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General Production Information

●     Cash receipts from all livestock, dairy and poultry products in North Carolina totaled $3.9 billion 
in 2002, ranking North Carolina sixth nationally.

●     Cash receipts from the marketing of hogs and pigs in North Carolina totaled $1.41 billion in 
2002. The inventory of hogs and pigs in December 2002 was 9.7 million head. A crop of 19.6 
million pigs was produced in the state in 2002. Swine production in North Carolina represented 
16.4 percent of U. S. production in 2002, ranking North Carolina second nationally.

●     Cash receipts from cattle and calves in North Carolina totaled $216 million in 2002. Cattle and 
calf marketing in North Carolina totaled 336 million pounds in 2002. The end of the year 
inventory of cattle and calves in North Carolina was 920,000 head in 2002. Cattle production in 
North Carolina represented 1.0 percent of U. S. production in 2002, ranking North Carolina thirty-
second nationally.

●     Cash receipts from the marketing of milk and cream produced in North Carolina totaled $155 
million in 2002. Milk cows numbered 64,000 head and milk production totaled 1.14 billion 
pounds in North Carolina in 2002. Milk production in North Carolina represented 0.7 percent of 
U. S. production in 2002, ranking the state thirtieth nationally.

 
Production Regions

Livestock (beef cattle, dairy cattle and swine) are produced in all of the 100 counties in North Carolina. 
Cattle production is greater in the Piedmont and Mountain regions of the state, while swine production is 
concentrated in the Coastal Plain. The ten leading counties in beef cattle production (number of beef 
cows) in North Carolina in 2002 were Randolph, Wilkes, Chatham, Iredell, Union, Cleveland , Surry, 
Stanly, Rowan and Yadkin (Figure 1).



Figure 1. Leading counties in beef cattle production in North Carolina (shaded in green).

 
The ten leading counties in dairy cattle production (number of milk cows) in North Carolina in 2002 
were Iredell, Randolph, Alleghany, Alexander, Henderson, Rowan, Buncombe, Haywood, Guilford and 
Orange (Figure 2).

Figure 2. Leading counties in dairy cattle production in North Carolina (shaded in green).

 
The ten leading counties in swine production (number of hogs) in North Carolina in 2002 were Duplin, 
Sampson, Bladen, Wayne, Greene, Robeson, Lenoir, Jones, Pender and Columbus (Figure 3).



Figure 3. Leading counties in swine production in North Carolina (shaded in green).

 
 

Worker Activities

The greatest immediate risk associated with pesticide application to livestock is that of injury attributed 
to the unpredictable behavior of large animals. Moving animals, confining and treating cattle or swine 
poses a risk of broken fingers, arms, legs and feet. While applying insecticides, particularly pour-on 
formulations, to the animals workers will occasionally be bumped causing the pesticide to be spilled on 
themselves or their co-workers. Exposure may also occur if pesticide spills only on the handling 
equipment used by the treatment crew. Tools used to administer boluses or ear tags may pinch workers 
hands or fingers when cattle pin the hand. An important safeguard protecting against accidental exposure 
is use of the proper protective clothing, gloves, boots with safety toes, and protective eyewear or face 
shields. More important still is communication and cooperation among the working team to prevent 
accidental injury or pesticide exposure when treating livestock. Sprays and the use of self-application 
devices involve less risk of injury from the animals, but caution is also necessary to prevent accidents (e.
g., accidentally spraying a member of the work crew). Exposure risk is also present when charging oilers 
and dusters, or when mixing spray materials. Proper protective clothing and appropriate safety training 
are essential.

Secondary exposure from contact with treated animals or surfaces is of less concern, owing to the fact 
that most types of treatment are generally applied infrequently. Cattle are often handled only in the 
spring and/or fall to apply treatments for common ectoparasites. Daily or weekly pyrethroids sprays of 
dairy cattle is not likely to be a primary exposure risk for workers in that the only part of the animal they 
routinely come into contact with is the udder and teats while washing the animal prior to milking. 
Similarly, surface sprays applied to structures for fly and cockroach control are generally restricted to 
specific surfaces, many of which are not in direct contact with either workers or animals during the 
course of the day. In addition, such surface applications are made at monthly or greater intervals, rather 
than daily or weekly.

 
 

Insects and Mites

 
General Insect and Mite Pests of Livestock

Filth Flies

The term "filth fly" is commonly applied to a number of different species of non-biting flies that breed in 
manure and other decaying organic matter such as feed, straw, hay and silage found around livestock 



facilities. The house fly (Musca domestica), lesser house fly (Fannia canicularis), black garbage flies 
(Hydrotaea aenescens and Hydrotaea leucostoma), and fruit flies (Drosophila repleta) are the 
predominant species. Of these, the house fly is the most important. Filth fly outbreaks generally have 
little impact on animal performance, but may lead to nuisance complaints against the livestock producer 
from nearby homeowners. When fly populations are high filth flies may also spread disease organisms 
(viruses and bacteria) from sick animals or contaminated surfaces to healthy animals. The house fly in 
particular has been implicated in the transmission of more than 20 diseases that affect man and animals, 
including cholera, Salmonella, mastitis and pinkeye.

House and other filth flies lay their eggs on the surface of decaying organic matter. The newly hatched 
fly larvae feed and go through three developmental instars. Newly emerged adults mate within 24 to 36 
hours, and females begin laying eggs. The length of a fly's life cycle is closely linked with temperature. 
During warm weather, most filth flies complete their life cycle in 10 to 21 days. A month or more may 
be needed during cooler weather. Fly breeding stops with the first freeze, but may resume at any time 
during the year when temperatures are above 60 degrees F for more than a few days.

 
Face Fly (Musca autumnalis)

Face flies resemble their close relative, the house fly. These non-biting flies annoy livestock (primarily 
cattle and horses) by clustering around the eyes, nose, mouth and wounds where they feed on secretions. 
Face flies transmit Moraxella bovis, the causative agent of pinkeye in cattle. They also transmit the eye 
worm, Thelazia lacrymalis, of cattle and horses.

Adult face flies emerge from overwintering sites in buildings and other sheltered areas in early spring to 
seek out pastured livestock. Females lay eggs in fresh manure where the larvae feed and develop. Larvae 
mature in 3 to 5 days and leave the manure pat to pupate in the soil. Adult face flies emerge from pupae 
in 7 to 10 days to complete the life cycle.

Stable Fly (Stomoxys calcitrans)

The stable fly resembles a house fly, but has bloodsucking mouthparts, is more aggressive and inflicts a 
painful bite. Groups of stable flies are generally found feeding on the legs of host animals. Stable flies 
are strong fliers, capable of long flights in search of a blood meal. They are also very persistent, often 
following their hosts over long distances. The annoyance caused to cattle and other livestock results in 
economic losses by disrupting animals’ feeding activity. The stable fly is capable of transmitting several 
livestock pathogens, notably those causing anthrax, brucellosis, swine erysipelas, and equine infectious 
anemia.

Eggs are laid in moist and decaying organic matter such as straw, hay, silage, or grain. Mixtures of 
manure, urine, straw or hay associated with round bale feeders and calf hutches are particularly 
attractive oviposition sites for the female stable flies. Grass clippings, seaweed rotting along beaches, 



piles of harvest residue, and poorly managed compost piles are excellent breeding sites as well. Stable 
flies overwinter as larvae and pupae in northern regions where adults do not survive the cold. However, 
in the southern states, adult flies are often active during warm periods throughout the winter. During 
warm summer weather, the stable fly’s life cycle is completed in about 3 weeks.

Horse and Deer Flies

There are approximately 325 species of horse and deer flies found in North America. Representative 
horse flies include the black horse fly (Tabanus atratus), the lined horse fly (Tabanus lineola), the black 
striped horse fly (Hybomitra lasiophthalma), and the autumn horse fly (Tabanus sulcifrons). Most 
economically important species of deer fly are members of the genus, Chrysops. Female horse flies and 
deer flies inflict painful bites as they feed on the blood of humans, cattle, horses, and other animals. 
Males do not bite. Bites usually continue to bleed after the fly moves on, and may become infected or 
attract other insects to the wound. Horse and deer flies transmit anaplasmosis to cattle, equine infectious 
anemia virus (EIA) in horses, and other important viral and bacterial diseases of animals.

The life cycles of horse and deer flies are diverse both in egg laying habits and length of time needed for 
larval development. Many species lay their eggs on overhanging vegetation near water or other moist 
areas. Newly hatched larvae fall into the water or mud, where they feed on organic matter or other 
aquatic organisms until they complete their development. Most species complete a generation in one 
year, but others may take up to 3 years. A few southern species can produce two generations a year.

Mosquitoes

There are more than 2,500 different species of mosquitoes known from around the world, making it the 
largest group of biting flies affecting man and animals. Blood loss and irritation from mosquito bites 
reduce milk, meat and wool production, and have been known to kill animals in areas where mosquito 
populations are high. In addition, mosquitoes transmit a number of diseases and parasites such as 
malaria, heartworm, anaplasmosis and numerous encephalitides including West Nile Virus, La Crosse 
Virus, St. Louis Encephalitis among others to animals and man. Allergic reactions to mosquito bites in 
swine are also responsible for a condition called Porcine Allergic Dermatitis Syndrome (PADS) that 
occasionally results in carcass downgrades at slaughter. Some of the more economically important 
mosquitoes include Psorophora columbiae, Anopheles quadrimaculatus, Anopheles crucians, Culex 
tarsalis, Culex restuans, Culex salinarius, Culex quinquefasciatus, Culex pipiens, Aedes vexans, 
Ochlerotatus triseriatus and Culiseta melanura.

Only female mosquitoes feed on blood. Male and unmated female mosquitoes often feed on flower

nectar. Once mated however, female mosquitoes feed on blood to nourish the developing eggs. 
Depending on the species of mosquito, eggs are laid in a variety of locations. Some species lay eggs on 
or near standing water in ditches, ponds and swamps. Others lay eggs in containers such as discarded 
cans, old tires, and stock tanks. Still other species lay eggs in treeholes and salt marshes, or in woodland 



depressions that will eventually be flooded by tides or rains. The eggs of some species hatch within a 
few days of oviposition, while others may survive up to 3 years if conditions are unsuitable to hatch. 

All mosquito larval and pupal stages live in water. The larvae, called "wigglers", go through four instars 
as they feed and grow until molting into a non-feeding, pupal stage called a "tumbler" in as few as 3 
days. Adults emerge from pupae in 3 to 7 days. Some mosquito species overwinter as adults, and often 
become active in the southern United States when winter temperatures are mild. Other species of 
mosquito overwinter as eggs.

Black Flies and Biting Gnats

Black flies (Simulium species) are gnat-sized, blood-feeding flies that attack livestock and humans in 
many areas of the United States. Only the female flies feed on blood. They feed during the daytime and 
inflict bites that cause skin irritation and itching. Animals under constant attacked by black flies are 
often nervous and do not graze properly. Most species of black fly lay their eggs in moving water (rivers 
and streams), where they hatch into small larvae that attach themselves to rocks and other submerged 
objects. The larvae feed on organic matter floating in the water, and go through three to eight molts 
(depending on the species) before spinning a cocoon to pupate. The pupal stage lasts for several days to 
weeks, after which the newly emerged adult floats to the surface of the water inside an air bubble and 
takes flight. In the North Carolina, black flies are most often a problem during the spring and early 
summer.

Biting gnats, also called "punkies" or "no-see-ums", are tiny flies that feed on livestock at dawn and 
dusk. Only two groups (genera), Culicoides and Leptoconops, contain species that are economically 
important in the United States. As with black flies, only the female gnat is a blood feeder. Bites cause 
skin irritation and intense itching similar to that of a mosquito bite. The inflammation may last for 
several days or more. Bites, or small injuries caused by the affected animals’ scratching, are open to 
secondary bacterial infections. In swine, gnat bites are also implicated in causing Porcine Allergic 
Dermatitis Syndrome (PADS). The biting gnat, Culicoides sonorensis, is economically important 
because it transmits a viral disease called "bluetongue" in cattle and sheep. This species and other 
Culicoides have also been shown to carry viruses that cause epizootic hemorrhagic disease (EHD), 
eastern equine encephalitis (EEE) and Venezuelan equine encephalitis (VEE). Biting gnats lay their eggs 
in a variety of aquatic or moist habitats. Typical egg laying sites include areas along streams and lakes, 
in tree holes, and livestock wallows. Larvae feed on organic matter and take several weeks to several 
months to develop.

Ticks

Ticks are a common pest of livestock on pasture and rangeland throughout North Carolina. Lone star 
tick (Ambylomma americanum) infestations peak in spring and early summer. Other species, 
Dermacentor albipictus, may persist throughout the year. In addition to the diseases transmitted by ticks, 
blood loss in animals with heavy tick infestations may reduce weight gains and milk production. The 



vigor and health of animals may also be affected. Some ticks cause tick toxicoses and tick paralysis by 
injecting toxins into the host while feeding. Finally, like any wound, tick bites may become infected or 
attract other insects.

Ticks go through four stages during their life cycle: egg, larva, nymph and adult. Larvae have six legs, 
while nymphs and adult ticks have the eight legs typical of other arachnids (mites, spiders and

scorpions). Larvae, nymphs and adult ticks are all blood feeders. Many species of tick must feed for long 
periods (2 to 14 days). On the other hand, the adults of certain tick species (and the immature stages of 
others) take only a few minutes to a few hours to feed.

Mange

Mange is a skin condition of livestock caused by nearly microscopic mites that live on or in the skin of 
their host. The severity of mange mite infestations depends on a number of factors including the species 
of mite involved, the health and condition of the host, the host's age, and the time of year. Affected 
animals bite, lick and scratch themselves constantly in their efforts to relieve the intense itching 
associated with mange mite infestations. The itching is caused by an allergic reaction to the mite. 
Affected animals often have patches of skin that are rough and crusted with scabs or appear raw and 
irritated. Nervousness, excessive hair loss, dehydration, weight loss and reduced milk production are 
other signs of mange. Animals weakened by severe infestations are more susceptible to disease, and 
mange damaged skin is open to secondary bacterial and fungal infections.

Three species of mite are responsible for most mange outbreaks in livestock: Psoroptes ovis (psoroptic 
mange); Chorioptes bovis (chorioptic mange); and Sarcoptes scabiei (sarcoptic mange). The mites 
remain on the host throughout their entire life cycle, and generally do not survive well if removed from 
the host. Eggs laid on or in the skin hatch into six-legged larvae that feed on the host before molting to 
become eight-legged nymphs. The nymphs feed and molt into adults. The life cycle of mange mites 
takes on average about two weeks.

Psoroptic mange occurs in cattle and other livestock except swine. These mange mites feed at the 
surface of the skin in any area with a thick coat of hair or wool. The mites pierce or abrade the skin and 
feed on fluids that seep from the wounds they cause. Infestations often appear first on the withers, along 
the back and at the base of the tail, but soon spread over the entire body. Heavily infested animals may 
die from secondary bacterial infections, fluid loss and toxic reactions. Deaths during severe weather 
have been linked to the loss of body heat in animals that have lost much of their hair or wool due to 
psoroptic mange.

Sarcoptic mange affects cattle, swine and other livestock. The tunneling of female mites causes the 
allergic reaction and intense itching associated with sarcoptic mange. The female mites burrow into the 
outer layer (epidermis) of the host's skin to lay eggs. Infestations appear first where the skin is tender 
and the hair is thin, such as the scrotum and udder, on the inner thighs and in the ears. If not controlled, 



the mites can spread over the entire skin of the host. Hair loss and the formation of scabs over affected 
areas of the skin are common. Heavily infested animals are unthrifty and more susceptible to disease or 
secondary bacterial and fungal infections. Sarcoptic mange mites can be transferred to humans who 
handle infested animals and may cause a mild form of human scabies that generally subsides after 2 – 5 
days unless exposure is repeated.

Chorioptic mange affects cattle and other livestock, although swine generally are not infested. This 
species of mange mite lives in colonies on the surface of the host's skin where they eat skin debris and 
hair. Infested areas are covered by a crust of dried serum that seeps from the skin of the host. Chorioptic 
mange is generally localized on the scrotum or udder, inside the thighs, under the flanks and inside the 
hocks.

 
Insect Pests of Cattle

Horn Fly (Haematobia irritans)

Horn flies stay on the host animal continuously, where they take a blood meal 7 to 12 times every 24 
hours. Favored resting and feeding sites include the back, around the base of horns and neck of an 
animal. A large percentage of the flies including gravid females will move to the host's belly during the 
day. Female horn flies leave the host only to lay eggs in freshly deposited manure. The larvae develop in 
the manure and move into the soil to pupate. New adults emerge 10 to 20 days after the eggs are first 
deposited. Larvae that pupate in the late fall overwinter in the soil and give rise to a new generation of 
horn flies in the spring.

Cattle grubs (Hypoderma bovis and Hypoderma lineatum)

The Northern cattle grub, Hypoderma bovis and the common cattle grub, Hypoderma lineatum, also 
called heel flies or "warble flies", are so named because of their habit of laying eggs on the lower legs of 
cattle. Female flies lay eggs on cattle from late spring to early summer. Eggs are attached to hairs, and 
newly hatched larvae quickly burrow into the animal's skin. Larvae first migrate to the esophagus (H. 
lineatum) or spine (H. bovis) of the host, eventually migrating to the animal's back where they cut 
breathing holes through the hide and produce cysts (warbles) between the layers of skin. This final 
migration occurs between September and February. Within about two months, the grubs exit through the 
breathing holes, drop to the ground and pupate. New adults emerge in the spring, and the cycle is 
repeated. The damage caused to the hide and loin area by the late stage grubs is responsible for most of 
the economic losses caused by cattle grubs.

Chewing and Sucking Lice

Lice spend their entire life cycle on the animal and are generally specific for a single or closely related 
group of host species. They feed by sucking blood (sucking lice) or feeding on the skin and hair 



(chewing lice) of their host. One species of chewing louse (the cattle biting louse, Bovicola

bovis) and four species of sucking lice (little blue cattle louse, Solenopotes capillatus; shortnosed cattle 
louse, Haematopinus eurysternus; long-nosed cattle louse, Linognathus vituli; and cattle tail louse, 
Haematopinus quadripertusis) are known to infest cattle in the United States. The shortnosed cattle 
louse is the most economically important of the four blood-feeding species. Lice hatch from eggs 
deposited at the base of hairs, and are spread chiefly through contact with infested animals. Louse 
infestations are generally most severe during the winter months. Contributing factors include the density 
and condition of the host's hair coat, poor nutrition, exposure, crowding and other stress factors. The one 
exception is the cattle tail louse which is often most numerous during late summer or early fall. Fall and 
early spring calves, yearlings, and older, unthrifty cattle are usually the most heavily infested. Louse-
infested animals often have a shaggy, rough appearance, and spend a lot of time rubbing or licking 
infested areas. Bald areas on the face, neck, back and shoulders, or at the base of the tail are common on 
heavily infested animals.

 
Insect Pests of Swine

Hog Louse (Haematopinus suis)

The hog louse is the largest louse known to infest livestock. It is nearly twice as large as lice found on 
cattle, horses and sheep. These sucking lice are found only on swine, and spend their entire life cycle on 
the host. Adult hog lice are slate blue in color. The immature stages (nymphs) are pale yellow. Adults 
and nymphs are most often found in the ears or in the folds of skin around the host's neck, and along the 
shoulders. Hog louse infestations are transmitted by direct contact, and are most severe during the winter 
months. Infestations cause itching around feeding sites that cause the animals to become restless and 
scratch to relieve the skin irritation. It has been suggested that severe infestations may stunt young pigs, 
but there is no definitive link between hog louse infestations and economic losses.

The female hog louse glues her eggs near the base of individual hair shafts. Eggs hatch in 12 to 14 days, 
though in cool weather they may take 20 days. The young lice grow into mature adults ready to lay eggs 
in about the same length of time. The entire life cycle takes from 20 to 48 days. Six or more generations 
may be completed each year.

German Cockroach (Blattella germanica)

The German cockroach is an emerging pest of the North Carolina swine industry. The environmental 
conditions in commercial farrowing and nursery buildings are particularly hospitable to German 
cockroaches. Population estimates of more than 30,000 cockroaches per farrowing room have been 
observed. The health and economic impact of German cockroaches in swine production have not been 
determined, but they have been implicated as the source of respiratory allergies and the transmission of 
food-borne pathogens in humans. Because populations can rise to extraordinary levels, and readily 



spread contamination from the waste stream to surfaces throughout buildings, it is likely that German 
cockroaches are a significant risk to human and animal health in the swine production environment.

The female German cockroach carries an egg capsule for about one month until the eggs it contains are 
ready to hatch. She then deposits the capsule in secluded areas such as wall voids where the immature 
cockroaches (nymphs) emerge and remain for a short period. The nymphs continue to mature for 1 ½ to 
4 months, during which time they leave the hiding place and disperse throughout the building to 
eventually mate and deposit new egg capsules.

 
Insecticide and Miticide Use in Livestock Production

Current North Carolina Cooperative Extension Service recommendations for insecticide and miticide 
use on livestock are provided in the following table in the North Carolina Agricultural Chemicals 
Manual:

Table 5-13: Insect Control for Livestock and Poultry (http://ipm.ncsu.edu/agchem/chptr5/520.pdf)

 
Dairy and Beef Cattle

Fly management is the primary concern of cattle producers in North Carolina. The presence of flies and 
the ability to migrate to residences near the farm places great demand on the farm to control the fly 
population. Lice, mange mites and other arthropod pests are a problem for North Carolina farmers but 
the frequency of occurrence is low relative to flies.

The house fly (Musca domestica) and the stable fly (Stomoxys calcitrans) are the primary fly pests 
affecting confined cattle in North Carolina dairies. Traditionally, dairy farmers have relied heavily on 
insecticides, a management strategy that has led to resistance in the fly population. A survey of pesticide 
use by dairy and beef cattle producers in North Carolina has not been conducted, so estimates of 
pesticide use by North Carolina producers are provided in this document. A variety of pyrethroid and 
organophosphate surface sprays (used by 20% of producers), as well as fly baits (used by 40% of 
producers) containing methomyl or imidacloprid and nithazine bait strips, are used to suppress house fly 
outbreaks with varying success. During peak fly season, approximately 25% of producers apply 
permethrin and pyrethrum to animals (often via walk-through spray systems) to control stable and house 
flies on dairy cows as they leave the milking parlor. Treatment frequency for all of the above 
insecticides is variable and dependent on a number of considerations, including sanitation requirements, 
seasonal fluctuations of fly populations, and nuisance potential.

Currently, integrated pest management is recognized in the dairy industry as a preferred best 
management practice to minimize pest problems in production systems and to help protect farm workers, 
consumers, and the environment. A dairy IPM plan to suppress flies relies on accurate pest identification 



and monitoring, and on cultural, biological, and chemical control strategies. 

Adult fly populations are monitored based on the spot card technique, which helps producers establish 
an action threshold based on their tolerances for flies; certain producers may tolerate the presence of 
some, whereas other producers may accept no flies. The spot card technique estimates the adult fly 
population by determining the number of fly specks on ten cards distributed throughout a barn. Cards are 
replaced weekly, and running averages tallied. If tolerance thresholds are exceeded, a low-residual 
pyrethrin space spray is recommended to control adult flies while minimizing impact on natural enemies.

Cultural control (i.e., manure management by eliminating the habitat conducive to growth and 
development of the immature stages of flies) is essential to the fly management program. Prompt 
removal of manure, soiled bedding, and spoiled feed limits the opportunity for flies to breed in the barn. 
Land application of manure and bedding increases mortality of existing larvae through drying and 
chilling during the winter.

Reductions in pesticide use and cultural control practices enhance the activity of natural enemies 
(parasitoids and predaceous mites and beetles) that play important roles in on-farm fly management. 
Many species of parasitoids are available commercially through insectaries. Well-informed producers 
benefit most by releasing purchased parasitoids suitable to their region and needs.

Important external pests of pastured cattle in North Carolina include the biting flies (horn flies, 
mosquitoes, biting gnats, horse flies, stable flies, and black flies), face flies, cattle grubs, lice, mites, and 
ticks. Note that many of the insecticides recommended for treatment of fly pests are also effective in the 
control of house flies and stable flies.

The horn fly (Haematobia irritans) is arguably the most serious pest of pastured dairy and beef cattle in 
North Carolina, causing decreases in feed efficiency, weight gain, and milk production. Control 
practices for the horn fly are representative of those used to manage other significant fly pests (stable 
flies and face flies) of pastured cattle throughout the state and will serve to illustrate typical management 
approaches.

The use of pyrethroid ear tags has been a convenient, inexpensive, long-lasting method of horn fly 
control for a number of years, but widespread use (approximately 95% of producers) has placed heavy 
selection pressure on the horn fly population, which in turn has caused resistance to the pyrethroids. As a 
result, it is estimated that less than 60% of producers use ear tags today. Several strategies to control 
horn flies and manage resistance have been used in recent years. Alternate use of ear tags containing 
organophosphates with tags containing pyrethroids every 1 to 2 years has relieved resistance pressure on 
pyrethroids, but horn fly populations resistant to organophosphates are developing in certain regions of 
the state. Feed through or bolus products containing insect growth regulators (IGR’s) such as 
methoprene or dimilin are used by some producers (5%) in place of ear tags (i.e., these products are used 
early in the fly season to delay ear tag use, or at the end of the season to prolong fly control after ear tags 
are spent). Feed-throughs containing tetrachlorvinphos are occasionally used (1 to 2% of producers) in a 



similar manner. Endectocides such as ivermectin and eprinomectin provide suppression of adult horn 
flies for a limited period, but are costly and must be reapplied at regular intervals for continuous control. 
Ivermectin boluses provide effective long-term control of fly larva in the manure of treated animals. 
However, concern for the effects of IGR’s and insecticides in manure on non-target species, especially 
dung beetles, has limited use of these products to only the most serious infestations. Higher treatment 
costs have also discouraged adoption of newer chemistries and some delivery systems.

Alternative methods of chemical control are still used to manage horn flies, including oilers, dust 
applicators, and high-pressure sprays. These approaches are often not widely employed (less than 10% 
of producers) because they are more labor intensive. Additionally, they rely on the same classes of 
compounds found in ear tags (pyrethroids and organophosphates), providing no real advantages for 
managing resistance in horn flies. There are some site contamination issues relating to the use of oilers, 
dusters and sprays that relate largely to application practices. Since these methods are used less 
frequently, the proper placement, maintenance and loading of self-application devices may mitigate the 
safety issues and environmental risk associated with application sites. High-pressure spray use is largely 
limited to permanent corral areas. As with the other less frequently used application methods, proper 
mixing and application procedures are deemed effective to reduce insecticide risks associated with this 
method of treatment.

There are few cultural or biological control approaches available for horn fly control in pastured cattle. 
No effective parasites or predators specific to horn flies have been identified. Dung beetles, have great 
potential for inclusion in the IPM program because they directly compete with horn flies for available 
resources. The rapid destruction of dung pats by dung beetles decreases the survival of horn fly larvae. 

Other common cattle ectoparasites include lice, mites, ticks and cattle grubs. Management practices 
targeting these pests generally rely on the use of endectocides (doramectin, ivermectin, moxidectin, 
eprinomectin and spinosin) administered by injection or as pour-ons (approximately 90% of producers). 
Ivermectin may also be administered in bolus form. Pyrethroid and organophosphates administered as 
pour-ons, sprays, or with self-application devices are used less frequently than in the past, but are still 
employed as a more economical treatment alternative. Endectocides, pyrethroids and organophosphates 
are typically administered as pour-ons in spring and fall for louse, tick and mite control. Fall 
applications are also intended to control cattle grubs. Grub treatments are not applied after mid October 
in North Carolina to avoid the potentially toxic effects of dead grubs lodged along the animal’s spinal 
column or esophagus. Oilers, dusters and sprays are generally employed as supplemental treatment for 
louse and tick suppression during winter and summer months if infestations are detected. For louse and 
mite control, sprays must be applied twice at specified intervals for effective control.

Few cultural practices exist that aid in the management of these ectoparasites. Isolation of infested 
animals from the rest of the herd aids louse and mite management. Similarly, isolation and treatment of 
new breeding animals before they are placed in the herd reduces the likelihood of introducing lice or 
mites. Habitat modification (brush removal and burning) and restricted grazing are practices that can be 
applied to tick management programs. Development of tick vaccines and genetic characteristics of 
certain breeds of cattle provide a small measure of protection from tick infestation, but these approaches 



are still largely experimental. There are no effective biological control options for lice, mites, ticks or 
cattle grubs.

 
Swine

Arthropod pests associated with swine production in North Carolina include hog lice, sarcoptic mange 
mites, mosquitoes and biting gnats, black garbage flies, black soldier flies, house flies, fruit flies, and 
German cockroaches. Of these, sarcoptic mange, mosquitoes, biting gnats, and German cockroaches are 
of economic concern. The house fly generally occurs in low numbers, but has gained renewed interest as 
a potential vector of swine diseases. Hog lice, garbage flies, soldier flies and fruit flies are of minor 
importance in modern production systems.

Treatment of sarcoptic mange infestations based on monitoring is difficult. Observation of animals for 
signs discomfort (prolonged scratching and restlessness) and noticeable skin lesions are adequate where 
infestations are well advanced. Identification of mites in skin scrapings is generally a more reliable 
method to confirm infestations. However, skin scrapings are difficult to collect and often require a large 
number of samples to accurately diagnose low-level infestations. Serological tests for mite detection are 
available, but their reliability is marginal and they are seldom used. Consequently, prophylactic 
treatment is often made at strategic times as animals move through production systems. Sarcoptic mange 
mites are typically controlled with application of ivermectin or doramectin administered as an injection 
or feed through (ivermectin only), or with conventional miticides (i.e., 20% of producers have livestock 
with mange problems and use these materials). Amitraz or permethrin are applied either as a spray or 
pour-on; fenvalerate is applied as a spray. The persistence of endectocides is long enough to achieve 
effective control of mange mites with a single application or feeding cycle. Sprays or pour-on 
application of conventional miticides require two treatments within 10 to 14 days to be effective. 
Because pigs from multiple farms are typically commingled, treatments are generally administered 
before pigs are moved to nurseries or finishing floors. If nursery pigs are again commingled when 
moved to finishing floors, a second round of treatment may be administered. Sows and boars may be 
treated at least two times a year depending on diagnosis of mange infestation. Material costs for amitraz, 
permethrin or fenvalerate treatments are lower than those for endectocides, and therefore, tend to be 
used more often for mange control. Treatments applied for sarcoptic mange also provide effective louse 
control. Other insecticides labeled for louse and mange control in swine (tetrachlorvinphos, coumaphos 
and phosmet) are seldom used or have been cancelled.

Careful attention to basic cultural (biosecurity) practices concerning the transport and isolation of new 
sows and boars introduced into breeding herds greatly reduces the spread of sarcoptic mange and, hence, 
the need for treatment of the entire herd. Prophylactic treatment and isolation of all newly arrived 
breeding animals is a standard practice. Similarly, thorough cleaning and disinfection of all transport 
vehicles reduces the likelihood of introducing sarcoptic mange. 

Porcine Allergic Dermatitis Syndrome (PADS) is the primary motivation for the control of mosquitoes 
and biting midges in swine production. Unfortunately, control is problematic owing to the type of 



curtain sided housing used in North Carolina to grow hogs to market weight. These structures are not 
designed to provide adequate ventilation to cool animals during the summer unless the side curtains are 
lowered. Open to an environment replete with diverse breeding habitat for mosquitoes and biting gnats, 
there are few options other than pesticides. Area fogging in the vicinity of the hog barns is possible, but 
this approach is not widely accepted (less than 1% of producers) because the occurrence of PADS is 
sporadic. Pyrethrum space sprays are likewise seldom used. The application of permethrin surface 
sprays to resting sites around the finishing barns is the general approach where the PADS is detected. 
Surface treatments are generally restricted to two weeks prior to slaughter. There is little need to treat 
sooner, since the superficial skin lesions characteristic of PADS generally subside within a week if 
mosquitoes and biting gnats are suppressed. Hog lagoons associated with production facilities may serve 
as breeding grounds for mosquitoes if vegetation management is poor or effluent nitrogen levels are 
optimal for mosquito breeding. Breeding activity in swine lagoons is most common in late summer and 
disappears with the onset of winter. A biological insecticide containing Bacillus sphaericus or a product 
containing methoprene is recommended if large numbers of mosquito larvae are detected;however, 
producers seldom make these treatments. Chlorpyrifos has seen little use as a mosquito treatment in 
North Carolina swine lagoons.

Management of German cockroach infestations requires a combination of scouting, targeted use of 
insecticides, and cultural practices. Treatment thresholds (estimated by visual counts) of 1,000 
cockroaches per room are generally recommended. Approximately 35% of producers apply cyfluthrin or 
chlorpyrifos to surfaces where cockroaches congregate in large numbers and inside wall voids. Typical 
application surfaces include doors and doorframes, room corners, walkways, along electrical conduits, 
around controllers and other wall-mounted components, and along overhead water lines. Treatments are 
applied after rooms are washed and disinfected between groups of animals. Subsequent washing of the 
rooms between groups is restricted to farrowing crates or nursery pens to maximize the residual activity 
of the applied insecticides. Some touch up treatment may be required on walkways. Well- targeted 
treatments often hold cockroach populations below the treatment threshold for 96 days or more. A 1 to 
2% boric acid solution used as a liquid bait dispensed with wall mounted watering stations placed at 
strategic locations throughout nursery rooms is also effective if the stations are serviced on a regular 
basis.

House flies, garbage flies, soldier flies and fruit flies are seldom as numerous in swine production as 
they are in other confinement livestock or poultry systems. This is due in large part to liquid waste 
handling systems characteristic of modern swine production that afford little breeding habitat for flies. 
Pyrethrum space sprays are rarely used to suppress flies in hog facilities, in part because the need to 
maintain air turbulence to cool animals interferes with fogging efforts. Fly suppression on hog farms is 
achieved using nithiazine bait strips, or with fly baits containing methomyl or imidacloprid. Pyrethroid 
surface sprays to suppress house flies, garbage flies or soldier flies are infrequent. Fruit flies are 
sometimes numerous in hog facilities from late spring to early summer, subsiding to nearly undetectable 
levels for the remainder of the summer. Pyrethroid surface sprays applied to resting sites generally 
provide adequate fruit fly control when needed. Permethrin is the insecticide of choice if animals are 
present; esfenvalerate, cyfluthrin, cyhalothrin or cypermethrin if rooms or buildings are empty between 
groups. Tetrachlorvinphos oral larvicide is seldom used in commercial swine production. The insect 



growth regulator, pyriproxyfen, is labeled but generally not recommended for use in swine facilities 
since larvicidal sprays are ineffective in liquid waste handling systems.

 
 

Rodent Pests In Livestock Production

Norway rats and the house mice are the most serious rodent pests around North Carolina’s livestock 
facilities. The roof rat is an occasional pest around livestock buildings in the Coastal Plains region of the 
state. Norway rats (Rattus norwegicus) generally burrow into the ground, forming complex systems of 
interconnected burrows where populations are large. Their burrows are found under and along 
foundations, feed bins and in secluded areas near livestock buildings (e.g., trash and lumber piles, tree 
lines, fields, and along ditch and lagoon banks). Norway rats begin reproducing at about 3 months of 
age, and have 4 to 6 litters per year. Each litter has 6 to 12 young. Roof rats (Rattus rattus), although 
capable burrowers, prefer to nest in walls and overhead spaces in livestock buildings and associated 
structures. Roof rats sexually mature at about 3 months of age, producing 4 to 6 litters of 5 to 8 young 
each. House mice (Mus musculus) are primarily nesters that harbor in shallow burrows beneath boards 
and discarded equipment, in the folds of sidewall curtains, in wall voids, and in attic spaces. Mice are 
able to reproduce at 6 to 10 weeks of age, and produce 5 to 10 litters in a year, each with 5 to 6 young. 

Ongoing rodent infestations affect livestock performance and economic return through the consumption 
and contamination of feed, damage to buildings and equipment, injury and infection resulting from 
rodent bites, transmission of livestock and human diseases, and the spread of ectoparasites among 
animals or between buildings and farms. Gnawing and burrowing activity are likely responsible for the 
greatest economic loss. The aggressive and prolific burrowing activity of Norway rats can seriously 
undermine building foundations and concrete pads supporting exterior feed bins. The gnawing behavior 
of rodents is particularly destructive over time. They readily chew through materials such as wood and 
cinder block, shred insulation and sidewall curtains for nesting material, and strip insulation from 
electrical wiring. The latter activity is believed to be a primary cause of fires in livestock facilities.

Successful integrated management of rodents combines monitoring with a variety of cultural practices 
(sanitation and exclusion), and consistent control efforts (rodenticides and/or trapping). Monitoring 
consists of regular visual inspections of the premises and surrounds to detect signs of rodent activity (i.
e., rodent droppings, structural damage, burrows, tracks, and live rodents) to assess rodent pressure and 
plan or adjust control efforts. Trapping is also used to monitor where signs of rodent activity are difficult 
to detect, or when specimens are needed for identification or confirmation of disease transmission. 
Sanitation includes the removal of trash, old equipment and other debris from around the livestock 
facility. Daily removal of feed spills under feed bins and within buildings eliminates attractive food 
sources. Good vegetative control around buildings and waste lagoons is a necessary exclusion tactic to 
eliminate cover that is more hospitable to rodents and obscures their activity. Large aggregate, gravel 
barriers around buildings can be an effective deterrent to rodent burrowing. Animal facilities should be 
rodent-proofed in so far as building design permits to reduce the number of entry points and simplify 
control efforts.



 
Rodenticide Use in Livestock Production

Current North Carolina Cooperative Extension Service recommendations for rodenticide use are 
provided in the following table in the North Carolina Agricultural Chemicals Manual:

Table 11-3: Rodenticides (http://ipm.ncsu.edu/agchem/chptr11/1104.pdf)

Rodenticides (tracking powders, pelletized baits, chunks, and concentrates) are often the most practical 
method of rodent control around livestock buildings. A variety of active ingredients are available to 
livestock producers. Anticoagulants (warfarin, brodifacoum, diphacinone, bromadiolone, difethialone, 
and chlorophacinone) are the most common class of rodenticides in use on livestock farms. Compounds 
with other modes of action include cholecalciferol, bromethalin and zinc phosphide. The type of 
rodenticide and its frequency and method of use generally depends on the extent of infestation.

Maintenance baiting programs are used to suppress existing rodent populations, as well as intercept new 
rodents along building perimeters. Brodifacoum, bromadiolone, difethialone, chlorophacinone, 
diphacinone, and cholecalciferol are most commonly used in rotation for this purpose. Bar or pelleted 
rodenticides are generally placed in secured bait stations along paths (runways) used frequently by 
rodents as they move into and around buildings. Chunk baits are often wired or nailed in place where 
bait stations are impossible or difficult to place and the risk of animal or human contact is minimal. 
Where mice are of primary concern, placements are typically spaced at 20 to 30 foot intervals; for rats, 
at 40 to 50 foot intervals. Interior placements are made on production floors, in storage and maintenance 
areas, break rooms, offices and other locations. Where house mice or roof rats are present, rodenticide 
placements also include accessible overhead spaces. Maintenance baits are inspected and replaced as 
needed at intervals ranging from 1 to 3 months, depending of the method of placement (exposed or in 
stations) and level of rodent activity. Water soluble concentrates containing diphacinone are sometimes 
used in the attic spaces of hog barns or dairies to control roof rats and mice. Stations containing 
rodenticide-laced water are generally safe and effective in such hot, dry environments provided the 
stations are properly maintained at weekly intervals. Diphacinone tracking powders are also used on 
occasion in secure attic spaces where signs of rodent activity are most evident. Finally, packets of 
pelletized baits may be placed directly into the occasional Norway rat burrows that occur on the building 
perimeter or lagoon banks. Alernatively, a secured bait station may be placed near the burrow entrance 
to entice the resident rats. Dead rodents must be removed daily to prevent accidental secondary 
poisoning of livestock or wildlife.

Where rodent infestations are severe, a combination of single dose anticoagulants (brodifacoum and 
bromadiolone) and acute single dose rodenticides (bromethalin and zinc phosphide) may be required for 
adequate control. Baits containing these materials are dispensed in bait stations as outlined in the 
"maintenance baiting" section. Zinc phospide tracking powder may be dusted in secure stations baited 
with animal feed to significantly reduce risks to non-target animals and humans inside building. A 



combination of zinc phosphide treated bait stations and pelleted baits may be needed to control Norway 
rat infestations on building exteriors. The number and distribution of Norway rat burrows may be so 
extensive that direct placement of baits into individual burrows is the only practical solution. On 
commercial hog farms, non-target risks for this approach are minimal due to standard biosecurity 
practices. Such facilities do not permit domesticated animals or allow unauthorized entry of family 
members or other personnel at any time. Dairies and other livestock facilities do not generally maintain 
strict biosecurity procedures, however, a temporary ban on domestic animals and unauthorized visitors 
to the facility is recommended. Risks to livestock and wildlife are minimized at any livestock facilities 
by daily collection and proper disposal of dead rodents to prevent consumption of the contaminated 
rodent carcasses. Finally, signage indicating the on-going use of rodenticides serves to alert workers and 
other personnel of the potential risk.

Traps (snap traps, glue boards and live traps) are sometimes used as part of maintenance program to 
control rodents, but are seldom useful when infestations are severe. Few producers use this approach 
except in office areas, break rooms and shower facilities where rodent numbers are generally much 
lower than in the facility’s production areas.
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