers are 
particularly aware of instructions specifying locations of pollinators with respect to treated areas 
and chemicals used and night application start- and stop-time limits. Fields are inspected for bee 
activity before applications. The condition of pollinators, air temperature, and field conditions 
can vary greatly; visual inspection prior to beginning a pesticide treatment is the best way to 
avoid direct contact between pesticides and bees. Chemicals may be applied by air to avoid the 
plant damage caused by driving through the field. There are only a few materials available to 
control the most damaging insect pests in seed alfalfa fields. For this reason, resistance 
management is an important consideration. Maintaining the susceptibility of insect populations 
to chemicals is critical. Growers, field scouts, and pest control advisors take the population of 
beneficial insects in the field into consideration, use selective materials first when possible, and 
monitor resistance to make more informed pest-management decisions.  
 
Crop Rotation and Isolation 
A number of crops can be rotated with alfalfa seed, including small grains, corn, sugarbeets, 
onions, and potatoes. Cotton and safflower are also part of the rotation in California and Arizona. 
The selection of a particular crop for use in rotation will depend on a number of regulatory, 
economic, biological, and contractual factors. Most alfalfa seed is produced on contracted acres. 
Contracts often specify temporal and or spatial restrictions with regard to crops and crop 
varieties, and isolation distances that must be met before planting a field to alfalfa seed. 
 
To maintain genetic purity, certification standards require minimum distances between a 
particular alfalfa seed field and fields of any other variety. For certification as “Certified Class” 
seed, an isolation distance of 165 feet is generally required. Isolation distances required to meet 
certification standards as “Registered” and “Foundation” seed vary among states but are more 
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stringent. Contracts will also often specify conditions for adequate take-out of an alfalfa seed 
variety: fields, for example, may not be permitted to be used as forage after seed harvest.  
 
Sometimes an alfalfa seed crop begins as an alfalfa hay crop. Towards the end of the season, 
when irrigation water is scarce, or if other environmental factors contribute to a reduced hay 
production, growers allow their alfalfa hay crop to go to seed, and that seed is harvested. This 
“common seed” is not certified. 
 
The use of certain herbicides to control problem weeds can limit the choice of a rotational crop. 
For example, imazethapyr (Pursuit) is labeled for postemergence annual grass and broadleaf 
weeds. Plant-back restrictions vary by rotational crop, but the plant-back restriction for potato is 
26 months and for sugarbeet is 40 months. Similarly, rotations with sugarbeets, corn, and a 
number of grass crops are not permitted within 12 to 20 months following application of 
trifluralin (Treflan), and alfalfa seed fields cannot be planted to a crop other than corn within two 
years of applying hexazinone (Velpar). 
 
Crop rotation can aid in control of some nematodes. Infestations of alfalfa stem nematodes may 
be controlled by rotating to a non-host crop such as grains, beans, or sugarbeets. Infestations of 
northern root-knot nematodes may be reduced by rotation to cereal crops, which are poor hosts 
for this nematode. In contrast, grains (specifically, wheat and barley) are hosts for the Columbia 
root-knot nematode, and rotation is less effective for control of this pest.  
 
Non-Food Status 
Certain alfalfa seed grower associations in Washington, Oregon, Idaho, Montana, Nevada, and 
Wyoming have declared, through their respective state departments of agriculture, that alfalfa 
produced for seed in those states is a non-food crop. These regulations guarantee that none of the 
seed, screenings, or hay will be available for human or animal consumption when pesticides 
without an established food tolerance on alfalfa have been applied, and that the commodity is 
exempt from tolerance regulations. Some labels specify that no part of the alfalfa plants that have 
been treated with a certain product may be used for feed or food (including grazing) for a 
specified period of time, typically one year from the date of the last application. 
 
In California, the process is a little different. When chemicals are registered for use on seed 
alfalfa via the Section 24c (Special Local Need) registration process, there is often a label 
requirement that a Seed Conditioner Notification statement be completed and delivered with the 
seed to the conditioner. Growers and seed conditioners are equally responsible to ensure 
compliance. This requirement is specified for alfalfa seed treated with crop-protection chemicals 
governed by California Food and Agriculture Code Section 12832. The label language is the 
same or similar to the rules provided by the non-food regulations in other states. 
 
  



 

2017 Alfalfa Seed PMSP   16 

SUMMARY OF THE MOST CRITICAL NEEDS IN WESTERN U.S. 
ALFALFA SEED PEST AND POLLINATOR MANAGEMENT 

The following were determined by the work group to be the most critical overall research, 
regulatory, and education priorities in the industry at the time the document was created. 

Additional details are given under Critical Needs in the Pollinator section and each pest section. 
    
Research Priorities  

• Determine fertilizer and other input impacts on plant health and susceptibility to pests. 
• Better understand the causes of and controls for chalkbrood and other fungal diseases of 

leafcutting bees. 
• Identify and describe viral diseases impacting pollinator fitness and mortality. 
• Refine pesticide-impact studies on pollinators. 
• Develop recommendations for providing pollinator habitat within and beyond the alfalfa 

seed fields to improve bee health and reproductive capabilities. 
• Conduct improved and expanded surveys of pollinator use, management, and 

reproduction. 
• Develop recommendations for Lygus control with minimal pollinator impact, including 

outside-the-box, big-picture, and areawide approaches as well as integrating biocontrol 
and refining application strategies. 

• Proactively develop and evaluate controls for aphid flare-ups. 
• Research and develop recommendations of management options for Sclerotinia (white 

mold) that would also, by their systemic nature, control sporadic outbreaks of other 
pathogens. 

• Develop effective control programs for Russian knapweed, bedstraw, prickly lettuce, and 
Canada thistle. 

• Continue research on safe and effective herbicides for establishment year (with additional 
modes of action). 

• Continue monitoring for pest resistance to insecticides, miticides, fungicides, and 
herbicides. 

• Conduct research to determine whether nematodes impact alfalfa seed production.  

 

Regulatory Priorities 

• Retain field burning where permitted as a viable pest and crop residue management 
option.  

• Standardize methods for determining pollinator risk from pesticides, based on actual 
practices rather than worse-case scenarios. 

• Finish “MP3s” (Managed Pollinator Protection Plans) for states in which they are 
unfinished. 
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• Support re-registration of sulfoxaflor (Transform) during bloom. 
• Look into registration of dimethenamid-P (Outlook) herbicide in alfalfa produced for 

seed. 
• Maintain active program to defend existing registrations. 
• Encourage registration of pest-control products with new modes of action as they emerge. 

 

Education Priorities 

• Organize and conduct workshops combining indoor education with field day experiences.	
• Utilize innovative (electronic) information distribution methodologies or portals along 

the lines of eXtension.	
• Deliver public- and regulatory-agency education about the pollinator stewardship 

practiced by alfalfa seed producers.	
• Deploy growing degree-day model for alkali and alfalfa leafcutting bees.	
• Help growers better understand biology of Lygus and aphids (as well as discerning 

various aphid species), and how life-stage and other factors impact control.	
• Conduct outreach on pesticide application parameters for enhanced efficacy and drift 

control. 
• Invite weed scientists and nematologists to present at WASGA or other industry 

meetings. 
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PRODUCTION REGIONS 
 
Alfalfa seed is produced throughout the western United States. This document represents 
Arizona, California, Colorado, Idaho, Montana, Nevada, Oregon, Utah, Washington, and 
Wyoming. The production areas can be broken down into the following regions. Generally 
speaking, alfalfa seed producers within each of these regions utilize similar production practices 
because they share certain geographic, geologic, soil, and climatic conditions.  
 

• Idaho and Oregon’s Treasure Valley 
• Utah, Nevada, and Colorado 
• Montana and Wyoming 
• Oregon and Washington’s Columbia Basin and Walla Walla Valley 
• California and Arizona 

 
When the previous PMSP was produced in 2004-2005, extensive data were available through 
USDA National Agricultural Statistics Service (NASS) about alfalfa seed production. These data 
enabled objective mapping, acreage, yield, profit, and expense statements for each of the regions. 
Unfortunately NASS has ceased to collect data on seed production (citing budgetary constraints); 
subsequently, making precise calculation of seed-production statistics is difficult. As a result, 
this document will present the geographic areas in general terms, but the production data will be 
given on a per-state rather than per-region basis, gleaned from a variety of sources rather than an 
objective central database. State production as a percentage of national production is also 
unavailable. A summary of available production data, along with the sources of that data, are 
provided in tabular format at the end of the following section, Production Facts. 
 
Treasure Valley  
The Treasure Valley lies in southwestern Idaho (Canyon and Owyhee counties) and eastern 
Oregon (Malheur County), with the bulk of its alfalfa seed production located in Idaho. Other 
counties in southwestern and south central Idaho produce some alfalfa seed, but the acreage and 
number of producers is limited. Idaho produced 6.3 million pounds of alfalfa seed in 2014 after 
averaging over 8 million pounds per year from 2008 to 2013. Acreage also decreased, with 8,000 
acres in production in 2014 and an average of 10,833 from 2008 to 2013. Idaho production is 
characterized by a high seed yield per acre, which has remained relatively constant between 733 
and 788 pounds per acre over the seven-year period. 
 
Utah, Nevada, and Colorado  
Utah alfalfa seed is primarily produced in Box Elder, Weber, and Millard counties. Small 
amounts of alfalfa seed are produced in Cache and Juab counties, and on rare occasions, it is also 
produced in Uintah and Duchesne counties. Utah has both certified and non-certified alfalfa seed 
production. Production statistics are not available for Utah. Alfalfa seed production in Nevada is 
concentrated in Humboldt and Pershing counties. Nevada produced nearly 2 million pounds of 
alfalfa seed in 2014 after averaging 1.5 million pounds per year from 2008 to 2014. The 
production peak in recent years was 2.3 million pounds in 2009, and the production low was 0.9 
million in 2011. The most recent acreage statistic comes from 2014, with 2,800 acres in 
production. Acres averaged 2,700 from 2008 to 2013 with a high of 3,500. Nevada’s yield per 



 

2017 Alfalfa Seed PMSP   19 

acre averages 566 pounds. Statistics are not available for Colorado, but production practices are 
similar to Utah and Nevada. 
 
Montana and Wyoming 
Montana alfalfa seed production is distributed throughout the state. In 2014, approximately 3.4 
million pounds of seed were produced on 10,000 acres. Production averaged 3.1 million pounds 
on 7,567 annual acres from 2008 to 2013. Montana’s yields have ranged from a 2010 high of 465 
pounds per acre to a 2014 low of 340 pounds per acre during this same seven-year period. 
 
In Wyoming, alfalfa is grown for seed in the Big Horn Basin in the northwestern part of the state, 
encompassing Park, Big Horn, and Washakie counties. The area is known for its dry harvest 
weather. Wyoming produced 4.7 million pounds of seed on 8,229 acres in 2015. The state’s 
production averaged 4.4 million pounds annually from 2008 to 2014 on an average acreage of 
8,385. Yield per acre averaged 528 pounds. 
 
Columbia Basin and Walla Walla Valley 
The Columbia Basin includes areas within both Washington and Oregon that are part of the 
Columbia River drainage in southcentral Washington and northcentral Oregon. Walla Walla 
Valley lies in southeastern Washington State. These two regions consistently realize some of the 
greatest alfalfa seed per acre yields in the western United States. Columbia Basin alfalfa seed 
production centers on the town of Warden, Washington, with over 70% of the region’s 
production in its proximity. The primary pollinator in the Columbia Basin is the alfalfa 
leafcutting bee, along with a few alkali bee beds. Production of alfalfa seed in Walla Walla 
Valley, in Walla Walla County, Washington, stretches from the town of Touchet in the 
southwest part of the county, east to the city of Walla Walla. The bulk of that production takes 
place just south of Touchet. Two irrigations per year are sufficient in Walla Walla Valley due to 
its deep, well-drained soils. The alkali bee thrives in this area in natural and manmade beds.  
 
Separate data are not available for the Columbia Basin and Walla Walla Valley, but together they 
represent most of the seed production in Washington State. Washington reported 15,875 acres of 
alfalfa seed in production in 2015 with a per acre yield of 879 pounds, and therefore the state 
total was just under 14 million pounds. Washington’s acreage has averaged about 13,000 over 
the preceding seven years, with a per acre yield averaging 955 pounds, due in large part to the 
efficiency of the two specialty pollinators used in this region. 
 
California and Arizona 
Alfalfa seed production in California is located in the central San Joaquin Valley (Fresno and 
Kings counties), the Imperial Valley, and Yolo County. California produced 20.5 million pounds 
of alfalfa seed on 38,833 acres in 2015 and has historically been a leading producer, with an 
average of 22.8 million pounds annually on an average of 38,844 acres from 2008 to 2014.  
 
Arizona produces alfalfa seed, primarily in the Yuma region. While climatically somewhat 
similar to parts of California, Arizona’s crop is managed differently because they do not use the 
multi-crop (hay and seed) approach. Planting usually takes place following a produce crop, in 
December through February, and a low-density rate of ~50,000 plants per acrea is the norm. The 
seed crop is harvested in June-July. Yield and acreage data are not available from Arizona. 
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PRODUCTION FACTS 
 
Alfalfa seed is generally grown as a perennial crop. In cooler locations and in spring-established 
fields, the first seed harvest does not occur until the second year. In some of the warmer regions 
represented in this document (California, Arizona, the Treasure Valley, Columbia Basin, and 
Walla Walla Valley), growers can harvest seed the same year the crop is planted. In some cases, 
growers even have single-year contracts with the seed companies, meaning alfalfa seed is treated 
as an annual crop. In most regions, however, production years are typically years two to four of 
the crop. Some growers have started experimenting with growing their alfalfa seed crop on an 
annual basis in recent years as a means of breaking the buildup of Lygus bug populations. 
 
Although alfalfa is adapted to a wide range of soil conditions, best results are achieved using 
deep, medium textured, well-drained soils. Poorly drained, saline soils, as well as soils with a 
high water table, are avoided. The soils must be able to support a rooting depth of at least 40 
inches. Soils that have a high water-holding capacity are preferred over sandy soils; soil texture 
should be moderately clay-rich to enhance water retention. Soils underlain by coarse gravel are 
avoided due to leaching, while soils underlain by hardpan layers are avoided because of 
poor drainage. 
 
As previously mentioned under Crop Rotation and Isolation, alfalfa seed fields must be isolated 
from other alfalfa seed fields of different varieties. A field sheltered from the wind benefits 
pollinating bees, increasing the efficiency of pollination in the field. Removal of stray alfalfa 
plants from border areas, ditch banks, and road rights-of-way will help isolate alfalfa seed fields. 
A buffer zone between alfalfa fields of different types helps reduce the chances of out-crossing. 
 
Cultural practices for alfalfa seed production are quite different than for alfalfa hay production. 
Alfalfa seed is produced primarily in the western United States, in semi-arid regions that, 
generally speaking, receive approximately 10 to 14 inches of annual precipitation. This 
precipitation is concentrated in the late fall, winter, and early spring. These dry conditions, 
especially during the growing season, allow for adjustment of irrigation to encourage maximum 
flowering activity while preventing over-development of foliage. Water is applied early and mid-
season to promote vegetative growth and is curtailed in late season to allow soil drying. Soil 
drying stresses the seed crop and leads to a decline in vegetative growth, enhancing flowering, 
seed formation, and seed set. Sparse irrigation also provides a favorable foraging environment 
for pollinators.  
 
Where the crop is irrigated, irrigation management is critical to IPM. All alfalfa seed produced in 
the Treasure Valley, Nevada, Utah, Walla Walla, Columbia Basin, Wyoming, and California is 
grown under irrigation. Only 60 to 75% of the acres in Montana are irrigated. The irrigation, 
planting, and crop -otation regimes for some of the growing regions are detailed in Table 1.   
 
The alfalfa seed growing season ranges from 105 to 180 days. Differences of 40 to 50° F 
between day and night temperatures frequently occur during the growing season in parts of the 
Pacific Northwest.  
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Table 1: Planting Facts for Western U.S. Alfalfa Seed Production 
 

 Regions 
 Treasure Valley 

(ID/OR), Utah, 
Nevada 

California 
(Central 
and 
Imperial 
Valley) 

Columbia Basin 
(WA/OR) 

Walla Walla 
Valley 
(WA/OR) 

Montana, 
Wyoming 

Crop Rotations 

TV, NV: Grain, 
Sugarbeets, 
Potatoes, Beans, 
Corn, Mint, Onions 
(TV only). UT: 
Grain and Corn 

Cotton, 
Safflower, 
Wheat 

Grains, Corn, 
Peas, Vegetable 
Seeds, Potatoes, 
Onions, Grass 
Hay 

Grains, Dry 
Peas, Onions 

Barley, Beans, 
Corn, Summer 
Fallow (rarely 
practiced) 

Planting Dates: 
Fall  Mid-Aug to Sept 

Mid-Sept to 
end of Oct 
(best), but 
continues 
through 
early Dec. 

Aug to Sept July to Sept Aug 15 

Spring  Mid-Feb to April Mid Jan to 
late Feb Mar to April Feb to April April 1 to 20 

Row Widths 
22 to 34 inches, 
depending on 
rotational crop 

30 inches 
flat or 
bedded 

22 or 30 inches 
22 to 30 
inches, or 
broadcast 

22 to 24 inches, 
sometimes 30 
inches 

Seeding Rate 
(lb/A) 1/4 to 2 1/2 to 2 1/4 to 2 1/2 to 2 1 to 2 

% Irrigated 100% 100% 100% 100% 60 to 75% 

  % Gravity 65% 
100% 
(furrow and 
flood) 

20%  90%  

  % Hand Lines  

Occasional 
use during 
establish-
ment 

 80%  

  % Center  Pivot 35% combined  80% 5% 10%  
  % Wheel  Lines   15%  

 
Time of seeding will affect pest-management practices. Seeds may be sown in fall or spring. In 
cold climates such as Wyoming and Montana, with extended freezing periods, spring planting is 
the norm. In many of the other areas, fall planting is preferred, due to the resulting higher yields 
in the establishment year. Fall planting is dependent on available contracts, crop rotation, and the 
ability to burn, because planting in the fall leads to increased winter annual weeds and spring 
burning is the preferred method for control of these weeds. Although field burning is a 
controversial issue due to air-quality concerns, the benefits associated with burning are 
considerable. Where burning is not allowed, residue management is problematic and the field is 
left vulnerable to wind erosion and run-off. In the absence of burning, there can be increased 
infestations of weeds and insects (including alfalfa weevils and the alfalfa seed chalcid), which 
can lead to an increase in herbicide and insecticide use.  
 
Alfalfa grown for seed is planted in thinner stands (with wider rows and fewer plants within the 
row) than that grown strictly for forage. This practice enhances seed production by reducing the 
number of aborted flowers, competition between plants, lodging, and foliar disease levels. Thin 
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stands also allow pollinators to work much more efficiently, enable more uniform application of 
pest-control agents, and facilitate better control of volunteer alfalfa, all of which results in more 
seeds per plant. Row widths and seeding rates for each region are listed in Table 1. Once the 
stand is established, the field is cultivated in the spring to further thin the stand and to destroy 
weeds.   
 
A well-worked seedbed is a requirement for good establishment. Land preparation typically 
involves disking or plowing to break up heavy subsoil, with final leveling. Summer fallow the 
year prior to establishment is used in some instances. Phosphorous and potash can be applied 
before planting to correct soil nutrients, if phosphorus and potassium are low. Some growers 
plant in moistened seedbeds while others plant in dry soil and irrigate afterward. 
 
Established alfalfa seed crops in most of the regions represented in this document are flailed in 
spring in a process known (depending on the region) as clip-back or set-back. Timing varies 
greatly depending upon region. The purpose of clip-back/set-back is to encourage plants to come 
into bloom uniformly and to synchronize bloom with the period in the season where pollinators 
are most active. The field should be coming into bloom at the time of clip-back/set-back, or 
initial seed set may be reduced due to the negative impact on root reserves. The clipping may be 
mechanical or chemical clipping, depending on grower preference and previous pesticide use in 
the field. These operations can be followed by light harrowing and row cultivation to control 
weeds and volunteer alfalfa from the previous harvest. Following clip-back/set-back, re-growth 
is initiated, and the plants bloom approximately 35 to 45 days later. Spring clipping also removes 
growth that has overwintered and cleans up the field for herbicide applications. Nevada and 
Wyoming growers, due to high elevation and shorter growing season, do not practice clip-
back/set-back.  
 
The crop is prepared for harvest by managing the soil moisture to favor seed dry-down, 
encourage leaf senescence, and allow any weeds present, especially dodder and nightshades, to 
dry. As a general rule, when 80% of the seedpods can be threshed by hand to reveal mature, 
hard, tan-colored seeds, the crop is ready for harvest. The crop can be dried by the use of 
chemical desiccants, swathing, or a combination of the two.  
 
Chemical desiccation of the alfalfa seed crop is a common practice, with 95% of growers 
surveyed indicating that they spray a desiccant prior to harvest.. In dryer regions, during dryer 
years, or when economically indicated, growers may simply swath and allow the seed crop to dry 
naturally; this has been the case in recent years in most alfalfa grown for seed. Natural drying 
does not preclude the need for chemical desiccants prior to harvest as an alternative to 
windrowing. Desiccants usually provide more uniform drying, faster drying after rain, and less 
seed shatter. Swathing the crop presents the risk of wind damage to windrows, risk of seed 
shatter, and increased cost. Desiccants available include: 
 

• Carfentrazone-ethyl (Aim) is registered, but was not a popular choice among growers 
surveyed. 

• Diquat dibromide (Reglone) requires two applications if growth is heavy; therefore, using 
it is slow and costly. Nonetheless, it was the desiccant of choice among 5% of growers 
surveyed. 
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• Diquat dibromide + paraquat dichoride (Solera) is used by a few growers (3% of those 
surveyed). 

• Paraquat dichloride (Gramoxone SL) is currently the preferred dessicant, used by 88% of 
growers surveyed. 

 
Prior to harvest and desiccation, beekeepers remove all honey bee hives from the field. Alkali 
bees normally will have stopped flying before desiccation, so no considerations to safeguard 
their welfare are necessary at this time. Removal of alfalfa leafcutting bee boards and domiciles 
varies between regions and growers, but typically most are removed sometime between the end 
of bloom and the start of harvest. In some cases, growers leave the domiciles in the field until 
after harvest, but most alfalfa leafcutting bees have ceased to nest before desiccation, thereby 
limiting their exposure at this time. 
 
After seed harvest, the remaining straw must be reduced or removed from the field. Some 
growers utilize the straw chopper attachment on the combine to shred and distribute the straw on 
the ground; others burn the residue. If this is done in the fall, at least one irrigation cycle occurs 
to germinate weed seeds and any alfalfa seeds that have shattered to the ground during 
harvesting operations. The field is then lightly cultivated with a disc or skew treader to 
incorporate straw and chaff into the soil and destroy germinating weeds and volunteer alfalfa. 
Growers in the Walla Walla Valley burn in the spring. Spring burning removes crop residues and 
also helps in the control of some foliar diseases and some insects that may have overwintered. 
Many states are moving away from burning due to air-quality concerns, but studies show that 
burning confers many agronomic and pest-management advantages. 
 
Alfalfa seed, along with weed seed and chaff, is delivered from the field in boxes and stored 
prior to cleaning at specialized facilities. The cleaning process, designed to remove weed seeds 
and chaff, begins shortly after harvest and continues through mid-February or early March. Each 
field is assigned a lot number and lots are kept separate as they go through the cleaning process. 
Each lot is checked for purity and germination after cleaning and must meet company standards 
for those characteristics. Once seed is cleaned, it is stored in metal boxes until the customer 
requests shipment. Some weeds’ seeds are particularly difficult to remove from alfalfa seed once 
it has been harvested because of their similarity in weight and size to the seed itself. Various 
types of seed-cleaning equipment and other techniques are used to remove weed seed from 
alfalfa seed, but each time the alfalfa seed is processed, a certain percentage of the alfalfa seed is 
lost along with the weed seed.  
 
Herbicide or cultivation is employed to remove alfalfa seed stands. The method selected depends 
largely upon the grower’s choice of subsequent rotational crop. Rotation crops such as corn, 
wheat, or other cereal grains allow the use of broadleaf herbicides, which reduce the potential of 
re-establishing alfalfa from volunteers. Phenoxy herbicides in tank mixes with glyphosate 
(Roundup) were traditionally used to kill the stand, but glyphosate is ineffective on stands 
planted with the genetically engineered Roundup Ready transgene. Plant-back restrictions are 
determined by the residual activity of each herbicide and its impact upon the specified crop. An 
example of a mechanical sequence for stand removal is to disc lightly, water heavily, then 
“crown.” Crowning involves large (18- to 24-inch-wide) cultivator passes 3 to 4 inches 
underground, directly below the crown of the plant. This operation effectively severs the root 
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from the crown, leaving the root to rot and be plowed under in the spring along with germinated 
weeds and volunteers.  When a GMO variety has been grown, additional plant-back restrictions 
must be considered. For example, it is prohibited to plant hay for one year because of the switch 
from non-food to food status.  
 
Production Data 
Production data were available for six of the states represented in this document (Table 2). As 
discussed in the previous section, Production Regions, these data are no longer available from a 
single source, but are gleaned from a variety of sources, which are cited. Data for Arizona, 
Colorado, Oregon, and Utah were not available.  
 
Table 2: Production, Acreage, and Yield Per Acre, 2008-2015 
 
  Alfalfa Seed Production – Total pounds by state  
State 2008 2009 2010 2011 2012 2013 2014 2015 
 CA1 23,644,950 30,937,032 21,203,739 16,408,201 22,066,763 20,239,464 25,099,520 20,523,229 
 ID2  8,257,025 8,509,408 7,678,789 7,570,905 8,790,339 8,175,015 6,300,331 

  MT3  3,407,000 3,258,000 3,258,000 2,741,000 2,820,000 3,062,000 3,395,000 
  NV4  2,031,000 2,317,546 1,161,778 902,112 1,410,283 1,410,000 1,590,607 1,947,696 

 WA5 12,730,981 12,318,467 12,313,088 9,507,573 12,538,741 9,023,922 14,732,271 13,960,793 
 WY6 5,410,008 4,798,089 4,289,886 4,242,378 4,066,288 3,681,789 4,324,904 4,715,229 

 Total   55,480,964 62,138,542 49,905,280 41,372,169 51,692,414 45,592,190 55,442,633 
  

Alfalfa Seed Acerage – by state  
 State  2008 2009 2010 2011 2012 2013 2014 2015 
 CA1  45,038 48,951 37,005 27,356 38,009 32,421 43,125 38,833 
 ID7 11,000 11,000 10,000 10,000 12,000 11,000 8,000 

  MT3  8,900 7,100 7,000 6,600 7,000 8,800 10,000 
  NV7  3,500 3,800 2,600 1,800 2,200 2,300 2,800 
  WA5 13,827 13,234 8,688 8,718 13,923 15,109 17,723 15,875 

 WY6  8,864 10,289 8,855 8,046 6,732 7,464 8,448 8,229 

 Total   91,129 94,374 74,148 62,520 79,864 77,094 90,096 
  

Alfalfa Seed Yield per Acre – in pounds  
 State   2008 2009 2010 2011 2012 2013 2014 2015 
 CA8  525 632 573 600 581 624 582 

  ID8  751 774 768 757 733 743 788 
  MT8  383 459 465 415 403 348 340 
  NV8  580 610 447 501 641 613 568 
  WA8  921 931 1,417 1,091 901 597 831 879 

 WY8  610 466 484 527 604 493 512 
  Avg  609 658 673 662 647 591 615 
 SOURCES: 

1California Alfalfa Seed Advisory Board 
2Idaho Alfalfa and Clover Seed Commission 
3USDA-NASS 
4Nevada Department of Agriculture 
5Washington Alfalfa Seed Commission and Washington State Department of Agriculture 
6Mike Moore, University of Wyoming, in cooperation with Wyoming Crop Improvement Association 
7Estimated based on discussion with growers 
8Calculated from values of the first two tables  
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POLLINATOR MANAGEMENT 
 
The particularly critical role of pollinators in alfalfa grown for seed merits discussion of 
pollinator management at the same level of detail as pest management in this crop. Without bees, 
there could be no production of alfalfa seed. The major pollinator of alfalfa seed throughout most 
of the western U.S. is the alfalfa leafcutting bee (Megachile rotundata), which nests above 
ground in artificial shelters or “domiciles.” In Washington State, growers also benefit greatly 
from the use of the alkali bee (Nomia melanderi), which nests in the ground in natural or 
enhanced sites. The honey bee (Apis mellifera) has historically been the pollinator of choice for 
alfalfa seed production in California and Arizona. However in recent years there has been an 
increased use of alfalfa leafcutting bees in these two states. 
 
Pollinator purchase and management is typically one of the largest, if not the largest, expense for 
alfalfa seed producers. Two-thirds of growers surveyed reported that pollinator management 
represented between 20 and 40% of their per-acre costs of alfalfa seed production; a full 95% of 
growers reported pollinator management to be a significant expense, with 15% of growers 
spending over 40% of their per-acre expenses in pollinator management. Largely as a result of 
the critical need to conserve pollinators, the alfalfa seed industry was an early adopter and 
implementer of the integrated pest management (IPM) concept; along with the clover seed 
industry, they formed the first multi-state IPM program in 1976. 
 
Growers either culture their own pollinating bees (in the case of alkali bees and some alfalfa 
leafcutting bees) or hire a pollinating service (in the case of honey bees and some alfalfa 
leafcutting bees). Growers time the placement of alfalfa leafcutting bees and honey bees in the 
field to maximize seed set and allow a sufficient number of days for bee reproduction. Since 
alkali bees nest in place within the field rather than being introduced to the field like the other 
bees, it is more difficult to ensure that their emergence coincides with bloom. Some growers who 
manage alkali bee beds take measures to increase the soil temperature to encourage early bee 
emergence or employ strategies to delay the start of bloom to more closely match that of natural 
bee emergence. 
 
The pollinator industry is a multi-million dollar agribusiness built around nesting materials, 
domiciles, predator and parasite traps, and bee production.  
 
Alfalfa Leafcutting Bees 
Alfalfa leafcutting bees are introduced (non-native) bees. The best quality alfalfa leafcutting bees 
are those that are newly purchased from bee vendors in the Canadian provinces of Saskatchewan, 
Manitoba, and Alberta. Historically, alfalfa leafcutting bees were stocked at between 40,000 to 
60,000 individuals per acre to pollinate an alfalfa seed crop.  As prices for alfalfa leafcutting bees 
have risen over the past several years release rates have decreased. The bees can be purchased as 
loose cells or in “bee boards.” Managed alfalfa leafcutting bees are incubated (as loose cells in 
trays or as intact nests in boards) and males begin to emerge before females. By the time females 
are also beginning to emerge, trays or boards are placed in domiciles. Domicile design varies 
substantially among growers, but they all have bee boards with grids of cavities in which the 
bees can create their linear, leaf-lined nests. Domiciles are placed in the fields in early June, 
spaced roughly 300 feet from field edges and 700 feet apart within fields, to encourage bee 
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emergence coinciding with alfalfa bloom in mid-June. Like alkali bees, alfalfa leafcutting bees 
typically forage for four to six weeks after emergence. Foraging activity declines rapidly through 
July. In some areas at lower latitudes, a summer generation of bees will emerge and attempt to 
nest when floral resources are sparse.  
 
When bloom is complete, the bee boards, now populated with bee larvae and prepupae, are 
removed from fields and transported to storage facilities. Intact nests may be stored in boards. 
Alternatively, during the late fall or early winter, many bee managers remove nest cells from the 
bee boards using special equipment made for this purpose, and then tumble the loose cocoons to 
filter out those that are empty or diseased.  The viable “loose” cells are then placed into cold 
storage (41°F / 5°C) for the winter.  In late spring, the bee cells (cocoons) are placed into screen-
topped trays and subjected to warm temperatures (86°F / 30°C) inside incubation rooms, where 
each bee completes development from the diapausing prepupa to pupa to adult.  Once adult 
emergence begins (primarily males), the cocoons or boards are taken to the blooming alfalfa 
fields and are placed in domiciles with empty bee boards. Here the bees continue to emerge and 
mate so that the life cycle begins anew. Unfortunately a cascade of maladies detracts from the 
bees’ reproductive potential, or the “return” of bees. These include a diversity of natural enemies 
including predators and parasites.  
 
Progeny losses are also associated with chalkbrood and pollen balls. Leafcutting chalkbrood is a 
disease caused by fungal pathogens and “pollen balls” is the informal term for a phenomenon in 
which eggs fail to hatch or larvae die shortly after hatching, leaving a pollen-provisioned cell but 
no viable juvenile. Chalkbrood can account for up to 20% of immature bee mortality, while 
pollen balls (which may be caused by a variety of factors) can account for up to 60% of 
immature bee mortality. Bees raised in Canada are mostly free of chalkbrood disease and pollen 
balls and, thus, are very important for supplementing the annual stocks of alfalfa leafcutting bees 
for alfalfa seed production in the western United States. 
 
Alkali Bees 
Alkali bees are important pollinators of alfalfa produced for seed throughout the West. Alkali 
bees are solitary, ground-dwelling, native bees. They emerge in late spring, late May to early 
June in Walla Walla County, and forage for approximately four to six weeks. Life spans of 
individual bees in the field are not known. Where managed, they have one generation annually. 
The oldest known continually occupied alkali bee bed has been active for 60 years. 
 
Alkali bees were common in many alfalfa seed producing districts (in at least seven Western 
states) into the 1960s. Anecdotally, approximately the same time that chlorinated hydrocarbon-
based insecticides were replaced with organophosphates, the distribution and prevalence of alkali 
bee populations in most farming regions declined. 
 
Some alfalfa seed growers manage their alkali bees by actively protecting their beds and 
encouraging the survival and increase of the population. In the Walla Walla Valley, speed limits 
are set at 20 mph near alfalfa seed fields following research implicating that bees are killed while 
crossing roads by vehicles traveling at higher speeds. 
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Alkali bees are floral generalists and relatively strong fliers, so measures to protect them extend 
well beyond the borders of most alfalfa seed fields. Managers of alkali bee beds do their best to 
dissuade producers of nearby crops from using highly toxic insecticides during the times that 
alkali bees are actively foraging. If that is not practical, growers of other crops are asked to apply 
necessary insecticides in the evening, night, or early morning so the residues can dry before the 
bees begin their daily foraging. Pesticide application is also best avoided if an inversion is 
predicted or when temperatures are predicted to fall below the dew point, as some insecticides 
remain lethal to bees until after surfaces dry. 
 
Honey Bees 
Honey bees were traditionally used to pollinate alfalfa grown for seed in California and Arizona. 
They are less efficient pollinators than alfalfa leafcutting and alkali bees for alfalfa seed in the 
Pacific Northwest and, therefore, are not used as a managed pollinator in that region. In recent 
years, the use of alfalfa leafcutting bees has increased dramatically in California. 
 
While honey bees are not used for pollination of alfalfa seed in the Pacific Northwest, they are 
still a concern in this region. Managed honey bee hives intended for other crops are often placed 
by commercial beekeepers near fields of alfalfa produced for seed, either for active pollination 
services; to forage and increase brood while waiting to be moved to an active pollination site; or 
during summer when honey production is under way. Many producers of alfalfa seed in this 
region consider honey bees a nuisance or even a nectar competitor to their managed bees; within 
Walla Walla County, specific ordinances limit the number and geographic placement of honey 
bee hives when fields of alfalfa produced for seed are in bloom. Efforts are ongoing between 
producers of alfalfa seed and honey beekeepers to manage this potential conflict. 
 
    
Critical Needs for Management of Pollinators in Western U.S. Alfalfa Seed 
 
Research Priorities  

• Better understand the causes of chalkbrood. 
• Elucidate control mechanisms for chalkbrood: for example, heat, chlorine, and other 

disinfectants are known to have some efficacy, research novel methods such as chlorine 
dioxide, ethylene dioxide. 

• Identify and describe viral pathogens and diseases that can affect pollinator fitness and 
mortality. 

• Refine pesticide impact studies: 
o Eliminate contact bioassays as the “gold standard” for impacts. 
o Study sublethal impacts, such as fecundity, foraging, other behaviors. 
o Investigate combination exposures and possible synergies (insecticide + 

fungicide, insecticide + miticide, impacts of adjuvants, chemicals + viruses). 
o Investigate other routes of exposure of pollinators to pesticide residues, as 

opposed to simply direct contact and oral ingestion. 
• Study impact of habitat and habitat improvements on pollinator health. 
• Conduct improved and expanded surveys on pollinator use, management, and production. 
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• Conduct regional surveys to assess pollinator (alfalfa leafcutting bee and alkali bee) 
health using up-to-date technologies. 

• Finish development of growing degree-day models for alkali and alfalfa leafcutting bees. 
• Quantify and identify alternative endemic pollinators present in seed fields. 
• Increase collaboration among researchers nationally and internationally. 

 
Regulatory Priorities 

• Convince regulators that alfalfa seed growers are active stewards of their pollinators. 
Explain that growers are, more often than not, their own beekeepers and that they have a 
great deal of incentive to protect bees from harm by implementing all possible pollinator 
protection measures. 

• Standardize methods for determining pollinator risk, based on actual practices rather than 
worse-case scenarios. 

• Continue efforts to clarify various exposure scenarios with respect to risk assessment. 
• Finish “MP3s” (Managed Pollinator Protection Plans) in states where they are not 

completed. 
• Consider development of a video clip illustrating bee stewardship for regulators. 

 
Education Priorities 

• Develop visual materials describing non-honey bee pollinators for regulators, growers of 
other crops, and the public. 

• Organize workshop events combining indoor education with field day events. 
• Utilize innovative (electronic) information distribution methodologies or portals along 

the lines of eXtension. 
• Deliver public and regulatory agency education about the pollinator stewardship 

practiced by alfalfa seed producers. 
• Deploy growing degree-day model for alkali and alfalfa leafcutting bees. 
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PEST MANAGEMENT, PART I: ARTHROPODS 

Presented in alphabetical order. Major pests followed by a list of minor pests. 
 
Arthropod pests are the primary pests of concern to alfalfa seed growers. Over half of growers 
surveyed indicated that insects were their greatest production concern, topping other pests and 
even topping market considerations as their primary concern. The pests that are most likely to 
require chemical management measures in a typical alfalfa seed growing operation are aphids, 
Lygus bugs, spider mites, and weevils. Each of these pests (and the various species within some 
of these groups) are discussed in turn within this section, along with alfalfa seed chalcid  (which 
is an important pest but not chemically managed). Minor pests are listed at the end of this 
section. 
 
Lygus is generally the most important pest of alfalfa grown for seed, as it creates the most 
economic damage. Pest management programs, therefore, have historically stemmed from the 
Lygus management program. Until 2010 a typical Lygus management program involved late 
May or early June application of dimethoate, chlorpyrifos, bifenthrin, or lambda-cyhalothrin (or 
some combination of these or other organophosphate and pyrethroid insecticides) in what was 
colloquially called a “prebloom cleanup spray.” Applied prior to placement of alfalfa leafcutting 
bees into field domiciles and emergence of alkali bees, these cleanup sprays typically targeted 
weevils, aphids, and Lygus bugs concurrently. After placement of alfalfa leafcutting bees in the 
domiciles and subsequently during bloom, growers have historically limited themselves to 
evening applications of short-residual organophosphate insecticides, predominantly naled for 
Lygus control. This led to spider mite outbreaks which are discussed in the Spider Mite section. 
In late July or early August a final post-bloom treatment, typically with a pyrethroid, was applied 
to protect the developing seed crop from Lygus through harvest.  
 
Recent Section 24c Special Local Need (SLN) and full registrations for reduced-risk insecticides 
including indoxcarb, novaluron, flonicamid, and sulfoxaflor have dramatically shifted the IPM 
program for alfalfa produced for seed. These insecticides share properties in that most have 
greater selectivity in the range of pest insects they kill than the broad-spectrum organophosphate 
and pyrethroid insecticides they are replacing. Prebloom cleanup sprays are still used by a 
majority of growers, but selective at-bloom sprays play a more imporant role in the IPM 
program. 
 
Three of the primary arthropod pests (aphids, Lygus, and weevils) are targeted jointly in most 
alfalfa seed growers’ IPM plans. These prebloom and at-bloom sprays and their targets are 
discussed below, prior to discussion of individual pests.  
 
Forty-three alfalfa seed growers representing the Western U.S. states, when surveyed about their 
current arthropod pest management practices, provided the following information. 
 
Prebloom 
At present most growers (85% of those surveyed) still apply a broad-spectrum organophosphate 
or pyrethroid at the end of May or early June as a cleanup spray. Of those who apply such a 
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spray, most (52% of total growers) apply just one spray. Thirty-three percent apply two sprays, 
and 15% do not apply a cleanup spray before bee release. 
 

• Bifenthrin (Brigade, Bifenture), a pyrethroid, is targeted at aphids, Lygus, and weevils. It 
is applied by 11% of growers surveyed as their first prebloom spray and by 27% of 
growers as their second prebloom spray. 

• Chlorpyrifos (Lorsban Advanced), an organophosphate, is still a popular prebloom spray. 
It is effective against aphids, Lygus, and weevils. It is sprayed by 26% of growers 
surveyed as their first prebloom spray and by 8% of growers as their second prebloom 
spray. 

• Dimethoate, an organophosphate, is still a popular prebloom spray. It targets all 3 pests as 
well. It is applied by 8% of growers surveyed as their first prebloom spray and by 14% of 
growers as their second prebloom spray. 

• Indoxacarb (Steward), an oxadiazine/sodium channel blocker, is used by some growers, 
specifically to target weevils. It was the first prebloom spray choice of 11% of growers 
surveyed and was used as the second spray by 3%. 

• Lambda-cyhalothrin (Warrior), is a pyrethroid that has efficacy against aphids, Lygus, 
and weevils, but is most frequently used when aphids are of primary concern. It is used 
by only 3% of growers surveyed as their 1st cleanup spray and by 14% as their second.  

• Lambda-cyhalothrin + chlorpyrifos (Cobalt), is popular with some growers (21% as their 
firstt spray, 5% as their second). Some growers mix the two individual insecticides as 
opposed to buying the pre-mix. 

• Methomyl (Lannate), a carbamate, is little used but registered. Considered an alternative 
mode of action. Sometimes useful against spotted alfalfa aphids. 

• Pymetrozine (Fulfill), available via Special Local Needs (Section 24c) Registration in 
some areas, has a novel mode of action and is useful in rotational schemes.  

• Sulfoxaflor (Transform), a sulfoximine, was available under Special Local Needs 
(Section 24c) Registration and was recommended for application in evenings and at night 
up to 4 hours before sunrise, when bees are not actively foraging and a sufficient period 
of time is provided for insecticide residues to dry. Sulfoxaflor was pressed with litigation 
in fall 2015 and was not sold by the registrant during the 2016 season. EPA re-reviewed 
it and released it for some uses in October 2016, but not for use on alfalfa, or any crop, 
grown for seed. This control remains unavailable at this writing but reregistration is 
possible in 2018. 

• Zeta-cypermethrin (Mustang Maxx), a pyrethroid, has efficacy against all three of these 
pests and is used by a few growers. 

• Zeta-cypermethrin + chlorpyrifos (Stallion) is also used by some growers, either as a pre-
mix or a tank mix of the two individual active ingredients. 

It is also worth noting that some growers, depending upon pest pressure in a given year, may 
apply miticides prebloom if mites are present. Miticides used include: 

• Abamectin (various trade names), an avermectin, which presents resistance concerns but 
is still sometimes used. It may be tank-mixed with fungicide for white mold control. 
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• Hexythiazox (Onager, Savvy), a mite growth inhibitor, may be tank-mixed with an OP or 
pyrethroid for prebloom mite control. 

• Chlorpyrifos (Lorsban), as mentioned above, also has efficacy against mites. 

 
At Bloom 
IPM is critical at bloom, when pest pressures often coincide with peak pollinator activity. Newer 
chemistries enable more options for this delicate period. Growers surveyed indicate a wide range 
of spray practices during bloom, with 17% of respondants indicating they did not apply 
insecticides during bloom, but nearly 76% indicating they applied two or more sprays. The 
following compounds were mentioned.  

• Acetamiprid (Assail), a neonicotinoid, is registered in some states, but is not currently 
being used by growers surveyed. This may become a more popular option as an 
alternative mode of action in the future. 

• Bifenthrin (Brigade, Bifenture) is used by some growers at bloom, but is not a first or 
second choice. Growers surveyed that required multiple sprays might choose bifenthrin 
as a third (3%) or fourth (21%) choice. 

• Flonicamid (Beleaf), a pyridinecarboxamide, is a very popular control among growers 
who spray during bloom, with two-thirds of growers surveyed applying it as their first 
spray and 25% as their second. Studies have shown flonicamid is safe when applied 
during bloom for foraging bees. Available via Special Local Needs (Section 24c) 
Registration in some areas. It is sometimes applied concurrently (tank-mixed) with naled 
(Dibrom) and may be used twice. 

• Lambda-cyhalothrin (Warrior), is used by some growers at bloom, particularly as an 
alternate (rotational) mode of action later in the season for those who make multiple at-
bloom sprays. As with bifenthrin, it is seldom used for a first or second spray. About a 
quarter of growers surveyed use lambda-cyhalothrin as a third or fourth spray when 
multiple sprays are required. 

• Naled (Dibrom), an organophosphate, is relatively popular as a second (20%), third 
(36%) or fourth (10%) at-bloom spray among growers who spray multiple times during 
bloom. It is sometimes tank-mixed with flonicamid (Beleaf). 

• Novaluron (Rimon), a benzoylurea, is registered and used in some regions later during 
the bee-fill period. 

• Pymetrozine (Fulfill), available via Special Local Needs (Section 24c) Registration in 
some areas, has a novel mode of action and is useful in rotational schemes. 

• Sulfoxaflor (Transform), a sulfoximine, was available under Special Local Needs 
(Section 24c) Registration and was recommended for application in evenings and at night 
up to 4 hours before sunrise, when bees are not actively foraging and a sufficient period 
of time is provided for insecticide residues to dry. Sulfoxaflor was pressed with litigation 
in fall 2015 and was not sold by the registrant during the 2016 season. EPA re-reviewed 
it and released it for some uses in October 2016, but not for use on alfalfa, or any crop, 
grown for seed. This control remains unavailable at this writing but reregistration is 
possible in 2018. 
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ALFALFA SEED CHALCID (Bruchophagus roddi) 
Alfalfa seed chalcid larvae overwinter inside the seed and emerge as adults late in the following 
spring, approximately May through June, at which time the females lay eggs in seedpods. When 
they hatch, they infest developing seed. Several generations of the chalcid are completed each 
year, with the levels of infestation in seed becoming progressively higher as chalcid populations 
increase in mid-and-late summer. Research has shown that up to 80% of seed harvested in 
September may be infested, absent any cultural control. 
 
Young seeds infested with chalcid larvae are plump and develop a premature light brown color, 
in contrast to uninfested seeds, which have a healthy green appearance at this stage of 
development. Infested seeds will not develop. Seed loss can be as high as 15%. 
 
Chemical Controls 
No chemical controls are available.  
 
Cultural Controls 
It is important that a cultural control program for the seed chalcid be initiated prior to planting, as 
this species cannot be controlled by insecticide applications during production of the seed crop. 
Where alfalfa seed has been grown previously and a new seed crop is scheduled to be planted, 
growers burn or cultivate post-harvest residues to reduce future seed chalcid infestation. Cultural 
practices such as harrowing or discing to bury chalcid-infested seed one inch deep followed by 
irrigation are effective in preventing adults from emerging. Infested seed should be cleaned and 
the cleaning screens destroyed.  
 
Throughout the crop cycle, mowing of volunteer alfalfa and other alternate host plants outside 
the seed crop helps to keep chalcid populations down. Clip-back/set-back (discussed in the 
Production Facts section) is also used to control this pest: if all fields are near the same stage of 
maturity due to a uniform clip-back/set-back schedule, seed is not at a susceptible stage of 
development when peak emergence of chalcid occurs. 
 
Harvesting early removes the host crop from the field before the highest chalcid infestations that 
occur during late August and September.  
 
 
APHIDS 
After Lygus bugs, aphids are the most economically damaging insect pests in alfalfa produced 
for seed.  
 
All aphid species have piercing-sucking mouthparts, which they use to suck plant sap and cell 
contents from vegetative plant parts. They do not directly damage seed-producing structures. 
Aphids also produce a sugary, sticky material called “honeydew” which is visible on plants in 
moderate to severe infestations and can also contribute to the presence of sooty mold. 
 
Aphids reproduce parthogenetically, each female giving birth to 50 to 100 live young at the rate 
of six to seven per day. Multiple aphid generations can occur each year depending on weather 
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conditions, and aphid populations can increase quite rapidly. Local, high-density populations 
induce the formation of winged forms, which are able to migrate within and between fields. 
 
Several aphid species are pests of alfalfa grown for seed. 
 

Alfalfa Aphid (Macrosiphum creelii) 
The alfalfa aphid is similar in appearance to the pea aphid and causes similar damage. 
Both species are approximately 8 mm long and can be green, yellow, or pink. 
Overwintering females give birth to live young at the rate of five to seven per day. The 
two species are indistinguishable from one another in the field, but the alfalfa aphid has a 
more northern distribution including Washington, Oregon, Idaho, and Montana. 
 
Heavy infestations of alfalfa aphid can cause alfalfa plants to wilt and yellow. Severe 
stunting and plant death have been observed in conjunction with the presence of alfalfa 
aphid, but these impacts are not common. 
 
Blue Alfalfa Aphid (Acyrthosiphon kondoi) 
The blue alfalfa aphid is bluish-green but otherwise difficult to separate from the alfalfa 
aphid and pea aphid in the field. It is established in all western alfalfa seed-growing 
regions. Blue alfalfa aphids feed mainly on the alfalfa buds, forming tight colonies on the 
elongating stems. They prefer cool, dry conditions and are intolerant of heat. The blue 
alfalfa aphid is problematic during spring seedling establishment. They are more likely to 
exist in damaging numbers in the spring to early summer and in the  fall. The blue alfalfa 
aphid favors the growing point and buds of the alfalfa plant. 
 
The blue alfalfa aphid secretes a toxin while feeding that can cause considerable injury 
including stunting and/or yellowing (chlorosis) of leaves.  
 
Cowpea Aphid (Aphis craccivora) 
Prevalent in the alfalfa seed production areas of California, this aphid has not been a 
problem in the Pacific Northwest and intermountain regions. Cowpea aphids are shiny 
black, 2 to 2.5 mm long, with the first half of the antennae and all of the legs pale yellow 
or white. Immature forms may be lime green. Cowpea aphids prefer to feed on young 
terminal growth, but can be found infesting leaves, blooms, and stems.  
 
Heavy infestations of cowpea aphid can cause wilting and yellowing, stunting, twisted 
leaves, and deformed alfalfa plants. Cowpea aphid is also an efficient vector of several 
important virus diseases of alfalfa including alfalfa mosaic virus. The copious quantities 
of honeydew produced by the cowpea aphid contribute to the formation of sooty mold. 
 
Pea Aphid (Acyrthosiphon pisum) 
Found in all alfalfa seed-producing regions, the pea aphid is similar in appearance to the 
alfalfa aphid and causes similar damage. Both species are approximately 8 mm long and 
can be green, yellow, or pink. Overwintering females give birth to live young at the rate 
of five to seven per day. Pea aphids prefer cool, dry conditions and pose problems during 



 

2017 Alfalfa Seed PMSP   34 

spring seedling establishment. This species tends to congregate along the stems, terminal 
shoots, and leaves of the alfalfa plant. 
 
Heavy infestations of pea aphid can cause alfalfa plants to wilt and yellow. Large 
populations (1,000 or more per sweep) can result in bloom drop. Severe stunting and 
plant death have been observed in conjunction with the presence of pea aphid, but these 
impacts are not common. 
 
Spotted Alfalfa Aphid (Therioaphis maculata) 
This aphid can be the most damaging species. It prefers hot, dry conditions and generally 
is more of a problem on rain-fed crops, later cuttings, and late summer plantings. 
 
Like the blue alfalfa aphid, this species secreates a toxin while feeding that can cause 
considerable injury including stunting and yellowing (chlorosis) of leaves. Fields heavily 
infested with spotted alfalfa aphid will appear dried; plants will eventually die if left 
untreated. Newly established plantings are particularly vulnerable. As with the cowpea 
aphid, the copious quantities of honeydew produced by the spotted alfalfa aphid 
contribute to the formation of sooty mold. 

 
Chemical Controls 
Aphids are often collaterally killed in a typical Lygus bug management program (see Prebloom 
and At Bloom discussion at the beginning of this section), therefore separate chemical 
applications for aphids are not always required. Spotted alfalfa aphid, in particular, is more likely 
than the others to be the target of an additional spray, typically a pyrethroid, if infestations occur. 
 
Biological Controls 
Aphids are attacked by a diverse community of natural enemies, including specialist parasitoid 
wasps, damsel bugs, minute pirate bugs, lady beetles, ground beetles, syrphid fly larvae, 
lacewing larvae, and web-building spiders. Aphid “mummies” also are common in cowpea and 
pea aphid colonies. These swollen, tan-to-copper aphid skins are the result of parasitism, 
suggesting that natural control is at work. However, predators cannot exist without insect prey 
upon which to feed. Low to moderate populations of aphids, except spotted alfalfa aphids, are 
tolerated as they help to maintain populations of natural enemies that can significantly reduce 
numbers of aphids and other alfalfa seed pests. Generalist predators have an immediate impact 
on reducing aphid populations, but over time the aphid populations still increase. Parasitoids 
have very little impact on aphids early in the season, but over time they do cause aphid 
populations to decline. 
 
Cultural Controls 
Newly planted fields are most susceptible to aphid damage. Therefore, efforts to establish a 
healthy, vigorous, mature stand are an effective strategy for minimizing aphid damage.  
 
 
LYGUS BUGS (Lygus hesperus, other Lygus spp.) 
Lygus bugs, found throughout the western United States, are the most important pest of alfalfa 
seed. In turn, alfalfa grown for forage or seed is probably the single most important crop species 
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in terms of its impact on Lygus bug population development. Alfalfa is both a major 
overwintering site and an important host for early-season Lygus population development.  
 
In most areas of the West (with the exception of the southwest, where they may be 
reproductively active the entire year), Lygus bugs enter a state of reproductive diapause during 
the winter. They overwinter as adults in annual and perennial plants and plant debris in 
nonagricultural areas, in weedy areas in and around agricultural fields, and in some 
overwintering crops. Populations build to large numbers beginning in early spring as 
overwintering adults begin feeding and ovipositing on overwintering hosts.  
 
Adult Lygus bugs are highly mobile. Populations resulting from buildup on spring host crops 
move readily to summer crops as spring hosts mature and senesce, then move to new crops 
throughout the summer and fall as harvest occurs or as individual crops mature and dry. 
 
Lygus bugs feed by the lacerate-and-flush method, injecting salivary fluid containing pectinases 
and amylases that aid in the digestion of cellular material. Feeding by Lygus bugs can reduce 
both quality and quantity of yield of agricultural crops through the combined action of secreted 
enzymes and mechanical injury from probing. Lygus adults and nymphs feed on alfalfa, but most 
economic damage to alfalfa seed is caused by late (fourth and fifth) instar nymphs and adults 
feeding on developing alfalfa flower buds, flowers, and immature seed pods and seeds. Lygus 
bug feeding on developing flower buds causes plant stunting and “blasting” of flower buds, in 
which buds turn white and fail to develop. Feeding on flowers and immature seed pods can cause 
them to fall without developing into proper pods. Immature seeds fed upon by Lygus bugs 
collapse or shrink, darken, and lose quality and viability. Lygus continue to feed on maturing 
seed after pollination and throughout seed maturation, during which time there is less concern 
about pollinator protection, as alfalfa leafcutting and alkali bees are completing their life cycles. 
Honey bees are not removed from the field until 30 days prior to harvest, but California is the 
only alfalfa seed region covered in this document that uses honey bees, and the late-season 
Lygus species shift does not seem to occur in California alfalfa seed fields. Yield losses from 
Lygus bug feeding in the absence of control ranges from 50% to over 90%.  
 
Chemical Controls 
See discussion of aphid, Lygus, and weevil management at the beginning of this section 
(subheads Prebloom and At Bloom).  
 
Alfalfa seed growers have become increasingly sophisticated in their control of Lygus, motivated 
by economics and pollinator protection. Not only do they scout using sweepnets for this 
damaging pest (with one-third of growers using four to five Lygus per sweep as a treatment 
threshold), 95% of growers surveyed said they account for life stage of Lygus when treating. 
About 33% of growers use three modes of action against Lygus; another third use five or more. 
Many growers whose fields are under pivot irrigation use chemigation in their Lygus-control 
program. 
 
Biological Controls 
Growers seek to preserve natural enemies that exist in alfalfa seed fields through the use of 
selective insecticides and through selective timing of insecticide applications. Several predator 
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species such as lady beetles, green lacewing larvae, and syrphid fly larvae may be present in 
alfalfa seed fields but feed mainly on aphids. Minute pirate bugs are often present, but prefer 
thrips. Big-eyed bugs and damsel bugs are usually the most effective predators of Lygus bugs. 
Therefore Lygus biological control efforts focus on conservation of big-eyed bugs and damsel 
bugs. Big-eyed bugs are usually more abundant than damsel bugs, but damsel bugs show a 
greater preference for Lygus bugs. 
 
Cultural Controls 
Because of the wide host range of Lygus bugs, weeds can be an important source of Lygus bug 
infestations. Suppression of weed hosts in and around alfalfa seed fields is an important cultural 
practice that can help to slow Lygus bug population buildup. Alternative Lygus bug host plants 
include mustards, common lambsquarters, kochia, Russian knapweed, and Russian thistle. 
 
As mentioned in the Production Facts section, some growers are experimenting with growing 
their alfalfa seed crop as an annual crop, seeding in August, harvesting the following August, 
then plowing out the field in September or October and rotating to a crop such as winter wheat. 
This anecdotally seems to lower Lygus pressure, perhaps by breaking up the population build-up. 
 
SPIDER MITES (Tetranychus spp.) 
Individual two-spotted spider mites (Tetranychus urticae) are difficult to find with the naked eye, 
but established colonies can be recognized by patches of yellow, brown, green, or occasionally 
orange foliage. California also has strawberry and pacific spider mites (T. turkestani and T. 
pacificus). 
 
Mites overwinter as adults in debris or other protected locations. Mite colonies spin fine sheets of 
webbing that can enclose flower stalks, seriously inhibiting pollination. Mites feed by puncturing 
the undersides of leaves. Affected foliage takes on a white, stippled appearance on the upper leaf 
surfaces. Heavy infestations kill plants. Mite outbreaks are facilitated by applications of 
disruptive insecticides like pyrethroids or organophosphates used as spring clean-up sprays in 
May and June. Mite populations will often peak in July or early August. 
 
Chemical Controls 
Before deciding to treat for spider mites, growers consider the effects of the application. Most 
miticides have a detrimental effect on spider mite natural enemies. Treatment for spider mites 
may be justified when 25% of the leaves show damage in early summer, and 50% in mid-
summer. Two-thirds of growers surveyed indicated that they apply one miticide spray per year. 
Fourteen percent apply a second spray, and 19% do not spray for mites in a typical year. 
 

• Abamectin (Abba, Zoro), a glutamate-gated chloride channel modulator, is the treatment 
of choice for 18% of growers surveyed. Some growers avoid abamectin due to resistance 
concerns and the fact that it is equally toxic to beneficial and pest mites. 

• Bifenazate (Acramite), a mitochondrial complex iii electron transport inhibitor, is 
registerd but little used. 

• Etoxazole (Zeal), a growth inhibitor, is registered but little used. 
• Hexythiazox (Onager, Savvy), a growth inhibitor, is a popular treatment utilized by as 

many as a third of growers. 
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• Propargite (Comite) is a mitochondrian synthase inhibitor that is softer on beneficial 
mites and efficacious against pest mites. It is popular among growers, with 38% reporting 
using it. Tank mixed with sulfur, it is the only miticide that has not shown potential for 
resistance. It is not used with bifenthrin (Capture) when alfalfa leafcutting bees are 
present. 

 
Biological Controls 
Galendromus occidentalis and Neosieulis fallacies are naturally occurring predatory mites that 
provide some control of spider mites. 
 
Cultural Controls 
Mite infestations are mainly an issue in plants that have been stressed by low-water conditions, 
including drought and deficit irrigation, in July. Adequate irrigation during early drought reduces 
mite infestations. 
 
 
WEEVILS 
Several weevil species are pests of alfalfa grown for seed. 
 

Alfalfa Weevil (Hypera postica) 
Alfalfa weevil is the most destructive insect of forage alfalfa in the intermountain region 
of the western United States and also infests alfalfa grown for seed. Adults overwinter in 
alfalfa crowns, plant debris, and adjoining protected areas, emerging as temperatures 
warm to begin feeding and mating. The damaging larvae feed on developing leaves 
within plant terminals and on expanded leaves. Terminals can be damaged and even 
killed by alfalfa weevil larvae feeding, damaging flowers or delaying flower formation 
and therefore decreasing or delaying seed set. Management of alfalfa weevil for seed 
producers is different than for forage producers because seed producers need to protect 
pollinators.  
 
Early in the spring, adult alfalfa weevil females chew holes in alfalfa stems, laying five to 
20 eggs in each hole. The tiny larvae hatch and migrate to the plant terminals where they 
feed on the growing stem and expanding leaves. Older larvae feed mostly on open 
leaflets, but also on terminal buds. Larvae complete development in three to four weeks. 
Damaging larval infestations slow plant growth, skeletonize leaves, and destroy buds. 
High larval densities result in dried foliage and a grayish or frosted appearance, or 
complete defoliation. Weevils are most damaging in areas with short growing seasons 
where the crop is not clipped prior to starting a seed crop. 

 
Clover Root Curculio (Sitona hispidula) 
The clover root curculio is an important weevil affecting alfalfa root systems in the 
Pacific Northwest, primarily on forage alfalfa and primarily in Idaho. Adult clover root 
curculio weevils resemble alfalfa weevils. Larvae are white grubs and are normally found 
in the soil close to alfalfa root systems. Adults become active in the spring and deposit 
eggs on the soil surface or on the undersides of leaves of host plants. By May or early 
June, newly hatched larvae move into the soil where they begin to feed on roots.  
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Damage by this pest is not widespread, but in some areas of severe infestation, significant 
losses of quality, stand, and yield may occur. Adults feed on foliage, leaving semicircular 
holes around the leaf margins. This damage can be insignificant on established stands, 
but very injurious to new seedings. Larval feeding on plant crowns and roots is the most 
important damage caused by this pest. Larvae feed externally on the roots, causing 
scoring or girdling. This damage allows the entry of disease pathogens, specifically 
Phythopthora root rot. 

 
Egyptian Alfalfa Weevil (Hypera brunneipennis) 
This weevil pest is present in alfalfa grown for seed in California and Arizona; it is not 
found in the Pacific Northwest or the intermountain states. It is generally not a problem in 
new plantings. In established stands, depending on the timing of the infestation, 
populations are controlled either through clipping or a chemical application. 

 
Pea Leaf Weevil (Sitona lineatus)  
The adult pea leaf weevil is slender, gray-brown, approximately 5 cm long, and has a 
short snout and three rows of light colored scales on the thorax. Larvae are legless white 
grubs approximately 6-7 cm long with dark brown heads. There is one generation per 
year. 
 
Adults emerge from overwintering sites in the spring (March) and feed by chewing large 
semicircular notches from alfalfa leaves. Seedlings are very susceptible to injury and may 
be killed if the growing tip is damaged. Even small populations can cause severe stand 
reduction. Damage may also occur later in the season by larvae feeding on the roots of 
plants, particularly on root nodules. However, older plants are much less likely to suffer 
significant injury. 

Chemical Controls  
See the discussion on Prebloom and At Bloom insecticide application at the beginning of this 
section. Some of the sprays applied for Lygus or aphid also target weevils. Most growers 
monitor regularly for weevils, and if population abundance is high early in May (prior to Lygus 
control applications), they may apply insecticides specifically targeted at weevils, such as 
indoxacarb (Steward), a sodium channel blocker highly recommended for use against weevils 
and available via Special Local Needs (Section 24c) Registration in some areas. Of growers 
surveyed, 50% indicated that they typically target weevils with their first spray of the year. 

Soil pesticides applied for wireworms, nematodes, and root maggots during non-alfalfa years 
may help prevent clover root curculio buildup and damage when alfalfa is planted. 

Biological Controls  
At one time, the alfalfa weevil was largely controlled by parasitoids in forage alfalfa. When its 
relative the Egyptian alfalfa weevil was introduced, it was problematic in California and 
Arizona, where growers applied insecticides for it, resulting in a biocontrol disruption. 
Subsequent release of parasitoids has somewhat restored biocontrol balance to the system. 
Several species of parasitic wasps have been released and recovered in most western states and 
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are among the most specific and effective biological agents for weevil control. The parasitic 
wasp Bathyplectes curculionis is present throughout the range of the alfalfa weevil.  

Several general predators including ladybird beetles, lacewings, and damsel bugs may prey on 
alfalfa weevil larvae in the absence of aphids, their preferred prey. Limiting insecticide use to the 
minimum necessary encourages their activity by conserving their natural populations. As 
biological control has limited effectiveness, most growers apply insecticides.  

Cultural Controls 
Alfalfa weevil is not usually a serious pest of newly established plantings. Proper crop take-out, 
rotation, and seeding practices greatly reduce populations of overwintering adults in both fall and 
spring plantings. In addition, most alfalfa weevil adults will have migrated into established 
alfalfa stands before seedlings emerge in spring-seeded stands. Varieties with resistance to 
alfalfa weevil are available, but seed growers have limited choice in varieties due to the crop 
usually being grown under contracts in which the variety is specified. 
 
In areas where clover root curculio is problematic, crop rotation to non-susceptible species such 
as potatoes or sugarbeets can help suppress the pest. Late fall plowing will expose the beetles 
and larvae to killing conditions and natural predators.  
 
 
Minor Arthropod Pests 
The following pests are generally of minor economic importance in alfafa seed production and 
are not typically chemically managed or culturally managed via practices differing from the 
general crop stewardship and sanitation measures employed for the major pests.  
 
Armyworms  (Spodoptera spp., Mamestra configurata, other spp.) 
Black oil beetles   
   aka blister beetles (Meloe spp.) 
Cutworms  (Peridroma, Euxoa, Agrotis, Feltia, Amathes, and Scotogramma spp.) 
Grasshoppers  (Melanoplus spp.)  
Stink bugs  (various spp.) 
 
 
Critical Needs for Management of Arthropods in Western U.S. Alfalfa Seed 
 
Research 

• Explore and determine best ways to keep Lygus below economic levels with minimal 
impacts to pollinators. 

• Lygus eradication on an areawide basis, if practicable. (Thinking outside the box, such as 
control during overwintering.) 

• Effectiveness of augmentive and conservation biocontrol via parasitism. 
• Discern the true impacts of adjuvant additions to insecticides. 
• Investigate diseases of Lygus. 
• Continue monitoring resistance development in Lygus. Additional prebloom and at-

bloom modes of action needed. 
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• Impacts of various types of lights on Lygus presence and behavior. 
• Develop or determine better controls for spotted alfalfa aphid, to avoid or knock-down 

flare-ups. 
• Support and continue research on chemigated arthropod controls. 
• Develop recommendations for optimal application equipment, strategies, and parameters 

(droplet size, adjuvant, environmental conditions, bee health protection). 
• Research on pesticide formulation (wettable powders vs. dispersible granules vs. other). 
• Share information across various crops and crop groupings that are impacted by Lygus. 
• Investigate outside-the-box, big-picture ways of eliminating Lygus. 
• Investigate viability of expanding annual cropping as a means for minimizing Lygus 

buildup. 
 
Regulatory 

• Encourage new types of pest-control tools. 
• Support re-registration of Transform during bloom. 
• Maintain active program to defend existing registrations. 
• Register acephate (Orphene) as a 24c in Washington (already in place in Oregon and 

Idaho) 
• Maintain non-food/non-feed status for alfalfa seed and other seed crops. 

 
Education 

• Help growers better understand life cycles and impacts (and thresholds, if discernable) of 
Lygus. 

• Education on aphid species, biology, and control. 
• Continued and additional IPM education (such as how to avoid mite flare-ups by 

selection and timing of early season sprays). 
• Conduct outreach on application parameters for enhanced efficacy and drift control. 
• Innovative (electronic) information distribution methodologies or portals along the lines 

of	eXtension.	
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PEST MANAGEMENT, PART II: DISEASES 
Economically important deseases presented in alphabetical order;  

minor disease list follows. 
 
Plant diseases are usually not as serious in alfalfa seed as in alfalfa hay production systems. 
Management for maximum seed yield involves thinner stands, fewer irrigations, and few harvest 
operations, all of which help reduce the onset and spread of disease. Alfalfa can tolerate stand 
reductions without significant seed-yield reductions. However, serious problems may occur 
when disease organisms are carried on or in seed, or when rotational crops act as disease 
reservoirs. Two-thirds of alfalfa seed producers surveyed do not spray fungicides for disease 
control in their crop. 
 
Damping Off (Pythium and Rhizoctonia spp.) 
“Damping off” is a term applied to a condition where seeds are killed before germination or 
where the emerging and early seedlings are weak or stunted, resulting in collapse and death. 
Seeds destroyed before germination are discolored and soft. If they germinate, the seedlings may 
exhibit brown, necrotic lesions, dead root tips, stunting, or yellowing. Girdled stems result in 
plant death.  
 
Chemical Controls 
While several products are registered for control of damping off, only 14% of growers surveyed 
reported spraying for this condition. The following products are registered: 

• Azoxystrobin (Quadris) 
• Fludioxonil + Mefenoxam (Maxim XL) 
• Mefenoxam (Ridomil) 
• Metalaxyl + penflufen + prothioconazole (Evergol Energy) 
• Penflufen (Evergol Prime) 

Cultural Controls 
High quality seed planted with optimal conditions for germination is the best prevention for 
damping off. Growers avoid excessive watering. 
 
Downy Mildew (Peronospora trifoliorum) 
Downy mildew is favored by cool, damp weather and is more of a production problem in forage 
alfalfa than in alfalfa produced for seed. Alfalfa plants infected with downy mildew exhibit 
lighter coloration on top of their leaves and gray spores or mycelia underneath their leaves. 
  
Chemical Controls 
As with damping off, perhaps because the conditions favoring both diseases are similar, only 
14% of growers surveyed reported using chemical controls for downy mildew. The following 
products are registered: 

• Azoxystrobin (Quadris) 
• Bacillus subtilis (Serenade) 
• Fludioxonil + mefenoxam (Maxim XL) 
• Mefenoxam (Ridomil) 
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• Potassium bicarbonate (Milstop) 
• Pyraclostrobin (Headline) 

 
Verticillium Wilt (Verticillium albo-atrum) 
Verticillium wilt is a serious disease of alfalfa seed. The causal fungus, Verticullium albo-atrum, 
can spread via infested seed and hay, soil, irrigation water, insects, machinery, and manure from 
animals that have eaten infected plants. The fungus does not survive well without a living host, 
although it can persist in dry hay and other plants and plant residue, especially in irrigated fields. 
This disease overwinters in soil, plant debris, and weeds. It is known that Verticillium can be 
carried within the seeds, but the extent of seed transmission is unknown. The disease causes 
wilting and chlorosis in upper leaves (flagging), although stems remain green. Defoliation and 
plant death follow. These plants also exhibit vascular discoloration. Verticillium wilt is more 
prevalent in cooler areas.  
 
Chemical Control 
No chemical treatments are available for Verticillium wilt. 
 
Cultural Control 
Producers try to avoid disease problems by planting resistant varieties and certified seed. 
Planting alfalfa seed in areas known to have Verticillium wilt or other disease problems is 
avoided, especially when susceptible varieties are used. Most varieties have some level of 
resistance to Verticillium. High quality, clean seed is used. All machinery is cleaned and 
disinfected before leaving infected fields, especially in the case of cutter bars. Crop rotations 
with three to four years out of alfalfa should be effective in reducing disease incidence. Since 
several weeds including shepherdspurse (Capsella bursa-pastoris), buckhorn plantain (Plantago 
lanceolata), wild mustard (Brassica kaber), curly dock (Rumex crispus), and black nightshade 
(Solanum nigrum) are host to Verticillium, weed management during and between alfalfa 
plantings may help to control Verticillium wilt.  
 
White Mold (Sclerotinia trifoliorum) 
White mold was identified by 30% of alfalfa growers as the most important disease for which 
they sprayed. It is favored by cool, wet weather and a dense or weedy canopy. The fungus that 
causes white mold can be identified by white, cottony growth on crowns or stems and hard, black 
sclerotia at the base of or inside stems. White mold can cause plant death and stand loss in both 
and established fields.  
 
Chemical Controls 

• Azoxystrobin (Quadris) is a fairly popular control, used by 15% of surveyed growers who 
spray for the disease.	

• Bacillus subtilis (Serenade). 
• Boscalid (Endura) is used by about 33% of those who spray for white mold. 
• Boscalid + pyraclostrobin (Pristine) is used by 15%. 
• Pyraclostrobin (Headline)	is used by about 33%. 
• Reynoutria sachalinensis (Regalia). 
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Minor Diseases 
Many other diseases occur routinely in alfalfa seed fields. For the most part, the following 
diseases (listed with their associated pathogens) are not considered a major limiting factor to 
production. However, they may periodically be a serious problem.  
 
Alfalfa dwarf/Pierce’s disease  Xylella fastidiosa/Vitis vinifera  
Alfalfa mosaic virus   Alfalfa mosaic virus 
Alfalfa wart     Urophlytis alfalfa 
Anthracnose     Colletotrichum trifolii 
Aphanomyces root rot   Aphanomyces euteiches 
Botrytis (gray mold)   Botrytis spp. 
Black stem    various 
Common leaf spot   Pseudopeziza spp. 
Crown rot complex    various, incl. Aphanomyces, Fusarium, Pythium,  
      Rhizoctonia, Phoma, and Stagnospora spp. 
Fusarium wilt     Fusarium oxysporum  
Lepto leaf spot    Leptosphaerulina briosiana 
Rust      Uromyces striatus 
Spring black stem   Phoma medicaginis 
Stagonospora root rot    Stagonospora meliloti 
Stemphylium leaf spot  Stemphylium botryosum 
Summer black stem    Cercospora medicaginis  
Witches broom   various 
 
Critical Needs for Management of Diseases in Western U.S. Alfalfa Seed  

 
Research  

• Research and develop recommendations of management options for Sclerotinia (white 
mold) that would also, by their systemic nature, control sporadic outbreaks of other 
pathogens. 

• Determine whether there is a yield response when fungicides are applied. 
 

Regulatory 
• Maintain registrations of fungicides for alfalfa forage that are also legal for alfalfa grown 

for seed. 
 

Education 
• Education regarding disease cycle with an emphasis on white mold.  
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PEST MANAGEMENT, PART III: WEEDS 
 
Weeds present a management challenge during all crop stages, from field selection and pre-plant 
through plant growth and harvest, through post-harvest and dormancy.  
 
The most important factor in field selection is the weed spectrum present. Alfalfa seed producers 
try to understand the weed complex and plan their management and crop rotation strategies 
accordingly. It is particularly important to lay the foundation for controlling perennial weeds in 
rotation crops and at pre-plant. Certain noxious weeds are not allowed in alfalfa seed lots offered 
for sale and should be systematically eliminated from seed fields as early as possible. 
 
As an alfalfa stand establishes, certain annual weeds such as common lambsquarters, hairy 
nightshade, kochia, prickly lettuce, and sow thistle can be particularly problematic. 
 
At bloom, weeds can attract pollinator bees away from alfalfa and can also attract pest insects.  
 
Finally, weed seed contaminates the harvested crop. As mentioned above, some weed 
contaminants render the seed lot unsalable.  
 
The following weeds are separated into annual and perennial. Within each category, they are 
presented in alphabetical order. This is not an exhaustive list of all weeds that can occur in alfalfa 
seed fields, but represents certain weeds known to be particularly common or problematic. 
Following the list and discussion of individual weeds, chemical and cultural controls for weeds 
are detailed. 
 
ANNUAL WEEDS 
 
Amaranth (Amaranthus spp.) 
These flowering annual or short-lived perennial weeds can be problematic in alfalfa grown for 
seed. Palmer amaranth (Amaranthus palmeri), aka Palmer pigweed, in particular, has the 
potential to be of high concern. See also Redroot Pigweed. 
 
Barnyardgrass (Echlinochloa crus-galli) 
Common grass weed also referred to as “water grass” that is competitive for water and light, 
reducing alfalfa seed yields if not controlled. 
 
Blue Mustard (Chorispora tenella) 
Winter annual blooming early in the spring. Armyworm moths are highly attracted to blue 
mustard, where they lay eggs. 
 
Catchweed Bedstraw (Galium aparine) 
Clinging weed that forms large mats impeding harvest of alfalfa seed.  Seed contaminates alfalfa 
seed and is difficult to separate from the harvested seed. 
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Common Lambsquarters (Chenopodium album) 
Tends to germinate earlier than many other summer annual weeds. Armyworm moths are highly 
attracted to common lambsquarters, where they lay eggs. Given a choice among nine species of 
common weeds, 3% of alfalfa seed growers surveyed called common lambsquarters their biggest 
weed problem. 
 
Common Mallow (Malva neglecta)  
Can be annual or biennial. It is difficult to control once established and its seed is a source of 
contamination. Not many chemical controls are effective on common mallow. 
 
Foxtail (Green and Yellow) (Setaria viridis and Setaria lutescens) 
Common grass that reduces alfalfa seed yields if not controlled. 
 
Hairy Nightshade (Solanum nigrum) 
Hairy nightshade can be especially problematic after harvest because the berries it produces 
become mixed with the alfalfa seed, increasing the moisture content of the pre-conditioned, 
stored seed and possibly causing seed to heat, mold, and stain. Given a choice among nine 
species of common weeds, 18% of alfalfa seed growers surveyed called nightshade their biggest 
weed problem. 
 
Kochia (Kochia scoparia) 
Forms large plants when not controlled and impedes harvest and reduces seed yields.  Plants 
break off at their base and tumble in the wind, spreading seeds over large areas. Given a choice 
among nine species of common weeds, 20% of alfalfa seed growers surveyed called kochia their 
biggest weed problem. 
 
Mayweed (Anthemis cotula) 
This mayweed species, also known as “dog fennel” and “stinking chamomile,” is a preferred 
pollen source for checkered flower beetles (Trichodes ornatus), which are important nest 
predators of alfalfa leafcutting bees. The beetles can be discouraged by control of this weed and 
others including wild carrot, sunflower, knapweed, and yarrow. Alkali bees also collect the 
pollen of mayweed.  
 
Mallows (various) 
Common mallow (Malva neglecta) and Venice mallow (Hibiscus trionum) are potential 
problems in alfalfa grown for seed. 
 
Mustards (Brassica kaber, Capsella bursa-pastoris, Descuraninia sophia, Sisymbrium 
altissimum, others)  
Winter annual weeds emerging in fall and late winter. Damage to alfalfa seed by the Lygus bug 
is accelerated when mustards are present. 
 
Prickly Lettuce (Lactuca serriola) 
More difficult to control in new plantings than in established stands, prickly lettuce is ubiquitous 
and problematic. Seed is spread by wind over long distances. Also known as “China lettuce.” 
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Given a choice among nine species of common weeds, 13% of alfalfa seed growers surveyed 
called prickly lettuce their biggest weed problem. 
 
Redroot Pigweed (Amaranthus retroflexus) 
Germinates later than many summer annuals, when soil temperatures are warmer and when 
premergence herbicides have largely dissipated. Given a choice among nine species of common 
weeds, 5% of alfalfa seed growers surveyed called redroot pigweed their biggest weed problem. 
 
Russian Thistle (Salsola iberica) 
Emerges early in the spring and forms large plants if not controlled. Damage to alfalfa seed by 
the Lygus bug is accelerated when Russian thistle is present. Plants break off when mature and 
tumble in the wind, spreading seed over large distances. 
 
Sunflower (Helianthus annus) 
Sunflower is a preferred pollen source for checkered flower beetles (Trichodes ornatus), which 
are important nest predators of alfalfa leafcutting bees. The beetles can be discouraged by control 
of this weed and others including wild carrot, mayweed, knapweed, and yarrow.  
 
White Cockle (Silene alba) 
White cockle is noxious weed in Washington State. It is an annual or short-lived perennial that 
spreads by seed and short rootstalks. Its seed is similar in size to alfalfa, which makes it difficult 
to clean out of alfalfa seed. Infestation of farmland with white cockle would make it unsuitable 
for alfalfa seed production.  
 
Wild Oats (Avena fatua) 
Common grass weed, particularly when rotating with wheat or other small grains. 
 
Yellow Starthistle (Centaurea solstitialis)  
An extremely invasive weed that is difficult to control, yellow starthistle is not commonly found 
in alfalfa seed fields. It is of utmost importance that alfalfa seed growers be vigilant and not 
allow this weed to become established near production fields. Yellow starthistle is a long-lived 
winter annual that is a prolific seed producer. Seed output can be as high as 30,000 seeds per 
square meter. If a seed lot becomes contaminated with yellow starthistle, the seed cannot be 
cleaned out during conditioning. The size, shape, specific gravity, and seed coat characteristics 
make it almost indistinguishable from alfalfa seed as it moves through the conditioner’s 
separation equipment. It can be separated using a magnetic separator, but the process is not very 
efficient and losses in both alfalfa seed quality and yield are high.  
 
 
PERENNIAL WEEDS 
 
Canada Thistle (Cirsium arvense) 
A difficult-to-control, colony-forming perennial with deep and extensive underground rhizomes 
that can be spread by tillage. Given a choice among nine species of common weeds, 33% of 
alfalfa seed growers surveyed called Canada thistle their biggest weed problem, making it the 
leading weed problem identified. 
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Clovers (Melilotus spp.) 
Sweet clover in general (Melilotus spp.) and yellow sweet clover (Melilotus officinalis) in 
particular are considered pests in alfalfa seed crop plantings, primarily because their seed is very 
similar to that of alfalfa and is therefore difficult to separate and remove from the harvested 
alfalfa seed without loss. Growers avoid planting to fields with a history of sweet clover.  
 
Dodder (Cuscuta spp.)  
Dodder has historically been one of the most troublesome weeds in alfalfa seed production. 
Technically, it is an annual parasitic plant, but its persistant nature results in the perception and 
treatment of it as a perennial. Dodder lives on alfalfa and other crops and weeds. Once 
germinated and attached to the host plant, dodder releases from its root and lives entirely on the 
host plant. Dodder has no leaves, and twists around the stems of host plants. Dodder suckers, or 
haustoria, penetrate the host tissue and withdraw nutrients for their own use. Dodder usually 
occurs in patchy spots in alfalfa fields. Seeds produced by dodder are similar in size and color as 
those of alfalfa, making it difficult to separate from alfalfa seed during the conditioning process. 
The process of cleaning weed seed from alfalfa seed typically reduces seed yield by 5 to 10%. 
Dodder produces 16,000 seeds per plant. The seed can remain dormant for five years and viable 
for 60 years. Previous crops are the major source of dodder contamination. In California, dodder 
is a problem in tomatoes and safflower. In other areas of the West, dodder is a problem in carrot 
seed and other small-seeded vegetable seed crops as seed gets contaminated by dodder in these 
crops as in alfalfa seed. It is notoriously prevalent in sugarbeets. Is is noteworthy that dodder has 
become less problematic in recent years. Given a choice among nine species of common weeds, 
only 3% of alfalfa seed growers surveyed called dodder their biggest weed problem, but this may 
be because there is such widespread awareness of getting control of this particular weed.  
 
Field Bindweed (Convolvulus arvensis) 
This deep-rooted weed spreads by rhizomes. Tillage can spread patches to new areas. Given a 
choice among nine species of common weeds, 5% of alfalfa seed growers surveyed called 
bindweed their biggest weed problem. Alkali bees obtain nectar from field bindweed’s flowers. 
 
Knapweed (Acroptilon repens) 
Knapweed, also known as Russian knapweed, is a preferred pollen source for checkered flower 
beetles (Trichodes ornatus), which are important nest predators of alfalfa leafcutting bees. The 
beetles can be discouraged by control of this weed and others including wild carrot, sunflower, 
mayweed, and yarrow.  
 
Quackgrass (Agropyron repens) 
This grass weed spreads by underground rhizomes. Cultivation can spread rhizomes to 
noninfested areas making patches larger. 
 
Wild Carrot (Daucus carota) 
Technically a biennial, wild carrot is a preferred pollen source for checkered flower beetles 
(Trichodes ornatus), which are important nest predators of alfalfa leafcutting bees. The beetles 
can be discouraged by control of this weed and others including mayweed, sunflower, knapweed, 
and yarrow.  
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Yarrow (Achillea millefolium) 
Common yarrow is a preferred pollen source for checkered flower beetles (Trichodes ornatus), 
which are important nest predators of alfalfa leafcutting bees. The beetles can be discouraged by 
control of this weed and others including wild carrot, sunflower, knapweed, and mayweed.  
 
Yellow Nutsedge (Cyperus esculentus)  
This aggressive perennial reproduces by seed, underground nutlets, and creeping rootstalks. 
Nutlets can remain viable for several years before producing new plants. Yellow nutsedge is a 
problem in numerous crops. The lack of suitable control measures in alfalfa seed allows infested 
areas of yellow nutsedge to thrive and expand, resulting in greater competition to susceptible 
crops of many species such as onions. Growers avoid planting land infested with yellow 
nutsedge or use cultivation to manage it.  
 
Chemical Control 
The following herbicides are registered for use in alfalfa seed production. Herbicides that are 
applied to dormant, established alfalfa are applied in the late fall (November–December) or, 
more typically, in the late winter or early spring (February–March). Many of these products have 
longer soil persistance with plant-back restrictions, so choice of herbicide depends on length of 
time alfalfa seed will remain in production and specific weeds controlled. 

• 2,4-DB (Butyrac, Butoxone) is a postemergence applied broadleaf weed herbicide. Apply 
when alfalfa has two to four trifoliate leaves. Primarily used on newly established alfalfa 
as alfalfa injury increases as alfalfa matures. 

• Asulam, sodium salt (Asulox) is a postemergence herbicide that controls some broadleaf 
and grass weeds. Of growers surveyed, 23% named asulam as their most important 
postemergence broadleaf herbicide. 

• Benefin (Balan) is a soil active herbicide applied before planting and incorporated into 
the soil.   

• Bentazon (Basagran), a postemergence broadleaf herbicide, can be applied once alfalfa 
seedlings have two trifoliate leaves and before flower bud formation. Of growers 
surveyed, a few (3%) named bentazon as their most important postemergence broadleaf 
herbicide. 

• Bromoxynil (various) is a postemergence broadleaf herbicide. Applied when alfalfa has 
at least two trifoliate leaves. Do not use when temperatures exceed 70° F. 

• Carfentrazone (Aim) is a contact herbicide applied to dormant alfalfa or as a desiccant 
(harvest aid). Controls certain broadleaf weeds when small. 

• Clethodim (Select, Dakota, others) is a graminicide (grass weed killer) applied 
postemergence. Controls both annual and perennial grass weeds. It favored by 77% of 
growers surveyed for management of escaped grass weeds during the first 
(establishment) year.  

• Diquat dibromide (Reglone, others) is a contact desiccant used as a harvest aid. 
• Diuron (Karmex) is a broad-spectrum herbicide applied to dormant, established alfalfa. 

Used as a tank mix with ethalfluralin and paraquat on the dormant crop by 13% of 
growers surveyed and as a tank mix with pendimethalin by 13% of growers surveyed. 
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Long persistance with plant-back restrictions. Do not use on soils with less than 1% 
organic matter. 

• Diuron + hexazinone (Velpar Alfamax Gold) is a broad-spectrum, soil-active herbicide 
applied to dormant established alfalfa. Long persistence with plant-back restrictions. Not 
used on coarse soils with less than 1% organic matter. 

• EPTC (Eptam) is applied prior to planting and requires incorporation into the soil. Under 
certain circumstances (cold weather, drought stress) it can cause stunting of the new 
plants. 

• Ethalfluralin (Sonalan), a soil-active herbicide applied to dormant established alfalfa, is 
sometimes used between thinning and clip-back. Suppresses dodder. Applied with 
paraquat (Gramoxone), ethalfluralin is considered to be the most important herbicide 
applied during dormancy to an established field by 17% of growers surveyed. Some 
growers added hexazinone (13%), diuron (13%), metribuzin (9%) or flumioxazin (6%) in 
this tank mix as well. 

• Fluazifop (Fusilade) is a graminicide (grass weed killer) applied postemergence. Controls 
both annual and perennial grass weeds. 

• Flumioxazin (Chateau) is a dormant-applied herbicide that controls many broadleaf 
weeds preemergence in established alfalfa. Used as a tank mix with ethalfluralin and 
paraquat on the dormant crop by 6% of growers surveyed and as a tank mix with 
pendimethalin by 11% of growers surveyed. 

• Glyphosate (Roundup) is useful for spot-spraying of difficult-to-control weeds such as 
dodder and Canada thistle during mid-season. Can be broadcast early in the season on 
glyphosate-resistant alfalfa varieties only. Must be applied prior to alfalfa flower bud 
formation in glyphosate-resistant varieties. 

• Hexazinone (Velpar, Tide) is a broad-spectrum, soil-active herbicide with long 
persistence used on established, dormant alfalfa. Used as a tank mix with ethalfluralin 
and paraquat on the dormant crop by 13% of growers surveyed and as a tank mix with 
pendimethalin by 13% of growers surveyed. Has plant-back restrictions. Has activity on 
several perennial weeds such as Canada thistle and quackgrass. Lower rates are used on 
coarse soils with low organic matter. 

• Imazamox (Raptor), a postemergence herbicide, can be applied once alfalfa seedlings 
have two trifoliate leaves. Controls broadleaf and some grass weeds. On established 
alfalfa it is applied before three inches of new growth. Of growers surveyed, 21% named 
imazamox as their most important postemergence broadleaf herbicide. 

• Imazethapyr (Pursuit), a postemergence herbicide, can be applied once alfalfa seedlings 
have two trifoliate leaves. Controls broadleaf and some grass weeds. On established 
alfalfa it is applied before three inches of new growth. Longer persistence than imazamox 
and has plant-back restrictions. Used as a tank mix with pendimethalin by 13% of 
growers surveyed for dormant season application. 

• Metribuzin (TriCor, others) is a soil-active herbicide used on established, dormant alfalfa. 
Used as a tank mix with ethalfluralin and paraquat on the dormant crop by 9% of growers 
surveyed and as a tank mix with pendimethalin by 13% of growers surveyed. At high 
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rates it has plant-back restrictions to small grains, sugar beets, and onions. Lower rates 
are used on sandy soils or soils with low organic matter. Needs moisture to incorporate. 

• Norflurazon (Solicam) is a soil-active herbicide used on established, dormant alfalfa with 
long persistence and plant-back restrictions.  

• Paraquat (Firestorm, Gramoxone, others) is useful for spot-spraying of difficult-to-
control weeds such as dodder and Canada thistle during mid-season. Paraquat, applied 
with ethalfluralin (Sonalan), is considered to be the most important herbicide applied 
during dormancy to an established field by 17% of growers surveyed. Some growers 
added hexazinone (13%), diuron (13%), metribuzin (9%) or flumioxazin (6%) in this tank 
mix as well. Used during dormant period on established alfalfa for winter annual weed 
control. Also used as a desiccant.  

• Pendimethalin (Prowl, others), a soil-active herbicide, is sometimes used between 
thinning and clip-back. At higher use rates, it is commonly used for preemergence control 
of dodder. Pendimethalin is considered to be the most important herbicide applied during 
dormancy to an established field by 36% of growers surveyed. Some growers tank-mix 
metribuzin (13%), hexazinone (13%), diuron (13%), flumioxazin (11%), imazethapyr 
(5%), or simazine (3%) with Prowl during dormant season application. 

• Pronamide (Kerb) is a soil-active herbicide applied to established, dormant alfalfa. Has 
some activity on dodder preemergence. 

• Quizalofop (Assure II) is a graminicide (grass weed killer), applied postemergence, 
controls both annual and perennial grass weeds. It is used by 15% of growers surveyed to 
manage escaped grass weeds during the first (establishment) year. 

• Sethoxydim (Poast) is a graminicide (grass weed killer) applied postemergence to control 
both annual and perennial grass weeds. It is used by 8% of growers surveyed to manage 
escaped grass weeds during the first (establishment) year. 

• Simazine is a broad-spectrum, soil-active herbicide applied to established, dormant 
alfalfa. Not used on coarse textured soils. 

• Terbacil (Sinbar) is a broad-spectrum, soil active herbicide applied to established, 
dormant alfalfa with long persistence and plant-back restrictions. Used as a tank mix with 
pendimethalin by 3% of growers surveyed. Not used on coarse textured soils or soils with 
less than 1% organic matter. 

• Trifluralin (Treflan) is applied prior to planting and requires mechanical incorporation 
into the soil. Under certain circumstances (cold weather, drought stress) it can cause 
stunting of the new plants. This soil-active herbicide is also sometimes used between 
thinning and clip-back and at higher rates suppresses dodder. 

 
Cultural Control 
Growers strive to start alfalfa seed production on a clean field. Field-management practices start 
two years prior to planting by assessing the weed spectrum and initiating an appropriate weed-
control program. Cereals are the preferred crops to grow at this time because they allow the 
broadest range of herbicide choices for more complete weed control. Perennial broadleaf weeds 
such as Canada thistle, sweet clover, field bindweed, and knapweeds can be managed and largely 
eliminated in small grain crops with selective herbicides. However, if the field has a history of 
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severe problems with cutworms or Columbia root-knot nematodes, wheat may not be a good 
rotational crop. If perennial grasses such as quackgrass (Elytrigia repens) are present, a fall 
application of glyphosate (Roundup) or an equivalent is utilized. Weeds are most easily 
controlled as seedlings, therefore planting is sometimes delayed slightly to allow weed seeds to 
germinate so the emerging weeds can be destroyed before the alfalfa seed crop is planted. 
Volunteer alfalfa should be treated as a weed.  
 
In regions where fall planting is an option, this choice can aid in weed management because the 
crop will be established and growing vigorously before dodder and other winter annuals emerge. 
Weed screens are used on irrigation water to sieve many of the larger seeds out before irrigating. 
Field equipment is cleaned before transporting from field to field when weed seed or vegetative 
propagules might be present.   
 
Some growers control weeds on ditch banks and field borders to prevent weeds from moving 
into their fields. Cultivation between alfalfa rows and hand weeding are also effective measures.  
 
Noxious weeds are often hand-pulled mid-season – during pollination and seed set. In areas 
where dodder is hand-pulled, workers clip the alfalfa plants to which dodder is attached and 
carry all of the vegetation from the field. 
 
Spot burning is sometimes employed, either following an herbicide application or on its own, to 
control troublesome weeds such as dodder. 
 
Critical Needs for Management of Weeds in Western U.S. Alfalfa Seed  
 
Research 

• Determine and promote effective controls for 
o Amaranth spp. 
o Bedstraw 
o Chinese lettuce/prickly lettuce 
o Canada thistle 
o Russian knapweed 
o Venice mallow 

• Continued research on effective products for establishment year (additional modes of 
action). 

 
Regulatory 

• Investigate registration of Outlook in alfalfa produced for seed.	 
• Maintain current registrations. 
• Pursue new registrations, especially for products with different or new modes of action. 

 
Education 

• Weed scientist presentation at WASGA and other industry meetings. 
• Innovative (electronic) information distribution methodologies or portals along the lines 

of eXtension. 
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PEST MANAGEMENT, PART IV: NEMATODES 
Presented order of importance. 

 
Nematodes are common in alfalfa seed fields in some production areas (primarily the cooler, 
more northern regions) and under favorable conditions (such as rotation from susceptible crops). 
The five most important nematodes are the northern root-knot nematode, Columbia root-knot 
nematode, southern root-knot nematode, alfalfa stem nematode, and various lesion nematodes. 
Nematodes can adversely affect emergence and establishment of young seedlings and also permit 
other organisms to attack the plant. In theory they can cause direct damage to alfalfa roots and 
stems, and they are known to impact other crops grown in rotation with alfalfa. Nematodes are 
easily spread long distances by soil movement, irrigation water, nursery stock, seed, and seed 
debris. The impact of nematodes on alfalfa grown for seed is not well understood and, as a rule, 
growers do not actively control nematodes. 
 
Root-Knot Nematode (Meloidogyne spp.) 
Northern (Meloidogyne hapla) and southern (M. incognita) root-knot nematodes are present 
throughout the United States, whereas the Columbia root-knot nematode (M. chitwoodi) is only 
found in the Columbia Basin, Idaho, California, Colorado, Wyoming, Montana, and parts of 
Nevada. Root-knot nematodes thrive in moist, sandy loam soils. Grain crops are poor hosts for 
the northern root-knot nematode but wheat and barley are known to host the Columbia root-knot 
nematode. Potatoes, beans, and sugarbeets are also host crops. In addition to the possibility of 
direct damage to alfalfa by root-knot nematodes, these microscopic pests may encourage plant 
infection by bacterial wilt, Phytophthora root rot, and Fusarium wilt pathogens. 
 
Alfalfa Stem Nematode (Ditylenchus dipsaci) 
Alfalfa stem nematodes are more destructive in older fields and in irrigated regions, especially 
where waste water or tail water is used. They hatch from eggs and go through four stages, or 
“molts,” any of which can infect the plant. Stem nematodes are one of the few groups of 
nematodes that feed mainly on above-ground plant parts and rarely on roots. Patches of poor, 
stunted growth and bare patches where weeds can invade are indicative of alfalfa stem nematode 
damage. The bases of infected stems become swollen, discolored, and roughened. This also 
causes swollen nodes and shortened internodes. Plant crowns and lower stems are thickened. 
Plant vigor and overall plant and stand survival are reduced. Stem nematodes feed on plant 
tissues and kill chloroplasts, which causes leaves to turn white. Severely infected plants die. This 
damage primarily occurs in early spring and fall as the temperatures cool. Root feeding causes 
gall-like outgrowths that may girdle the root crown. 
 
Root Lesion Nematode (Pratylenchus spp.)  
Root lesion nematodes are found throughout the western U.S. alfalfa seed production regions, 
with Pratylenchus penetrans being the most economically important in most areas, but P. 
neglectus and P. thornei having greater distribution in Idaho. Like root-knot nematodes, lesion 
nematodes have a wide host range that varies from crops to weeds. Lesion nematodes penetrate 
the root system, where they feed on cell contents as they migrate within roots.  
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Chemical Control 
Other than pre-plant fumigants, no nematicides are registered for use against the alfalfa stem 
nematode and pre-plant fumigation rarely proves economical. 
 
Cultural Control 
Planting resistant varieties can be helpful if resistance to a particular nematode is available. Crop 
rotation from non-host crops can be useful in the case of stem nematodes, but is not useful in the 
case of root-knot or root lesion nematodes, because hundreds of plants are hosts.  
 
Pre-plant sampling for nematodes helps determine their presence and the extent of any 
infestation. Planting clean, nematode-free seed is one of the first lines of defense against 
nematodes. Fall burning decreases nematode infection, but spring burning appears to enhance 
infection and increase plant mortality.  
 
Critical Needs for Management of Nematodes in Western U.S. Alfalfa Seed 

 
Research 

• Research whether nematodes are a problem in alfalfa seed when potatoes are a rotation 
partner. 

 
Regulatory 

• None.	

Education 
• Get nematologist on WASGA agenda or that of another industry meeting. 
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PEST MANAGEMENT, PART V: VERTEBRATES 
 
BIRDS 
 
Horned larks are a serious pest of a number of field and vegetable crops grown throughout 
California. Resident populations of horned larks are found in the stubble, grass, and fallow areas 
near cultivated fields. Damage usually begins as the plants first emerge from the soil. Horned 
larks nip off parts of the young seedlings or they may pull the entire plant from the soil. Damage 
usually stops when seedlings grow to a height of three to four inches. 
 
Various species of birds prey on alfalfa leafcutting bees, possibly impacting pollinator 
populations and efficiency. 
 
RODENTS 
 
Gophers can be a problem in alfalfa seed production, especially in fields under center pivot 
irrigation. Baits and traps can be used, including zinc phosphide baits. Meadow voles (Microtus 
spp.) and field mice can be problematic in some growing regions. The voles move out of the 
desert lands into the emerging crop, devastating seedling plants.  
 
Chemical Controls 
The following baits are available for rodent control. Note that some are labeled only for use on 
field borders and not within the crop. 

• Chlorophacinone (Rozol). 
• Diphacinone (Answer, Ramik-Green) is available but not popular. 
• Zinc Phosphide (various). 

 
Cultural Controls 
Some growers plant sudan grass, then disc it in, for control of gophers. Where trapping is legal, 
some growers may trap vertebrate pests. 
 
Critical Needs for Management of Vertebrates in Western U.S. Alfalfa Seed  
 
Research 

• Determine best method of controls for voles and gophers (may include better 
understanding of biology and life cycles). 

• Investigate use of Airepel HC as a bird repellant. 
 
Regulatory 

• Maintain registrations of the available controls. 
• Seek use of higher concentrations in underground baiting. 

 
Education 

• Instruct growers on proper use, storage, and timing of vertebrate controls. 
• Extend emerging recommendations on better vole and gopher control. 
• Awareness of nontarget impacts (geese, etc.) 
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Activity Tables for Alfalfa Seed in the Treasure Valley (Southwest 
Idaho and Eastern Oregon), Utah, Nevada, and Colorado  
 
Cultural Activities Profile for Treasure Valley Alfalfa Seed  
ACTIVITY J F M A M J J A S O N D 
Set back     ------- -------        
Irrigation    ------- ------- ------ ------- ------- ------- ---   
Fertilization   -------     ------- ------- ------- ----  
Cultivation   ------- ------- ------- ------   ------- ------- ----  
Harvest        ------- ------- ----   
Planting      --- ------- -------    ------- -------    
 
Crop Monitoring Profile for Alfalfa Seed 
ACTIVITY J F M A M J J A S O N D 
Pest & beneficial insect 
monitoring 

     ---- ------- ------ ------- ------- ------- ------- -------   

Weed monitoring   ------- ------- ------- ------- ------- ------- ------- -------   
Monitor soil moisture    ------- ------- ------- ------ ------- ------- -------   
 
Pest Management Activities Alfalfa Seed 
ACTIVITY J F M A M J J A S O N D 
Insecticide app.    ------- ------- ------- ------- ------- ------- -------   
Miticide app.         --- ------- ------- ----     
Herbicide app.      --- ------- ------- ------- ------- ------ ------- ------- ------- ----  
Hand weeding      ------- -------      
Spot treatment (hand 
weeding) 

     ------- ------- ------- ------- -------   

 
Pollinator Management Activities Profile 
ACTIVITY J F M A M J J A S O N D 
Overwinter bees ------- ------ ------- ------- ------- ------   ------- ------- ------- ------- 
Incubate bees for release     ------- ------ ---      
Move bee shelters to field     ------- ------ ----      
Move bees into field     ------- ------ ----      
Move bees to 
overwintering sites 

       ------- ------- ------- ----  
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Seasonal Pest Occurrence for Alfalfa Seed in the Treasure Valley 
(Southwest Idaho and Eastern Oregon), Utah, Nevada, and Colorado 
 
INSECTS/MITES J F M A M J J A S O N D 
Alfalfa aphid    -------- -------- -------- -------- --------     
Alfalfa weevil   -------- -------- -------- --------       
Armyworm/cutworms       ---- -------- -------- --------    --------    
Blue alfalfa aphid    ------- ------- ------- ------- -------     
Grasshoppers      -------- -------- -------- --------    
Loopers       -------- --------     
Lygus    ------- ------- ------- ------- ------- -------    
Pea aphid    ------- ------- ------- ------- -------     
Spider mites     ------- ------- ------- ----     
Spotted alfalfa aphid    ------- ------- ------- ------- -------     
 WEEDS J F M A M J J A S O N D 
Annual sowthistle       ---- -------- --------        
Canada thistle       ---- -------- --------         ---- --------   
Common lambsquarters       ---- -------- --------        
Common mallow       ---- -------- -------- -------- -------- -------- -------- --------   
Dodder    -------- -------- -------- -------- -------- --------    
Field bindweed       ---- -------- --------         ---- --------   
Kochia       ---- -------- --------        
Mustards       ---- -------- --------        
Nightshades       ---- -------- --------        
Other grasses       ---- -------- --------        
Pigweed, redroot       ---- -------- --------        
Prickly lettuce       ---- -------- --------        
Quackgrass   -------- -------- --------    -------- --------   
Sweet clover           -------- --------     
Yellow nutsedge   -------- -------- --------        
VERTEBRATES J F M A M J J A S O N D 
Gophers    ------- -------- -------- -------- -------- -------- -------- -------- -------- -------- ------- 
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Activity Tables for Alfalfa Seed for Montana and Wyoming 
    
 
Cultural Activities Profile for Alfalfa Seed in Montana and Wyoming 
ACTIVITY J F M A M J J A S O N D 
Set back      ---- ------- ----        
Irrigation    ------- ------- ------ ------- ------- ------- ----   
Fertilization      --- -------     ------- ------- -------   
Cultivation    -------      ------- ----  
Harvest            --- ------- ----   
Planting       ------- -------    ------- ----    
 
Crop Monitoring Profile for Alfalfa Seed in Montana and Wyoming 
ACTIVITY J F M A M J J A S O N D 
Pest & beneficial insect 
monitoring  

     ---- 
 

 ------ ------- ------- -------     

Weed monitoring      ---- ------- -------    ------- -------   
Monitor soil moisture    -------  ------ ------- ------- -------     
 
Pest Management Activities for Alfalfa Seed in Montana and Wyoming 
ACTIVITY J F M A M J J A S O N D 
Insecticide app.          ------- ------- ------- ---    
Miticide app.           ------- ---     
Herbicide app.      ------- ------- ------- ----    ------- ---  
 
Pollinator Management Activities Profile for Alfalfa Seed in Montana and Wyoming 
ACTIVITY J F M A M J J A S O N D 
Overwinter bees     --- ------ ------- -------     ------- ------- ------- ------- 
Incubate bees for 
release 

    ------- ------ ---      

Move bee shelters to 
field 

    ------- ------ ----      

Move bees into field      ------ ----      
Move bees to 
overwintering sites 

            ------- ------- ---  
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Seasonal Pest Occurrence for Alfalfa Seed in Montana and Wyoming 
 
INSECTS/MITES J F M A M J J A S O N D 
Alfalfa aphid    ---- -------- -------- -------- ---     
Alfalfa weevil     ---- ------- ----      
Armyworm/cutworms        ------- -------- --------        
Blue alfalfa aphid      ---- ------- ------- ------- ---     
Cowpea aphid      --------       
Grasshoppers          ---- -------- --------      
Loopers            -------- ----     
Lygus      ------- ------- -------     
Pea aphid     ------- ------- ------- ---     
Spotted alfalfa aphid      ------- ------- ---     
Spider mites        ------- ---     
 WEEDS J F M A M J J A S O N D 
Annual sowthistle        -------- -------- --       
Canada thistle          -------- -------- --       ---- --------   
Common lambsquarters        -------- -------- --       
Common mallow         -------- -------- --       
Dodder       -----  ------- -------- -------- -------- ----    
Field bindweed        -------- -------- --   --------  --------   
Grasses        -------- --------        
Kochia        -------- -------- --       
Mustards           -------- -------- --            
Nightshades         -------- -------- --       
Pigweed, redroot        -------- -------- --       
Prickly lettuce          -------- -------- --           
Sweet clover           -------- --------     
 VERTEBRATES J F M A M J J A S O N D 
Gophers     -------- -------- -------- ----    -------- -----   
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Activity Tables for Alfalfa Seed for the Columbia Basin and Walla 
Walla Valley of Washington and Oregon 
    
 
Cultural Activities Profile for Columbia Basin (CB) and Walla Walla (WW) Alfalfa Seed*  
ACTIVITY J F M A M J J A S O N D 
Set back    ------- -------        
Irrigation   WW-- ------- ------- CB--- CB--- CB--- CB--- ------- WW-- WW-- 
Fertilization   -------     CB--- CB---    
Cultivation          ---- ------ ----      ---- -------   
Harvest        ------- ------- ----   
Planting      --- ------- -------    ------- -------    
Flaming  WW-- WW--          
 
Crop Monitoring Profile for Columbia Basin (CB) and Walla Walla (WW) Alfalfa Seed* 
ACTIVITY J F M A M J J A S O N D 
Pest & beneficial insect 
monitoring  

     ---- 
 

------- ------ ------- ------- ------- ------- -------   

Weed monitoring   ------- ------- ------- ------- -------  ------- -------   
Monitor soil moisture   WW-- WW-- ------- ------- CB--- CB---     
 
Pest Management Activities for Columbia Basin (CB) and Walla Walla (WW) Alfalfa Seed* 
ACTIVITY J F M A M J J A S O N D 
Insecticide app.       --- ------- ------- ------- ------- ----     --- ------- -------  
Miticide app.             ----- ------     
Herbicide app. WW-- ------ ------- ------- ------- Spot Spray     --- ------- ------- ------- WW-- 
 
Pollinator Management Activities for Columbia Basin (CB) and Walla Walla (WW) Alfalfa Seed* 
ACTIVITY J F M A M J J A S O N D 
Overwinter bees     --- ------ ------- -------     ------- ------- ------- ------- 
Incubate bees for 
release 

    ------- ------ ---      

Move bee shelters to 
field 

   CB--- ------- ------ ----      

Move bees into field      ------ -------      
Move bees to 
overwintering sites 

       CB---  ------ ------   

 
*Items with no letter designation apply to both areas. 
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Seasonal Pest Occurrence for Alfalfa Seed in the Columbia Basin and 
Walla Walla Valley of Washington and Oregon 
 
CB = Columbia Basin, WW = Walla Walla, No Letter Designation = both  
 
INSECTS/MITES J F M A M J J A S O N D 
Alfalfa aphid   -------- -------- -------- -------- -------- -------- -------- --------   
Alfalfa weevil   -------- -------- --------        
Armyworm/cutworms            ---- -------- -------- -------- -------- -------- --------    
Blue alfalfa aphid   -------- ------- ------- ------- ------- -------     
Cowpea aphid         -------- -------- --------  
Grasshoppers       -------- --------     
Loopers           ---- -------- --------     
Lygus    ------- ------- ------- ------- ------- -------    
Pea aphid   ------- ------- ------- ------- ------- ------- -------- --------   
Spider mites           ---- -------- ----    
Spotted alfalfa aphid        ---- ------- ------- ------- -------- -------- -----  
 WEEDS J F M A M J J A S O N D 
Annual sowthistle       ---- -------- --------        
Canada thistle       -----  ------- -------- -------- -------- -------- --------  ------- -------- --------  
Common lambsquarters       ---- -------- --------        
Common mallow    ------- -------- -------- WW---  WW--- WW---    
Dodder         ---- -------- -------- -------- --------    
Field bindweed      WW- WW--- WW---          WW---   
Grasses       ---- -------- -------- -------- -------- -------- ------- -------- -----  
Kochia       ---- -------- -------- -------- -------- -------- -------- -------- WW---  
Mustards        ---- -------- -------- --------        ---- -------- -------- -----  
Nightshades    ------- -------- -------- -------- CB---      
Pigweed, redroot       ---- -------- --------        
Prickly lettuce       -----  ------- -------- --------         --- -------- -------- --------  
Sweet clover          -------- -------- --------     
 VERTEBRATES J F M A M J J A S O N D 
Gophers    -------- -------- -------- -------- -------- -------- -------- -------- -------- --------   
Mice   -------- -------- -------- -------- ----      
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Activity Tables for Alfalfa Seed in the Central Valley of California and 
in Arizona (dates for the Imperial Valley in California may vary) 
 
Cultural Activities Profile for Alfalfa Seed in the Central Valley of California  
ACTIVITY J F M A M J J A S O N D 
Clip back    ---         
Irrigation   ------- ------- ------- ------ ------- ---     --- ----   
Fertilization     --- -------           --- ------- ------- --- 
Cultivation    -------     -------    
Harvest           ---- ------- ---    
Planting     --- -------              --- ------- ------- --- 
 
Crop Monitoring Profile for Alfalfa Seed in the Central Valley of California  
ACTIVITY J F M A M J J A S O N D 
Pest & beneficial insect 
monitoring 

          --- ------ ------- ------- -------       

Weed monitoring      --- ------- ------- ------- ------- ------- -------       
Monitor soil moisture       --- ------- ------- ------- ------ ---       
 
Pest Management Activities for Alfalfa Seed in the Central Valley of California  
ACTIVITY J F M A M J J A S O N D 
Insecticide app.     ------- ------- ------- ----     
Miticide app.              --- ------- ---     
Herbicide app. ------- ------- ------- ------- ----         ---- ------- 
 
Pollinator Management Activities Profile 
ACTIVITY J F M A M J J A S O N D 
Move bees into field     ------- ------ -------      
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Seasonal Pest Occurrence for Alfalfa Seed in the Central Valley of 
California and in Arizona (dates for the Imperial Valley in California may vary) 
 

INSECTS/MITES J F M A M J J A S O N D 
Alfalfa aphid    -------- -------- -------- -------- --------     
Alfalfa weevil   -------- ----         
Armyworm/cutworms               -------- --------       
Blue alfalfa aphid    ------- ------- ------- ------- -------     
Lygus       ---- ------- ------- ------- -------      
Pea aphid    ------- ------- ------- ------- -------     
Spider mites          --- ------- ----     
Spotted alfalfa aphid    ------- ------- ------- ------- -------     
 WEEDS J F M A M J J A S O N D 
Annual sowthistle  --------- -------- -------- -------- -------- ----      
Canada thistle            ---- -------- -------- -------- --------     
Common lambsquarters       ---- -------- -------- -------- --------      
Common mallow ------- --------- --------      -------- --------   
Dodder -------  -------- -------- -------- -------- -------- -------- -------- --------    
Field bindweed  ---------  ------- -------- -------- -------- -------- --------  -------    
Grasses       ----  -------  -------- -------- -------- -----      
Kochia       ---- -------- -------- -------- -------- -------- ----    
Mustards ------- ---------  -------          
Nightshades       ---- -------- -------- -------- ----      
Pigweed, redroot       ---- -------- -------- -------- --------      
Prickly lettuce  ---------  ------- -------- -------- -------- ---      
Sweet clover       ----- ------- -------- -------- -------- -------- -----     
 VERTEBRATES J F M A M J J A S O N D 
Gophers    ------- -------- -------- -------- -------- ----   -------- --------  
Horned larks  ---------           
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Efficacy Table for INSECTICIDES in Alfalfa Seed Production 
Efficacy ratings: E = Excellent (greater than 90% control), G = Good (80-90% control),  

F = Fair (60-80% control), P = Poor (less than 60% control). 
 

Active Ingredient 
(Trade Name) 

A
ph

id
s 

Ly
gu

s 

M
ite

s 

W
ee

vi
ls

 

Comment 

Abamectin (Agrimek)   G-E   

Acetamiprid (Assail) E P-F   More effective on Lygus nymphs than adults. 

Bifenazate (Acramite)   E  Little used, as less available and more expensive than 
other options. 

Bifenthrin (Brigade, 
Capture) E G-E F E 

Timing important, resistance issues/perceptions, may 
be less available than alternatives in some areas. Toxic 
to bees. 

Chlorpyrifos  
(Lorsban Advanced) E F-E F G 

Local resistance concerns. Toxic to bees. Under 
increasing EPA scrutiny on food crops, therefore may 
merit an alfalfa seed (non-food) registration so seed 
growers aren’t relying on alfalfa registration.  

Dimethoate G-E P-E F G Possible resistance (or perception of). Works well in 
combination with chlorpyrifos. Toxic to bees. 

Etoxazole (Zeal)   E   

Flonicamid (Beleaf) E P-E   Excellent on early life stages, poor on adult Lygus. 

Hexythiazox (Onager, 
Savvy)   G   

Indoxacarb (Steward)    E  

Lambda-cyhalothrin 
(Warrior) G-E F-E  E 

Good to excellent on early instar Lygus, fair on older 
stages. Good as a clean-up spray. More effective when 
mixed. Toxic to bees. 

Lambda-cyhalothrin + 
chlorpyrifos (Cobalt) G-E G-E F G Toxic to bees. 

Methomyl (Lannate)  F-G   Little used. Toxic to bees. 

Naled (Dibrom) F P-F  F Toxic to bees. 

Novaluron (Rimon) P G   Little used. Used in Idaho. Impacts egg and larval bee 
development. 

Propargite (Comite)   G-E  Longer residual activity than other miticides. 

Pymetrozine (Fulfill) G     

Sulfoxaflor (Transform) E E   Registration revoked; limited to stocks on hand. Re-
registration being sought and likely in 2018. 

Zeta-cypermethrin  
(Mustang Maxx) E E  G Little used as stand-alone control. More effective when 

mixed, e.g., with chlorpyrifos. Toxic to bees. 
Zeta-cypermethrin + 
chlorpyrifos (Stallion) G-E G-E  G-E See above. Growers may tank-mix the two modes of 

action rather than using the pre-mix product. 
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Efficacy Table for FUNGICIDES in Alfalfa Seed Production 
Efficacy ratings: E = Excellent (greater than 90% control), G = Good (80-90% control), F = Fair (60-80% control),  

P = Poor (less than 60% control), -- = not used against this pest, ? = efficacy unknown. 
 

Active Ingredient 
(Trade Name) 

D
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pi
ng

 O
ff 

D
ow

ny
 M

ild
ew

 

W
hi

te
 M

ol
d 

(S
cl

er
ot

in
ia

) 

O
th

er
 (n

ot
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 Comment 

Azoxystrobin 
(Quadris)      

Boscalid (Endura)   F-G  Decreasing efficacy in recent years. 

Boscalid + 
pyraclostrobin 
(Pristine) 

     

Bacillus subtilis 
(Serenade)      

Fludioxonil + 
mefenoxam (Maxim 
XL) 

     

Mefenoxam (Ridomil)      
Metalaxyl + penflufen 
+ prothioconazole 
(Evergol Engergy)  

     

Penflufen (Evergol 
Prime)      

Potassium 
bicarbonate (Milstop)      

Pyraclostrobin 
(Headline)   P-F  Some growers apply prophylactically. 

Reynoutria 
sachalinensis 
(Regalia) 
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Efficacy Tables for HERBICIDES in Alfalfa Seed Production 
Table 1 of 3: Annual Weeds A-K 

Efficacy ratings: E = Excellent (greater than 90% control), G = Good (80-90% control), F = Fair (60-80% control),  
P = Poor (less than 60% control), - = not used against this pest, ? = efficacy unknown. 

NOTE: Please see comments about efficacy issues in the discussion of the invididual herbicides beginning on p. 52.  
 

Active Ingredient 
(Trade Name) 

B
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2,4-DB (Butyrac) - ? ? G P - ? F-G 
Asulam, sodium salt 
(Asulox) G ? ? P ? G ? P 

Benefin (Balan) G P P G P G-E P F-G 
Bentazon (Basagran) - P P E F-G - G F-G 
Bromoxynil (various) - G F E F - G F-G 
Carfentrazone (Aim) - F E E F-G - - F-G 
Clethodim (Select, 
Volunteer) E - - - - E - - 

Diuron (Karmex)1 G-E ? F G P G-E ? F 
Diuron + hexazinone 
(Velpar Alfamax Gold) E G G E G G-E ? F 

EPTC (Eptam) G P ? E P G G P 
Ethalfluralin (Sonalan) G P P G P-F G F F-G 
Fluazifop (Fusilade) E - - -- - E - - 
Flumioxazin (Chateau) - ? E E F-G - E G 
Glyphosate (Roundup) E E G F-G F G G G 
Hexazinone (Velpar)1 E ? G G G F-G ? F 
Imazamox (Raptor) G ? F-G F G G G F-G 
Imazethapyr (Pursuit) F ? F-G F G G G F-G 
Metribuzin (TriCor) F-G ? G G F-G F-G P F-G 
Norflurazon (Solicam)2 G G F-G F-G F-G G F-G F-G 
Paraquat (Gramoxone) - F-G F G F - - G 
Pendimethalin (Prowl) G P P G P-F G-E P F-G 
Pronamide (Kerb)2 G F-G ? G F G G P 
Quizalofop (Assure II) E - - -- - E - - 
Sethoxydim (Poast)2 E - - -- - E - - 
Simazine  G ? G G ? G G ? 
Terbacil (Sinbar) F-G F P E F F-G G P-F 
Trifluralin (Treflan) G P ? G P-F G P F-G 
 
1Some growers rate diuron and hexazinione as “Excellent” on virtually all annual weeds when applied as 
a preemergent. Ratings shown are based on emperical data. 
2Little used by growers surveyed.
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Efficacy Tables for HERBICIDES in Alfalfa Seed Production 
Table 2 of 3: Annual Weeds M-Z 

Efficacy ratings: E = Excellent (greater than 90% control), G = Good (80-90% control), F = Fair (60-80% control),  
P = Poor (less than 60% control), -- = not used against this pest, ? = efficacy unknown.  
NOTE: Please see comments about efficacy issues in the discussion of the invididual herbicides beginning on p. 52.  
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M
ay

w
ee

d 

M
us

ta
rd

s 

Pr
ic

kl
y 

le
ttu

ce
 

R
ed

ro
ot

 
pi

gw
ee

d 

R
us

si
an

 
th

is
tle

 

Su
nf

lo
w

er
  

W
hi

te
 c

oc
kl

e 
(b

ie
nn

ia
l) 

W
ild

 o
at

s 

Ye
llo

w
 

st
ar

th
is

tle
 

2,4-DB (Butyrac) P-F F-G G G G G ? - ? 
Asulam, sodium salt 
(Asulox) F-G ? F-G P ? ? ? G ? 

Benefin (Balan) ? P P G F-G P P F - 
Bentazon (Basagran) F-E G F-G F F G ? - ? 
Bromoxynil (various) F G F F F-G G ? - ? 
Carfentrazone (Aim) ? F-G F-G - G ? ? - ? 
Clethodim (Select, 
Volunteer) - - - - - - - E - 

Diuron (Karmex)1 G G G F-G F F ? P ? 
Diuron + hexazinone 
(Velpar Alfamax Gold) G E G-E G ? F F ? ? 

EPTC (Eptam) ? P ? E P P ? G ? 
Ethalfluralin (Sonalan) ? P-F P G F-G P P F - 
Fluazifop (Fusilade) -- -- -- -- -- -- -- E - 
Flumioxazin (Chateau) G G G G G ? ? - ? 
Glyphosate (Roundup) G E E G E E G E G 
Hexazinone (Velpar)1 G E F-G G G ? F ? ? 
Imazamox (Raptor) F E P-F E G G ? G ? 
Imazethapyr (Pursuit) F E P-F E G G ? P-F ? 
Metribuzin (TriCor) F E F-G G E E P F ? 
Norflurazon (Solicam)2 G G ? F-G F-G ? ? ? ? 
Paraquat (Gramoxone) ? G F-G - G ? P F ? 
Pendimethalin (Prowl) ? P-F P G F-G P P F-G - 
Pronamide (Kerb)2 ? G P P ? P ? G-E ? 
Quizalofop (Assure II) -- -- -- -- -- - -- E -- 
Sethoxydim (Poast)2 -- -- -- -- -- -- -- E -- 
Simazine  ? E G G E ? ? G ? 
Terbacil (Sinbar) G G P F F G P G ? 
Trifluralin (Treflan) ? P P G F-G P P F - 
1Some growers rate diuron and hexazinione as “Excellent” on virtually all annual weeds when applied as 
a preemergent. Ratings shown are based on emperical data.  
2Little used by growers surveyed.  
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Efficacy Tables for HERBICIDES in Alfalfa Seed Production 
Table 3 of 3: Perennial Weeds 

Efficacy ratings: E = Excellent (greater than 90% control), G = Good (80-90% control), F = Fair (60-80% control),  
P = Poor (less than 60% control), -- = not used against this pest, ? = efficacy unknown. 

 
NOTE: Please add any COMMENTS about efficacy in the discussion of the invididual herbicides beginning on p. 52.  

 

Active Ingredient 
(Trade Name) 
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2,4-DB (Butyrac)1 F P - F-G ? - ? ? - 
Asulam, sodium salt 
(Asulox)1 P ? - ? ? ? ? ? - 

Benefin (Balan)1 P P P P ? P P P P 
Bentazon (Basagran) F-G P - P ? - ? ? F-G 
Bromoxynil (various)1 P P - P ? - ? ? - 
Carfentrazone (Aim)1 P F ? F ? - ? ? P 
Clethodim (Select, 
Volunteer) - -- - - - G-E - - - 

Diuron (Karmex) P-F ? P P ? P ? ? P 
Diuron + hexazinone 
(Velpar Alfamax Gold) P-G ? P P ? F-G ? ? ? 

EPTC (Eptam) - P - - ? G ? ? F-G2 

Ethalfluralin (Sonalan)1 P P F-G F ? P P P P 
Fluazifop (Fusilade)1 - -- - - - E - - - 
Flumioxazin (Chateau) P P G-E P ? - ? ? P 
Glyphosate (Roundup) G G E F-G G E G G P-G 
Hexazinone (Velpar) F-G ? P P ? F-G ? ? ? 
Imazamox (Raptor) F2 P G P ? F-G ? ? F 
Imazethapyr (Pursuit)1 P P F-G P ? P ? ? P 
Metribuzin (TriCor)1 F P P P ? P ? ? P 
Norflurazon (Solicam)1 F ? ? P ? F ? ? F-G 
Paraquat (Gramoxone)1 F-G P G P ? - ? ? P 
Pendimethalin (Prowl) P P G-E F ? P-G P P P 
Pronamide (Kerb)1 P ? G P ? F-G ? ? ? 
Quizalofop (Assure II) - -- - - - G-E - - - 
Sethoxydim (Poast) - -- - - - G-E - - - 
Simazine  F ? P P ? ? ? ? P 
Terbacil (Sinbar)1 P P P P ? P ? ? F 
Trifluralin (Treflan)1 P P F-G F ? P P P P 
 

1Little used among growers surveyed. 
2Growers report suppression only, not control. 


