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Alfalfa Weevil

Weevils 
 Egyptian alfalfa weevil in Central Valley, desert areas

 alfalfa weevil in intermountain and coastal areas



Alfalfa Aphid Pests

pea aphid blue alfalfa aphid

cowpea aphidspotted alfalfa aphid

Pea aphid – some resistance in 
alfalfa cultivars; common early 
pest but generally inflicts 
minimal damage 

Cowpea aphid – “recent” pest 
of alfalfa; lack of research-
based information

Blue alfalfa aphid and Spotted 
alfalfa aphid – good 
resistance in alfalfa varieties, 
inject a toxin while feeding 
which stunts growth



Management decisions - economic

Stern et al. (1959)

Economic injury level -

lowest number of insects 

that will cause economic 

damage 



Pest management in alfalfa has increasingly depended on 
insecticides over the last 20 year

Alfalfa has gone from a system known for a strong IPM program 
to one that now is associated with having a large “footprint”

Research efforts in alfalfa IPM have been limited in the last 20 
years due to 

needs in competing crops, 

reductions in research/extension personnel, 

a perceived strength in alfalfa IPM, 

limited research support from the industry, i.e., a commodity board

Alfalfa had the highest chlorpyrifos usage in CA production 
agriculture at 440,000 acre-treatments in 2013 (CA-DPR data)

Lambda-cyhalothrin applied on >500,000 acre-treatments in 
2013, more than twice the next highest usage





Present Alfalfa Weevil Management Plan
• Sample fields weekly after larvae begin to appear
• As thresholds are approached, sample every 2 to 4 days
• Sample method 

• sweep net – 180o sweep
• many times population 
develops before alfalfa is tall
enough to sweep



Present Alfalfa Weevil Management Plan
• Treatment threshold = 20 larvae per sweep
• Developed in the 1970’s (Koehler and Rosenthal 1975)

• questioned by agricultural professionals
• this research limited by assumptions of 

• hay values of $50-$70 per ton, 
• treatment costs of $6-8 per acre
• low yielding (2500 lbs./A) alfalfa cultivars such as 

‘Lahontan’. 



Present Alfalfa Weevil Management Plan

% Weevil Mortality – Avg. of Baythroid and 

Warrior - Scott Valley

0.25X 

rate

0.5X 

rate

recommended 

field rates 1X

2X 

rate

4X 

rate

Organic field 62% 65% 92% 82% 88%

Conventional 

Field 1
5% 8% 5% 10% 23%

Conventional 

Field 2
0 5% 10% 13% 23%

Conventional 

Field 3
23% 3% 3% 10% 35%

Conventional 

Field 4
0 0 15% 8% 23%

Would like to extend this pyrethroid resistance monitoring in alfalfa weevils statewide in 2017
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Objective 3. reduced risk insecticides



chlorpyrifos Lorsban 1B 1.0 Many regulatory issues

carbaryl Sevin 1A Phytotoxicity

poor 

performance/higher 

rate needed in cool 

conditions

Alfalfa Weevil Active Products
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Objectives:
1. establish a dynamic treatment threshold for alfalfa damage, 
weevil larval populations, and an alfalfa weevil monitoring plan.
2. study alfalfa weevil biology/life history and assess 
reported/observed changes in these traits throughout the 
Central Valley.
3. investigate the efficacy and cost-effectiveness of reduced risk 
insecticides. 
4. assess the incidence and timing of alfalfa weevil biological 
control.
5. study the impacts of changes in alfalfa plant characteristics on 
susceptibility to alfalfa weevil larvae in laboratory bioassays 
including reduced lignin trait.



Objective 1:
• goal of determining relationship between weevil numbers 

and hay yield and quality
• dynamic threshold will be placed on-line
• treatment costs and hay values change significantly and that 

will change threshold

treated

no 
treatment



Aphids in Alfalfa

Cowpea

Pink Form

Blue Alfalfa

Pea Aphid

Green Form Spotted Alfalfa



Integrated Pest Management (IPM)

Management tactics emphasized
1.) biological controls  
2.) cultural control measures
3.) host plant resistance 
4.) insecticides



Cowpea Aphid
Adult: shiny black

Nymph: slate grey

• Spotted Alfalfa Aphid
A small, pale-yellow or grayish aphid 
with four to six rows of spined black 
spots on its back



Blue Alfalfa Aphid
Antennae uniformly 

brown

Pea Aphid
Narrow dark bands at 
tip of each segment

http://www.ipm.ucdavis.edu/PMG/A/I-HO-AKON-KC.003.html
http://www.ipm.ucdavis.edu/PMG/A/I-HO-AKON-KC.003.html
http://www.ipm.ucdavis.edu/PMG/A/I-HO-APIS-KC.003.html
http://www.ipm.ucdavis.edu/PMG/A/I-HO-APIS-KC.003.html


Alfalfa Blog, UC Davis -
http://ucanr.edu/blogs/Alfalfa/index.cfm

IPM Identification Tips in Alfalfa PMG
http://www.ipm.ucdavis.edu/PMG/r1300211.html

Additional Guides:
Barlow & Godfrey  Aphid Guide

http://ucanr.edu/sites/CottonIPM/Useful_Reources/

http://ucanr.edu/blogs/Alfalfa/index.cfm
http://www.ipm.ucdavis.edu/PMG/r1300211.html
http://ucanr.edu/sites/CottonIPM/Useful_Reources/


Pea Aphid –

Acyrthosiphon pisum

Blue Alfalfa –

Acyrthosiphon kondoi

Spring and fall populations Late winter or spring only

More widely distributed on plant Prefers terminal area of plant

Feeding does NOT result in stunting Injects feeding toxin, stunts plants, 
especially young 

Action Threshold (under 10”) – 40-
50 aphids per stem

Action Threshold (under 10”) – 10-
12 aphids per stem

Less tolerant of cool temperatures More tolerant of cool temperatures

Some resistance in commercial 
alfalfa varieties

Resistance common in commercial 
alfalfa varieties





9 inches tall
30 days post  1st cutting

High Desert, 
Lancaster, CA

Dos Palos, 
Merced Co

Early Season Blue Alfalfa 
Aphid Damage

Klamath Basin
Tulelake, CA



Us

Aphids

Environment

Variety Selection
Production Practices
Insecticide Use & Pattern

Development of Tolerance to Insecticides
Change in Response to Host Plant Resistance

Change in behavior/biology

Conditions Favorable for Outbreak
Conditions not favorable for cutting or treating
Reduced Natural Enemy Activity

P. Goodell



2013 2014 2015
April

http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml


2016
July

August – Spotted Alfalfa Aphid

http://geology.com/topographic-physical-map/california.shtml
http://geology.com/topographic-physical-map/california.shtml


• Development of Tolerance to 
Insecticides

• Variety Selection

• Environmental Conditions 
Favorable for Outbreak

Change in Response to Host Plant ResistanceExact reason not known – various 
possibilities
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Effect of insecticide treatment and rate on blue alfalfa aphid population
Orloff, 2015 
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Source (Steve Orloff)




