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Key Points 
 

• Three native fruit flies feed exclusively on cherries; 4000 flies can emerge from 
the soil under a single tree. 

• If left uncontrolled, nearly 100% fruit damage can occur from cherry fruit flies. 
• Processors have a zero tolerance for cherry fruit flies in cherry shipments. 
• In one test, 1000 cherry fruit fly maggots emerged from fifteen pounds of 

untreated cherries while no maggots emerged from cherries treated with 
insecticides. 

 
Technical Summary 
 
Growers in Michigan, New York, Pennsylvania, Wisconsin, Oregon, and Washington 
produce 720 million pounds of cherries with a value of $386 million from 84,000 acres 
annually. These states produce 85% of the U.S. crop with California making up the 
remainder. Survey data indicate that 94-99% of cherry acres in eastern and north central 
states are sprayed with insecticides while 94-96% of Northwest cherry acres are sprayed 
with insecticides [15].  In California, 80% of the cherry acreage is typically treated with 
insecticides at a cost of $289/acre [30].  The average cost of insecticides on Michigan 
cherries was $47/A in 2006 which represents about 8% of the cost of growing cherries 
while in the Northwest, the cost of insecticides is approximately $76/A, representing 1% 
of production costs [28][6]. Without insecticide sprays, a total loss of the cherry crop is 
projected for the northwest, north central and eastern states. 
 
Eastern/Northern States 
 
Two native flies feed on cultivated cherries in eastern states: the cherry fruit fly (also 
called the cherry maggot) and the black cherry fruit fly.  In the Pacific Northwest the 
western cherry fruit fly feeds on cherries. These three fly species feed exclusively on 
cherries.  These fruit flies are closely related to the apple maggot and the blueberry 
maggot which attack apples and blueberries respectively.  The cherry fruit flies do not 
occur beyond the range of their native host plants [1].  
 
Cherry fruit flies have been reported from all sections of the north central and eastern 
states where cherries are grown.  The earliest records of eastern cherries being attacked 
by fruit flies dates from 1883 [16].  Normally, pin cherry is the wild host for the black 
cherry fruit fly while wild black cherry is the host for the cherry fruit fly [3].  No matter 
where found, even in the most remote parts of the Adirondack Mountains, wild cherries 
are infested by the cherry fruit fly and the black cherry fruit fly [21].  
 
The western cherry fruit fly was first recorded in Oregon in 1908 almost fifty years after 
the planting of the first cherry trees in the state [1].  The infestation spread and by 1930 
most of the cherry-growing areas of the state were infested. The future of the commercial 
cherry industry in Oregon depended on reducing the worm infestations [25]. It was found 
in Washington in the Yakima Valley in 1942 and the Wenatchee area in 1950 [2].  It is 
believed that the western cherry fruit fly is native to the northwest and moved to the 



cultivated cherry from its primary native host, wild bitter cherry [1]. In the Northwest, 
maggot infestations frequently approach 100% of unpicked fruit [24]. 
 
All three flies have similar season biology and damage cherries in the same way.  They 
infest mature or maturing cherries one to three weeks before harvest by depositing 
individual eggs inside the fruit.  Eggs hatch in 3-7 days and young maggots feed on 
cherry flesh, mainly around the pit.  Larval tunnels extend throughout the infested fruit. 
Mature larvae make breathing holes and eventually drop to the ground and penetrate to a 
depth of 1 to 6 inches for pupation.  Pupae spend 9-10 months in the soil and emerge as 
adults the following spring.  There is only one generation per year. 
 
Adult flies emerge from the soil from May to early July when the cherries are about half 
grown.  Peak emergence often coincides with harvest.  4,000-5,000 adult flies can emerge 
from the soil under each tree [10].  Normally, a rainfall sufficient to wet the upper inch of 
soil is required before flies will emerge from the soil.  There are usually ten days between 
fly emergence and egg laying. These flies are sun lovers. During this period, adults feed 
on aphid excretions, moisture, pollen grains, bird droppings and other materials on the 
surface of the leaves and fruit.  Bird droppings serve as an important source of protein 
and nitrogen for the flies.  This is the vulnerable time for control.  
 
Each female may deposit 100 to 300 eggs under the fruit skin over a period of thirty days. 
At the peak egg laying period the female fly lays 10 to 20 eggs per day.  The females are 
able to form new eggs continuously as long as they live [16].  Pairs of cherry fruit flies 
have been observed copulating for 18 hours at a time [16]. 
 
Infested cherries appear normal until the maggots are nearly full grown.  The damaged 
cherries seldom fall to the ground. Damage appears as sunken, shriveled areas on the 
surface of the nearly ripe and ripe fruit. An examination of the interior reveals the plump, 
white maggot [25]. Larval feeding in the fruit will separate the pit from the pulp and 
cause the pulp to turn brown.  Maggots and their frass within the fruit render the product 
unsalable [3].  If left untreated, nearly 100% fruit damage can occur [12].  Cherry fruit 
flies build up in unsprayed abandoned cherry trees or on wild hosts and migrate from 
there to commercial orchards [7].  They can fly several hundred meters searching for a 
new host. 
 
There is zero tolerance for cherry fruit fly, mandated by state and federal law and by the 
marketplace.  Truckload quantities and even entire blocks of fruit may be rejected if any 
larvae from fruit fly are found.  In the 1930s, the standard for No. 1 cherries allowed up 
to seven larvae in a 30-pound tin-or they’d be reduced to No. 2 grade. Now the standard 
is zero [11].  
 
Even though the western cherry fruit fly does very little actual damage to commercial 
fruit and is rarely found in commercial orchards, it is the most important pest of cherries 
in the Northwest because of quarantine restrictions [5]. Sprays are applied as insurance 
and because wild or abandoned cherry trees can be sources of infestations. Quarantine 
agreements with California and export market countries carry a zero tolerance for cherry 



fruit fly larvae in packed fruit.  The California quarantine was established on the grounds 
that they did not have the western cherry fruit fly in their cultivated cherries [1].  Export 
to Far East countries are an important source of income for U.S. cherry growers. Nothing 
more than zero percent infestation is tolerated in this market [12].  Washington State 
Department of Agriculture (WSDA) inspectors are stationed at each cherry packing 
facility during the harvest season to check fruit for infestation as it comes into the 
packinghouse, prior to acceptance, and again after packing.  When a larva is found, the 
entire load of infested fruit is rejected [5]. 
 
In the early 1900s cherry fruit flies were considered among the hardest of orchard pests to 
control.  Such remedies were suggested as destroying the entire crop of infested trees, or 
removing a layer of soil from beneath the trees after the maggots had pupated. 
Cultivation produced minimal effects because substantial populations of adult flies 
emerged from depths down to 36 inches [26]. Such treatments proved of little avail and 
cherry growers looked with discouragement on further plantings of cherries [16].  
Infested orchards were commonly not picked at all. 
 
Research in the early 1900s demonstrated that two applications of lead arsenate were 
effective in reducing cherry fruit fly infestations from as much as one-third the crop to 
less than 1% [16].  The lead arsenate spray was sweetened with molasses since the fruit 
flies lapped up greedily any sweet substances on the foliage [25]. The lead arsenate 
program was the standard for many years. 
 
While the arsenic program resulted in adequate control of the cherry fruit fly, 
considerable difficulty with excessive residues of lead and arsenic were encountered by 
growers using this schedule [17].  Complaints of excessive spray residues of both arsenic 
and lead on harvested cherries in the Hudson River Valley were received in 1936 [18].  
Research in the 1930s with substitutes for lead arsenate for cherry fruit fly control 
indicated that three rotenone applications during the fruit fly period were as effective as 
lead arsenate in reducing fruit fly infestations (from 30% to less than 1%) [19]. 
 
In the 1950s the Michigan State Department of Agriculture maintained an inspection 
service to establish the extent of infestations in Michigan cherry orchards.  Cherry crops 
infested with maggots of cherry fruit flies had to be picked and buried two feet below the 
surface of the ground with a cover of quicklime or be destroyed completely by fire [22]. 
This procedure was very expensive and time consuming. 
 
Research with DDT showed that it was effective for control of cherry fruit fly reducing 
infestations to less than 1% while early research with organophosphates (parathion, 
malathion) demonstrated that populations of cherry fruit fly were reduced by 100% [20].  
Applications of organophosphate insecticides replaced the lead arsenate sprays in the 
1960s. 
 
In an untreated check 260 maggots emerged from two quarts of fruit while no maggots 
emerged from fruit that had been sprayed with parathion [22].  1,000 maggots emerged 



from 15 pounds of cherries from untreated trees while no maggots emerged from the 
cherries treated with parathion. 
 
The zero tolerance for fruit flies has required that growers maintain intensive insecticide 
control programs to achieve perfect control [9]. Control of cherry fruit flies with 
insecticides must be preventative in nature.  Once eggs hatch and larvae bore into the 
cherry, the damage is irreversible.  Spray residue must cover the entire cherry and be at a 
concentration high enough to kill adult flies before they have a chance to lay eggs.  Fly 
emergence extends over a minimum of 6-8 weeks in most areas.  Because of the extended 
flight, most cherries have to be protected with numerous sprays.  A fast growing cherry 
will “outgrow” insecticide coverage, so sprays need to be applied more often as the 
cherries expand in size [8].  
 
Commercial growers begin spraying when the first fly emergence is detected.  Once 
growers commence spraying for cherry fruit flies, they continue to spray every week to 
ten days until harvest is completed [5].  These sprays maintain residues high enough to 
kill adults before they lay eggs [2]. 
 
A survey of Washington state cherry growers reported that growers made 4 insecticide 
applications and western cherry fruit fly was the target of insecticide sprays applied by 
97% of the growers [13].  A survey of cherry growers in six states indicated that cherry 
growers applied an average of four insecticide sprays per acre per year [14]. 
 
In 2000 there were 555 acres of organic cherries in the U.S.  Cherry fruit fly was the 
major barrier to expansion of organic cherry production [4].  Rotenone, the only effective 
organically-approved spray product, was removed from the market leaving organic 
growers with relatively weak organically-acceptable spray materials for cherry fruit fly 
control [5].  Horticultural summer weight mineral oils sprayed weekly controlled cherry 
fruit fly but dulled the skin of the fruit rendering it commercially unacceptable [9].  The 
recent registration of the Entrust formulation of spinosad has provided organic growers 
with an effective material for cherry fruit fly control.  Entrust, applied at seven or ten day 
intervals, resulted in 100% cherry fruit fly control [10].  Spinosad is the active ingredient 
in a bait spray (GF-120) which is also approved for organic growers [29] 
 
Few biocontrol agents for cherry fruit fly presently exist and none are effective in 
reducing the pest to zero levels. Ten parasites of the larvae of the cherry fruit fly have 
been found [26]. The cherry fruit fly and black cherry fruit fly are both parasitized by a 
wasp species.  Neither wasp provides acceptable control in commercial orchards [7]. 
Parasitism of the cherry fruit fly has been very low in unsprayed orchards and averages 
about 2% [26].  Populations develop to infest 100% of the fruit on unsprayed trees [5]. 
 
Although up to 50% of the maggots in wild cherries were parasitized, a total parasitism of 
more than 3% was not found in commercial orchards [26]. It is probable that parasitism is 
low in maggots living in cultivated cherries because of the larger size of the latter in 
comparison with small native fruit [26]. Most of the larval life of the cherry fruit fly is 



spent near the pit and in the large commercial cherries, the opportunities for oviposition 
by parasites are limited [26]. 
 
There is a current research effort to develop control programs aimed at the overwintering 
pupal stage utilizing specific nematodes known to attack insect pupae.  These methods 
have not proven effective to date [9]. The openings on the puparia may be too small for 
nematodes to enter [27]. No more than 1% were infected by nematodes. Nematode 
applications made on soil resulted in only .2% infection of adult cherry fruit flies. In 
contrast, when exposed in laboratories for longer periods of time, the nematodes caused 
45-100% mortality of adult cherry fruit flies [27]. The use of the nematodes would not  
prevent immigrant pregnant female flies from flying into the orchard and laying eggs[29]. 
 
Without effective insecticides for cherry fruit fly control, it has been estimated that after a 
few years, the populations would build up and buyers would increasingly decline to buy 
the fruit after experiencing some maggots in their consumer products [23].  The eastern 
cherry region would likely not be able to produce and market hardly any maggot free 
fruit within just a few years.  The overall result of not having or using effective 
insecticides for cherry insect pests would be a rapid demise of the cherry industry in the 
eastern U.S. because of the inability to produce market acceptable, maggot-free fruit [23]. 
 
Cessation of insecticide sprays would lead to rapid infestation of commercial orchards 
and complete loss of the cherry crop [9].  
 
California 
 
Cherries generally experience less insect pest pressure than other stone fruit commodities 
grown in California; this is largely due to the very early and compressed production 
season of the commodity [31].Lepidopterous larvae cause direct feeding damage to 
developing fruit. 
 
 In the northern San Joaquin Valley, cherry leafhoppers feeding on leaves can vector X-
disease (also called cherry buckskin disease), a major cause of cherry tree mortality. The 
cherry leafhopper overwinters on ornamental hosts. Cherry is a preferred host for the 
species. The disease has eliminated most cherry production in Napa, Sonoma, and Solano 
counties [33].Diseased trees produce pebbly, leathery-skinned pale fruit. 
 
Most cherry orchards receive at least one dormant spray during late fall or winter. Oils 
used with insecticides have been highly effective in controlling pest populations of San 
Jose scale and several other insect and mite pests. Some species of leaf- and fruit-feeding 
lepidopterous larvae are also controlled by use of delayed dormant insecticide 
applications [31].Scales suck plant juices from twigs and limbs and inject a toxin, 
resulting in loss of tree vigor, growth, and productivity. Untreated infestations can kill a 
tree in 1 to 2 years. Due to the damage potential of scales, annual sprays are 
recommended in most cherry-growing regions in California [32].  
 



Fruit-feeding larvae, such as green fruitworm and fruit tree leaf roller are common pests 
in the spring. Leafhoppers and mites are the primary pests of concern during the summer 
months. Earwig feeding on cherries results in shallow, irregular holes [32].  
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