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Alfalfa Aphids 

 

Vonny Barlow, Entomology Advisor, UCCE Riverside County 
Larry Godfrey, Extension Entomology Specialist, UC Davis 

 

 Four aphids species potentially damage to alfalfa include; the pea aphid (Acyrthosiphon pisum 

[Harris]), blue alfalfa aphid (Acyrthosiphon kondoi Shinji), cowpea aphid (Aphis craccivora Koch), and 

spotted alfalfa aphid (Therioaphis maculate Buckton).  These pests inflict several types of injury to the 

alfalfa plant.  Aphids remove significant amounts of photosynthates from the plants and in the process of 

feeding while simultaneously injecting a toxin into the plants.  This results in stunted plants with 

shortened internodes, and chlorotic distorted leaves.  Secondly, 

aphids excrete honeydew, a sugary waste-product from the sap, 

which covers the leaves potentially reducing photosynthesis and 

disrupting normal plant processes.  Finally, sooty 

molds grow on honeydew and can additionally stress 

the plant as well as reducing the palatability of the 

forage for livestock.  

The blue alfalfa aphid (BA) was first collected in California from alfalfa near Bakersfield 

in April, 1974.  The following spring, this invasive aphid from eastern and southwestern Asia 

was found damaging alfalfa extensively in southern California.  High numbers of BA can 

now be found in the southern half of California and has become established in Arizona, 

Nevada, New Mexico, and at least as far east as Kansas and Oklahoma.  

Blue alfalfa aphid: 

  



Life cycle and behavior: 

The blue alfalfa aphid (BAA) and pea aphid (PA) are easily confused due to their similar body size 

and shape; both are large green aphids with long legs, antennae, cornicles, and cauda.  Blue alfalfa aphids 

can be distinguished by their slightly smaller body and waxy, darker green-blue color compared to the 

PA.  The most notable distinguishing characteristic of BAA is that their antennae are uniformly brown 

from the third antennal segment  (from the base) to the tip 

(Fig. 1) compared to the PA which has a brown antennae with 

rings of dark brown pigment that extend to the tip of the 

antenna.  

In California, BAA overwinters as adults with females 

starting new colonies parthenogenetically (asexually) in the 

early spring.  Each female can produce 50-100 live young 

which can rapidly produce large colonies.  Newly-emerged 

nymphs feed on new alfalfa growth or clover. They molt four 

times before becoming adults.  After 1-2 generations on alfalfa, a large proportion of the next generation 

will develop wings (Fig. 2). These winged (alate) females disperse into adjacent alfalfa fields where they 

establish new colonies.  The entire life cycle takes about 7-

10 days at an average temperature of 70°F.   Blue alfalfa 

aphid populations are tolerant of cooler temperatures 

(optimal temperature for development is 60°F) and as a 

result can be found in alfalfa earlier in the season compared 

to other aphids like the spotted alfalfa aphid (SAA) which 

prefer warmer weather.  When temperatures reach 75-80°F, 

BA populations will rapidly decrease.   

  



Damage: 

Blue alfalfa aphids prefer alfalfa stems to leaves and are often found feeding on plant terminals.  

Feeding on alfalfa by BAA colonies of >20 can induce 

plant stunting, shortened internodes, smaller curled 

leaves, chlorosis (yellowing) and reduced plant 

translocation.  Loss of translocation in the alfalfa plant 

is a result of a toxic hypersensitive response to the 

saliva that is simultaneously injected by BAA into the 

plant during feeding (Fig. 3).  The hypersensitive 

response effectively blocks the plant’s sieve elements 

which induce stunting and visible wilting.  This is 

especially critical in newly planted alfalfa or short 

alfalfa where yields can be drastically reduced.                                                                                

The pea aphid is a cosmopolitan species with a wide host 

range which includes numerous leguminous crop and weed hosts 

across the United States.   

Pea aphid: 

Life cycle and behavior: 

The pea aphid is a relatively large green aphid with long 

legs, antennae, cornicles, and cauda.  Pea aphids have brown 

antennae with brown rings on every segment (Fig. 4).   Pea 

aphids overwinter on crop and weed hosts as adult females and 



begin building up populations with the onset of warmer spring conditions.  Populations of PA build-up 

rapidly during periods of cool weather but this species prefers slightly warmer conditions than BAA.  

This results in PA infestations in alfalfa occurring in the spring and again in the fall months.   

Damage:  

 Pea aphid infestations can be found uniformly distributed over alfalfa plants and like BAA they prefer 

the stems to the leaves.  Also like BAA, the PA inject a toxin during feeding, however the toxin injected 

by the BAA is more potent than that of the PA and this is reflected by the amount of the damage/stunting 

inflicted on the plant. 

 The spotted alfalfa aphid, Therioaphis maculata (Buckton), was introduced into central New Mexico 

in 1954.  It has since spread throughout the western alfalfa-growing areas of the United States.  

Spotted alfalfa aphid: 

Life cycle and behavior: 

 The SAA is a small, 1/16 inch, pale yellow or 

grayish aphid with four to six rows of spined black 

spots on its back (Fig. 5). Mature females may either 

be wingless or have wings with smoky areas along 

the veins. This aphid prefers warm weather and is 

generally found during the summer months. In 

warmer areas, high populations may continue into fall 

and winter.  

Adult SAA overwinter as adults in the crowns of alfalfa plants.  Once winter diapause is complete, 

SAA adult females are able to reproduce asexually giving birth to >100 live young.  The SAA goes 

through four instars in as little as five days completing its entire life cycle in less than seven days.  Unlike 

the BA, the SAA is relatively tolerant of heat and optimal growth and reproduction occurs between 80-90 

http://www.ipm.ucdavis.edu/PMG/T/I-HO-TMAC-AD.002.html�


°F.  Development of spotted alfalfa aphid is optimal when temperatures are warm and humidity is low, 

with peak populations tending to develop late in the summer. 

Damage:  

Feeding sites for SAA on the plant is greatly influenced by the relative humidity.  The SAA prefers to 

feed low on the plant on the stems and the underside of leaves but will move up the plant as these leaves 

are killed.  Spotted alfalfa aphids prefer to feed on alfalfa, although they will infest some clovers. Similar 

to the BA the SAA also injects a toxic salivary secretion into the plants during feeding.  Damage results 

in distinctive vein-banding (Fig. 6) and chlorosis which can 

reduce the photosynthetic potential of a plant as well as 

reduced forage quality, plant stunting and wilting.  

Uncontrolled SAA populations have reduced yield and 

protein content by half on established stands and have 

destroyed new stands.  Susceptible alfalfa varieties may be 

severely damaged by little more than one aphid per 

seedling.  

Management: 

Planting alfalfa varieties resistant to SAA has been the most effective means of controlling aphids in 

alfalfa. However, biotypes of SAA that are capable of infesting previously resistant varieties are 

constantly evolving, and even fields planted to resistant varieties should be checked frequently during 

periods of maximum aphid activity.  Start sampling for spotted alfalfa aphid in June and continue until 

fall.  Natural enemies, especially the lady-bird beetle Hippodamia convergens Guerin, attack and 

consume this aphid. Green lacewings can also be important in regulating aphids and many other predators 

including bigeyed bugs (Geocoris spp.), damsel bugs (Nabis spp.), and syrphid flies also play a role. An 

introduced parasite from the insect's native home, Trioxys  planatus Quilis, has become established on the 



spotted alfalfa aphid.  Brown aphid mummies attached to leaves and stems of alfalfa plants indicate the 

presence of this parasite. Caution should be exercised in treating for aphids when the parasite is present.  

 The cowpea aphid (CA) is the newest aphid pest of alfalfa in the US.  This species has been 

problematic in other alfalfa production regions (South America, parts of Asia, and the Middle East) for 

several years.  It has historically occurred in California in alfalfa fields but never developed high 

populations or caused any yield reductions.  Cowpea aphid has a wide host range and is a pest on 

cowpeas, beans, peppers, etc.  The severity of CA infestations started in the late 1990’s for undetermined 

reasons, possibly due to a biotype shift.  In 1998, economic injury was limited to alfalfa in low desert 

areas of southern California and during the next 2 years has spread throughout Southern California.   In 

the 2000’s, CA have also been reported as an economic pest of alfalfa in Arizona, Minnesota, Wisconsin, 

Iowa, Illinois, Kansas, Missouri, Nevada, New Mexico, Oklahoma,  Texas, and Washington.   

Cowpea aphid: 

Life cycle and behavior: 

 The CA is a large aphid that ranges from shiny black to dull slate grey-black (Fig. 7). It is the only 

dark-colored aphid commonly found in alfalfa.  The legs are typically light-colored with dark bands at the 

joints.  As with the other species, females give birth to live 

young and the mature females may be either winged or 

wingless. The response to temperature has also appeared 

to evolve with this species.  It has historically been an 

aphid that flourished in hot conditions during the summer 

with populations declining in the fall.  However, in recent 

years in alfalfa, treatable levels can be found in the spring, 

summer or fall, with highest levels tending to be in the 

summer.   

http://www.ipm.ucdavis.edu/PMG/T/I-HO-TMAC-AD.002.html�


Damage:  

Cowpea aphid injects a powerful toxin into the plant during feeding and, when populations 

are large; this can stunt or kill plants. While feeding, this aphid produces a considerable amount 

of honeydew which promotes sooty mold growth.  The black sooty mold covers the leaves 

reducing photosynthesis and may make leaves unpalatable to livestock. The honeydew also 

makes the alfalfa sticky, which causes problems with harvest.  Populations often occur initially 

in small areas in the field.   

Aphid Management: 

Planting alfalfa varieties resistant to aphids has been the most effective means of managing aphids in 

alfalfa. Aphid resistance alfalfa cultivar information is published by the National Alfalfa and Forage 

Alliance (www.alfalfa.org). Resistance is not complete, however, and during periods of extreme aphid 

pressure, damaging populations may develop.  Also, plant resistance is compromised by below-normal 

temperatures and may allow populations of SAA and PA especially to develop.  In addition, biotypes of 

SAA that are capable of infesting previously resistant varieties are constantly evolving, and even fields 

planted to resistant varieties should be checked frequently during periods of maximum aphid activity.  

There is currently no known resistance in CA.   

Populations of aphids should be sampled approximately weekly.  Depending on the species, aphids 

may be present from spring through the fall.  Recommended sampling methods vary by state but 

generally include counting aphids on alfalfa stems or taking sweep net samples and averaging the number 

of aphids per stem or per sweep. For the stem samples, collect 5 stems from each of four areas per field.  

Dislodge the aphids in a white pan or on to a piece of white paper and count the aphids.  For large fields, 

consider sampling additional areas to ensure coverage. 

Treatment thresholds vary by state, aphid species and the stage of alfalfa growth.  Thresholds for PA 

are generally ≈ 50/stem for alfalfa less than 10 inches tall, increasing to ≈100/stem for alfalfa 20 inch tall.  



This reflects the increased susceptibility of plant stunting due to injected toxins during aphid feeding; 

treatment thresholds for BAA are 50-75% lower than those for PA.  During the growing season, 

thresholds for SAA range from 20 (summer) to 40 (spring) aphids/stem.  Provisional thresholds for CA 

are similar to those used for BAA. 

  Aphids in alfalfa are attacked by a number of predators, parasites and diseases.  Natural enemies, 

especially the lady-bird beetle Hippodamia convergens Guerin, attack and consume aphids and the aphid 

treatment thresholds suggest considering lady-bird beetle populations in the decision. Green lacewings 

can also be important in regulating aphids and many other predators including bigeyed bugs (Geocoris 

spp.), damsel bugs (Nabis spp.), syrphid flies and parasitoids also play important roles.  The parasitic 

wasp, Aphidius smithi Sharama and Subba Rao attacks PA and A. ervi Haliday attacks both PA and BAA.  

An introduced parasite from the insect's native home, Trioxys complanatus Quilis, has become established 

on the SAA; Prion sp. is another common parasitoid of SAA.  Brown aphid mummies attached to leaves 

and stems of alfalfa plants indicate the actions of these parasitoids. Fungal diseases, e.g., Erynia 

neoaphidius Remaudiere and Hennebert, are another form of natural control of aphid populations.  They 

are most active during warm, wet periods and the infected aphids appear as brown to pink and flattened 

against the leaves (Figure 8).  These natural controls may quickly reduce aphid populations to non-

economic levels.  Growers and consultants should look for signs of parasites and diseases when 

monitoring aphid populations.  If present, treatment decisions could be delayed and the field re-checked 

after 2 to 3 days to see if the population has declined.  Border strip harvesting of alfalfa can help to 

maintain a reservoir of predators and parasitoids in the field following each harvest.   



Entomopathogenic fungus Zoophthora phytonomi 

 
Vonny Barlow, Entomology Advisor, UCCE Riverside County 

 

The alfalfa weevil complex, comprised of the Egyptian alfalfa weevil, Hypera 

brunneipennis, and alfalfa weevil, Hypera postica, is the most damaging arthropod complex in 

California alfalfa (Medicago sativa).  If populations of alfalfa weevil are left unchecked the 

larvae can cause severe defoliation, significantly reducing yields.  Repeated use of insecticides 

such as organophosphates and carbamates has resulted in these insecticides being detected in 

surface waters, providing incentives to find alternative means to manage this pest.   The alfalfa 

weevil is susceptible to the biological control agent Bathyplectes curculionis in many alfalfa-

growing regions in the United States.   Work done by Karey Windbiel 

(grad. Student of Larry Godfrey, UC Davis - Entomology) in 2004 and 

2005 in various counties in California (including one location here in 

Blythe CA) showed that overall percent parasitism was low in 2004 

(8.2%) and 2005 (22.5%).  However, during 

Windbiel’s studies to evaluate parasitism by wasps it was found that a 

large number of alfalfa weevils were parasitized by the entomopathogenic 

fungus Zoophthora phytonomi which accounted for 84.3% of the total 

alfalfa weevil larvae parasitized in 2005.  This was close to the 97% 

parasitism of larvae by B. curculionis found in 2004.   

Entomopathogenic fungi kill the insect by first adhering the fungal spore to the insects 

outer surface (cuticle) and, under appropriate conditions, germinates; the germ tube penetrates 



the cuticle of the host and enters the blood (hemocoel). Vegetative structures multiply in the 

hemocoel of the insect, often in the form of yeast-like hyphal 

bodies that reproduce by budding.  As the hemocoel 

becomes filled with hyphal bodies, the insect usually dies, 

and the fungus continues to develop saprophytically.  After 

the body of the dead insect is filled with mycelia, fruiting 

structures emerge from the cadaver and produce infectious 

spores. At this point the dead insect has the consistency of a 

moist loaf of bread and, depending on the color of the spores or conidia, may appear pale 

orange in color. 

Sampling of alfalfa weevils in the Palo Verde Valley area in 2010 revealed that a 

significant number of larvae appeared to be pale orange compared to their normal green color.  

It was determined that the alfalfa weevils were actually 

infected with the entomopathogenic fungus Z. phytonomi. 

Zoophthora phytonomi was not released for alfalfa weevil 

control, but originated as a pathogen of the clover leaf 

weevil.   

The entomopathogenic fungus does not always 

appear to effect insect populations.  During drier periods the fungi will persists primarily in 

alfalfa fields in the soil in the “environment as resting spores until conditions arise to initiate 

germination (sporulation). Resurgence of an entomopathogenic fungi that can kill large 

numbers of insects is called an epizootic event.  Germination of spores occurs when 



environmental conditions such as heavy rainfall, cooler temperatures and high relative 

humidity are present.  

Studies have shown the average time necessary for the weevil larval cadavers to produce 

Z. phytonomi  infectious spores and infect other larvae was 6.8 hours when humidity was high, 

but conidial sporulation can occur in as little as 3 hours with a relative humidity of RH ≥91%.  

Relative humidity is usually greatest in the early morning hours in field conditions, most likely 

the time when sporulation and spreading of conidia occurs. Once the alfalfa weevil is infected 

with spores of Z. phytonomi death of weevil larval will be within days. 

Alfalfa weevil does not reach economically damaging levels every year, so growers will 

need to rely on scouting to determine if their fields contain significant weevil populations.  As 

thresholds are approached (20/sweep), monitor every 2 - 4 days to determine if populations 

decline or a treatment is required.  If a significant number of weevil larvae appear orange to 

pale yellow in color then entomopathogenic fungi is present in the alfalfa weevil population.  

Do not include infected weevil larvae in your counts to determine the economic threshold since 

these infected weevils will soon be dead.  Presence of the entomopathogenic fungus may be 

able to maintain weevil populations below the economic threshold and therefore not require 

chemical management. 

 

 



Spiders are beneficial inhabitants of agricultural fields because 
of their important contributions to biological control of pest 
insects, consuming tons of small arthropods every year. Spiders 
eat anything they can catch, even prey larger than themselves. 
When they are abundant, they contribute to the control of many 
insect pests in Arizona crop fields including whiteflies, Lygus 
bugs, fleahoppers, and lepidopteran larvae. Field studies in 
Arizona demonstrate that the crab spider, Misumenops celer 
(Family Thomisidae, Fig. 1A, B) and Dictyna spider, Dictyna 
reticulata (Family Dictynidae, Fig. 1C, D) are common in 
Arizona cotton fields and can be influential predators. Unlike 
other spiders that spin webs to capture their food, crab spiders 
rely on stealth and surprise. They actively search plant 
surfaces, litter, and debris for prey. They hide in flowers or 
foliage and ambush their prey. Their common name derives 
from the fact that they look like and walk like crabs. Dictyna 
are small, brownish, web-making spiders that trap whitefly 
adults and other insects in their webs (Fig. 1D). Examining 
their webs enables easy identification of what species of 
whitefly are in the field (sweetpotato or banded-winged). 
Jumping spiders (Family Salticidae, Fig. 1E) are generally less 
abundant in cotton fields but, like crab spiders, ambush their 
prey. They have stout bodies and long front legs adapted for 
jumping, as well as four pairs of eyes with one very large set in 
the middle of their face.	


Untangling the Web… 	

Spiders in Arizona Fields!	


Ayman Mostafa, Lydia Brown, Peter C. Ellsworth 
(University of Arizona), Vonny Barlow (University of 
California) & Steven Naranjo (USDA-ARS, ALARC)	


    All species inhabiting cotton and other Arizona fields are 
part of what is called a “food web”. This flexible and resilient 
“web” encompasses all the predators and parasitoids that 
utilize other species and sometimes each other for food. Figure 
1F shows a food web that highlights the key species involved 
in maintaining control over whiteflies in Arizona cotton. 
Arizona research suggests that crab and Dictyna spiders can be 
very important in the natural control of many insect pests in 
cotton and other field crops, especially in conjunction with 
selective insecticides. Overall, spiders are important 
components of natural and agricultural ecosystems and are 
good indicators of ecosystem health and natural control 
dynamics.	


Figure 1. A, B, Crab spider; C, whiteflies trapped in Dictyna web; D, 
Dictyna spider; E, Jumping spider; F, Cotton food web highlighting the most 
important predator groups for controlling whiteflies and other pests. Orange 
lines depict key predators of  whiteflies; black lines show predators that also 
feed on other predators. 

http://ag.arizona.edu/crops/presentations/2011/11MexicaliLygusIPMlo.pdf	
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