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Key Points 
• Green bean processors reject bean shipments with infestations of one European 

corn borer larva per 1000 pods 
• Corn earworms feed externally and bore into the pods to eat the seeds 
• Mexican bean beetles feed on the leaves of bean plants and can seriously damage 

up to 90% of the plants in a field 
• Leafhoppers inject a salivary toxin when they feed on bean plants resulting in 

dead whitish areas on the plant. 
 

Technical Summary 
 
Farmers in 15 states produce 1.9 billion pounds of green beans with a value of $455 
million on 270,000 acres. From 70 to 99% of the green bean acres are treated with 
insecticides [18]. Without insecticide use, green bean yields would be lower by 50-80%.   
 
Green bean growers spend from $14 to $123/A on insecticides which represents from 3-
6% of the total cost of producing the crop [19]-[23].  
 
During the two months that snap beans are in the ground, many insects can impact the 
plants and reduce both yield and quality [9]. Snap bean pest problems vary with 
geographic location. In the Upper Midwest, the European corn borer, potato leafhopper, 
corn earworm and seed corn maggot are the key pests. In more southerly parts of the 
Midwest, Mexican bean beetles also pose a serious problem [9]. Snap bean producers in 
the Pacific Northwest report that tarnished plant bugs and cucumber beetles pose a 
problem. In mid-Atlantic and northeastern states, the corn earworm, European corn borer, 
Mexican bean beetle, seed corn maggot, and tarnished plant bug are the key pests [9]. 
The silverleaf whitefly is the most damaging insect pest on green beans in Florida [16]. 
Synthetic chemical insecticides are necessary to control insect pests that pose a threat to 
both the yield and quality of the green bean crop [9]. 
 
Survey data for Michigan show that about 50% of the green bean acreage for fresh 
market receives insecticide sprays while more than 90% of the processed bean acres 
received treatments with insecticides. Control programs are adjusted according to market. 
Fresh market beans are visually inspected in packinghouses where any insect-damaged 
beans can be removed. Snap beans for the processed market are not visually inspected; 
thus insecticides are used to guarantee 100% insect-free beans. Fresh market beans are 
worth four times more than processed beans-justifying the high cost of hand sorting in 
comparison to the low cost of insecticides applied to processed beans. 
 
European Corn Borer 
 
Snap beans are not the preferred host, but the ECB will reproduce on beans. They 
overwinter as larvae primarily in field corn crop residue. Mating occurs in grassy and 
weedy areas and the females move into snap beans, sweet corn and other crops to lay 
eggs. The females will lay 500 eggs in groups of 5 to 50.  Larvae of the first and second 
generation bore into pods of snap beans to feed on the bean. Damaged pods show entry 



holes, possibly surrounded by frass. Although ECB feeding injury probably does not 
reduce yield, growers must avoid product contamination by both larvae and damaged 
pods. Uncontrolled, the ECB would damage 1-2% of the snap bean pods. Since larvae are 
located inside the pod, it is very difficult to grade out larvae-containing pods. However, 
during processing, larvae can migrate out of the pods and float to the top of the package, 
providing an unpleasant surprise for the consumer [8]. Processors reject beans having 
infestations in excess of one larva per 1000 pods [1][3]. Many field infestations exceed 
this level when control measures are lacking [7]. In North Central states the ECB would 
result in 100% green bean lost production on 85% of the acres without treatment [6]. 
Preventive treatment is necessary if the buyer requires 100% pest injury free beans-
usually the case for beans grown for processing. 
 
Only a very small proportion of ECB eggs eventually result in pod damage. Heavy rains 
wash the egg masses and young larvae off the plants. Very hot dry weather causes 
desiccation of the eggs and larvae. Due to a natural mortality of 99.4%, an infestation of 
.5 egg masses per plant (1.4 million eggs per acre) could result in 8500 ECB larvae per 
acre. Insecticides should be applied to kill as much of that last .6% of the larvae as 
possible. The corn borer control program has two goals, to kill the adults before they lay 
eggs and to kill young larvae before they bore into the stem or pods. 
 
Corn Earworm 
 
Because they are unable to overwinter in northern climates, the corn earworm originates 
from the southern US. The most serious problems arise during August and early 
September, when massive flights of CEW moths arrive from the Gulf Coast states. The 
moths fly mostly at night and on cloudy days. Each fertilized female can lay up to 100 
eggs. Corn earworm damage produces holes in pods, creates feeding blemishes, and 
causes pod rot. The larvae can also be a contaminant in processed beans. Larvae feed 
externally and bore into a pod to eat the seed. The larvae then back out and look for other 
feeding sites. The damage caused by corn earworm to pods affects the quality due to 
partial consumption of seeds and yield due to complete consumption of seeds and the 
market value is greatly reduced. Yield losses in beans can be as high as 20% and two 
spray applications are generally required to prevent such losses. Experiments with DDT 
and carbaryl reduced infestations from 39% in the untreated check to 0-1% [2].   
 
Mexican Bean Beetle 
 
The Mexican bean beetle was first detected in the U.S. in 1849. The Mexican bean beetle 
occurs from Costa Rica (considered to be the center of origin) and possibly Panama to the 
south and northward to Quebec [24]. 
 
Mexican bean beetles are members of the often beneficial lady beetle family. However, 
the Mexican bean beetle feeds chiefly on cultivated beans. Formerly, the Mexican bean 
beetle was limited from Colorado southward. It is now common throughout the US with 
the exception of the Pacific Coast states. The beetle spends the winter as an adult in 
woodlands and hedgerows. In the spring, these adults become active and fly to the nearest 



bean field where they start feeding on the young bean leaves [10]. Most beetles leave 
their winter quarters over a two month period. The larvae feed together remaining in 
groups. Damage is confined to the leaf of the plant. Adult beetles and nymphs feed on 
leaf tissue between the veins creating a skeletonized leaf [8]. The remaining tissues die in 
about two days and turn brown. Shredded plants may die before any crop is matured. 
Soon mating occurs and eggs are laid in masses of 40 to 75 on the undersurface of the 
leaves where the young hatch and immediately begin to feed. Each female is capable of 
laying up to 1500 eggs in her lifetime [9]. Both the larvae and adults feed voraciously on 
the bean plants during July and August. This is the period when the plants are setting 
pods and the feeding of the Mexican bean beetle on leaves saps energy from the plants 
which is needed to produce a good crop [10]. The beetle feeds for 15 to 20 days. There 
may be three generations per year. 
 
The Mexican bean beetle was first noticed on Long Island in 1928 on snap beans and 
subsequently spread to nearly the entire bean acreage on Long Island [11]. Previous to 
that time, the raising of beans on Long Island had not required regular insecticide sprays 
[11]. Research in the 1930s demonstrated that applications of rotenone would reduce the 
percentage of plants with severely damaged leaves from 67-90% to zero [11]. 
 
The beetle’s spread over the U.S. was virtually unimpeded by parasites and predators 
[24]. 
 
In the first attempt at classical biological control, a wasp was imported from Mexico and 
released in Alabama in 1922 but did not survive the winter [24].Another wasp, obtained 
from Brazil, during 1940-43 was released in New Jersey. No recoveries were made. In 
1966, the larval parasite Pediobus foveolatus was introduced from India but did not 
survive the winter presumably because of a lack of the larval stage of the Mexican bean 
beetle [24]. 
 
Mexican bean beetle is an occasional pest of green beans in Florida [16].A biological 
control program for Mexican bean beetle was initiated in Florida in 1975 with the 
introduction of Pediobus foveolatus .The parasitoid does not overwinter in Florida. 
However, it has a great ability to find its host. By fall of 1975 no unparasitized beetles 
were found in Alachua county. Releases the following year yielded similar results. The 
most important factors in the success of the parasitoid were the widespread presence of 
beggarweed, which supports populations of Mexican bean beetle until it enters diapause 
in the winter, and the long season of warm temperatures that permitted development of 
up to ten generations of the parasitoid [16]. The last minimal releases were made in 
Florida in 1986. The biological control program remains a viable option in Florida if 
Mexican bean beetles become a widespread problem in the state in the future [16]. 
 
Biocontrol of Mexican bean beetle using inoculative releases of parasitoids has been 
difficult in organic snap beans because beetle populations are often very high in the 
earliest plantings before parasitic wasps have a chance to work [25]. 
 
Potato Leafhoppers 



 
Potato leafhopper (PLH) is a sucking insect and removes plant sap directly from the 
vascular system in the leaf. In the feeding process, PLH injects a salivary toxin that 
causes injury to the plant. The damage resulting from feeding and the toxin is called 
“hopperburn” and is characterized by whitening of leaf veins. Subsequently the whitened 
area dies. If infestations occur at an early stage, they can cause plant stunting and reduced 
yields. PLH is a migratory pest, coming from overwintering sites in the Gulf and usually 
arriving in northern states in May. Each female lays approximately 3 eggs per day over a 
one month period. There are 4 to 6 generations a year. Generation time is around twenty 
days. The potato leafhopper infests snap bean fields at levels exceeding the economic 
thresholds in most fields every year in Pennsylvania [5]. Potato leafhoppers migrate into 
the Midwest every year and 100% of the bean acres are infested [6]. In New York up to 
50% of the bean acres are affected per year [8]. There would be a 50% loss in yield if the 
acres were not treated [6]. Because of the potential for rapid population buildup and 
because of the dramatic yield affect that PLH can have on beans, the recommendation to 
spray is based on 13 PLH/25 leaves. Insecticide applications reduce the number of PLH 
by 90% [12]. There are no natural mortality factors of significance in beans for PLH [9]. 
 
Seed Corn Maggot 
 
The seed maggot complex consists of the corn seed maggot and bean seed maggot, two 
closely related species which cause nearly identical damage. The larvae of these small 
flies tunnel into germinating seeds and newly emerging seedlings. Infested seeds are 
hollowed out. The damage results in stunted, weak or dead plants, and can thin stands by 
as much as 80% [13]. In these cases fields must be replanted or abandoned [8]. Beans are 
the most susceptible of all vegetables attacked by the seed maggot complex. 
 
Seed corn maggots overwinter as pupae in the soil. Adult flies emerge in mid-May. After 
mating, females lay eggs. Each female lays about 100 eggs. They are attracted to soils 
that are high in decomposing organic matter such as plowed-down winter cover crops or 
animal manure. The eggs are laid on or just below the surface and hatch in a few days. 
The maggots begin to feed on the decomposing organic matter in the soil. Seeds planted 
in such soils are often attacked before they sprout or shortly thereafter. Injury may kill 
seeds. If sprouting seeds are attacked, new leaves may show injury. Leaf damage can 
range from a few holes to complete destruction of the growing point. Even minor damage 
to the first leaves can cause a reduction in yield. Damage is especially common in cool 
weather because the seed corn maggot is well adapted to cool temperatures, and seeds 
germinate slowly and are exposed longer to injury. Monitoring for this pest is not 
practical, so seed treatment insecticides are generally recommended [13]. 100% of bean 
seeds are typically treated with an insecticide for control of seed corn maggots [8][9]. 
Seed corn maggot damage cannot be detected until it is too late  to take control action. 
Therefore, economic thresholds are not useful and insecticides are applied to the seed or 
at planting as a protective measure. 
 
Relying strictly on non-chemical control measures (timing of planting [to avoid peak 
adult activity] site selection [warm soils]) would significantly limit snap bean acreage in 



New York [8]. Cultural practices that are extremely beneficial for maintaining soil 
quality ( cover crops, crop rotation with high residue crops, manure application and 
spring vs fall plowing) would also be greatly limited on green bean acreage [8]. 
 
Dieldrin was the standard seed treatment for two decades. Diazinon and chlorpyrifos 
replaced dieldrin. Experiments demonstrated that these insecticides could reduce the 
percent of damaged green bean seedlings from 30% to 3% [15]. 
 
Spotted Cucumber Beetle 
 
The adult western spotted cucumber beetle is the major direct pest of green beans grown 
commercially in western Oregon with up to 90% of the acres treated with insecticides 
each year for its control [9]. Feeding on pods results in scars which reduce the value of 
the processed crop. Processors in western Oregon report that wholesale buyers 
downgrade processed beans if damage exceeds the equivalent of 1.5 feeding scars per 
100 pods [4]. To limit pod damage, processors generally have required a routine single 
insecticide application in all snap bean fields approximately 7 days before harvest [4]. 
 
In the 1920s and 1930s, arsenic and pyrethrum were used in Oregon for control of the 
beetle [17]. Entire bean fields were rarely treated with pyrethrum because of its expense 
and the difficulty of obtaining the material during World War II. In the 1940s the first 
tests with DDT were conducted in Oregon. Western spotted cucumber beetle was 
normally treated with 3% DDT dust [17]. 
 
There are several general predators that consume western spotted cucumber beetle eggs 
but rarely do these provide economic control [9]. Commercially available 
entomophagous nematodes may be used to suppress larval populations but are not 
recommended in commercial production [9]. 
 
Tarnished Plant Bug 
 
TPB has a fairly wide host range. TPB overwinters as adults under leaf litter and debris. 
They emerge in late April or May and begin feeding on a wide variety of weeds and 
crops including alfalfa. Adult plant bugs are active flyers and rapidly move from crop to 
crop. Adult TPB are attracted to the buds and foliage of bean plants as they develop. 
Bean fields adjacent to hay fields are often heavily invaded when hay is cut. There are 3 
to 5 generations of 3 to 4 weeks per year. TPB feed by sucking sap from the leaves and 
stems and injecting toxic saliva in the process. This causes the blossoms and young pods 
to drop reducing yields [14]. The sucking injury caused by tarnished plant bugs causes 
pods to be pitted, spotted, stunted, and misshapen. Loads of harvested green beans 
containing more than 5% pods with tarnished plant bug damage are rejected by 
processors, and affected fields are usually bypassed [8]. 50% of the bean acres in New 
York are estimated to be affected by the TPB [8]. The amount of control provided by 
predators is considered minimal [9]. 
 



Feeding by tarnished plant bug was identified as the most common cause of reduced bean 
yields in New York in the 1950s. Insecticide treatments for TPB in New York were found 
to increase bean yields by 22 to 250% through control of the TPB [14]. 
 
Silverleaf Whitefly 
 
Silverleaf whitefly is a damaging insect of green beans principally because of its role as a 
vector of bean golden mosaic virus. Since small numbers of whiteflies are sufficient to 
spread the virus, diligent management is essential [16]. The first U.S. outbreak of 
silverleaf whitefly was recorded in southern Florida in 1986.More than 500 species of 
plants can be attacked by the silverleaf whitefly. The whitefly damages the bean plant 
directly by removing plant sap with its piercing-sucking mouthparts. Feeding can result 
in stunting and defoliation, as well as the production of honeydew, on which sooty mold 
can grow. Each female deposits 50 to 400 eggs on leaves. 
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