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1 Purpose and Scope

1.1 The following principles and practices are recommended for preveition o1 mosquito production sources
(i.e., breeding habitat) associated with irrigation and drainage systei.:s =.humid, semiarid, and arid areas.
Although these practices apply to all mosquito species, the priman warges are those that transmit diseases to
humans and animals. Information herein is directed towards engi.xeer ng practices. Chemical and biological
control measures are also part of a complete control program, anu more complete, detailed information on their
use should be obtained from appropriate sources. Completz-mczquito control programs result from deliberate
combinations of structural, management, and chemical/b.nlog'cal practices. Mosquito control programs may
include possible conflicts with other irrigation and drainage project objectives such as creation of wildlife
habitat, canal safety, and aesthetics that must be recolved.

1.2 The document does not address controi measures for non—-mosquito borne diseases associated with
irrigation such as schistosomiasis, a serious c.sease vectored by snails that is a major problem in irrigated
areas in the tropics. However, many of the (ame considerations for mosquito control will also apply to these
other problems.

2 Normative Referenc =s

2.1 The following engine 2riny practice contains provisions which, through reference in this text, constitute
provisions of this Enaineering Practice. At the time of publication, the edition indicated was valid. All standards
are subject to_revisior,, and parties to agreements based on this Engineering Practice are encouraged to
investigate the posshility of applying the most recent edition of the document indicated below. Standards
organizations mairiain registers of currently valid standards.

ASAE P4yl 2, Surface Irrigation Runoff Reuse Systems

3 . Extent of Problem
2.1 Mosquito borne diseases are global problems that are often exacerbated by irrigation activities. Poor

surface drainage, improper handling of waste water, and poor emergent/aquatic vegetation control in irrigation
storage, delivery, application, and drainage systems contribute to mosquito habitat and infestations.
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3.2 Examples of significant human and animal pathogens transmitted by mosquitoes that are associated with
irrigation include: Malaria parasites, transmitted by genus Anopheles; Filaria (a nematode), carried by
Anopheles, Mansonia, and Aedes species, and Culex quinquefasciatus; the Japanese B encephalitis virus,
transmitted primarily by Culex tritaeniorhynchus — a major problem throughout the rice-growing areas of Asia
from Japan to India; and Murray Valley encephalitis virus in Australia, transmitted by Cx. annulirosttis. Rift
Valley (primarily transmitted by Aedes macintoshi) and Chikungunya fever, transmitted by Anopheles gambiae
and Anopheles funestus, are serious diseases associated with irrigation in east Africa and Southeast Asia.
Major mosquito borne diseases in the United States are viral (encephalitis) and include Western Equine
(strongly associated with irrigated agriculture), Eastern Equine (associated with wetlands on the East Coast
and citrus irrigation in Florida by Culiseta melemura), St. Louis, and various California encephalitis (by Aedes
species) viruses. All can be transmitted by species that are produced in irrigation waste water.

3.3 With increasing mosquito insecticide resistance, greater regulation of insecticide use, and reductions it
labeled insecticides available for mosquito control, non-chemical control measures such. av. habitat
management and the use of biological predators should be encouraged. However, chemical/larvic:al ¢ontrol
programs (e.g., B.t.i. [Bacillus thuringiensis israelensis (H-14)], larval developmental inhibitors, nsecticides)
may sometimes be required to supplement other methods, especially after initial inundation ¢ f ar. are...

3.3.1 It should be noted that mosquitoes do not cause infection unless the pathogen is maintained by vertical
transmission (e.g., mosquitoes get pathogen from hosts and then transmit it to their.orcgeny). In the United
States, passeriform birds are the principal sources of the mosquito borne encephz!'itis vi. 1ses. Thus, control
efforts should also be directed towards reducing the potential for infection of vertobraw» scurces as well as by
interfering with and/or minimizing suitable habitat for mosquito production.

3.4 Mosquito breeding habitats resulting from irrigation and drainage »roject. can be minimized by proper
construction, management, and regular maintenance of all irriga.or storage, delivery, application, and
drainage facilities. Mosquito control should be coordinated with other-sbje ~tives such as agricultural production,
soil and water conservation, flood control, hydroelectric power, «wild. fe n"anagement, and recreation.

4 Project Planning Considerations

4.1 Irrigation developments that create and/or enle.-ge <zurface water bodies often expand existing or create
new mosquito habitat unless preventive measures a2 »rovided.

411 Mosquito prevention and contiol 1 zasiures should be incorporated during planning, construction,
operation, and maintenance of irrigatior acveispments to prevent or reduce mosquito propagation and reduce
or eliminate the need for chemical contrc'.

41.2 In the absence of mos witor control districts, the need for continuing funds to provide ongoing
surveillance and implementaihn o: prevention and control measures should be considered in pre-project
planning.

4.1.3 Mosquito control programs shall conform to environmental protection and all other legislation and
regulations pertainifig .~ the project development.

4.2 Project desig~ and management should facilitate biological control measures including establishing and
sustaining viable populations of specific species of lavivorous (mosquito larvae-eating) fish (e.g., Gambusia
affinis anu zuopies [Poecilia reticulatal), invertebrate predators (e.g., water beetles — Hydrophilidae, Family
Dytic~idao), vertebrate animals (e.g., frogs and ducks) and maintaining high numbers of predators and
compe.tors with mosquito larvae. These measures should be used in conjunction with structural and
ran.ement alternatives where areas cannot be drained, surface water disposal is difficult, or the cropping
na.terns (e.g., rice culture) may not facilitate control.

+.3 Mosquito populations can be reduced through crop selections to provide less habitat and/or disrupt the
life cycle.
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