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General Production Information

●     California ranked second in national production of green beans with 16% 
of the nation's total in 1996.1

●     Green bean acreage in California in 1997 totaled 10,378 acres.2

●     The 1997 crop total of 36,064 tons was valued at $46,157,000.00.2

●     95.4 percent of the crop is marketed as fresh and unspecified, and 4.6 
percent as processed.2

 
 

Production Regions

Snap beans (Phaseolus vulgaris), also known as green beans or string beans, are grown in many areas of 
California. Tulare, Orange and San Luis Obispo counties are the largest production areas. Other counties 
that contribute acreage to snap beans are Riverside, Santa Clara, Contra Costa, Stanislaus, San Diego, 
San Mateo and San Bernardino. Snap beans are a warm season annual crop and are therefore frost 
sensitive plants. The optimal temperature for seed emergence is 77 degrees F. The optimal temperature 
for plant growth is 65-85 degrees F. Snap beans require 1,050-1,150 degrees-days of heat with a base of 
50 degrees F. Most varieties mature in 50 to 60 days. Temperatures above 90 degrees F cause blossoms 
to drop and ovules to abort. Pods that remain become fibrous and poorly formed. Rains during flowering 
can also cause flower drop.4

 
 
 
 
 

Cultural Practices

Snap beans can be grown as bush or pole-type. Seeds of the bush variety are planted 3/4 to 1 inch deep 
and 2 inches apart in the row, with two rows planted on raised beds 36 to 40 inches wide. Pole varieties 
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are generally grown in single rows with 6 inch x 60 inch spacing. Multiple planting dates are used to 
spread out harvests. Bush types are the predominant type grown in commercial production in California.

Snap bean varieties can be flat or round (oval) in cross-section. The flat types referred to as Kentucky 
Wonder include Magnum, Greencrop, and Calgreen. The round or oval types referred to as Blue Lakes 
include Benchmark, Strike, and Landmark. Yellow-podded or wax bean varieties are Goldrush and 
Slenderwax. A purple variety grown is Purple Queen.

Snap beans grow best on well-drained soils in a pH range of 5.5 to 7.5. Excessively wet soils encourage 
root diseases and nutrient problems. Snap beans do not tolerate salinity, and fields should be selected 
that are low in salinity. Fields are generally furrow or sprinkler irrigated throughout the season. Drip 
systems are also used to some extent with good success. Snap beans have a semi-shallow root system, 
and the crop requires frequent irrigation.3

Snap beans require less nitrogen than other vegetables. Fields typically receive 60 to 120 pounds per 
acre of nitrogen, 60 to 120 pounds per acre of phosphate and 0 to 100 pounds per acre of potassium 
based on soil tests. The nitrogen applications should be split into one pre-plant and two side dressings, or 
it should be water-run at vining growth stage and at bloom.

 
 
 
 

Insect Pests

 
 

Seedcorn maggot, Delia platura

The seedcorn maggot adult is a slender, light gray fly, about 0.20 inch long. The whitish eggs are 
slightly curved with their posterior bluntly rounded. Slightly raised ridges run the length and width of 
the eggs forming tiny rectangles twice as long as wide. Larvae range from 0.20 to 0.25 inch in length, 
are white to whitish yellow, cylindrical, and taper anteriorly. Pupae are small brown capsules. The 
seedcorn maggot is abundant during or following a wet cycle, which is primarily in spring, and is most 
common in fields containing a high amount of residue from a previous crop or where manure has been 
spread.

Seedcorn maggots burrow into bean seeds and prevent germination. Slow emergence and poor stand 
establishment are signs of seedcorn maggot activity. Soil and weather conditions such as cool soil 
temperature and periods of excessive moisture favoring slow seed germination and seedling emergence 
increase susceptibility to seedcorn maggot infestation.

Controls



Cultural: 
To reduce attractiveness of the field to egg-laying adults, discing or plowing early in the season 
incorporates residues from a previous crop and destroys weed growth. Planting under ideal soil and 
weather conditions to assure rapid seed germination will minimize the seedcorn maggot problem.

Chemical: 
A preventative seed treatment is the best method of control.

●     Lindane (75%) - 0.33 oz/100 lb seed. This treatment must be special ordered when buying seed. 
Not used for seed planted to processing beans. This is a slurry treatment with appropriate 
fungicide. Keep treated seed out of any body of water. Treated seed exposed on the soil surface 
may be hazardous to birds and other wildlife. 

●     Chlorpyrifos - Rate: 2 oz/100 lb seed. Granules band with seed at planting. Essentially 100% of 
the seed planted for processing is treated.

 
 

Beet armyworm, Spodoptera exigua 
Western yellowstriped armyworm, Spodoptera praefica

Eggs of the beet armyworm are pale green to pink, striated, and deposited in a mass that is covered with 
a white cottony material. The tiny, newly hatched larvae feed in a colony resulting in skeletonizing of 
the first few leaves on which the larvae feed. The larvae are about 1.25 inches long when full-grown. 
They are mottled olive green to almost black. Eggs of the western yellowstriped armyworm are similar 
to those of the beet armyworm. The egg masses are larger and covered by a gray cottony material. The 
larvae atta.i.n a length of 1.5 to 2.0 inches, are black with a prominent yellowish stripe and several 
narrow bright ones on each side of the body. An intense black spot is usually visible on each side of the 
first legless segment behind the head.

Specific treatment thresholds have not been established for armyworms on beans and treatment is 
seldom necessary. While these pests may be present anytime from June through September, populations 
are usually most damaging in late summer. In those rare instances where control measures are required, 
the beet armyworm is more difficult to control than the western yellowstriped armyworm. Insecticide 
applications will be most effective if applied against small larvae.

Armyworms skeletonize leaves when feeding in colonies shortly after hatching. Larvae that are half 
grown or more will feed singly on leaves and bean pods. Damaged pods will have holes in the pod and 
one or two beans gouged out.

Controls



Biological: 
Common natural enemies of armyworms include the parasite Hyposoter exiguae and numerous general 
predators including assassin bugs, damsel bugs, and spiders. An organically acceptable method would be 
sprays of Bacillus thuringiensis. 

●     Bacillus thuringiensis. 0 days PHI. Applied at a rate of 0.009 -0.113 lb a.i./acre. This material 
may be less effective than broad-spectrum insecticides, but it does not destroy natural enemies of 
corn earworm. Control is maximized by thorough coverage and by making applications when 
larvae are small. In 1997, 604 lb a.i. were applied to 10.81% of the bean acreage 1 time at a 
median application rate of 0.11 lb a.i./acre.

Chemical: 

●     Acephate - 14 days PHI. Apply 0.75 - 1 lb a.i. per acre. Apply when eggs or insects first appear. 
Repeat at 7 to 10 day intervals as necessary. Severe insect infestations use higher rates. May 
result in mite outbreaks. In 1997, 21,633 lb a.i. were applied to 50.2% of the bean acreage 1 time 
at a median application rate of 0.9 lb a.i./acre.

●     Carbaryl - 14 days PHI. Applied at a rate of 1 - 1.5 lbs a.i. per acre. Repeat applications as 
necessary up to a total of 4 times but not more than once every 7 days. Do not apply more than 6 
lbs a.i. per acre per crop. Use lower rates for light to moderate populations and smaller instars 
and to provide maximum survival of beneficial insects and spiders. Use the higher rates for heavy 
populations and larger instars. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 
time at a median application rate of 1.2 lb a.i./acre. Carbaryl is harmful to beneficials and may 
cause mite outbreaks. 

●     Endosulfan - 3 days PHI. Applied at a rate of 1 lb a.i./acre. Make applications when insects 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean 
acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.

●     Esfenvalerate - 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre.

●     Methomyl - 3 days PHI. Applied at a rate of 0.45 - 0.90 lb a.i./acre. Do not apply more than 4.5 
lb a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were applied 
to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. Harmful to 
beneficial insects and may cause mite outbreaks.

●     Naled - Applied at a rate of 0.94-1.4 lb a.i./A. 1 day PHI. REI 48 to 72 hours (depending on 



application rate). In 1997, 2,496 lb a.i. were applied to 4.82% of the bean acreage 1 time at a 
median application rate of 1.01 lb a.i./acre. 

 
 

Black cutworm, Agrotis ipsilon 
Variegated cutworm, Peridroma saucia

Adults are moths approximately 1 inch long with a wingspan of 1.25 to 2 inches and vary widely in 
coloration. Eggs are somewhat flattened on top, white to dull or off-white in color, and ribbed. They are 
generally deposited in massed rows. Eggs may be deposited on crop foliage, but are frequently found on 
weeds. Fully grown larvae range from 1 to 1.75 inches in length.

Cutworms are most active and cause the most damage during spring and early summer months. The 
larvae normally hide under debris on the soil surface during the day, but are active, voracious feeders at 
night. Some cutworms climb into the host plant to feed, but many stay on the ground, cutting seedling 
host plants off at or just below the soil surface. Usually, it is necessary to dig in the soil to find cutworm 
larvae and to determine the extent of the infestation and the size of the cutworms involved.

If the cutworm population is reducing the plant stand, treatment should occur during the seedling stage. 
Frequently, the damage is most serious at the edges of a field, but stand loss can occur in a spotty pattern 
throughout the field.

Treatments in fields destined for processing are rarely necessary.

Controls

Cultural/Biological: 
Eliminating weeds 2 weeks prior to planting both within and adjacent to the field will minimize 
cutworm problems.

●     Bacillius thuringensis. 0 days PHI. Applied at a rate of 0.009 - 0.113 lb a.i./acre. In 1997, 604 lb 
a.i. were applied to 10.81% of the bean acreage 1 time at a median application rate of 0.11 lb a.i./
acre.

Chemical: 

●     Acephate - 14 days PHI. Apply at a rate of 0.5 - 1 lb a.i. per acre. Apply when eggs or insects 
first appear. Repeat at 7 to 10 day intervals as necessary. For severe insect infestations, use 
higher rates. May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 
lb a.i. were applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./
acre.



●     Carbaryl - 14 days PHI. Applied at a rate of 1 lb a.i./acre. Repeat applications as necessary up to 
a total of 4 times but not more than once every 7 days. Do not apply more than 6 lbs a.i. per acre 
per crop. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 time at a median 
application rate of 1.2 lb a.i./acre.

●     Diazinon - (7 day PHI for foliar application.) Applied at a rate of 2 - 4 lbs a.i./acre. Broadcast and 
incorporate into soil just before planting. In 1997, 1,076 lb a.i. were applied to 2.54% of the bean 
acreage 1 time at a median application rate of 1 lb a.i./acre.

●     Endosulfan - 3 days PHI. Applied at a rate of 1 lb a.i./acre. Make applications when insects first 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean 
acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.

●     Esfenvalerate - 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. To control cutworms, apply as 
a seedling spray. In 1997, 31 lb a.i. were applied to 1.98% of the bean acreage 1 time at a median 
application rate of 0.04 lb a.i./acre.

●     Methomyl - 1 day PHI. Applied at a rate of 0.45 lbs a.i./acre to control variegated cutworms. Do 
not apply more than 4.5 lbs a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 
7,202 lb a.i. were applied to 28.57% of the bean acreage 1 time at a median application rate of 
0.45 lb a.i./acre.

 
 

Cabbage looper, Trichoplusia ni 
Alfalfa looper, Autographa californica

Alfalfa looper and cabbage looper larvae are green and have three sets of legs in the front of the body 
(thoracic legs) and only two sets of fatter, unjointed prolegs on the abdomen. They are easily recognized 
because they move by arching their backs. Adults are moths that have dark brown, mottled forewings 
with a characteristic figure-eight marking in the center.

Loopers may occur at any time during the growing season. Infestations early in the season on seedling 
plants may result in damage to cotyledons, new leaves, and terminal buds. Looper eggs are deposited 
singly, usually on the underside of younger leaves, and the larvae feed on larger, more mature leaves. 

Loopers have many natural enemies that frequently keep them below economic levels, unless they are 
killed by insecticide applications.

Controls



Biological: 
Important parasitic wasps include the tiny egg parasite, Trichogramma pretiosum, and four wasps that 
attack the caterpillars: Hyposoter exiguae, Copidosoma truncatellum, Microplitis brassicae, and 
Cortesia medicaginis (alfalfa looper only). The tachinid fly, Voria ruralis, also attacks the caterpillar. In 
some areas, the nuclear polyhedrosis virus, an important biological control agent, occurs naturally in the 
field and kills loopers that it infects. These parasites are available commercially. However, with a 65-
day crop, they are not practical as it takes too long for them to be effective.

●     Bacillus thuringiensis may be applied as a spray. Rate 0.009 - 0.113 lbs a.i./acre. In 1997, 604 lb 
a.i. were applied to 10.81% of the bean acreage 1 time at a median application rate of 0.11 lb a.i./
acre. Bacillus thuringiensis will be least disruptive of natural enemies of other pests.

Chemical: 
Specific treatment thresholds have not been established for these foliage feeders. Late season 
infestations are insignificant. If damaging numbers are encountered during mid-season creating 
excessive foliage loss, it may reduce crop production. The following insecticides are registered for use:

●     Acephate - 14 days PHI. Apply at a rate of 0.5 - 1 lb a.i. per acre. Apply when eggs or insects 
first appear. Repeat at 7 to 10 day intervals as necessary. For severe insect infestations, use 
higher rates. May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 
lb a.i. were applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./
acre.

●     Carbaryl - 14 days PHI. Applied at a rate of 1.5 lbs a.i./acre. Repeat applications as necessary up 
to a total of 4 times but not more than once every 7 days. Do not apply more than 6 lbs a.i. per 
acre per crop. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 time at a median 
application rate of 1.2 lb a.i./acre. May result in mite outbreaks.

●     Esfenvalerate - 3 days PHI. Applied at a rate of 0.03-0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre.

●     Methomyl - 3 days PHI. Applied at a rate of 0.45 - 0.90 lb a.i./acre. Do not apply more than 4.5 
lbs a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were 
applied to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. 
May result in mite outbreaks.

 
 

Corn earworm, Heliothis zea



Corn earworm moths are most active during evening and night. They are about 0.75 inch long, rather 
robust, with a wing span of 1 to 1.5 inches, and adults range from olive green, to tan, to dark reddish 
brown in color. Young larvae are greenish with black heads with conspicuous black hairs on the body. 
Fully developed worms are about 1.5 inches long and range in color from pale green or pinkish to brown.

The corn earworm may be present throughout the season but is most abundant during August and 
September. In beans, larvae feed on leaves, buds, flowers, and within pods. When feeding in larger 
immature pods, the larvae may destroy several beans before leaving the pod.

Sampling should start at bloom in conjunction with sampling for lygus bug populations. The sweep net 
should be inspected for small worms. While sweeping is not an effective sampling method for corn 
earworms, the presence of small worms in the net indicates a problem may be developing. Beating and 
inspecting for worms on pans, sleds or sheets will provide some indication of the presence of small 
worms. There is no precise economic threshold established for initiating control for corn earworm on 
beans.

This pest is not a significant problem in processed beans as only 2% or less of the acres are treated.

Controls

Chemical: 

●     Acephate - 14 days PHI. Apply at a rate of 0.75 - 1 lb a.i. per acre. Apply when eggs or insects 
first appear. Repeat at 7 to 10 day intervals as necessary. For severe insect infestations, use 
higher rates. May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 
lb a.i. were applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./
acre. 

●     Carbaryl - 14 days PHI. Applied at a rate of 0.54 - 1.50 lbs a.i./acre. Repeat applications as 
necessary up to a total of 4 times but not more than once every 7 days. Do not apply more than 6 
lbs a.i. per acre per crop. Use lower rates for light to moderate populations and smaller instars 
and to provide maximum survival of beneficial insects and spiders. Use the higher rates for heavy 
populations and larger instars. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 
time at a median application rate of 1.2 lb a.i./acre. May result in mite outbreaks.

●     Esfenvalerate - 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre.

●     Methomyl - 3 days PHI. Applied at a rate of 0.45 - 0.90 lb a.i./acre. Do not apply more than 4.5 
lbs a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were 
applied to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. 



May result in mite outbreaks.

 
 

Silverleaf whitefly, Bemisia argentifolii

Silverleaf whiteflies are small insects about 0.06 inch long. The body and wings of adults are covered 
with a fine, whitish powdery wax, opaque in appearance. Whiteflies colonize on the underside of leaves. 
Adults and eggs are commonly found on the lower surface of younger leaves, and the scale-like nymphal 
stages on somewhat older leaves. Clouds of small white insects fly up when plants are disturbed.

Silverleaf whiteflies generally are not a serious problem in beans. When present, infestations are 
frequently restricted to small areas and to the field edge. Infested leaves will be slightly curled and 
copious quantities of honeydew may be deposited on leaves, resulting in a sticky, shiny appearance.

Controls

Biological: 
Several wasps, including species in the Encarsia and Eretmocerus genera parasitize whiteflies. Bigeyed 
bugs, lacewing larvae, and lady beetles also prey upon whitefly nymphs. Silverleaf whitefly is an 
introduced pest that has escaped its natural enemies. Some indigenous native parasites and predators do 
attack it, but do not keep it below damaging numbers. 

The lady beetle Delphastus pusillus is being introduced into southern California to assist in biological 
control.

Chemical: 
Clarified Hydrophobic Extract of Neem Oil (90% a.i.). Rate: 1.0 - 2.0% in 30-100 gallons of water per 
acre or 1.8 lb a.i./acre for low volume. Apply no more than 2 gals/acre in solution per application. In 
1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at a median application rate of 0.94 lb 
a.i./acre.

●     Endosulfan - 3 days PHI. Applied at a rate of 1 lb a.i./acre. Make applications when insects 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean 
acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.

 
 

Lygus Bug, Lygus hesperus, Lygus elisus

The lygus bug adult is approximately 0.25 inch long and about half as wide. It is generally brownish, but 



varies from green to straw-colored, to tawny to light brown; the body is marked with a pattern of 
different shades of brown and occasionally yellow or red marks. A prominent V-shaped yellowish area 
is near the center of the body at the base of the wings. Eggs, inserted partially or entirely into plant 
tissue, are bean-shaped with the outer end blunt or squarely cut off and are very difficult to spot. 
Nymphs are yellow green at first but darken rapidly and have four dots, often black, on the thorax, and 
one of the abdominal base. Antennae of the young are generally reddish.

Lygus bugs may be present throughout the season and can be highly destructive to a bean crop. The type 
of damage varies with plant age. During early bud and flowering stages, lygus bugs cause bud and 
flower loss resulting in reduced yields. Lygus bugs feeding on young, developing seeds cause pitting and 
blemishes on table market beans and reduce germination in seed beans.

Cultural: 
Lygus are likely to move when other food sources become unsuitable. Common weeds that are good 
hosts of lygus bugs include pigweed and wild radish. Nearby, mowed alfalfa fields are commonly a 
source of large numbers of lygus bug adults. A number of practices may be employed to reduce or 
control the movement of adults from alfalfa into nearby bean fields. These techniques leave uncut, tall 
alfalfa (which is attractive to lygus bug adults) within or near the cut area.

Research: 
A breeding program is underway to develop beans with host plant resistance to lygus bugs.

Monitoring: 
The field should be sampled twice weekly during the bud stage to determine lygus bug populations by 
using the standard California insect sweep net. By taking 5 to 10 sweeps in four to six areas of the field 
passing the net through the top of two rows of bean plants, numbers of insects can be determined and 
treatment begun according to the established thresholds: 0.5-2.0 lygus bugs per sweep according to the 
crop and time in season.

Controls

Biological: 
Lygus eggs are often parasitized and killed by a small parasitic wasp, Anaphesiole. Generalist predators, 
such as lacewings and damsel bugs, may prey on lygus bug nymphs. Minimizing applications of broad-
spectrum insecticides should conserve populations of these biological control agents.

Chemical:

●     Acephate - 14 days PHI. Apply at a rate of 0.5 - 1 lb a.i. per acre. Apply when eggs or insects 
first appear. Repeat at 7 to 10 day intervals as necessary. For severe insect infestations, use 
higher rates. May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 
lb a.i. were applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./



acre.

●     Carbaryl - 14 days PHI. Applied at a rate of 1.5 lbs a.i./acre for suppression. Repeat applications 
as necessary up to a total of 4 times but not more than once every 7 days. Do not apply more than 
a total of 6 lbs a.i./acre per crop. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 
1 time at a median application rate of 1.2 lb a.i./acre.

●     Dimethoate - 0 day PHI. Applied at a rate of 0.25 - 0.50 lb a.i./acre. May result in mite outbreak. 
Lygus bug populations may be resistant to dimethoate in some areas. Do not apply when bees are 
present. In 1997, 11,274 lb a.i. were applied to 45.71% of the bean acreage 1 time at a median 
application rate of 0.48 lb a.i./acre.

●     Methomyl - 3 days PHI. Applied at a rate of 0.45 - 0.90 lb a.i./acre. Do not apply more than 4.5 
lbs a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were 
applied to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre.

●     Methyl Parathion - 15 days PHI. Applied at a rate of 0.5 lb a.i./acre. Do not apply more than 3 lbs 
a.i. per season. Do not make at less than 7 day intervals. In 1997, 9 lb a.i. were applied to 0.05% 
of the bean acreage 1 time at a median application rate of 0.47 lb a.i./acre.

●     Naled - Applied at a rate of 0.94-1.4 lb a.i./A. 1 day PHI. REI 48 to 72 hours (depending on 
application rate). In 1997, 2,496 lb a.i. were applied to 4.82% of the bean acreage 1 time at a 
median application rate of 1.01 lb a.i./acre.

 
 

Spider mites

Twospotted spider mite: Tetranychus urticae 
Strawberry spider mite: Tetranychus turkestani 

Pacific spider mite: Tetranychus pacificus

The most common spider mites encountered on beans include the twospotted spider mite, strawberry 
spider mite, and Pacific spider mite. Frequently, infestations include a mixture of spider mite species. 
Adult mites are about 0.06 inch in length, have four pairs of legs, are greenish to pink or cream colored, 
and have various sized black spots on the body. Under warm conditions spider mites move rapidly 
within the colony area. Spider mites have four stages of development: (1) the oval, somewhat translucent 
egg; (2) a six-legged translucent larval stage; (3) an eight-legged nymphal stage; and (4) the eight-legged 
adult stage. A resting or quiescent stage occurs at the end of the larval and nymphal stages. A generation 
may pass in as few as 5 to 7 days in mid-summer, or in a month during cool periods.

All active stages of spider mites damage beans by sucking juices from infested leaves and pods. 



Damaged leaves become somewhat stippled on the upper surface and grayish due to webbing on the 
undersurface. 

There is no precise survey technique for evaluating spider mite infestations. Infestations usually begin 
on the lower portions of the plants and move upward as mite numbers increase. Evaluating spider mite 
infestations is most efficient if randomly selected, older, lower leaves are picked and inspected for 
stippling on the upper surface and webbing, mites, and feeding scars on the lower surface. If spider 
mites can be found easily on older leaves at early bloom and prior to the first insecticide application for 
lygus bug control, it would be advisable to use an acaricide at the time of the first treatment for lygus 
bug control.

Controls

Biological: 
Keeping fields, field margins, and irrigation ditches clean of weed hosts can reduce spider mite 
problems. Spider mite populations may increase more rapidly in areas where dust deposits are heavy on 
bean plants. Thus, reducing dust may reduce spider mite problems. Spider mites are usually less severe 
in sprinkler-irrigated fields than in furrow-irrigated fields. Spider mite populations may be held at very 
low levels by a number of insect and mite predators, particularly early in the season. Thrips are effective 
early season predators, feeding primarily on spider mite eggs. Spider mites provide an important food 
source for predators such as minute pirate and bigeyed bugs. Minimizing early season insecticide 
applications, which may reduce populations of beneficials, will reduce spider mite outbreak. Sulfur 
sprays may be of value.

Chemical: 

●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1.0 - 2.0% in 30-100 gallons of 
water per acre or 1.8 lb a.i./acre for low volume. Apply no more than 2 gals/acre in solution per 
application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at a median 
application rate of 0.94 lb a.i./acre.

●     Diazinon- 7 days PHI. Applied at a rate of 0.5 lb a.i./acre. Apply as pests occur. Repeat 
application as necessary every 5 days. Do not make more than 3 applications/season. In 1997, 
1,076 lb a.i. were applied to 2.54% of the bean acreage 1 time at a median application rate of 1 lb 
a.i./acre.

●     Dicofol- 21 days PHI. Rate: 0.5-1.5 lb a.i./acre. Apply at first signs of mite buildup and repeat as 
necessary. In 1997, 21,027 lb a.i. were applied to 43.8% of the bean acreage 1 time at a median 
application rate of 1.07 lb a.i./acre.

●     Dimethoate- 0 days PHI. Applied at a rate of 0.25 - 0.50 lb a.i./acre. Do not apply if bees are 
visiting the areas to be treated when crop or weeds are in bloom. In 1997, 11,274 lb a.i. were 



applied to 45.71% of the bean acreage 1 time at a median application rate of 0.48 lb a.i./acre.

●     Sulfur- 0 days PHI. Applied at a rate of 2.4 - 4 lbs a.i./acre. Sulfur is most effective when 
temperatures do not exceed 90 degrees F. In 1997, 5,028 lb a.i. were applied to 1.38% of the bean 
acreage 1 time at a median application rate of 3.73 lb a.i./acre.

●     Disulfoton- Applied at a rate of 1 - 2 lbs a.i./acre (30" row spacing). Place granules in soil 
incorporating band on each side of seed furrow at planting time only. Allow at least 60 days 
between application and harvest. Do not apply directly to seed. Only one application per season 
is allowed. Disulfoton was not used in 1997.

●     Naled- Applied at a rate of 0.94-1.4 lb a.i./A. 1 day PHI. REI 48 to 72 hours (depending on 
application rate). In 1997, 2,496 lb a.i. were applied to 4.82% of the bean acreage 1 time at a 
median application rate of 1.01 lb a.i./acre.

●     Propargite- No longer registered for use on beans. In 1997, 9,058 lb a.i. were applied to 11.69% 
of the bean acreage 1 time at a median application rate of 1.66 lb a.i./acre.

 
 

Aphids

Cowpea aphid, Aphis craccivora 
Bean aphid, Aphis fabae 

Pea aphid, Acyrthosiphon pisum 
Green peach aphid, Myzus persicae

Aphid control in beans is not always necessary. The decision to treat for aphids is based mainly on 
visual counts and the stage of crop development. Measurable thresholds are not available. Frequently 
parasites and predators prevent the infestation from becoming established throughout a field. Hot 
temperatures (greater than 85 degrees F) frequently inhibit buildup of large densities of aphids.

The two most common species encountered on beans are the cowpea aphid and the bean aphid. The 
cowpea aphid is a relatively small aphid, shiny black with legs and antennae white to pale yellow with 
black tips. The bean aphid is slightly larger than the cowpea aphid, and dark olive green to black with 
light-colored legs. The pea aphid, common on peas, is a relatively large, green, somewhat shiny species.

Aphids damage plants by: (1) sucking plant sap which causes heavily infested leaves to curl and stunts 
plants; (2) excreting honeydew which causes sticky, shiny leaves to ultimately turn black because of a 
sooty-mold fungus growth; and (3) spreading plant diseases (a large number of viruses are vectored by 
aphids). Infestations frequently are localized with heavily infested leaves curled downward.



Controls

Biological: 
Common naturally occurring predators of aphids in beans include lady beetles and green lacewings. 
Parasitic wasps attack each of the common aphid species.

Chemical:

●     Acephate- 14 days PHI. Apply at a rate of 0.5 - 1 lb a.i. per acre. Apply when eggs or insects first 
appear. Repeat at 7 to 10 day intervals as necessary. For severe insect infestations, use higher 
rates. May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 lb a.i. 
were applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./acre.

●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1.0 - 2.0% in 30-100 gallons of 
water per acre or 1.8 lb a.i./acre for low volume. Apply no more than 2 gals/acre in solution per 
application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at a median 
application rate of 0.94 lb a.i./acre.

●     Disulfoton- Applied at a rate of 1 - 3 lbs a.i./acre (30" row spacing). Place granules in soil 
incorporating band on each side of seed furrow at planting time only. Allow at least 60 days 
between application and harvest. Do not apply directly to seed. Only one application per season 
is allowed. Disulfoton was not used in 1997.

●     Dimethoate- 0 days PHI. Applied at a rate of 0.25 - 0.50 lb a.i./acre. Do not apply if bees are 
visiting the areas to be treated when crop or weeds are in bloom. In 1997, 11,274 lb a.i. were 
applied to 45.71% of the bean acreage 1 time at a median application rate of 0.48 lb a.i./acre.

●     Endosulfan- 3 days PHI. Applied at a rate of 1 lb a.i./acre. Make applications when insects appear 
or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a maximum 
of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean acreage 1.5 
times at a median application rate of 0.6 lb a.i./acre.

●     Esfenvalerate- 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre. (For control 
of pea aphid.)

●     Malathion- 1 day PHI. Applied at a rate of 1.26 - 1.57 lbs a.i./acre. Do not apply when bees are 
present. In 1997, 1,966 lb a.i. were applied to 4.07% of the bean acreage 1 time at a median 
application rate of 1 lb a.i./acre.

●     Methomyl- 3 days PHI. Applied at a rate of 0.45 - 0.90 lb a.i./acre. Do not apply more than 4.5 



lbs a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were 
applied to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. 
May result in mite outbreaks.

NT>

●     Naled- Applied at a rate of 0.94-1.4 lb a.i./A. 1 day PHI. REI 48 to 72 hours (depending on 
application rate). In 1997, 2,496 lb a.i. were applied to 4.82% of the bean acreage 1 time at a 
median application rate of 1.01 lb a.i./acre.

 
 

Secondary Pests

 
 

Cucumber Beetles

Western spotted cucumber beetle: Diabrotica undecimpunctata 
Western striped cucumber beetle: Acalymma trivittatum

Cucumber beetles are frequently abundant in bean/pea fields, but damage is usually insignificant. 
Specific treatment thresholds have not been established for these foliage feeders. Late season 
infestations are insignificant. If damaging numbers are encountered during mid-season, excessive foliage 
loss may reduce crop production.

The western spotted cucumber beetle is green, 0.25 inch long, and has eleven black spots on its wing 
covers. The whitish worm-like larvae feed on roots of corn and sweetpea as well as on grasses. When 
surrounding areas dry up, adults swarm into the field. A close relative, the western striped cucumber 
beetle, is yellowish and has three black lines down its back. The larvae live in the soil where they feed 
on roots, but adults are foliage and flower feeders.

Cucumber beetles defoliate beans and may damage bean flowers/buds. This pest is also a vector of 
cucumber mosaic virus.

Controls

Chemical:

●     Carbaryl- 14 days PHI. Applied at a rate of 0.5 - 1.5 lb a.i./acre. Repeat applications as necessary 
up to a total of 4 times but not more than once every 7 days. Use lower rates for light to moderate 
populations and smaller instars and to provide maximum survival of beneficial insects and 



spiders. Use the higher rates for heavy populations and larger instars. Do not apply more than a 
total of 6 lbs a.i./acre per crop. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 
time at a median application rate of 1.2 lb a.i./acre.

●     Diazinon- 7 days PHI. Applied at a rate of 0.75 lb a.i./acre. Apply as insects occur. Repeat as 
necessary every 5 days. Do not make more than 3 applications/season. In 1997, 1,076 lb a.i. were 
applied to 2.54% of the bean acreage 1 time at a median application rate of 1 lb a.i./acre.

●     Endosulfan- 3 days PHI. Applied at a rate of 0.5 - 1 lb a.i./acre. Make applications when insects 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean 
acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.

●     Esfenvalerate- 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre.

●     Malathion- 1 day PHI. Applied at a rate of 1.26 - 1.57 lbs a.i./acre. Apply when pests first appear 
and repeat as necessary to maintain control. Do not apply this product or allow it to drift to 
blooming crops or weeds if bees are visiting the treatment area. In 1997, 1,966 lb a.i. were 
applied to 4.07% of the bean acreage 1 time at a median application rate of 1 lb a.i./acre.

●     Methomyl- 1 day PHI. Applied at a rate of 0.23 - 0.45 lb a.i./acre. Do not apply more than 4.5 lbs 
a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were applied to 
28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. May result in 
mite outbreaks.

●     Methyl Parathion- 15 days PHI. Applied at a rate of 0.5 lb a.i./acre. Do not apply more than 3 lbs 
a.i. per season. Do not make at less than 7 day intervals. In 1997, 9 lb a.i. were applied to 0.05% 
of the bean acreage 1 time at a median application rate of 0.47 lb a.i./acre.

 
 

Leafhoppers, Empoasca fabae and Empoasca solana

Several species of leafhoppers are found in beans with Empoasca fabae and Empoasca solana being the 
most common. They are nearly identical morphologically and can only be distinguished by experts. The 
damage they cause is also nearly identical, as are the treatment guidelines. 

Empoasca leafhoppers are small (0.125 inch long), bright green, wedge-shaped insects. The small, 
wingless nymphs (immatures) are also wedge-shaped and green and move rapidly forward, backward, 
and from side to side. Both adults and immatures are found primarily on the underside of leaves.



Empoasca leafhoppers cause a symptom known as hopperburn in which the leaf margins turn yellow, 
particularly at the leaf tip, and these areas soon become necrotic. The entire leaf may become yellowed 
and the symptoms often resemble virus symptoms. The presence of adult and immature leafhoppers on 
the undersurface of the leaf serves to distinguish leafhopper injury from virus symptoms or mineral 
deficiencies. 

Measurable thresholds are not available.

Controls

Chemical:

●     Acephate- 14 days PHI. Apply at a rate of 0.5 - 1 lb a.i. per acre. Apply in water at a minimum of 
2 gals. spray/acre by air or 20-100 gals. spray/acre by ground. Apply when eggs or insects first 
appear. Repeat at 7 to 10 day intervals as necessary. Severe insect infestations, use higher rates. 
May result in mite outbreaks. Do not apply when bees are present. In 1997, 21,633 lb a.i. were 
applied to 50.2% of the bean acreage 1 time at a median application rate of 0.9 lb a.i./acre.

●     Carbaryl- 14 days PHI. Applied at a rate of 1 lb a.i./acre. Repeat applications as necessary up to a 
total of 4 times but not more than once every 7 days. Do not apply more than a total of 6 lbs a.i./
acre per crop. In 1997, 1,231 lb a.i. were applied to 2.42% of the bean acreage 1 time at a median 
application rate of 1.2 lb a.i./acre. May result in mite outbreaks.

●     Diazinon- 7 days PHI. Applied at a rate of 0.5 lb a.i./acre. Apply as pests occur. Repeat 
application as necessary every 5 days. Do not make more than 3 applications/season. In 1997, 
1,076 lb a.i. were applied to 2.54% of the bean acreage 1 time at a median application rate of 1 lb 
a.i./acre.

●     Disulfoton- Applied at a rate of 1 - 2 lbs a.i./acre (30" row spacing). Place granules in soil 
incorporating band on each side of seed furrow at planting time only. Allow at least 60 days 
between application and harvest. Do not apply directly to seed. Only one application per season 
is allowed. Disulfoton was not used in 1997.

●     Dimethoate- 0 days PHI. Applied at a rate of 0.25 - 0.50 lb a.i./acre. Do not apply if bees are 
visiting the areas to be treated when crop or weeds are in bloom. In 1997, 11,274 lb a.i. were 
applied to 45.71% of the bean acreage 1 time at a median application rate of 0.48 lb a.i./acre.

●     Endosulfan- 3 days PHI. Applied at a rate of 0.5 - 1 lb a.i./acre. Make applications when insects 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs a.i. per acre per year. In 1997, 149 lb a.i. were applied to 0.41% of the bean 
acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.



●     Esfenvalerate- 3 days PHI. Applied at a rate of 0.03 - 0.05 lb/a.i./acre. Repeat as needed to 
maintain control but do not exceed 0.2 lb a.i. per acre per season. In 1997, 31 lb a.i. were applied 
to 1.98% of the bean acreage 1 time at a median application rate of 0.04 lb a.i./acre.

●     Malathion- 1 day PHI. Applied at a rate of 0.94 - 1.58 lb a.i./acre. Apply when pests first appear 
and repeat as necessary to maintain control. Do not apply this product or allow it to drift to 
blooming crops or weeds if bees are visiting the treatment area. In 1997, 1,966 lb a.i. were 
applied to 4.07% of the bean acreage 1 time at a median application rate of 1 lb a.i./acre.

●     Methomyl- 1 day PHI for application rates 0.23 - 0.45 lb a.i./acre. 3 days PHI for application 
rates over 0.45 lb a.i./acre. Applied at a rate of 0.23 - 0.90 lb a.i./acre. Do not apply more than 4.5 
lb a.i./acre/crop. Do not make more than 10 applications/crop. In 1997, 7,202 lb a.i. were applied 
to 28.57% of the bean acreage 1 time at a median application rate of 0.45 lb a.i./acre. May result 
in mite outbreaks.

●     Methyl Parathion- 15 days PHI. Applied at a rate of 0.5 lb a.i./acre. Do not apply more than 3 lb a.
i. per season. Do not make at less than 7 day intervals. In 1997, 9 lb a.i. were applied to 0.05% of 
the bean acreage 1 time at a median application rate of 0.47 lb a.i./acre.

 
 

Stink Bugs, Euschistus consperus and others

The adult stink bug is shield shaped, from 0.38 to over 0.5 inch in length and are more than half as wide. 
The range of body color spans green to grayish brown to dark chocolate. The eggs of the stink bug are 
small, white to pinkish or greenish, and barrel shaped. They are desposited on the foliage in clusters. 
Nymphs are oval to shield shaped with a wide range of coloration.

The insect damages the plant with piercing-sucking mouthparts. Stink bugs cause damage similar to that 
of lygus bugs, but are able to feed upon more mature beans than lygus bugs.

Treatment is considered when stink bugs are consistently isolated during sweeping and the field still 
contains small pods.

Controls

Biological: 
There is a complex of native parasitic wasps of stink bugs in California. Recently one such wasp 
Trissoleus basalis has been released in the state. Such wasps can cause up to 80% parasitism of southern 
green stink bug eggs.

Chemical:



●     Carbaryl- 14 days PHI. Applied at a rate of 1 - 1.5 lbs a.i./acre for suppression. Repeat 
applications as necessary up to a total of 4 times but not more than once every 7 days. Use lower 
rates for light to moderate populations and smaller instars and to provide maximum survival of 
beneficial insects and spiders. Use the higher rates for heavy populations and larger instars. Do 
not apply more than a total of 6 lbs. a.i./acre per crop. In 1997, 1,231 lb a.i. were applied to 
2.42% of the bean acreage 1 time at a median application rate of 1.2 lb a.i./acre.

●     Endosulfan- 3 days PHI. Applied at a rate of 0.5 - 1 lb a.i./acre. Make applications when insects 
appear or feeding is noticed. Do not make more than 3 applications per year. Do not exceed a 
maximum of 3.0 lbs active ingredient per acre per year. In 1997, 149 lb a.i. were applied to 
0.41% of the bean acreage 1.5 times at a median application rate of 0.6 lb a.i./acre.

 
 

Occasional Pests

 
 

Garden Symphylans, Scutigerella immaculata

The garden symphylans, also called garden centipede, is not an insect but a member of its own arthropod 
class Symphyla. A fully-grown adult is not more than 0.33 inch long, has 15 body segments and 11-12 
pairs of legs. They are slender, elongated and white in color with prominent antenna. Symphylans may 
damage sprouting seeds, pre- and post emergent seedlings, or older plants. They feed primarily on root 
hairs and rootlets and their ability to injure the crop decreases as plants get larger; however, their pitting 
of older roots may provide entryway for pathogens.

The damage symphylans cause is usually associated with soils that are high in organic matter and have 
good soil structure. Symphylans do not thrive in either compact or sandy soils due to the lack of tunnels 
for their movement, as they cannot make their own burrows.

Research Areas: 
Effectiveness of rotations with nonhost crops has not been studied. Numerous organisms prey on 
symphylans in the field; however, little is known about their effect on symphylan populations.

Controls

Biological/Cultural: 
There is some evidence that packing down the soil surface after planting may reduce injury. Also, 
flooding has been used as a control with mixed results. Flooding requires at least 2 to 3 weeks of 
flooding, is more likely to be effective in late spring and summer than in winter, and is probably most 
effective where there is a high water table. Even in the best of circumstances, flooding will only reduce 



populations, and they can be expected to increase when conditions are again favorable.

Chemical: 
Infested soil can be treated with insecticides. Although their effect is limited because of the organism's 
ability to migrate deep into the soil, they may help in giving plants a chance to establish in a protected 
zone.

●     Chloropicrin + 1,3-dichloropropene- Use overall at 211.9+ lbs a.i./acre and apply during late 
summer or early fall when soil is warm. (Soil fumigant) In 1997, 15,021 lb 1,3-dichloropropene 
were applied to 0.99% of the bean acreage 1 time at a median application rate of 38.5 lb a.i./acre. 
Chloropicrin was not used in 1997.

●     Ethoprop- Applied at a rate of 0.14 - 0.18 lb a.i./1000 feet or 2 - 3 lb a.i. broadcast per acre. 
Apply at planting or up to 3 days before planting. Band: apply 12-15" band on row (36" row 
spacing). Mix with top 2-4" soil. Do not use as a seed furrow treatment or allow granules to 
contact seed. Broadcast: apply using suggested rate per acre and mix with top 2-4" soil. Make 
only 1 application/crop. Ethoprop was not used in 1997.

●     Metam Sodium- Recommended rate 63.6 lbs. a.i./acre. Treat during July-August when 
symphylans are in the upper soil surface. In 1997, 18,464 lb a.i. were applied to 0.72% of the 
bean acreage 1 time at a median application rate of 42.33 lb a.i./acre.

●     Fonofos- Applied at a rate of 2 lbs. a.i./acre. Apply prior to planting. In 1997, 1,453 lb a.i. were 
applied to 1.64% of the bean acreage 1 time at a median application rate of 2 lb a.i./acre.

 
 

Leafminers, Liriomyza sativae and Liriomyza trifolii

Leafminer adults are very small flies, 0.1 inch long, black to blue, with parts of the thorax, legs, and 
abdomen yellow. Usually there is a prominent yellow area at the base of the wings. The minute white 
eggs are laid just under the leaf epidermis and hatch in 4 to 6 days. Maggots are normally concealed 
between leaf surfaces in the mines where they feed; they range from yellow to white, are 0.25 to 0.33 
inch long, blunt at the rear end, and pointed in front. Pupation occurs in the mines or in the ground. 
During summer, the life cycle requires about 23 days. There are from three to five generations a year.

Leafminers are occasionally a problem in beans during the latter part of the production season. The 
maggots feed between the upper and lower leaf surfaces causing large whitish blotches, or in the case of 
serpentine leafminers, slender, white, winding tra.i.ls through the interior of the leaf.

Economic thresholds have not been determined on all bean varieties.



Controls

Biological: 
Because of numerous parasites, leafminers are generally not serious pests, but can be sporadic in their 
attacks. The destruction of beneficials by frequent applications of insecticides applied to control other 
pests can result in leafminer outbreaks. Of the numerous parasites that attack leafminers in California, 
the most abundant is the parasitic eulophid wasp, Solenotus intermedius, but Diglyphus spp. and 
Chrysocharis spp. are probably the most important for controlling leafminers.

Chemical:

●     Dimethoate- 0 days PHI. Applied at a rate of 0.25 - 0.50 lb a.i./acre. Do not apply if bees are 
visiting the areas to be treated when crop or weeds are in bloom. In 1997, 11,274 lb a.i. were 
applied to 45.71% of the bean acreage 1 time at a median application rate of 0.48 lb a.i./acre.

●     Diazinon- 7 days PHI. Applied at a rate of 1-1.5 lb a.i./acre for Dipterous Leafminers. Apply as 
insects occur. Repeat as necessary every 5 days. Do not make more than 3 applications/season. 
Diazinon will not control organophosphate-resistant leafminers. In 1997, 1,076 lb a.i. were 
applied to 2.54% of the bean acreage 1 time at a median application rate of 1 lb a.i./acre. 

 
 
 
 

Diseases

White Mold, Sclerotinia sclerotiorum6

The fungus pathogen, Sclerotinia sclerotiorum, causes white mold. Symptoms usually appear about 7 
days after full bloom; blossoms generally are the first part of the plant to be colonized. Initial field 
symptoms are irregularly shaped water-soaked spots on stems followed by similar spots on branches and 
leaves. These spots enlarge into soft watery rots of affected parts. Under moist conditions, a white 
cottony growth of external mycelium spreads over these parts, and small hard black bodies called 
sclerotia develop in it. Leaves distant from these lesions become yellow and then brown and often drop 
off. The infected plant wilts as the disease progresses and the leaf canopy opens up. One or more stem 
lesions can kill the plant. The pods are invaded by the mycelium that advances from infected branches, 
from soil infested from infected fallen leaves and pods, and from ascospores from sclerotia.

Sclerotia may survive in soil for 5 years or more. When temperature, light and moisture are suitable, 
sclerotia within 5 cm of the soil surface germinate to produce apothecia that release ascospores when 
turgid. Ascospores germinate and colonize flowers that are senescing, and the mycelium from colonized 
flowers invades adjacent tissue. 



Controls:

Cultural: 
Certain cultivars develop less disease than others do and upright plants with open architecture can avoid 
the disease. Immunity is not known in common bean.

Rotation with nonhost crops, such as cereals and corn, may reduce disease by reducing initial inoculum. 
However, inoculum may be maintained on weeds or may be carried into the field by wind, irrigation 
water, or insects (such as bees). The disease may be reduced by practices that favor drying of the canopy 
or soil or by reducing canopy density. Timely harvest followed by rapid cooling and storage of healthy 
pods at 7-10 degrees C, can provide simple and effective control of white mold in snap beans.

Chemical:

●     Benomyl- 14 days PHI for snap beans: 28 days PHI for other succulent beans. Apply 1 lb a.i. per 
acre. Apply at initial bloom. Repeat 7-10 days later. Do not exceed 2 lbs a.i./acre per crop per 
season. In 1997, 300 lb a.i. were applied to 1.1% of the bean acreage 1 time at a median 
application rate of 0.75 lb a.i./acre.

●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1% in 25-100 gallons water/acre or 
1.8 lb a.i./acre for low volume applications. Repeat every 7-14 days. Apply no more than 2 
gallons/acre/application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at 
a median application rate of 0.94 lb a.i./acre.

●     DCNA- 2 days PHI. Rate: 1.69 lb a.i./acre (bush varieties); 3 lbs a.i./acre (pole varieties). Begin 
applications when disease is anticipated and continue at 7 day intervals during periods favorable 
to the development of disease. In 1997, 497 lb a.i. were applied to 0.98% of the bean acreage 2.5 
times at a median application rate of 1.16 lb a.i./acre.

●     Iprodione- Rate: 0.75 - 1 lb a.i./acre. Use higher rate under severe disease conditions. Apply as a 
foliar spray at first bloom to when 100% of the plants have one open bloom and again 5-7 days 
later or up to peak bloom if conditions are favorable for disease development. Two applications 
maximum per season, with last application no later than peak bloom. In 1997, 639 lb a.i. were 
applied to 1.7% of the bean acreage 1 time at a median application rate of 0.5 lb a.i./acre. 
(Note: Aerial application is not currently registered for use in California.)

 
 

Rhizoctonia Root Rot, Rhizoctonia solani 7

Rhizoctonia solani causes postemergence damping-off of the seedlings that is characterized by sharp-
edged oval to elliptical reddish brown lesions on the hypocotyl. Heavy infection may girdle the stem and 



the seedlings may die. Often the lesions heal over as the plant ages. Rhizoctonia root canker also 
occasionally occurs on the upper taproots of older plants as discrete, reddish brown lesions.

The pathogen survives between crop seasons as sclerotia or mycelium in soil in or on infested plant 
debris or on perennial plants. It may be borne on or in bean seed. It is generally disseminated in infested 
soil or plant debris by wind, rain, irrigation water and farm equipment. When soils become infested, they 
remain so indefinitely. 

The disease is most severe at 15-18 degrees C. Soil moisture has little effect on disease severity. 
Seedlings and young plants are highly susceptible whereas the disease is rarely a problem on older 
plants.

Controls:

Cultural: 
Some resistance is available in bean breeding lines but not widely available in commercial cultivars. 
Cultural practices such as shallow seeding, rotation of beans with nonhost crops, and planting in warm 
soil may reduce Rhizoctonia root rot.

Chemical:

●     PCNB- Apply 1 - 1.5 lbs a.i./acre, 36" row spacing. Spray planting furrow and covering soil at 
planting time. Avoid spraying directly on seed. Use lower rates of lighter soils. In 1997, 35 lb a.i. 
were applied to 0.09% of the bean acreage 1 time at a median application rate of 0.75 lb a.i./acre.

●     Metam Sodium- Recommended rate: 159 - 318 lbs. a.i./acre. Soil fumigant. Do not seed earlier 
than 21 days after application when tarping method is used. In 1997, 18,464 lb a.i. were applied 
to 0.72% of the bean acreage 1 time at a median application rate of 42.33 lb a.i./acre.

 
 

Seedling Disease, Pythium spp.7

Pythium spp. usually cause preemergence rot and in some cases damping-off of young seedlings. 
Symptoms include water-soaked lesions with eventual collapse of the hypocotyl at or below ground. 
Occasionally, older plants are infected and develop water-soaked lesions that extend some distance up 
the stem, causing a linear band of dead cortical tissue.

The fungus survives in soil as thick-walled oospores and/or sporangia. The spores remain quiescent until 
stimulated to germinate by nutrients (seed or root exudates). Secondary infections may arise from the 
initial infection from zoospores released from sporangia. Zoospores can swim a short distance in water 
films in soil, enhancing movement. Oospores formed in infected tissue are released into the soil when 



the tissue is further decayed. Oospores can be moved long distances in infected soil that is carried by 
wind or water or on contaminated equipment. 

Pythium spp. are ubiquitous in soil due to their broad host ranges, their ability to colonize 
saprophytically fresh organic matter in soil and their persistent oospores. Soil temperature and moisture 
influence incidence and severity of the disease. Most Pythium spp. are active during cool, wet weather 
but high temperatures favor P. aphanidermatum. Seedling diseases caused by Pythium spp. are usually 
not severe unless beans are planted in cold soils or over watered. Disease severity increases with 
increasing soil moisture.

Controls:

Cultural/Organic: 
Some reports suggest deep tillage results in less disease. Also, planting in warmer soils helps control the 
low temperature Pythium spp. Avoidance of heavily infested fields is another measure that can reduce 
losses. Biologically treated seeds are another option.

Chemical:

●     Metalaxyl- Apply as a seed treatment at 0.5 - 1.0 oz (50% a.i.) per 100 lbs. seed. In 1997, 92.67 
lb a.i. were applied to 355,900 pounds of bean seeds in California.

●     Metam Sodium- Recommended rate: 159 - 318 lbs. a.i./acre. Soil fumigant. Do not seed earlier 
than 21 days after application when tarping method is used. In 1997, 18,464 lb a.i. were applied 
to 0.72% of the bean acreage 1 time at a median application rate of 42.33 lb a.i./acre.

 
 

Black Root Rot, Thielaviopsis basicola 6

Thielaviopsis basicola causes a black root rot on young seedlings and older plants. The dark 
discoloration of roots and the presence of typical chlamydospores (visible with a microscope) are 
diagnostic of this pathogen.

Initial symptoms appear as elongated, narrow lesions on the hypocotyl and root tissues. The lesions 
begin as reddish purple and become dark charcoal to black. The lesions coalesce and form large black 
areas as the disease progresses. They may remain superficial and cause limited damage or become deep 
and cause stunting, premature defoliation, and plant death.

The pathogen is disseminated within and between bean fields by movement of infested soil, infected 
host tissues, colonized debris, drainage water, or irrigation water. It grows and sporulates most 
abundantly at high temperatures (25-28 degrees C) but damages beans most severely at lower 



temperatures (15-20 degrees C). The pathogen appears to be favored by high moisture, neutral to 
alkaline soils, and nitrogen fertilizers.

Controls:

Cultural: 
The breeding lines 2114-12 and P.I. 203958 show high levels of resistance. 

Chemical:

●     PCNB- Apply 1 - 1.5 lbs a.i./acre, 36" row spacing. Spray planting furrow and covering soil at 
planting time. Avoid spraying directly on seed. Use lower rates of lighter soils. In 1997, 35 lb a.i. 
were applied to 0.09% of the bean acreage 1 time at a median application rate of 0.75 lb a.i./acre.

 
 

Rust, Uromyces appendiculatus8

The disease occurs worldwide but is most common in humid, temperate areas. Yield losses can approach 
100% and are directly related to onset of disease and severity of infection. The bean rust pathogen, 
Uromyces appendiculatus, causes a reddish brown, circular pustule on leaves or pods which ruptures the 
epidermis to produce abundant, powdery urediniospores. The pustule may vary in size from that of a 
pinpoint to 1-2 mm in diameter or larger. Initial symptoms appear 5-6 days after infection as minute, 
whitish, slightly raised spots that enlarge slightly, rupture 7-9 days after infection, and produce reddish 
brown urediniospores. Bean rust most frequently affects leaves but also affects pods, stems, and all other 
aboveground, green portions of bean plants.

Controls:

Cultural: 
Most bean cultivars are resistant to a few races of the rust pathogen, but only a few are resistant to most 
races. Rotation with nonhost crops, prevention of volunteer beans, and elimination of bean debris that 
may bear spores can reduce initial inoculum. Adjustment of planting dates to minimize exposure of the 
crop to long dew periods and temperatures favorable to infection can effectively reduce rust incidence in 
many areas.

Chemical:

●     Chlorothalonil- 7 days PHI. Rate: 1.0 - 2.2 lbs a.i./acre. Begin applications during early bloom 
stage or when disease first threatens and repeat at weekly intervals or as necessary. In 1997, 473 
lb a.i. were applied to 0.84% of the bean acreage 1 time at a median application rate of 1.51 lb a.
i./acre.



●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1% in 25-100 gallons water/acre or 
1.8 lb a.i./acre for low volume applications. Repeat every 7-14 days. Apply no more than 2 
gallons/acre/application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at 
a median application rate of 0.94 lb a.i./acre.

 
 

Fusarium Root Rot, Fusarium solani 6

Fusarium root rot is caused by the organism Fusarium solani. Initial symptoms are narrow, longitudinal, 
red to brown streaks on the hypocotyls and taproots of 7 to 10 day old seedlings. The streaking 
progresses to the cortex of the hypocotyl and older portions of the root with general necrosis confined to 
the cortex cells. When root growth is restricted, the entire root system is attacked by the pathogen and 
may be destroyed. Numerous adventitious roots (from the hypocotyl) are produced by diseased plants in 
longitudinal rows near the soil surface. In severe infections, plants are stunted and primary leaves turn 
yellow and drop off.

The pathogen resides in soil mainly as thick walled chlamydospores that germinate rapidly when 
stimulated by nutrients exuded by germinating seeds and root tips. Resulting hyphae penetrate the bean 
plant directly and through stomata and wounds. When infected tissue degenerates, conidia and hyphae 
convert to chlamydospores to complete the life cycle.

Non-susceptible plant seeds and roots as well as organic matter can play host to Fusarium solani 
chlamydospores that germinate and reproduce in nearby soil; thus, the fungus may survive in infested 
fields indefinitely. The viability of the fungus has been shown to survive saprophytically in soil planted 
continuously to nonhost crops for decades reaching pathogenic potential only by multiplying on bean 
crops.

Controls:

Cultural: 
Use of resistant or tolerant bean cultivars plus good soil management control Fusarium root rot most 
effectively. As soil conditions greatly affect Fusarium root rot, cultural practices can be used to 
counteract the disease. Soil mounded around the plants can increase adventitious root formation and 
reduce the damaging effects of the disease on plant productivity. Warm soils (20+ degrees C) with near 
optimal soil water potential will generally support a bean crop which suffers little from Fusarium root 
rot. The most effective means of root rot control is the minimization of soil compaction via crop 
rotation, chiseling at planting, non cultivation of wet soils, and reducing pressure exerted by wheels on 
soil surface. The addition of large amounts of organic matter by rotation with crops such as small grains 
and alfalfa tends to counteract root rot by reducing compaction and increasing water-holding capacity of 
the soil. Sometimes, however, non-decomposed organic matter from almost any previous crop may be 
toxic to bean roots and increase root rot. 



Chemical:

●     Benomyl- 14 days PHI for snap beans: 28 days PHI for other succulent beans. Apply 1 lb a.i. per 
acre. Apply at initial bloom. Repeat 7-10 days later. Do not exceed 2 lbs a.i./acre per crop per 
season. In 1997, 300 lb a.i. were applied to 1.1% of the bean acreage 1 time at a median 
application rate of 0.75 lb a.i./acre.

●     Methyl bromide- Recommended rates: 180 - 300 lbs. a.i./acre. Soil fumigant. In 1997, 34.3 lb 
methyl bromide was used to treat 35 non-acre units.

 
 

Powdery Mildew, Erysiphe polygoni7

When disease appears late in the season, which is typical, there is little threat to crop productivity. 
However, infections during flowering or early pod formation may warrant control methods. Powdery 
mildew, caused by the fungus Erysiphe polygoni, begins with slightly darkened, mottled spots on upper 
leaves which later become covered by a circular growth of white, superficial, powdery mildew. The 
entire leaf and plant may be covered by cottony fungal growth and may become distorted and yellow. 
Premature senescence may occur. Stems and pods can be infected, leading to additional yield loss. Seed 
transmission results from infection of the seed coat. Pods may be stunted, malformed or killed.

Wind disperses conidia which infect plant parts at any stage of development. Low humidity and low 
temperatures favor infection. The fungus can survive on contaminated seed and debris.

Controls:

Cultural/Organic: 
Certain cultivars are resistant; however, the resistance may not be stable over time as the fungus is 
pathogenically variable. Crop rotation with non-host crops (cereals and corn) may reduce disease by 
reducing initial inoculum.

Chemical:

●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1% in 25-100 gallons water/acre or 
1.8 lb a.i./acre for low volume applications. Repeat every 7-14 days. Apply no more than 2 
gallons/acre/application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at 
a median application rate of 0.94 lb a.i./acre.

●     Sulfur- Rate: 2.4 - 5.6 lbs a.i./acre. Start at early leaf stage. Repeat every 10-14 days with or 
without other pesticides immediately after a rain. In 1997, 5,028 lb a.i. were applied to 1.38% of 



the bean acreage 1 time at a median application rate of 3.73 lb a.i./acre.

 
 

Gray Mold, Botrytis cinerae8

Gray mold, caused by the fungus Botrytis cinerea, is a common disease of green beans in cool and warm 
temperature zones. Symptoms begin on senescent cotyledons or on tissues damaged by environment 
factors (frost, wind, and machinery). The lesion is at first dark and water-soaked or translucent, flaccid 
and slimy. The fungus colonizes senescent blossoms and quickly invades the pod or any plant organ the 
flower falls into. Infection is favored by humid conditions, when a water film persists between the 
flower and underlying tissue. Obvious gray to fawn lesions form on leaves; longitudinal brown streaks 
form on stems and petioles; and the lesions on pods are initially water-soaked, then grayish brown and 
sunken. 

Botrytis has several hundred hosts among crop plants and weeds. Conidia are disseminated in the air as 
well as splashing water, but most infections occur close to the inoculum source. The optimum 
temperature for infection is near 20 degrees C. 

Controls:

Cultural: 
Cultural practices that reduce plant-surface wetness can be manipulated for disease control. Dense, 
unthinned rows that are perpendicular to the prevailing wind, over-fertilization with nitrogen, over-
irrigation and overhead irrigation should be avoided. Weeds should be controlled, since they provide 
alternative sites for sporulation and a favorable microclimate for infection. Holding pods at 7-10 degrees 
C with adequate ventilation controls transit pod rots and nesting. Sclerotia that overwinter and provide 
the main source of initial inoculum should be plowed under with the crop and weed debris. Cereals and 
corn are rarely hosts for B. cinerea and should precede beans in disease-prone areas. Resistant cultivars 
are available which avoid disease by resisting lodging; having an upright, open habit; having small, non-
persistent flowers; and carrying pods that do not touch the soil.

Chemical:

●     Benomyl- 14 days PHI for snap beans: 28 days PHI for other succulent beans. Apply 1 lb a.i. per 
acre. Apply at initial bloom. Repeat 7-10 days later. Do not exceed 2 lbs a.i./acre per crop per 
season. In 1997, 300 lb a.i. were applied to 1.1% of the bean acreage 1 time at a median 
application rate of 0.75 lb a.i./acre.

●     Chlorothalonil- 7 days PHI. Rate: 2.2 lbs a.i./acre. Begin applications during early bloom stage or 
when disease first threatens and repeat at weekly intervals or as necessary. In 1997, 473 lb a.i. 
were applied to 0.84% of the bean acreage 1 time at a median application rate of 1.51 lb a.i./acre.



●     Clarified Hydrophobic Extract of Neem Oil (90% a.i.)- Rate: 1% in 25-100 gallons water/acre or 
1.8 lb a.i./acre for low volume applications. Repeat every 7-14 days. Apply no more than 2 
gallons/acre/application. In 1997, 190 lb a.i. were applied to 0.66% of the bean acreage 1 time at 
a median application rate of 0.94 lb a.i./acre.

●     Iprodione- Rate: 0.75 - 1.0 lbs a.i./acre. Use higher rate under severe disease conditions. Apply as 
a foliar spray at first bloom to when 100% of the plants have one open bloom and again 5-7 days 
later or up to peak bloom if conditions are favorable for disease development. Two applications 
maximum per season, with last application no later than peak bloom. In 1997, 639 lb a.i. were 
applied to 1.7% of the bean acreage 1 time at a median application rate of 0.5 lb a.i./acre. 
(Note: Aerial application is not currently registered for use in California.)

 
 

Viruses 6

Curly Top 
Beet curly top geminivirus

List viruses and diseases in order of importance.

Curly top virus causes plants to show a down-cupping, puckering, and wrinkling of infected leaves 
which become thick and brittle and may turn dark green. When plants are infected at an early stage, 
there is considerable dwarfing and stunting whereas plants infected at later stages may senesce early, 
lose flowers and produce stunted pods.

Curly top virus has a wide host range that includes beans, tomatoes, peppers, sugarbeet, melons, and 
other crops. Perennial and annual weeds (Russian thistle, mustard) provide overwintering habitats in 
areas such as the foothills surrounding the Central Valley of California. These hosts provide the virus for 
the beet leafhopper Circulifer tenellus that is transmitted to beans and other crops via this vector as it 
migrates from the foothills into agricultural areas. Yield losses vary considerably from year to year, and 
can be directly associated with high leafhopper populations.

Control:

Biological: 
Use of bean varieties that are resistant or tolerant to the curly top virus. Also, a statewide aerial spray 
program that targets high leafhopper populations with insecticidal sprays may provide some control.

Chemical: 
None cited



 
 

Bean Common Mosaic 
Bean common mosaic potyvirus

Bean common mosaic is a seed-transmitted virus and thus is the most common and widespread virus of 
common bean. The virus has a relatively narrow host range that includes various legumes but in nature it 
is usually found in common bean. Once introduced into a field via seed, the virus is spread by various 
aphid species.

The two main types of symptoms caused by bean common mosaic include: common mosaic; and, 
necrosis or hypersensitive death. Which symptom is presented depends both on the strain of the virus 
and on whether the bean cultivar possesses the dominant I gene which confers resistance to certain 
strains of bean common mosaic virus (nonnecrotic strain) or a hypersensitive reaction upon infection by 
other strains (necrotic strains).

Common mosaic symptoms include leaves that show a light green or yellow and dark green mosaic 
pattern that is typically accompanied by puckering, distortion, and downward curling and rolling. Young 
plants may be stunted and distorted. Pods are smaller and contain fewer seeds than uninfected plants, but 
infected seed appears normal.

Necrosis (black root) initially causes small, red-brown spots that expand into dark brown or necrotic 
veins. The necrotic reaction causes wilting, necrosis and death of the young leaves and apical meristem. 
The plant eventually dies and cross sections of the stems and pods reveal brown-red streaking.

Bean common mosaic is related to bean yellow mosaic polyvirus and is a member of the polyvirus group 
of plant viruses. The two can be differentiated based on symptoms, host range, seed transmissibility and 
antibody tests. 

Controls:

Biological: 
Certified seed free of the virus and/or the use of resistant varieties can provide effective control. The 
dominant I gene confers resistance to all known bean common mosaic strains. However, presence of 
necrotic bean common mosaic strains would result in serious losses on such varieties due to necrosis and 
plant death. 

Chemical: 
Controlling aphids with insecticides to minimize spread of the virus is not generally effective or 
recommended.

 



 
 
 

Nematodes

Root knot nematodes: Meloidogyne incognita, M. arenaria, 
M. hapla, and M. javanica

Lesion nematodes: Pratylenchus scribneri and Pratylenchus spp.

Only two species of plant parasitic nematodes are frequently encountered on beans: Meloidogyne spp. 
(root-knot nematode) and Pratylenchus spp. (lesion nematode). They survive in soil and plant tissues 
and several species may occur in a single field. They have a wide host range and vary in their 
environmental requirements and in the symptoms they cause.

Only root knot nematodes (Meloidogyne) are known to cause significant damage. Yield reductions due 
to high populations of root knot nematodes may range from 45 to 90%. Yield losses due to root knot 
infestation are typically most severe in light textured soils with good drainage. These nematodes are also 
known to predispose plants to other soilborne pathogens that cause root rot and wilt diseases.

Above ground symptoms of severe root knot infestation include patches of chlorotic, stunted, necrotic, 
or wilted plants especially during periods of moisture stress and high temperature. Feeding by root knot 
nematode incites cell enlargement and proliferation resulting in swellings, called galls, on roots. These 
galls are diagnostic for root knot nematode; however, some bean types do not gall much. Severely galled 
roots may be shortened and thickened. Galls which cannot be separated from the root is a good 
diagnostic tool when differentiating galls from the nodules of nitrogen-fixing Rhizobium bacteria. 
Intensive galling seriously reduces root efficiency and may result in permanent wilting, premature 
defoliation, and eventual plant death.

Root-knot nematodes survive in soil as eggs and juveniles. Survival length varies with the species, stage 
of development, soil texture and moisture, soil aeration, and other factors. Nematodes may be 
disseminated in irrigation water, vegetative plant parts, and infested soil adhering to farm implements, 
animals, and people.

Lesion nematodes can be damaging but are infrequently encountered compared to root knot nematode. 
They survive best in cool (10-15 degrees C), moist soils and are most common and most damaging in 
sandy soils where soil moisture or nutrients are limiting. Roots of bean plants infested with lesion 
nematodes are likely to be poorly developed and may exhibit brown-black lesions. Aboveground 
symptoms include low vigor, stunting, chlorosis, and wilting. Damage to roots by lesion nematodes may 
be more severe in the presence of other soilborne pathogens. Lesion nematodes survive as eggs, larvae, 
or adults free in soil or in tissues of host crops in soil. They are spread by infested soil adhering to farm 
implements, machinery, animals, and people and by wind, water, and infected or contaminated 



propagating plant materials.

For effective management, it is important to know the nematode species present and to estimate their 
population. To identify the nematode species, soil samples can be taken and sent to a diagnostic 
laboratory for identification. The local farm advisor can provide information on finding a laboratory for 
extracting and identifying nematodes, and interpreting sample results as well as estimating populations 
in the field.

Controls:

Cultural: 
Integrated pest management is essential to maintain nematode populations below damaging threshold 
levels and to reduce the chances of their introduction to noninfested areas. The extensive host range of 
the nematode makes it difficult to select appropriate rotational crops but planting beans once every two 
or three seasons in rotation with nonhosts can reduce densities. Growing small grains during the winter 
followed by a fallow period during the summer helps to reduce root knot nematode populations. Lesion 
nematode populations are generally affected little by crop rotation but may be reduced by the planting of 
cover crops. Cover crops of oats (cv. Saia), marigolds, rattlebox (Crotalaria spectabilis), hairy indigo 
(Indigo hirsuta), etc., are known to reduce populations of plant parasitic nematodes. Clean fallow and 
green manure will help to reduce populations of Meloidogyne incognita. Also, research in Stanislaus 
County demonstrated that a rotation of root knot nematode resistant processing tomatoes with common 
beans was successful in preventing root knot damage to beans. This is because root knot nematodes were 
unable to reproduce on the resistant tomatoes, thereby reducing soil populations to below damaging 
levels.

Use of highly resistant or tolerant bean cultivars is the most effective and economical method for 
managing root-knot nematodes. However, resistance to one species of root-knot nematodes may be 
independent of resistance to other species.

Equipment should be cleaned with water to remove soil before moving from infested to noninfested 
fields.

Weed free fallow reduces most nematode populations. Fallowing is more effective if the soil is plowed 
and exposed to the sun. Irrigation during the dry period stimulates nematode egg hatch, and so further 
reduces nematode populations if proper weed control is maintained.

Chemical: 
Nematicides (very expensive and may not be justified for a crop such as beans).

●     Chloropicrin + 1,3-dichloro-propene- Rate: 106.9 - 169.3 lbs. a.i. broadcast/acre on mineral soils; 
244.5 - 297 lbs. a.i. broadcast/acre on muck or peat soils. For cyst forming nematodes, increase 
dosage to 213.8 lbs. a.i./acre. Leave soil undisturbed and unplanted for 7 days following 



fumigation (highly toxic). In 1997, 15,021 lb 1,3-dichloropropene were applied to 0.99% of the 
bean acreage 1 time at a median application rate of 38.5 lb a.i./acre. Chloropicrin was not used in 
1997.

●     Ethoprop- Rate: 0.14 - 0.18 lbs a.i./1000 feet or 6 - 8 lbs. a.i. broadcast/acre. Apply at planting or 
up to 3 days before planting. Band: apply 12-15" band on row (36" row spacing). Mix with top 2-
4" of soil. Do not use as a seed furrow treatment or allow granules to contact seed. Broadcast: 
apply using suggested rate per acre and mix with top 2-4" soil. Make only 1 application/crop. 
Ethoprop was not used in 1997.

●     Metam Sodium- Recommended rate: 159 - 318 lbs. a.i./acre. Soil fumigant. Do not seed earlier 
than 21 days after application when tarping method is used. In 1997, 18,464 lb a.i. were applied 
to 0.72% of the bean acreage 1 time at a median application rate of 42.33 lb a.i./acre.

●     Methyl bromide- Recommended rates: 180 - 300 lbs. a.i./acre. Soil fumigant. In 1997, 34.3 lb 
methyl bromide was used to treat 35 non-acre units. 

 
 
 
 

Weeds

Effective weed control requires integration of sound cultural practices and herbicide use. It is necessary 
to carefully plan a program of crop rotation, cultural practices, and herbicide use. The type of program 
developed depends on bean variety, species of weeds, crop rotation, soil type, and irrigation system used 
in growing the crop.

The field should be monitored before harvesting the preceding crop and again about 4 weeks after the 
beans are planted. The dominant weed species should be determined and records maintained of weed 
species and severity of weed infestations for each field planted to beans. Anticipating certain weeds can 
aid greatly in designing the optimum weed control program. Fields severely infested with such perennial 
weeds as bermudagrass, johnsongrass, nutsedge (nutgrass), and field bindweed should be avoided. Weed 
control can also be difficult in fields heavily infested with certain annual weeds such as nightshade, 
groundcherry, and annual morningglory. To obtain a satisfactory crop from a weedy field, a grower must 
select locally adapted bean varieties and appropriate herbicides, and manage the field with care.

Controls:

Cultural techniques aimed at suppressing weed growth, and good farming practices in general, are 
necessary parts of any weed control program.



Preplant. Normal seedbed preparation may temporarily control many annual weeds by leaving 1 to 2 
inches of dry soil on the surface. Some weeds, however, can emerge through several inches of dry soil. 
Moreover, subsequent irrigations will germinate other weed seeds. For these reasons, cultural weed 
control should usually be supplemented with herbicides.

Rows should be properly spaced for the bean type planted. Some bean varieties, particularly vine types, 
can out compete weeds and prevent weed seed germination if cultural methods allow bean plants to 
cover and shade the ground. Bush-type beans should be planted in narrow rows with 30 to 40 inch 
centers; vine-type beans are better suited to 30 to 42 inch beds or two rows on 60 inch beds.

If one week or more passes between bed preparation and planting, aggressive weed seedlings may begin 
to emerge. If this is the case, a blade can be run 1 to 1.5 inches below the soil surface to cut such 
seedlings, giving beans a head start on emerging weeds. This practice conserves more soil moisture than 
other cultural methods. Irrigating beans up, instead of planting into moisture, can cause soil crusting and 
root rot. It can also cause weeds to germinate simultaneously with the beans. Furrow irrigating up is 
especially risky on heavy clay soils.

Postplant. After bean plants are established, cultivation with sweeps, knives, or rolling cultivators can 
significantly limit the growth of weeds that may have survived earlier cultural or chemical control 
methods. Cultivation should be exercised with care to avoid damaging bean seedling stems, or cutting 
shallow roots; such injuries predispose seedlings to soil diseases, and retard crop growth.

Late season weed infestations may not seriously affect bean yields. However, such weeds often hinder 
harvest operations and increase harvesting and cleaning costs. Weed trash can also lower bean quality, 
and the presence of certain toxic weeds (nightshade, groundcherry) can render the beans unsuitable for 
canning. In addition, weeds produce a lot of seed that remains in the soil and can infest succeeding crops.

Herbicides. Preplant herbicides should be combined with cultural methods to achieve optimum weed 
control. Weeds that escape control by preplant herbicides may sometimes be effectively controlled by a 
postplant treatment.

Herbicides registered for use in beans differ in the weeds they control and the conditions under which 
they are optimally used. Rates may vary, depending on the texture, moisture, and organic matter content 
of the soil. In addition, different classes of beans vary in their tolerance to different herbicides, so 
herbicides must be chosen based on the class of beans to be grown. Herbicides can be applied either pre- 
or postemergence, according to the growth stage of the weeds. Preemergence herbicides are applied 
before weeds have emerged, whereas postemergence herbicides control weeds that are actively growing. 
A few herbicides are effective as both pre- and postemergents. Herbicide combinations frequently are 
the most effective way to control multiple weed species.

Most preplant herbicides are applied to the soil surface and mechanically mixed into the soil before the 
crop is planted; these are called preplant incorporated herbicides and require soil moisture for activation.



If not enough soil moisture is present to activate herbicides, the field should be preirrigated. As soon as 
the field is dry enough, the herbicide(s) should be applied and incorporated. Herbicides may be applied 
to existing beds and incorporated with a power tiller, or applied flat, followed by shallow beds. The soil 
should not be worked deeply after incorporation; this will bring untreated soil and weed seeds to the 
surface.

Preplant herbicides should be thoroughly incorporated 2 to 4 inches deep. Depth of incorporation 
depends on soil type, planting depth, herbicide, and weed species. When incorporating with a disc or 
harrow, the soil should be worked to double the depth of incorporation desired (i.e., 4 to 8 inches). 

Herbicides applied to fields before bedding up may be incorporated with discs or springtooth/spiketooth 
harrow combinations. Discs and harrows should be pulled across the field twice at right angles. 
However, applying preplant incorporated herbicides to a flat field and then bedding up may leave the 
furrow bare of treated soil, allowing weeds to grow and requiring subsequent cultivation to remove them.

Chemicals:

●     Alachlor- Applied at a rate of 2.5-3 lb a.i/A. Preplant incorporate. Injury may occur under cold, 
wet soil conditions. Do not use in Kern County. In 1997, 1,835 lb a.i. were applied to 50.2% of 
the bean acreage 1 time at a median application rate of 1.99 lb a.i./acre.

●     Bentazon- Applied at a rate of 0.5-1 lb a.i./A. Postemergence to control yellow nutsedge and 
many broadleaf weeds. May cause bronzing, temporary stunting, and delay maturity on some 
edible bean types, especially when applied when weather is hot and humid. In 1997, 1,058 lb a.i. 
were applied to 2.5% of the bean acreage 1 time at a median application rate of 1.06 lb a.i./acre.

●     Dacthal- Applied at a rate of 4.5 - 10.5 lb a.i./A. Preemergence. Apply at seeding. Can be 
preplant incorporated. Use in combination with another herbicide to increase spectrum of 
broadleaf weeds controlled. Rate depends on soil type and weeds to be controlled. Dacthal was 
not used in 1997.

●     EPTC- Applied at a rate of 3 lb a.i. Preplant incorporate. Use lower rate in coarse, sandy soil. In 
1997, 4,775 lb a.i. were applied to 4.83% of the bean acreage 1 time at a median application rate 
of 2.62 lb a.i./acre.

●     Ethalfluralin- Applied at a rate of 0.56 - 1.125 lb a.i. Preplant incorporate to 2-3 inches. Injury 
may occur at high rates in deep plantings and in cold, wet, or sandy soil. In 1997, 411 lb a.i. were 
applied to 0.85% of the bean acreage 1 time at a median application rate of 0.98 lb a.i./acre.

●     Glyphosate- This product may be applied prior to the emergence of direct seeded vegetables or 
prior to transplanting vegetables. Water carrier volumes of 3 to 10 gallons per acre for ground 



applications and 3 to 5 gallons per acre for aerial applications are recommended. To control 
annual weeds: 12 - 48 fluid ounces/acre. To control perennial weeds: rates dependent on target 
weed. In California only: apply 1 - 5 lb a.i. per acre. In 1997, 8,075 lb a.i. were applied to 6.27% 
of the bean acreage 1 time at a median application rate of 1.71 lb a.i./acre.

●     Metam Sodium- Recommended rate: 79.5 - 238.5 lbs a.i./acre. for broadleaf control. Do not seed 
earlier than 21 days after application when tarping method is used. In 1997, 18,464 lb a.i. were 
applied to 0.72% of the bean acreage 1 time at a median application rate of 42.33 lb a.i./acre.

●     Metolachlor- Applied at a rate of 1.5-3 lb a.i./A. Use in combination with another herbicide to 
increase spectrum of broadleaf weeds controlled. Do not cut for hay within 120 days after 
application. In 1997, 18,520 lb a.i. were applied to 23.88 % of the bean acreage 1 time at a 
median application rate of 1.98 lb a.i./acre.

●     Paraquat- Applied at rate of 0.47-0.94 lb a.i./A. Control of seedling annual grasses and broadleaf 
weeds in stale seedbeds and reduced-tillage planting systems. Restricted Use Pesticide. Preplant, 
preemergence. In 1997, 759 lb a.i. were applied to 1.84% of the bean acreage.

●     Pendimethalin- Applied at a rate of 0.5-1.5 lb a.i./A. Use in combination with another herbicide 
to increase spectrum of broadleaf weeds controlled. Preplant incorporated: apply immediately 
before planting or up to 60 days prior to planting and incorporate within 7 days. Do not use 
preemergence. In 1997, 877 lb a.i. were applied to 2.96% of the bean acreage 1 time at a median 
application rate of 0.83 lb a.i./acre.

●     Sethoxydim- Applied at a rate of 0.47 lb a.i/A. 15-day PHI and 12-hour REI. In 1997, 291 lb a.i. 
were applied to 3.04% of the bean acreage 1 time at a median application rate of 0.26 lb a.i./acre.

●     Trifluralin- Applied at a rate of 0.5 - 1.0 a.i. Preplant incorporate within 24 hours after 
application. In 1997, 5,329 lb a.i. were applied to 24.89% of the bean acreage 1 time at a median 
application rate of 0.5 lb a.i./acre.

Postharvest: 
Snap beans are harvested when they are rapidly growing and developing. Harvest occurs about 8-10 
days after flowering for typical mature snap beans. Beans should be harvested when the fruit is bright 
green, the pod is fleshy and seeds are small and green. After that period, seed development reduces 
quality and the pod becomes pithy and tough and looses green color. Snap beans should be cooled as 
quickly as possible after harvest and packing. Cartons may be hydrocooled if a waxed or wood carton is 
used. Cartons should be allowed to drain and dry; otherwise, this moisture will encourage decay 
pathogens. Cartons may be cooled by forced air to reduce wilting and moisture loss. Snap beans should 
be held at 40 to 45 degrees F and at a relative humidity of 95% or higher. Under these conditions, shelf 
life can be 7-10 days. Decreased quality during postharvest handling is most often associated with water 
loss, chilling injury, and decay. Beans should not be held at temperatures below 40 degrees F. 



Symptoms of chilling injury are surface pitting and russeting, and after removal to warmer temperatures, 
the beans rapidly decay and lose moisture. 

Most snap beans are distributed through fresh produce terminals in Los Angeles and San Francisco or by 
direct sales to buyers from the eastern United States. Along the Central Coast, many producers sell snap 
beans at farmer's markets.5
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Richard Smith, Farm Advisor 
University of California, Cooperative Extension 
Monterey County 
1432 Abbott Street 
Salinas, CA 93901 
(831) 759-7357 
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California Pesticide Impact Assessment Program 
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