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Key Points 
 

• Major pests of mint (mites, cutworms flea beetles) each have the potential to 
reduce yield by 80% or more 

• Predator mites and parasitic nematodes have been extensively researched but do 
not provide cost-effective control of mint pests 

• Prior to the development of insecticides, mint flea beetles lowered midwestern 
yields by 905 

• The primary non-chemical control of mint root borers, tillage, spreads verticillium 
wilt which can reduce yield by 40% 

 
Technical Summary 
 
Peppermint and spearmint are crops grown for the oil produced in glands on the plant’s 
leaves with annual production in the US of approximately 9 million pounds of oil. The 
farmgate value of this oil is worth approximately $115 million each year. In final product 
form, this translates to a $3.5 billion domestic market. Consumption of US peppermint 
and spearmint oils is dominated by the chewing gum and toothpaste industries which use 
about 90% of the oil produced; lesser amounts are used in the confectionary, 
pharmaceutical and liqueur flavoring trades. One drum of mint oil weighing about 400 
pounds can flavor more than 5 million sticks of chewing gum or 400,000 tubes of 
toothpaste. More than 90,000 acres of mint are grown commercially for oil in the western 
and mid-western US. The United States is the largest producer in the world of peppermint 
oil and spearmint oil and accounts for 70% of the world’s mint oil production. 
 
Mint is a perennial plant that produces no seed. New fields are planted with root stock or 
underground runners from existing plants. Mint is planted as a row crop but by the 
second year the plants spread out creating a solid mint field. Every three to five years, the 
mint fields are rotated with another field crop and then the mint planting cycle begins 
again. 
 
The genus Mentha is believed to have originated in the Mediterranean. Mint was 
introduced into the US from England around 1812 and was first grown in Massachusetts. 
Mint growing gradually moved westward with the early settlers. The soils and climate of 
southern Michigan and northern Indiana were so well suited to mint culture that these 
areas became the major mint-producing areas of the US by about 1920. In 1924 
verticillium wilt was diagnosed in a field in Michigan. This disease gradually spread and 
became more severe, causing many Midwestern growers to abandon mint production 
[18]. Commercial mint was introduced to the northwestern US around 1920.After 1950, 
mint acreage increased greatly in Oregon and Washington, until the Northwest is now the 
largest mint-producing area in the US.  
 
About 35% of Midwestern mint acres are treated with insecticides primarily for 
controlling the mint flea beetle and the mint bud mite [22][23]. 



 
96% of mint acres in Washington were  treated with insecticides in 1993-95 while 56% 
were treated in 2002[16][17].This decrease is attributed to increased monitoring for pests, 
use of economic thresholds, and use of biological controls[17]. The primary targets of 
insecticide sprays in northwestern mint are twospotted spider mites, mint root borer, 
garden symphylan, root weevils and cutworms. 
 
When growing mint for oil, cosmetic appearance is inconsequential and economic 
thresholds are established based on yield loss alone. As long as yield is not economically 
affected, a certain degree of pest damage can be tolerated. This allows for the 
establishment of spray thresholds that are higher than can be tolerated for crops using 
aesthetic tolerances. 
 
Tillage is not commonly practiced due to the threat of spreading verticillium wilt [7]. 
 
In research studies and pilot commercial products, entomopathogenic nematodes showed 
great promise for controlling many of the difficult to control soil inhabiting mint pests 
including mint flea beetles, mint root borers and root weevils. Although the mint industry 
invested much time and effort on research to commercialize this technology, it ultimately 
failed to produce a cost effective and available product [7].Parasitic nematodes do not 
control redbacked cutworms or garden symphylans. 
 
Mint growers in the northwest have always been dependent on the use of insecticides for 
the control of insect pests [32].Strawberry root weevils and cutworms were initially 
controlled with calcium arsenate treated baits. In the 1950s DDT became the standard 
treatment for cutworms while aldrin and heptachlor were the standards for strawberry 
root weevils.   
 
Twospotted Spider Mites 
 
Mites are probably the largest threat to mint production in the Pacific Northwest. 
Twospotted spider mites overwinter as diapausing females in debris or in the soil, 
especially around the margin of mint fields. When diapause is terminated by temperature 
and the presence of suitable food in the spring, the mites begin to lay eggs on the 
underside of mint leaves. Eggs hatch into larvae in 4 to 5 days. The life cycle from egg to 
adult requires 1 to 3 weeks depending on temperature. There are many overlapping 
generations each year [1]. During the summer months, mite populations can increase very 
quickly, particularly in hot, dry weather.  
 
Spider mites feed by sucking out the contents of the leaf cells, including the chlorophyll. 
This damage causes a mottling of the leaves, which become brown or bronze. Damage to 
the foliage reduces the vigor of the mint plant and heavy infestations cause the lower 
leaves to drop. Oil yield of the mint plant can also be reduced. The mites spin a fine 
webbing on the leaves and when the mite population is high, this webbing may 
completely cover the crop. Symptoms of water stress in mite-injured leaves include a 
significant reduction in leaf fresh weight [28]. 



 
Damage at a mite feeding site is characterized by punctured and collapsed epidermal 
cells, a disrupted cuticle, and the cell wall debris of pierced cells. When compared with 
healthy leaves, severely injured leaves exhibit lower rates of photosynthesis and 
transpiration, increased transpiration, and lower chlorophyll content [27].Water stress 
brought on by damage to leaf epidermis and cuticle accounts for the observed decline in 
photosynthetic rate associated with spider mite injury in mint [27]. 
 
The twospotted spider mite is a serious pest in all mint growing regions of the Northwest 
except western Washington and Oregon where populations generally remain below 
damaging levels [1].Approximately 60% of the mint acres in the Northwest are treated 
for mites [2].In some fields, there would be 90 to 100% yield loss without the miticide 
use [2]. Average losses without an effective miticide would range from 50% in 
Washington and Oregon to 80% in Idaho [2]. Experiments have shown a reduction of 
spider mites per leaf from 23 to 1 as a result of insecticide treatment [31]. 
 
Mint fields in the Pacific Northwest are often plowed in the fall to improve rhizome 
dispersion and to reduce winter injury. This practice also delays development of mite 
populations the following summer by as much as one month but chemical control is 
eventually necessary[2].Propane flaming in the fall, used to reduce the spread of 
verticillium wilt, also delays mite population buildup for up to thirty days the following 
summer, but miticide applications are still necessary[2]. 
 
Twospotted spider mites are troublesome in many crops but were first reported as 
damaging mint in 1950 in the Yakima Valley[4].In 1951 several fields had areas an acre 
or more so severely damaged by mites that the crop was worthless[15][3].The mite is a 
threat to all fields every year. The first recommendations in the 1950s for control 
prescribed two applications of parathion [4]. 
 
Native predators of spider mites are not common nor are they effective in the regulation 
of spider mites in commercial mint fields [26].Although 18 predators have been 
identified, none was common. Even as mite density approached 40 mites per mint leaf, 
total predators reached only .12 per leaf [26]. Low predator densities in commercial mint 
fields may be explained in large part by the disruptive cultivation practices of fall and 
spring flaming and plowing [26]. 
 
The predator mite, Neoseiulus fallacies has been tested and released for controlling spider 
mites in mint.  In 1997 15 million N. fallacies were released on 5000 hectares of mint in 
the northwest with inconsistent results [12].Fall flaming to control verticillium wilt can 
severely reduce predator mite levels, resulting in an increase in spider mites the following 
spring. Because N fallacies requires high humidity for survival, adequate irrigation is 
extremely important during the growing season as well as after harvest[11]. Dry 
conditions result in increased spider mite severity and decreased predator mite 
effectiveness. Even slight reductions in predator mite levels may result in spider mite 
resurgence because the momentum is shifted in favor of spider mites[11].In the first year 
that mint is planted, spider mites tend to immigrate into mint fields during early June, 



develop to damaging populations by fall, then overwinter and cause economic damage 
the following spring. Predator mites, however, tend to not colonize mint fields in 
effective numbers until the second season[12]. The predatory mites cost $6 per 1000 with 
up to 3000 per acre required [13].When considering the inconsistent results and the low 
cost of miticides, it is difficult to recognize benefits in mint with the use of predator mites 
[7]. 
 
One defensive reaction that mint plants have to mites is the release of volatile chemicals 
(phenols) that drive mites away but contribute to off-flavors in mint [13].  
 
Mint Root Borer 
 
Mint root borer is a widespread and one of the most serious insect pests of commercial 
peppermint in the Pacific Northwest. The mint root borer has been a serious insect pest in 
the Pacific Northwest since the 1970s. It attacks crops in the major peppermint areas of 
Washington, Idaho, and Oregon, except central Oregon. Peppermint is the main host for 
the mint root borer. Native spearmint has never been damaged by the borer because a 
tough, woody stem protects the plant [5]. 
 
Injury to peppermint occurs as larvae bore and feed in mint roots, generally between mid-
July and late October. The damage severely weakens mint, making plants more 
susceptible to winter injury and disease and may even kill them [5]. Infested fields show 
reduced vigor and poor regrowth in the spring; declining yields and shortened stand life 
follow. In the spring mint fields will have dry dead patches caused by borer feeding in the 
previous year. In some cases mint root borers have destroyed entire fields of peppermint 
[6]. 
 
The insect overwinters in the upper inch of soil in mint fields. Peak emergence of adult 
moths occurs in late July. Adults live 7-10 days, during which time they mate and 
females deposit eggs in rows of 3 to 7 on the upper surface of leaves. Each female can 
deposit 100 to 200 eggs during a 1-to 2-week period. New larvae feed for 2 to 4 days on 
the leaves, then drop to the soil to feed on and in mint roots. Feeding lasts 2 to 3 months 
[5]. One generation occurs annually. The larvae move from root to root and adults from 
field to field spreading the infestations. 
 
Tillage after harvest can significantly reduce mint borer populations by exposing larvae 
to predation, desiccation, and/or freezing, although tillage can spread verticillium wilt 
resulting in yield losses of approximately 40% [7]. Plowing and disking mint in the fall or 
spring has reduced the survival of mint root borer adults by 80%. Because of the high 
fecundity of the borer, however, 80% control may not be sufficient to prevent crop 
damage [8].  
 
Strip rotary tillage provides about 80% control of the mint root borer while insecticides 
provide 90% control. Tillage could be used in conjunction with the chemical treatment to 
maximize control [29]. 
 



Commercial products have been developed consisting of parasitic nematodes that are 
released into the soil to control the mint root borer. The nematodes search through the 
soil, locate and enter the insect through natural body openings. After a lethal bacterium is 
released by the nematode, the borer dies of blood poisoning within 24 to 48 hours. The 
recommended rate of nematode application is 2 billion/acre [14]. 
 
The bacterium, which multiplies in the insect host, are consumed and digested by the 
developing nematodes. The nematode completes development to the adult stage within its 
insect host where it deposits eggs which hatch and develop into third-stage juveniles that 
escape into the soil from their dead insect host [14]. 
 
The cost of the nematode release program is $50-$100 per acre per application. 
Application timing is critical because the nematode survives only a short time after 
treatment and the mint root borer lays eggs over a two month period. This may mean that 
split nematode applications are necessary for mint root borer control thus increasing 
treatment costs. Once the mint root borer larvae have pupated, they are no longer 
susceptible to attack from the parasitic nematodes. Due to high application costs and 
undependable product availability, parasitic nematodes are currently not a viable option 
to insecticides for mint root borer control [8].The insecticides for mint borer control are 
approximately $26/A.  
 
Approximately 30% of the mint acres in the Pacific Northwest are treated to control mint 
root borers. 
 
Without an effective insecticide for mint root borer, in some areas 30% of the acres could 
be taken out of production by the end of the first year [8]. Other slightly infested fields 
would be removed from mint production in the following years as the mint borer 
populations increased. Without controls, insect populations would increase rapidly once a 
field is infested. Verticillium wilt would increase in all areas where cultivation was used 
to lower mint root borer populations [8]. 
 
Garden Symphylan 
 
Garden symphylans are small centipede-like animals. They are not true insects, since they 
possess 12 rather than three pairs of legs in the adult stage. Symphylans reproduce by 
eggs that are deposited in clusters at varying depths in the soil. Symphylans move freely 
in the soil seeking depths where favorable temperature and moisture occur. Cold 
temperatures and extreme dryness will cause them to migrate very deep (up to 4 feet) into 
the soil. There are one to two generations per year. Symphylans have an aggregated 
distribution in the field where the population may exceed 22 million/acre [30]. 
 
In addition to mint, the garden symphylan feeds on many vegetables, fruits and specialty 
crops. For most of the 20th century, entomologists did not consider the garden symphylan 
an economic pest. But in the 1950s it became a noticeable severe problem in Oregon’s 
Willamette Valley [8]. Although symphylans are found at very low levels in other mint 



producing regions, this pest prefers soils high in organic matter which is characteristic of 
soils found in western Oregon.  
 
The garden symphylan is a deep soil-inhabiting general feeder that injures plant roots and 
other plant parts contacting the soil. Symphylans are present in very large numbers in 
some fields and kill mint by chewing off the feeder roots[10].The pest may be in the 
upper 6 inches of the soil at any season, even when there is a crust of ice on the wet soil. 
Symphylan populations will not only reduce baby mint yields, but destroy the entire 
stand, if not controlled. Noticeable plant symptoms include stunting, slow growth, and 
plant death. It is estimated that 5 symphylans per shovel full of soil will reduce mint oil 
yields. 
 
Garden symphylans are present in soil throughout the year as eggs, nymphs and adults 
with populations normally peaking between July and September. Under laboratory 
conditions, they have been known to survive for up to five years. With such a long 
potential lifespan and population growth continuing through all seasons, garden 
symphylan populations can quickly reach levels high enough to cause serious economic 
damage to the mint crop. Garden symphylans are a serious economic pest every year and 
infested soils must be treated annually. If left untreated, a garden symphylan infestation 
may result in an 80-100% yield loss. Symphylan populations of 40 to 60 per square foot 
in the fall and 15 to 30 per square foot in the early spring can result in 90% mint stand 
reduction. 
 
69% of the mint acres in western Oregon are treated for symphlans, perhaps because 
naturally occurring soil predators are partially effective on the remaining acreage. 
Although natural enemies undoubtedly contribute to reducing symphylan levels in mint 
soils, biological control alone has not been proven to be effective. One study showed that 
a predator mite consumed garden symphylan but whether it would regulate symphylan 
populations was not determined [9]. Laboratory results could not be replicated in the 
field. Also, mass production of this predator mite for commercial release does not appear 
feasible. 
 
Research has shown that controlling the symphylan with insecticides increases mint hay 
yield five times over the untreated check [10].Insecticide treatments generally reduce the 
symphylan population by 80%. Symphylan populations will increase to severe 
economically damaging levels within a very short time without an effective insecticide to 
keep populations in check. 
 
With the symphylan’s wide range of hosts and the diversity of crops grown in the 
Willamette Valley, there are no cultural controls. The use of an insecticide is currently 
the only effective method of control. 
 
Mint Flea Beetle 
 
The midwestern mint crop had been considered as unusually free from attacks by insects 
with no major pests until the advent of the mint flea beetle. In 1926 this flea beetle was 



discovered to be rather widespread in Indiana where it caused considerable damage to 
both peppermint and spearmint [19].By 1929 mint flea beetle had become a serious 
problem throughout Indiana and Michigan. Annual production in a field with heavy 
infestation of flea beetle larvae dropped from 44 pounds to 24 pounds to 3 pounds [18]. 
 
The food plants of the mint flea beetle are all members of the mint family with the adults 
feeding on the foliage and the larvae on the roots. This flea beetle had been known as an 
enemy of mint in Europe for some time. The insects apparently came into the US through 
the shipment of mint roots from England to Canada [19]. 
 
Female flea beetles lay eggs in the soil near the crowns of mint plants in late July and  
August and continue laying eggs until the death of the females in the fall. The eggs do not 
hatch in the fall, but remain dormant in the soil until late April or early May. After 
hatching, the young larvae crawl to the nearby mint roots to feed and then tunnel into 
underground parts of the stem, where they continue to feed for about 4 to 5 weeks [18]. 
The destruction of the roots soon shows in the appearance of the plant. It is stunted in 
growth and takes on the reddish color of frost-injured plants [19].Stunted plants often die 
[20]. 
 
Control experiments for flea beetle were begun in the 1930s. Observations showed that 
the majority of adult beetles were feeding on the foliage in late July with very few eggs 
having been laid. The best results were obtained with sprays of calcium arsenate targeting 
the adults in July [19].  Flea beetle problems continued in severity through the 1940s, 
although calcium arsenate was being used as a foliar treatment for adults[18].Calcium 
arsenate was used for flea beetle control until being replaced by DDT in the 1950s.  
Experiments showed that DDT applications increased mint yield by 55% [21]. 
 
By the mid-1940s, mint fields in the Midwest were planted in two year rotations due to 
the severity of verticillium wilt. This short rotation had a definite effect on flea beetle 
populations since flea beetle damage usually occurs in the third year of a mint stand or 
later[20].Because there is only one generation a year, the population increases slowly. 
From 1945 until the early 1970s, flea beetle problems were almost nonexistent in the 
Midwest, due to short rotations and the widespread use of DDT. The advent of 
Verticillium-resistant mint varieties made longer rotations possible and increased the 
severity of damage from flea beetle [18].   
 
University researchers have demonstrated that the optimum time to control flea beetles is 
in the adult stage. The peak adult stage occurs post-harvest in mint. Consequently, 
insecticide treatments are made after the mint crop is harvested and the remaining stubble 
is treated. This treatment eliminates remaining adults and interrupts egg laying. 
 
The mint flea beetle is a minor pest in the northwest [7]. 
 
Mint Bud Mite 
 



The mint bud mite appeared as a serious pest of mint in Wisconsin in the 1990s. The mint 
bud mite causes a condition called “squirrelly mint” where terminal internodes are 
shortened and leaves are reduced in size. Damage from the mite causes stunting and 
distortion of the upper plant, and mint oil yields can reduced by as much as 80% [22]. 
In Wisconsin the mite is widespread and has been detected in over 80% of the fields [25]. 
 
Mites overwinter in soil and infest mint shoots early in the growing season. Immature 
stages infesting buds in spring give rise to an adult peak in mid June, which is extremely 
damaging to oil yield [25].Research has shown that control can be obtained most 
effectively by applications of miticides prior to the adult peak in June. Two applications 
resulted in a 2.5 fold increase in oil yield [24]. 
 
The pathogenic fungus Hirsutella thompsonii was evaluated as a biocontrol of the mint  
bud mite. The mean number of mites/bud was nearly identical in the control and fungus 
treatments indicating that the fungus is not an effective control [35]. 
 
Cutworms 
 
Several species of cutworms such as the armyworm, redbacked cutworm, variegated 
cutworm, and spotted cutworm, begin feeding on foliage and roots in early spring and can 
cause severe damage to, and sometimes death of, mint plants. They are nocturnal feeders 
and spend the day near or beneath the soil surface. As the growing season progresses, the 
cutworms that were active during early spring regrowth continue to cause damage, as 
well as other species of cutworms and armyworms [7].Plants are often completely 
defoliated if these insects are present in large numbers [8].Cutworms can account for 
yield losses of up to 80% if left unchecked. 
 
Larvae of variegated cutworm are serious defoliators of mint during a 3- to 4-week period 
in July and early August just prior to harvest. Defoliation during this time reduces yield 
because oil glands on the leaves are destroyed during larval feeding. On average, each 
larva consumes 26 leaves [33]. 
 
Redbacked cutworms live in soil and feed at the soil surface and cut at or just above the 
surface and usually entirely consume the tops of smaller plants. At night the cutworms 
come to the soil surface in search of food especially if the soil is not too dry. While in the 
soil, they may cut stems off just beneath the surface and drag the leaves into the soil to 
feed on them. Baby mint roots die because of insufficient energy reserves [8].The 
redbacked cutworm can be very destructive even when the population is low because 
individual cutworms can destroy many plants [1]. 
  
In 1965 the variegated cutworm was a serious pest in many mint fields in Oregon. As a 
result, about 60% of the mint foliage was on the ground when mint was harvested [32]. In 
1971, the redbacked cutworm was first recognized as a major pest problem in central 
Oregon and seriously reduced peppermint yields. The cutworm abundance in 1973 
lowered yield as much as 60 pounds in some fields or $600/A [34] [8].Prior to 1971, 
DDT was registered for use on mint to control cutworms, but since its cancellation , no 



insecticide had been registered for this purpose[34]. Losses continued until growers could 
begin applying acephate and chlorpyrifos. 
 
Root weevils 
 
The strawberry root weevil, black vine weevil, and rough strawberry root weevil caused 
problems early in the history of Oregon mint production. Most root weevils overwinter as 
larvae in the soil. All strawberry root weevil adults are female and without fertilization by 
males begin depositing eggs around the bases of plants about two weeks after emergence. 
Larvae begin feeding on small mint roots very soon after emerging from the eggs. Larvae 
feed through the summer and early fall. Adult root weevils emerge from the soil in late 
April through June, but they are relatively long-lived and persist in the field through 
harvest. 
 
Parasitic nematodes can be very effective in controlling root weevil larvae, especially if 
applied when larvae are small. However, these parasitic nematodes are very costly and 
not currently available in sufficient quantities for effective control [7]. 
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