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Key Points 
• Insect-damaged cabbage including holes chewed in leaves and heads and deposits 

of excrement and body parts render cabbage unmarketable 
• Before the use of insecticides entire fields of cabbage were often abandoned due 

to high counts of insects. 
• Organic cabbage growers spray spinosad and Bt for killing worms 
• Insecticide sprays reduce the percent of insect-damaged cabbage heads from 40% 

to 1%. 
 
 
Technical Summary 
 
Growers in 12 states produce 2 billion pounds of cabbage with a value of $308 million 
from 68,000 acres annually. Survey data indicate that 80-100% of cabbage acres are 
treated with insecticides annually. The cost of insecticide sprays in cabbage fields is 
approximately $110-$180/acre. 
 
Diamondback moth, cabbage looper, and imported cabbageworm are the key pests of 
cabbage. 100% of cabbage acres are typically infested with one or more of the caterpillar 
pests annually [10][11]. The larvae feed voraciously on the exposed cabbage leaves 
causing direct damage to the marketable product. The three species are usually managed 
together as a single caterpillar complex [1]. Many other insect pests of cabbage 
(armyworm, cutworm) have been reduced to a minor status since they are controlled by 
treatments for the major three worm pests [12]. Control of these worm pests in cabbage 
consists primarily of insecticide sprays. Reasons for the reliance on insecticides include a 
low tolerance for plant damage in fresh market produce and the inability of endemic 
natural enemies to reliably reduce worm populations to acceptable levels [2]. When 
present and not controlled, entire cabbage fields can be lost to any of these chewing 
insects [11]. In tests in Texas when insecticides were not used the percent marketable 
heads ranged from zero to 38% [3].In Florida, uncontrolled diamondback moth 
populations resulted in only 5% marketable cabbage heads. 
 
The three worm pests cause similar types of feeding damage. All three chew holes in 
cabbage leaves. Unless population density is high, diamondback moth is confined 
primarily to wrapper leaves, while cabbage loopers and imported cabbageworms feed on 
wrapper leaves and head leaves regardless of population size. Because consumers 
demand blemish-free cabbage, insect-feeding damage to the head cannot be tolerated [3]. 
Loads of fresh market and processing cabbage can be rejected because of the presence of 
worms [10]. 
 
Cabbage loopers feed on wrapper leaves and will burrow into the base of the cabbage 
heads, contaminating with body parts and yellow green excrement. Diamondback moth 
larvae feed on the underside of outer leaves, eating out a small area but leaving the thin 
epidermis intact causing a skeletonized appearance. Imported cabbage worms eat plant 
foliage rapidly and can strip infested plant foliage in a short time. Larvae bore into heads 
contaminating them with body parts and greenish brown excrement [11]. During one 



experiment, larvae of the cabbage looper and the diamondback moth became established 
early on the plants, and populations of the two species at the peak of infestation averaged 
respectively 14 and 11 per plant [29]. 
 
The diamondback moth probably originated in the Mediterranean region. It was first 
reported in North America in Illinois in 1854. It is now present throughout the U.S. 
[13].Host plants for the diamondback moth include both wild and cultivated plants in the 
family, Cruciferae. Cruciferous weeds, such as wild mustard are an important food source 
early in the spring before crops are planted [13]. The diamondback moth maintains itself 
on these weeds only in the absence of more favored cultivated hosts[14].The imported 
cabbage worm was introduced into Canada from Europe before 1856, and subsequently 
spread into the U.S. [13].This insect feeds on all crucifers and cruciferous weeds, 
including mustard and yellow rocket. The cabbage looper is subtropical in origin 
(including subtropical areas of the U.S.), but it is now widely distributed throughout 
Europe, Asia and North America [13]. In the U.S., the cabbage looper only overwinters 
along the Gulf Coast and in the southwest and then moves throughout the country from 
these breeding grounds each year. This insect can be found on many other crops in 
addition to all crucifers, including, lettuce, mint, potato, beet, celery, and cotton [13].  
 
The imported cabbageworm goes through 3-5 generations throughout the growing 
season. Diamondback moth has 4-6 generations while cabbage looper goes through 1-3 
generations depending on arrival time. 
  
The recommendation made around the start of the 1900s was to pick the caterpillars from 
the cabbage plants by hand [13]. In Wisconsin in the early 1900s, it was common for as 
many as 35 to 40% of the cabbage heads to be made unfit for market because of worm 
damage [7]. In very severe cases, entire fields were wiped out [7]. 
  
Research with lead arsenate demonstrated that 3-4 sprays on cabbage gave a marked 
improvement in quality and a substantial increase in yield [8]. The lead arsenate spray 
provided a high immediate kill of cabbage worms with a long residual. The research 
showed that 3-4 lead arsenate sprays reduced the percent of severely damaged heads from 
39% to 1-2% [8]. 
 
However, in 1932 arsenic residues led to seizures of cauliflower grown in New York and 
a search was made for alternatives to the use of lead arsenate for worm control on 
cabbage and cauliflower [25].Research demonstrated that in order to avoid excessive 
residues of lead and arsenic, lead arsenate could only be used before cabbage heads were 
formed. The use of pyrethrum and rotenone was recommended once the cabbage heads 
were formed. 40-50 pounds of a derris dust containing .75% rotenone was typically 
applied [26]. The greatest drawback to the use of rotenone was its ineffectiveness for 
cabbage worm control under conditions of severe cabbage looper attack [27].In the 1930s 
research showed that the rotenone treatments resulted in an additional 2.6 tons per acre of 
US No1 grade cabbage at a cost of $7.20/A [28]. The net profit due to increased yield 
was worth $25-$64/A[28]. 
 



On average growers who used a combination of arsenic and rotenone incurred about 19% 
incidence of unmarketable cabbage in the 1935-1938 time period [24]. 
 
At the beginning of World War II, the supply of pyrethrum and rotenone bearing powders 
in the US was greatly reduced because these materials came from abroad. This shortage 
was keenly felt by cabbage growers. In the emergency, improvised mixtures of 
substandard insecticidal strengths, supplemented by adjuvants and various additives, 
were substituted as a possible means of meeting the situation, but such measures were 
only partly effective as a means of field control[29]. After the War, the federal 
government began to release for domestic use considerable supplies of DDT. When DDT 
became available, it proved to be highly effective against cabbageworms. Since it was 
more effective and cheaper than rotenone and lead arsenate, it replaced them for 
cabbageworm control [6]. DDT sprays reduced the number of caterpillars on 100 cabbage 
plants from 252 to 6 [9].DDT sprays increased cabbage yield by almost four tons per acre 
or 19% [17].99.6% of the DDT treated heads were free from worm damage while only 
43% of the rotenone-treated heads were free of damage[29]. 
   
Although natural enemies provide a substantial amount of control of cabbage caterpillars, 
they often do not keep populations below economic threshold and supplemental control 
through the use of a foliar-applied insecticide is necessary [4]. In New York, predators 
can reduce imported cabbageworms by as much as 40% [10]. In Texas, at times, tachinid 
flies will parasitize up to about 60% of cabbage loopers in the Winter Garden [11]. The 
imported cabbageworm is heavily parasitized in its native Europe, where it occurs in 
sporadic outbreaks. In the U.S., however, predators and parasites usually are not 
sufficient to keep cabbageworm populations below damaging levels [13]. 
 
The parasitic wasp Cotesia plutellae was imported and released in Florida in 1990 and 
since then it has been released into cabbage fields in the state sporadically for control of 
diamondback moth, but it apparently has not become established[12].One disadvantage 
of the parasite species is that they do not kill their hosts until they are almost fully grown 
and have already done a lot of feeding. 
 
In 1965-67 Trichogramma evanescens was introduced from Poland into Missouri as the 
initial phase of a biological control program on imported cabbageworm. A release of 
600,000 adults resulted in 99% parasitism of imported cabbageworm eggs on a 1/3 acre 
cabbage planting[13].A critical requirement for control by parasites is an adequate supply 
of hosts (eg the pests), which may require adding hosts to the environment. Mass releases 
of fertile hosts ensure caterpillars for the parasites even when host populations are 
disturbed. In the USDA Missouri experiments in cabbage fields, this method of releasing 
supplemental populations of cabbageworm butterflies with the trichogramma parasites 
controlled the population. Many growers would be reluctant to release more pests among 
their crops in order to achieve control. If conditions are less than optimal, released 
parasites may not survive, may not attack enough hosts, or may not build up to large 
enough populations to suppress the hosts [13].Other experiments with trichogramma 
releases resulted in a 31-45% parasitism of cabbageworms [2].  Eight releases of 
trichogramma were made at a cost of $86/release with a gain of 25 marketable heads per 



acre. By contrast, 6 insecticide sprays at $24/spray resulted in an additional 228 
marketable heads[2].Several factors may have contributed to the low rate of parasitism 
including the dispersal of the wasps before they could parasitize all the hosts. Wind has 
important effects on trichogramma dispersal and may be responsible for blowing the 
wasps out of agricultural plots[2]. The low canopy of cabbage may promote the dispersal 
of trichogramma out of plots because there is little wind obstruction, and wasps are likely 
to be carried out of plots [2]. 
 
Experiments with sprays of the fungus, Beauveria bassiana, demonstrated a reduction in 
3rd and 4th instars of diamondback moth of 70% while insecticide application reduced the 
population by 95% [4]. The rate of fungal spore release (14 x 1013 /hectare) may be cost 
prohibitive under field conditions [4]. 
 
Two components of the sex pheromone of the female diamondback moth have been 
sprayed to disrupt mating and reduce populations in cabbage fields. Experiments  in 
Florida have shown that the mating disruption sprays in combination with three 
insecticide sprays resulted in cabbage in the interior of the plots that were graded U.S  
No 1 quality [5]. Cabbage at the extreme perimeter of the pheromone-treated area was 
damaged heavily by diamondback larvae. 
 
Trap crops have been investigated for control of diamondback moth[15].Yellow rocket 
proved to be a good candidate as a trap crop for diamondback moth because it is highly 
attractive for egglaying but larvae do not survive on it[15].However, larvae from other 
insects, such as imported cabbageworm, are able to develop successfully on yellow 
rocket. 
 
Several studies have surveyed existing germplasm for resistance to diamondback moth. 
Cabbage lines derived with the glossy leaf trait have shown a high degree of resistance 
resulting from leaf-surface waxes [14].However, in cabbage, glossy leaf is undesirable 
because of lack of consumer acceptance [19]. 
 
Several researchers have evaluated commercial cabbage cultivars for their susceptibility 
to cabbage looper damage. Some cultivars have a low level of resistance to the cabbage 
looper, but this resistance is inadequate as a control by itself [16]. 
 
Larvae of the imported cabbageworm and the cabbage looper are highly susceptible to 
viruses that occur naturally. During the 1960s, interest in the potential  of viruses as 
control agents of cabbage looper and imported cabbageworm increased and a core of 
researchers began investigations[23].They found that due to the rapid inactivation of 
viruses by ultraviolet light, little control could be expected two days after application 
[23]. This lack of persistence influences not only the frequency of application (which 
needs to be at least weekly) but also exacerbates the importance of application timing 
[23].The rapid foliar degradation of viral formulations is a limiting factor in the 
commercial use of viruses. Although extensively tested, the granulosis virus of the 
imported cabbageworm and nuclear polyhedrosis virus for cabbage looper are not 
available commercially [13].  



 
A widely known deficiency of viral insecticides is the length of time required to kill the 
target insect. The time between application and the onset of mortality often ranges from 5 
to 15 days[23].As a result, chemical insecticides can be a necessity particularly during the 
establishment of young plantings which can be decimated by heavy populations of 
loopers and cabbageworms[23]. 
 
Organic cabbage growers are permitted the use of spinosad and Bt for worm control [20]. 
In a recent test in which there were no marketable heads in the untreated check, spinosad 
(Entrust formulation) produced 100% marketable heads while Bt sprays produced 67% 
marketable heads [21]. The use of a garlic barrier and hot pepper wax produced zero 
marketable heads [21]. 
 
Researchers have studied the use of entomopathogenic nematodes for controlling the 
diamondback moth. In field trials, nematodes provided 41% control [22].The Study 
concluded that repeated applications of nematodes will probably be ineffective in 
attaining control. They require high humidity, moderate temperatures, and protection 
from ultraviolet light to be most effective [22]. 
 
Although some organic growers advocate planting cabbage crops with herbs that are said 
to have repellent properties, this method of insect control is not scientifically proven In 
tests conducted at Virginia State University, perimeter plantings of marigold, nasturtium, 
pennyroyal, peppermint, garden sage, and thyme had little effect in protecting cabbage 
from imported cabbageworm[13].Organic gardeners have suggested several mixtures of 
common household substances including salt and flour as controls for cabbage worms, 
but most have not been tested for effectiveness[13]. 
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