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 Nebraska’s Mosquito Season is starting, and the 
standing water left behind by flooding is excellent 
habitat for our two most abundant mosquitoes, 
Aedes vexans and Culex tarsalis. Mosquitoes 
emerging from developmental pools can disperse 
up to several miles in search of a blood meal.
 Besides their annoyance, Aedes and Culex 
mosquitoes in Nebraska can transmit West Nile 
and other encephalitis viruses. Because of this, 
people should take steps to protect themselves 
from mosquito bites. Horses and dogs also need 
protection from mosquito transmitted disease to 
protect their heath.
 Several effective and safe steps can be taken 
to protect yourself from mosquito bites. Avoid 
being outdoors when mosquitoes are most active 
and wear light colored clothing that covers arms 
and legs. K keep in mind that mosquitoes can 
bite through thin cloth. Repellents can provide 
temporary personal protection if applied correctly 
and at correct intervals. 

 Nebraska’s 2019 mosquito season has the potential 
for high populations, especially in areas with 
remaining floodwater pools. Quiet pools of water, 
even very small areas, provide excellent habitat for 
early mosquito development and rain events that refill 
the flood pools will promote additional generations of 
mosquitoes. 
 As vectors of diseases such as malaria, filariosis, 
yellow fever, and dengue fever mosquitoes are 
among our most important human pests. Of special 
importance to Nebraskans, mosquitoes transmit 
encephalitis viruses, particularly West Nile Virus.
Nebraska has 50 species of mosquitoes. The two 
most abundant are Aedes vexans and Culex tarsalis. 
Aedes mosquitoes are daytime feeders and develop 
in floodwaters. Culex mosquitoes are evening/dusk 
feeders. They develop in floodwaters and permanent 
bodies of water and both carry West Nile Virus.

General Life Cycle

 Water is necessary for mosquito development. In 
irrigated or flooded areas, they develop in drainage 
and seepage water; any pools of standing water. In 
non-irrigated areas, they develop from rain pools. 
 Aedes mosquitoes attach their eggs individually 
onto a substrate that later will be inundated with 
water. Culex mosquitoes deposit raft-like clumps of 
eggs on the water surface. Most eggs hatch in several 
days to a week, but eggs of floodwater mosquitoes 
like Aedes can remain dormant and viable for several 
years waiting for available water. Hatching usually 
occurs at warm temperatures after the eggs have been 
submerged.
 Most mosquito larvae (wigglers) spend most 
of their time either at the water surface or at the 
bottom of the water column, coming to the surface 
for air only occasionally, or not at all. Most feed on 
a variety of organic material, bacteria, fungi, algae, 
microinvertebrates, and small macroinvertebrates. 
Depending upon temperature, larval development 
may be completed in 7 days.
 Pupae are comma shaped (tumblers) with an 
enlarged head region. Mosquito pupae normally 
remain motionless at the water surface, but when 
disturbed, they dive downward, actively repeating this 
process. The pupal stage last only 2 or 3 days and they 
do not feed at this time.
 On emergence from the pupal stage, adults 
typically seek shelter in vegetation, cavities, and other 
resting sites, where they remain except during periods 
of activity. Adult mosquitoes of both sexes of most 
species regularly feed on plant sugar throughout their 
life, but only females feed on vertebrate blood. Sugar 
sources include plant nectar, damaged fruit, tree sap, 
and damaged plant leaves.
 Depending on species, mosquitoes will disperse 
from several yards to several miles from their larval 
habitats. Mating usually takes place a few days after 



adult emergence with mating completed in the air or 
on vegetation. Female mosquitoes seek out vertebrate 
hosts and start taking blood meals 1 to 3 days after 
emergence and often not until after mating and sugar 
feeding.
 Host-finding behavior in mosquitoes involves 
odors, vision and body warmth. Vision is especially 
important for daytime biting species with dark, 
contrasting, and moving objects being most attractive. 
Once a host is found, it usually takes from 1 to 4 
minutes for the female mosquito to take a full blood 
meal.

Mosquito Vectored Diseases

West Nile Virus 
 West Nile was first detected in the U.S. in 1999 
and by 2003 had spread across the continental United 
States. From 1999 to 2017, 2,163 deaths in the U.S. 
were attributed to West Nile virus. In 2018 Nebraska 
had more cases and deaths from West Nile virus than 
any other state. An estimated 20 percent of infected 
people nationally develop West Nile fever, similar 
to a typical flu. Less than 1 percent will develop 
severe symptoms of encephalitis or meningitis 
requiring hospitalization. Older people or people with 
compromised immune systems are more likely to 
experience severe symptoms. The incubation period 
in humans is about 3 to 14 days. There is no vaccine 
for humans, people who survive an infection are 
immune for life. Recovery from severe illness might 
take several weeks or month. Some effects to the 
central nervous system might be permanent.
 Culex tarsalis is perhaps the most capable vector 
of WNX in Nebraska and Aedes vexans is considered 
moderately efficient. West Nile Virus cycles between 
mosquitoes in the genus Culex and birds. When an 
infected mosquito bites an uninfected bird, it injects 
the virus that then amplifies within the bird. Later 
when an uninfected mosquito bites a bird it is in turn 
infected. This cycle is repeated over and over through 
the summer and fall, increasing the likelihood of 
someone being bitten by an infected mosquito.
 In spring and early summer C. tarsalis mosquitoes 
readily feed on birds, especially chicks, and pick up 
the virus. During the remaining months of summer 
as they shift to feeding on humans, horses and other 
animals, they transmit the virus to them. 
 Although horses are very susceptible West Nile, 
the virus does not spread directly from horse to 

horse or from horse to human. Infected horses may 
have one or more of the following symptoms: lack 
coordination, go off feed, weakness of the hind limbs 
and falling, muscle twitching, grinding of teeth, 
aimless wandering, excessive sweating, disorientation, 
convulsions, and possible total paralysis. There are 
two vaccines available for horses, please consult your 
veterinarian for correct treatment schedule.

Heartworm Disease
 Heartworm is a common disease of dogs and is 
caused by the filarial organism, Dirofilaria immitis. It 
is transmitted by at least 70 types of mosquitoes with 
species of Aedes, Anopheles, and Culex as the most 
common vectors. 
 Heartworm infection is preventable. Preventative 
treatment in dogs is recommended beginning at 6 
to 8 weeks of age. No pretesting is necessary at this 
age. When beginning preventative treatment in dogs 
7 months of age or older, the dog should be given 
an antigen test to make sure the dog is not already 
infected is recommended, followed by an additional 
negative test 6 to 7 months later. Year-around 
preventative treatment is recommended for most 
dogs, please check with your veterinarian regarding 
treatment options.

Managing Mosquitoes

 It is important to remove potential mosquito 
development sites, especially following flooding by 
draining any stagnant pools of water. This might 
require carving a channel to help pooling water drain, 
or filling in depressions like vehicle tracks with soil. 
Remove flood water deposited debris on and around 
your property. Some debris may be partially buried, 
but still might contain enough water to support 
mosquito development. Mosquito development areas 
include potted plant bases, bird baths, roof gutters, 
buckets, tarps, tin cans, plastic containers and water 
features with areas of quite water. Essentially any item 
holding quiet water can be a development site for 
mosquitoes to lay eggs. A 6-inch diameter container 
with only ½ inch of water can be enough water for 
mosquito development. Replace water in sources like 
dog bowls and bird baths daily, also kid’s toys and 
wading pools and anything that holds water should be 
flipped over when not in use.



Pest Poofing Your Residence

 The first line of defense against mosquitoes is 
screened windows and doors. Make sure all house 
windows are screened and in good repair. Screens 
should be 16 mesh per inch or finer. Turn off porch 
lights when not needed and replace white lights with 
yellow. Keep lawns and landscape plantings well-
manicured to next to buildings to reduce mosquito 
resting areas.

Personal Protection

 Limit your outdoor activities during the evening 
and morning hours when mosquitoes are most active. 
If you must be outdoors during these times, wear 
protective clothing (long-sleeved-shirt and pants). 
Work outdoors when mosquitoes are less active or 
when there is a breeze or sunlight.

Repellants

 Repellents are substances applied to skin and 
clothing that help people avoid mosquito bites and 
are available as aerosols, creams, solids (sticks), pump 
sprays and liquids. Repellents do not kill mosquitoes 
and other insects, but they help deter them from 
biting people.
 Clothing, shoes, bed nets and camping gear 
containing permethrin (Permanone) are available 
to protect against mosquito bites. Permethrin kills 
mosquitoes, ticks and other arthropods and is 
highly effective and treated clothing is also repellent.  
Permanone treated clothing remains effective even 
after repeated laundering and is safe when label 
directions are followed. Spray-on applications of 
permethrin to clothing can be expected to provide up 
to 6 hours of protection. Permethrin should never be 
applied directly to skin.

Which repellent Works Best
 Many factors play a role in a repellent’s 
effectiveness including product concentration, 
frequency of application, activity level of user, 
environmental, conditions, attractiveness of user, 
and the population of mosquitoes. Several effective 
options are available. 
 DEET-based repellents have been around for 
more than 50 years and are considered the industry 

standard in mosquito repellents and have a history 
of safe use. DEET products are available in various 
concentrations that will provide protection from 90 
minutes to 10 hours. A product containing 10 to 30 % 
DEET should be adequate for most people. For young 
children, it is best to use a concentration of DEET 
of 10% or less. Avoid applying high concentrations 
products (more than 50% DEET) to the skin. DEET 
repellent products feel greasy to some people and 
can damage some plastics, leather and fabrics, so care 
should be taken when using this product.
 Picaridin, was first introduced in the U. S. in 
2005. It is odorless, not irritating or greasy, and does 
not damage fabrics. Studies have shown it to be as 
repellent to mosquitoes and ticks as DEET and can be 
applied to infants as young as 2 months.
 Oil of lemon-eucalyptus is derived from the oil 
of the lemon eucalyptus plant. It cannot be used on 
children younger than three years of age. Depending 
upon the concentration, the product can provide up 
to 6 hours of repellency. It can cause skin irritation at 
high concentrations. 
 Metofluthrin, a special repellent is currently sold 
as OFF! Clip-Ons, a battery-operated system that 
allows the metofluthrin to volatilize from a wicking 
substrate and utilizes the battery to blow the substance 
around the body, providing protection.

Adult Mosquito Management

 Adult mosquitoes typically rest on foliage during 
the day, coming out in the evening to bite.  Residual 
insecticides such as bifenthrin, permethrin, lambda-
cyhalothrin, and cyfluthrin can applied to these 
resting areas and such treatments should provide 
from 2 to 4 weeks of mosquito suppression. You can 
temporarily suppress mosquito numbers by applying 
short-lived, non-residual products that contain 
pyrethrins or permethrin and piperonyl butoxide. 
These products are normally applied using aerosol 
foggers or propane or electric powered foggers. 

Other Devices
 Other backyard devices sold for mosquito 
protection include candles, bug zappers, ultrasonic 
mosquito repel-ling machines, and mosquito suction 
devices. Citronella candles and torches have been 
shown to provide relief from mosquito bites in the 
areas where the smoke wafts. But wind can limit 
the size of the protection zone and disrupt candle 
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effectiveness. Research has shown that bug zappers 
provide little mosquito control and actually kill 
more beneficial insects than pests. Despite extensive 
research, there is no evidence that electronic devices 
sold to repel mosquitoes via sound really work. 
Electric or propane-powered suction traps for 
mosquitoes have been tested and found to work to 
varying degrees.

Managing Mosquito Larvae
 Larvicides target larvae in water breeding habitats 
before they can mature into adult mosquitoes and 
disperse to populated areas.
 The bacterial agent Bacillus thuringiensis 
subspecies israelensis (Bti) is a biological or naturally 
occurring bacterium found in soils. It contains spores 
that produce toxins that target and only affect larvae 
of the mosquito, blackfly and fungus gnat. It is safe for 
birds, fish, mammals, and other organisms. Bti can 
be used around homes in areas and containers where 
water can collect, such as flower pots, tires, and bird 
baths. Bti is safe for all livestock and is available in 
briquette, granule or liquid form.
 Methoprene is an insect growth regulator with 
activity against mosquito larvae. It kills mosquito 
larvae by interfering with its life cycle and prevents it 
from reaching maturity or reproducing. Methoprene 
will not affect fish, waterfowl, mammals or beneficial 
predatory insects. It is available in briquette, granule, 
liquid, or pellet form.

Before using any insect control product, please 
read and follow label instructions. Consult your 
veterinarian for dog and horse protection options. 


