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Key Points 

• In the early 1900s, insects reduced the cranberry crop in eastern states by 50% 
• Although there are fewer insect pests on the west coast, one pest, the blackheaded 

fireworm, can destroy 40% of the crop if not controlled 
• The main non-chemical insect control method, flooding fields, can severely 

damage cranberry plants. 
• The cranberry plant is native to North America and the major insect pests are 

native as well. 
 

Technical Summary 
Cranberry, a native North American crop, is grown on 40,000 acres in five states: 
Massachusetts, New Jersey, Wisconsin, Oregon, and Washington. Growers produce 688 
million pounds of cranberries with a value of $261 million. 
 
Flooding to control insects on cranberry bogs has been in use since the 1860s in East 
Coast bogs with spring reflows to control black-headed fireworm and holding the winter 
flood to suppress cranberry fruitworm. Late water is a flood that refers to the practice of 
removing the winter flood in March and then reflooding the bog for one month starting 
about mid-April before the plants have lost dormancy [2]. 
 
Although nicotine, arsenic and pyrethrum were available for spraying, their use was 
limited in cranberries due to their limited effectiveness and to the difficulty of spraying 
cranberry bogs with crude machinery dragging heavy hoses that entangled and damaged 
cranberry vines [25]. Up through 1948, the water reflow method of insect control was 
still the first choice with insecticides suggested as an alternative only when water supply 
was not available [25]. Large expenditures were made for construction of reservoirs and 
water management systems. In the 1940s about one-half of Massachusetts’ acres were 
treated with insecticides. 
 
The advent of DDT revolutionized insect control methods since an effective chemical 
control method was now available for all the important cranberry insects [25]. After 
World War II, abandonment of traditional water control practices was quite rapid. It had 
long been known that spring reflows could be damaging to the cranberry plant and could 
cause a high incidence of fungal fruit rots, but it had been considered to be less damaging 
than the use of ineffective chemicals [25]. Some bogs reported 25% rot loss due to late 
water [27]. Experiment Station recommendations cautioned against reflowing with water 
having a temperature over 70 degrees F because of potential damage to the crop. (Warm 
water holds less oxygen which plants need for respiration.) However, this could not 
always be avoided. With the modern insecticides, the grower no longer had to make the 
agonizing decision of whether the water would hurt the crop more than poor spraying 
results [25]. 
 



A too lengthy interval of insufficient oxygen is the main cause of flood injury to the 
vines. Cloudiness and a high water temperature are especially dangerous in that the warm 
water increases respiration by the plants and thus their oxygen requirements [2]. The 
floral parts and growing tips respire much faster than other parts of the vines and so are 
damaged most easily by flooding. Water from swamp reservoirs is more likely to do 
more harm than good because it usually has a lower initial oxygen concentration. 
Algae (scum) often forms on late water floods. Growers are advised to treat the algae 
with copper. Crop reduction may occur when scum is severe.  If held until August, the 
flood kills all the eggs that are under water, but it also cuts off the season’s crop and often 
so injures the vines that it takes them a year or two to recover [29]. 
 
For decades, cranberry insect pests were suppressed to very low levels with DDT, then 
parathion. Following parathion’s cancellation in 1995, cranberry growers switched to use 
of other organophosphate insecticides including diazinon, acephate, azinphos methyl, and 
chlorpyrifos.  Newer insecticides in common use for cranberry insect control include 
insect growth regulators and spinosad. The Entrust formulation of spinosad has been 
approved for use by organic growers and is effective on fireworm and sparganothis. 
 
The University of Massachusetts Cranberry Experiment Station traces its origin to a 1905 
request by cranberry growers for the development of plans for insect control. 
 
In the early 1900s, it was estimated that insects reduced the Massachusetts crop by half to 
two-thirds. The losses were reduced to about 30% in the 1920s while the losses to insects 
were reduced to 20% in the 1940s [18]. Improved insect control was a key factor 
resulting in higher cranberry yields in Massachusetts: 22 barrels/A (1905-1924), 30 
barrels/A (1925-1944), and 39 barrels/A (1945-1957) [18]. The increased effectiveness of 
DDT led more growers to spray with a doubling in the number of acres sprayed in 
Massachusetts between 1946 and 1955 [20]. Surveys of Massachusetts cranberry farms 
indicated that 92% of the acres were treated with insecticides in 1955 and 1966 [28]. 
Improved insect control is one major factor credited for the doubling of cranberry yields 
in Wisconsin between the 1930s and 1950s [19]. 
 
Flooding as a part of cranberry bog management is rarely practiced in the Northwest. 
Few bogs on the Pacific Coast have a good supply of water suitable for flooding purposes 
and the mild winter climate seems to obviate the necessity of protecting the vines from 
winter injury [21]. Since most of the cranberry bogs on the Pacific Coast cannot be 
provided with a sufficient supply of water for use in control work, insect pests on these 
bogs have been combated largely by the application of insecticides [21]. 
 
There are many species of insects that affect the roots, shoots and fruit of the cranberry 
plant. Most of these pests are native to North America and most are indirect pests, 
feeding on the foliage or roots, reducing the vigor of the plant. A few feed directly on the 
blossoms and developing berries, causing significant reduction in yield and quality [1]. 
 



Blackheaded fireworm and cranberry fruitworm are the two most important pests in 
Wisconsin. Virtually every field is susceptible to attack. Cranberry weevil and 
sparganothis are more spotty in distribution. 
 
Insecticides are extremely important, especially to prevent damage from direct fruit pests 
in the East Coast growing areas where there is heavy insect pressure. Insects cause up to 
40% berry damage in Massachusetts if beds are left untreated [1]. Fewer insect problems 
exist in Wisconsin; however, insecticides are still necessary to produce a crop [1]. There 
are only three main insect pests on the West Coast. However, blackheaded fireworm can 
cause about 40% loss in the region if not controlled [1]. Heavy but sporadic infestations 
of sparganothis fruitworm can destroy one-half to two-thirds of the crop if left 
uncontrolled. 
 
Without insecticides in most places, cranberry yields would be significantly reduced 
since cultural or biological controls do not provide as good or as fast control as the 
chemicals [1]. At least half of the crop could be lost to direct pests alone the first year in 
East Coast beds, with yield reductions of 15 to 50% estimated elsewhere [1]. In 
subsequent years, pest pressure would be even higher and losses more severe, enough to 
drive many growers out of business [1].  
 
The four insect species that are the target of most insecticide sprays in cranberries are: 
cranberry fruitworm, sparganothis fruitworm, cranberry weevil and blackheaded 
fireworm. 
 
Cranberry Fruitworm 
 
Cranberry fruitworm is the most economically important insect pest of cranberry, causing 
direct damage to maturing berries. When left uncontrolled, feeding can result in greater 
than 50% fruit loss [1]. Adults emerge from overwintering pupae in mid-June to early 
August, mate, and deposit eggs at the blossom end of berries. An individual female 
deposits about 50 eggs. The newly hatched larva enters close to the stem taking about 1.5 
hours to eat its way into the fruit [2]. Larvae feed only on developing berries, consuming 
seeds and pulp before moving to an adjacent fruit. Most of the pulp is eaten. The larva 
fills the berry with its frass, revealing a very messy feeding site when the fruit is opened. 
Berries turn red prematurely as they are filled with frass. The damaged berries gradually 
dry and shrivel. There is a single generation a year.  
 
There is a low threshold for damage, especially for the fruit which is marketed as fresh. 
Damaged fruit may contain larvae at harvest, which is unacceptable to all handlers. 
 
Three to six berries are normally eaten by each larva. As a rule, the second berry fails to 
bring the larva to maturity and additional berries are attacked. The entrance to the berry is 
closed with a silken cover. A large number of medium to large larvae will silk together 
two fruits at the point of contact. Then the larva slips into a new berry, unexposed [2]. 
When through feeding, the sixth instar drops to the bog floor and spins the silken 
hibernaculum, drawing into it sand and debris. The mature larva spends the winter in the 



hibernaculum. Pupation occurs within the hibernaculum in June when the winter flood is 
removed in March. Although the hibernaculum fills with water after being submerged for 
about five days, the larvae in them are generally unaffected by cold water or the winter 
flood [2]. 
 
Many moths come onto the bog from external sources most years, as demonstrated by the 
fact that new bogs made in isolated locations typically become infested in a few years [2]. 
Moths are strong fliers, moving rapidly between cranberry beds and alternate hosts such 
as highbush blueberries. The host range of cranberry fruitworm is narrow. The larvae 
feed in the fruits of cranberry, deerberry, and blueberry. 
 
Very early in the development of cranberry growing on Cape Cod, the cranberry 
fruitworm was recognized as an important pest of the crop. In 1859 the fruitworm was 
reported to be “one of the greatest enemies” that cranberry cultivators had to contend 
with [3]. In 1869, the recommendation was made to control the fruitworm by holding the 
winter flood water until after mid May [4]. Experiments showed that the worms in their 
cocoons generally cannot endure submergence longer than two weeks in water with a 
temperature above 60 degrees F [7]. Sometimes bogs were flooded in August to stop the 
fruitworm. This extreme measure led to spoilage of a considerable part of the crop [7]. 
 
There are quite a few disadvantages of late water. These include the increased danger of 
late spring frost due to the tenderness of the unhardened buds. Also because of the 
lateness in the berries ripening, they are more apt to be hurt by fall frosts. One of the most 
serious disadvantages of late water is that it tends to increase vine growth so that it 
becomes too rank on some bogs [27]. Flooding is recommended for only one year out of 
three because yearly flooding reduces yield [1]. Late water is not practical on bogs that 
are out of grade or with poor quality water (about 20% of Massachusetts’ acres)[23]. 
More frequent use leads to elongated uprights with little growth from lateral buds. Recent 
research shows that there were no significant yield reductions from late water in two of 
the years studied but a highly significant decline of 25% occurred in one year [23]. 
In New Jersey losses to the cranberry fruitworm in the 1940s on bogs where water was 
withdrawn early were as high as 50%.  Organic growers have adopted late water 
production nearly 100%. 
 
In the early 1900s lead arsenate was recommended for cranberry fruitworm control [8]. 
However, lead arsenate had to be applied once a week for four weeks and was not very 
effective in reducing fruitworm populations [29] [8]. Effective control of the fruitworm 
was reported in tests with rotenone in 1937 and cryolite in 1940 [5]. Rotenone reduced 
infestations from 84% to 6% while cryolite reduced infestations to 15% [6]. Cryolite was 
applied at 40 pounds per acre; rotenone was applied in a dust of 70 pounds/A (2% 
rotenone). The application of these two insecticides or late holding of the winter flood 
were the only methods of control recommended into the 1950s when parathion was 
tested. Parathion became the standard treatment due to its overall effectiveness in 
controlling the larvae down to 0-3% infestation [5]. Prior to the widespread use of 
parathion the fruitworm in some years destroyed half of the Massachusetts crop, often 



taking all of the fruit on individual bogs [7]. Currently used insecticides reduce fruitworm 
infestations from 28% to 6% [14]. 
 
It has been long known that Trichogramma minutum is the most important parasite of the 
cranberry fruitworm. In the 1930s 150,000 wasps were released in three bogs in 
Massachusetts. The trichogramma parasitism of fruit worm eggs on the three bogs was 
found to be 0, 16, and 17% respectively [9]. 
 
Fall flooding was recently researched for potential to control fruitworm. Hibernacula of 
cranberry fruitworm placed into fall-flooded beds for 3 or 4 weeks had 85% lower moth 
emergence compared to unflooded beds [10]. However, cranberry fruitworm move 
extensively throughout the habitats surrounding cranberry bogs and  populations may 
move in from neighboring beds or wild hosts during the following year [10]. Also, 
combining a fall and spring flood is not recommended. 
 
Sparganothis Fruitworm 
 
Sparganothis fruitworm is a primary pest on the East Coast, was a minor pest in 
Wisconsin but has been increasing in importance over the last few years, and does not 
occur in the Northwest [1].This is a native species that is a general feeder on many plants 
including corn, alfalfa, and apple. Although sparganothis feeds on all of these hosts, 
cranberry, blueberry, and certain other plants, such as loosestrife, may be the primary 
hosts [2]. In New Jersey, sparganothis has been one of the most destructive pests in 
cranberry [2]. The sparganothis fruitworm feeds on such a large number of plants 
common to the cranberry environment that migration into bogs is always a factor. It is not 
uncommon to see flights of thousands of these moths at dusk on New Jersey bogs. 
 
There are two generations per year, an overwintering generation and a summer 
generation. First instars emerge from overwintering sites from early May onward, feed on 
new foliage by webbing several uprights together, and develop into adults by late May –
early June. The first flight period lasts 4-5 weeks. Larvae of the second generation bore 
into fruit and consume three to five berries. The second flight begins in the first week in 
August, and continues for 8-10 weeks. The larvae prefer berries, and attack fruit 
exclusively when the berries are half grown. If the berries have enlarged when a larva 
first hatches, it will enter the berry and feed inside it, similar to fruitworm. The young 
larvae fill the berry with frass while larger larvae leave no frass; a damaged berry is 
cleanly hollowed out [2]. 
 
Sparganothis was first reported from cranberry in Massachusetts in 1907 and in 
Wisconsin in 1908. The species was recognized to be of economic importance to 
cranberry when infestations of two New Jersey bogs were recorded on which it destroyed 
up to two-thirds of the crop in 1935 and 1936 [11]. It was concluded that failure to note 
the insect before in New Jersey indicated that serious attacks had occurred infrequently 
and minor injury had passed unnoticed or was charged to other pests. Serious outbreaks 
of the pest occurred in Massachusetts in 1955-1959 [12].   
 



In Massachusetts, chemical control studies were initiated in 1954. Two sprays of 
parathion 10 days apart in July provided 99.8% control when damaged berries in the 
untreated plots totaled 20% [12].  Yield losses to sparganothis of 50% have been 
recorded. 
 
Researchers have investigated the feasibility of disrupting mating of sparganothis 
fruitworm by permeating cranberry bogs with a microencapsulated formulation of (E)-11-
tetradecenyl acetate, the major sex pheromone component of sparganothis [13]. Mating 
disruption breaks down beginning the third week after spray and multiple applications are 
required every two weeks. The cost of mating disruption is two to three times higher than 
insecticides [13]. Although the multiple pheromone applications were as effective as 
insecticides, this suppression only occurred in bogs with low populations [2]. 
 
In Wisconsin and New Jersey the mating disruption technique for sparganothis has been 
questionable and is not recommended for full scale adoption.  Flooding for control of 
sparganothis has been investigated and the results were not promising [22]. The worms 
are most active during the active growth period of the cranberry plants when 
submergence for an extended period of time could have unacceptable consequences on 
yield [22]. Late water does not affect sparganothis. 
 
Cranberry Weevil 
 
The cranberry weevil is native to North America.  It is a primary pest of the East Coast, 
causes damage occasionally in Wisconsin, and does not occur west of the Rocky 
Mountains [1]. Weevils use an extensive list of cultivated and native plants. These plants, 
all closely related to cranberry, grow in habitat surrounding cranberry bogs. Weevil use 
of multiple plant species as well as relative longevity of adult weevils (up to 13 months) 
and weevil flight capability (single flights up to 75 feet) suggests that adults move onto 
new plant species seasonally, following the availability of flower buds. The majority of 
beetles overwinter near to the bog under debris and fallen leaves in surrounding wooded 
areas.  
 
Weevils appear on cranberry in late May through early June. The early season weevils 
are observed mating on cranberries around the first of June. Females lay an average of 20 
eggs. Each egg is placed into an unopened flower bud. Eggs develop inside blossom 
buds. Many of the infested buds fall to the ground. The cranberry weevil can destroy 
much of the entire prospective crop by damaging the blossom buds and the newly 
emerging beetles may damage small berries [2]. As it grows, it consumes all of the 
internal flower parts. Damage to blossom buds as a result of egglaying activity and larval 
feeding by cranberry weevil eliminates fruit production and by killing the tips of uprights 
make a crop the next year impossible. 
 
Cranberry weevil populations are not affected by the winter flood or late water, probably 
because the weevil overwinters in the uplands and does not move into the bog until May 
[2]. Research showed that the beetle could be killed with 24 pounds of calcium arsenate 
combined with16 pounds of fish oil soap per acre. The beetles were killed rapidly with 



three pounds of 50% wettable DDT in 100 gallons of water applied 400 gallons to the 
acre [7]. DDT was replaced by azinphos methyl for weevil control. 
 
Recent research with insecticides show reductions in weevil numbers of 99% with a 
doubling in cranberry yield [15][16]. 
 
A chalcid wasp Habrocytus  attacks immature stages of cranberry weevil with 40% 
parasitism on abandoned beds [1]. 
 
For organic growers the only current tactic for weevil control is a quick 24-hour flood 
during the last part of June. Weevil numbers initially are lower following flood removal 
but increase rapidly over a few days, suggesting that the adult population exit the bog 
during the flood and return when the flood is removed. 
 
Black-Headed Fireworm 
 
Blackheaded fireworm occurs in all cranberry growing states. Blackheaded fireworm is a 
primary pest in Wisconsin and on the West Coast, but is more sporadic on the East Coast.  
Previously, it was one of the most prevalent insects in Massachusetts cranberry. 
However, with the introduction of insecticides, this insect is seldom a problem in 
Massachusetts [2]. On Cape Cod, it is common on wild bogs and may appear within a 
few years when a bog is abandoned. In eastern states, its only known host is cranberry. 
On the west coast, in addition to cranberry, it feeds on a related species known as the 
evergreen blueberry. 
 
The fireworm overwinters on cranberry leaves as eggs that hatch in early spring. Each 
female deposit an average of 60-85 eggs. While under the winter flood, most of the eggs 
stick to the leaves until spring and hatch [2]. The winter-flood kills or drives ashore its 
enemies such as parasites and spiders which are slow in reaching the middle of the bog 
after the flood is withdrawn [29]. Larvae feed primarily on terminal foliage, webbing the 
terminals together, frequently destroying buds and skelotinizing leaves, giving the vines a 
burnt appearance. The vines are stripped of their leaves. Second generation larvae hatch 
in midsummer (during bloom and early berry set) and feed on foliage, next year’s flower 
buds and fruit [1].  Using silk from glands in their mouth, they sew together plant 
material which they feed on and form nests. This barrier likely protects them from 
parasitoids and other natural enemies [2]. High populations will totally destroy the 
current and next years crops. Uncontrolled yield losses can reach 100% in two years [21].   
 
There are three major ways that blackheaded fireworms can damage cranberries: (1) 
fireworm larvae can infest fruit and cause drop or loss of crop, (2) fireworm larvae can 
bite the fruit, which results in misshapen and deformed fruit or enhanced fruit rot, and (3) 
fireworms feeding can cause a loss of the terminal buds and leaves which can result in no 
crop in subsequent years. 
 
Complete flooding in May or early in June was long the standard treatment for the first 
generation. Crop injury was a key concern, however. Spring flooding can control 



blackheaded fireworm by drowning the larvae, although because of difficulties with 
timing the flood to egg hatch and the possibility of damage to plants, this method is not 
preferred since it may destroy all prospects of a crop [1][29]. 
 
In the 1890s reports in New Jersey noted that on some bogs all the berries were destroyed 
by the black-headed fireworm while on others, crops had been reduced by 50 to 75% 
[26].  The standard control in New Jersey became lead arsenate and nicotine sprays 
containing 6 pounds of arsenate of lead, one quart of 40% nicotine sulfate and 100 
gallons of water applied at a rate of 200 gallons per acre. Two applications were usually 
necessary. DDT sprays applied at 2 pounds of 50% DDT in 100 gallons applied at 200 
gallons/A later became the standard treatment in New Jersey. Black-headed fireworm has 
only been a pest rarely in New Jersey since the introduction of DDT and the 
organophosphates [25].  A single application of parathion provided uniform control of 
first through fifth instars, even if the hatch was uneven. 
 
For low to moderate populations, pheromone-mediated mating disruption has been 
evaluated in Wisconsin. Generally mating treated fields were also treated with 
insecticides. The mating disruption technique is not suitable where populations have 
reached outbreak levels. Research has shown that, to be most effective, the pheromone 
must be used in an areawide fashion where all neighboring farms participate. The mating 
disruption program costs 2-5 times more than a chemical program.  
 
About 1915 the blackheaded fireworm was causing an estimated 40% loss in the 
cranberry crop in Washington and Oregon which led to research into control methods. In 
1918 the loss was reduced to approximately 15% and in 1919 to 5% as a result of the 
spraying of nicotine sulphate [21]. A single application of parathion provided uniform 
control of first through fifth instars, even if the hatch was uneven. 
 
A fungal disease in the Northwest causes the death of a large number of fireworms. 
However, not much reliance can be placed on the fungus since the greatest part of the 
damage by the fireworm is done to the vines before the time when the fungus is growing 
rapidly [21]. Trichogramma wasps are considered effective in suppressing mild 
population levels with egg densities below 20 per wasp. 
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